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n covering the topic of gynecologic and obstetric 
pathology, this book attempts to carve out its own 
niche midway between an atlas and a traditional text­

book. It takes an image-intensive and practical approach that 
provides the reader with the information necessary to evalu­
ate the vast majority of the wide range of diseases encountered 
within this subspecialty. Much can be learned from the gross 
examination of pathology specimens, and this often neglected 
and undervalued aspect of pathology practice is herein given 
its proper respect. The gross and microscopic images in this 
work are presented exclusively in color, and are supplemented 
by pertinent clinical information and discussions of differential 
diagnostic considerations. When deemed appropriate, images 
of immunohistochemical and “special” stains are included. This 
book also includes numerous Pap smear images and cytologic- 
histologic correlations. In addition to coverage of pathology 
of the organs of the female genital tract, brief overviews of the 
normal histology of these sites are provided as necessary back­
ground information. Separate chapters are also devoted to pla­
cental and peritoneal pathology.

The material presented places an emphasis on diagnostic- 
related issues pertaining to common lesions and their variants, 
although attention is also given to classic forms of many rare 
lesions. In selected instances, recommendations on the pro­
cessing of gross pathology specimens, discussions regarding 
the optimal approach for intraoperative consultations, and rec­
ommendations on the phrasing of key portions of pathology 
reports are provided. The 10 chapters are organized by site,

and the beginning of each chapter lists the entities discussed 
and their corresponding page numbers. The bibliography sec­
tions include both recommendations for general reading and 
selective lists of references.

This book is intended to be used by pathologists in 
community and academic practices, as well as pathologists- 
in-training, as a source of high-quality images and condensed 
diagnosis-related information in this complex field of pathol­
ogy. M y target audience also includes gynecologists and obste­
tricians with an interest in clinicopathologic correlation, and
1 hope that cytopathologists and cytotechnologists will appre­
ciate the numerous Pap smear images and the sections on peri­
toneal cytology. Pathologists-in-training and those responsible 
for the billing of gynecologic surgical pathology specimens 
may also find the material in the appendices to be of use.

This work represents the culmination of 25 years of effort. 
Taking a page from my childhood hobby of collecting baseball 
cards, I painstakingly collected and organized slides and images 
of gynecologic and obstetric pathology specimens as I encoun­
tered them during my training at Stanford and throughout my 
career as a pathologist at St. Luke’s Hospital. Years of hands-on 
experience at the surgical pathology bench have allowed me 
to personally photograph most of the surgical specimens that 
are presented. After a 25-year gestation period, it is with great 
satisfaction that I deliver this book to you, and I hope that it 
exceeds your expectations.

Roger A. Reichert, M .D, Ph.D

For information on how to send consultations in gynecologic pathology to 
Dr. Roger Reichert, please visit http://www.reichertpathology.com. This web­
site also contains information on how to contribute images to Dr. Reichert to 
enhance possible future editions of this book.

All images were optimized using Adobe Photoshop. In some instances, this 
included changing the color o f the background, balancing the color, correcting 
minor imperfections in the stained tissue sections, and/or removing extrane­
ous tissue and objects. In rare situations in which I could best demonstrate a 
particular disease process by using images from another organ, this approach 
was utilized. M y intent is not to deceive the reader with these maneuvers, but 
rather to provide the highest quality images possible.

Please note that images that span the full w idth o f both columns in Chap­
ters 6 and 8 were selected for enlargement by the compositor.
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mage-intensive textbooks are one of the most impor­
tant resources available to surgical pathologists. The 
photomicrographs serve as a reminder of histologic 

patterns that characterize rare or unfamiliar lesions, and are 
also a valuable learning tool for both experienced and neophyte 
pathologists. To be most useful, the photomicrographs should 
be of the highest quality, in color, and accompanied by leg­
ends that fully describe the salient features of each photograph. 
Equally as important is a text that focuses on diagnostic criteria 
and differential diagnosis. Dr. Reichert has produced a book 
that far exceeds these requirements. The photomicrographs, all 
in color, are superb, and the legends fully describe what the 
observer should see. The text is practical and not only empha­
sizes definitions and differential diagnoses but also provides 
clues about avoiding diagnostic errors. Information about rel­
evant immunohistochemical stains is a prominent feature, and 
the references are timely and pertinent. Readers faced with a 
diagnostic problem within the area of gynecologic and obstet­
ric pathology will often find the solution in this book without 
having to consult other texts.

The chapter on the uterine cervix amply demonstrates 
the outstanding nature of this book. Following an overview 
of normal histology and cytology, the various lesions encoun­
tered in the cervix are illustrated and described in a thorough 
and organized fashion. The beautiful histologic photomi­
crographs and the comprehensive text are complemented by 
descriptions and illustrations of abnormal cytologic prepa­
rations. In the chapter on the uterine corpus, Dr. Reichert

provides a balanced discussion of the merits and demerits 
of the atypical hyperplasia and endometrial intraepithelial 
neoplasia systems of nomenclature, and also presents his 
own point of view. The section on uterine smooth muscle 
tumors thoroughly reviews the morphologic predictors of 
outcome and their utilization. The chapter on ovarian tumors 
is detailed and fully illustrated. The sections on noninvasive 
versus invasive implants, micropapillary serous tumors, and 
the new system for grading ovarian serous carcinomas are 
both timely and useful. These are but a few examples of the 
many highlights contained in this superb book, which is a 
unique work that w ill have great appeal to diagnostic patholo­
gists at every level of experience.

Although primarily intended for pathologists, this book 
also will serve as a useful resource for gynecologists and obste­
tricians as they prepare for board examinations, interpret 
pathology reports, and strive to better understand the nature of 
the diseases that they treat. Beyond its value as a diagnostic aid, 
this book is written in a style that makes it a pleasure to read. 
There is no doubt in my mind that Dr. Reichert has produced 
a work that will become a classic and one most pathologists 
will find to be an essential and integral part of their practice of 
gynecologic and obstetric pathology.

Richard L. Kempson, M.D.
Emeritus Professor of Pathology 

Stanford University School of Medicine 
Stanford, California
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OVERVIEW OF VULVAR ANATOMY  
AND HISTOLOGY
The major externally visible components of the vulva are the 
mons pubis, labia majora, labia minora, clitoris, and vestibule. 
These structures are all lined by stratified squamous epithe­
lium, which is nonkeratinized in the vestibule and keratinized 
elsewhere. W ithin the vestibule, which is the space between 
the labia minora, are the entrance to the vagina, the urethral 
orifice, the openings of the ducts of the major (Bartholin) and 
minor vestibular glands, and the duct openings of the para­
urethral (Skene’s) glands. The acini of the paired Bartholin’s 
glands are lined by mucinous columnar cells (Fig. 1.1). Each 
Bartholin’s duct is lined by mucinous epithelium proximally, 
transitional epithelium distally, and squamous epithelium at 
its point of exit into the vestibule, which has implications for 
the histology of the Bartholin’s cyst. Further details on vulvar 
anatomy and histology are available in H istology f o r  Pathologists

and other standard texts of gynecologic pathology (see suggested 
readings list in bibliography).

NONINFECTIOUS VULVAR DERMATOSES
Terminology and Classification
As modified skin, the vulva is subject to the same dizzying array 
of noninfectious dermatological disorders as skin elsewhere 
in the body. Since the focus of this book is on gynecologic 
pathology rather than dermatopathology, only the few major 
lesions of this type that are likely to be commonly encountered 
by general surgical pathologists are presented in this chapter. 
The 2006 classification scheme of these lesions that was devel­
oped by the International Society for the Study of Vulvovaginal 
Disease (ISSVD) represents its third iteration.1 Dating back to 
the ISSVD’s first classification system in 1975, the terminol­
ogy used for hyperkeratotic, acanthotic, nondysplastic lesions
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2 DIAGNOSTIC GYNECOLOGIC AND OBSTETRIC PATHOLOGY: AN ATLAS AND TEXT

FIG U RE 1.1. Acini of normal Bartholin's gland lined by mucinous 
columnar epithelium.

FIG UR E 1.2. Lichen sclerosus. The dermis is hyalinized and edem a­
tous, and is separated from the epidermis centrally, which w ill lead to 
formation of a blister. The epidermis is thin w ith  loss of rete pegs, and 
there is an overlying layer of hyperkeratosis. A bandlike lymphocytic 
infiltrate is beyond the field of v iew  w ithin the deeper aspect of the  
dermis.

of vulvar skin has been controversial. Terminology for these 
lesions has evolved from hyperplastic dystrophy in 1975 to 
squamous cell hyperplasia in 1987 to “acanthotic pattern” in 
2006. The vast majority of these acanthotic skin lesions repre­
sent a primary or secondary form of lichen simplex chronicus 
(see below).

As advocated by most dermatopathologists for many years, 
the 2006 classification system utilizes standard dermatologic 
terminology for the vulvar dermatoses, and avoids use of the 
older, nonspecific terms squamous cell hyperplasia and vulvar 
dystrophy.1,2 By basing the classification system on histologic 
patterns and including a list of the most likely diagnoses for 
each pattern, the 2006 version has its greatest utility precisely 
when it is needed the most, which is when neither the patholo­
gist nor the clinician can render a specific diagnosis. In addi­
tion to the acanthotic pattern, the other histologic categories 
in this system are spongiotic, lichenoid, dermal homogeniza­
tion/sclerosis, vesicobullous, acantholytic, granulomatous, and 
vasculopathic patterns.1 If the pathologist can place the lesion 
within the proper histologic category, clinicopathologic corre­
lation focused on the list of the most likely disease possibilities 
for that pattern will often allow the clinician to make the cor­
rect diagnosis. In difficult cases, consultation with a dermatolo­
gist and/or dermatopathologist is suggested.

Lichen Sclerosus
Lichen sclerosus, formerly known as lichen sclerosus et atro- 
phicus, is a skin disorder of unknown etiology that com­
monly involves the vulva and perineum.2'3 Most patients are 
postmenopausal, but children and young adults can also be 
affected. The lesions are typically intensely pruritic, and may 
also result in dyspareunia or a burning sensation, although some 
patients are asymptomatic. Chronic cases of lichen sclerosus are 
at an increased risk for the development of vulvar squamous 
cell carcinoma, and lichen sclerosus is an associated finding in 
roughly one-third of patients with this type of cancer.4'5

Grossly, lichen sclerosus appears as shiny white patches 
with interspersed erythematous/telangiectatic areas that may 
exhibit a symmetrical distribution. The lesions may form blis­
ters or ulcerate, and can produce vulvar scarring with resorp­
tion of the labia minora or fusion of tissue overlying the 
clitoris. Histologically, typical cases of lichen sclerosus exhibit 
hyalinization and edema (“homogenization”) of the upper 
dermis, some degree of vacuolar degeneration of basal kera- 
tinocytes, and a bandlike lymphocytic infiltrate beneath the 
layer of homogenized dermis (Figs. 1.2—1.4).2,3 The epidermis 
is usually thin and exhibits loss of rete pegs, although chronic 
scratching can produce hyperkeratosis, excoriations, or super­
imposed lichen simplex chronicus.2

FIG U RE 1.3. Lichen sclerosus. This exam ple features prominent 
vacuolar degeneration of the basal keratinocytes.
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CHAPTER 1 PATHOLOGY OF THE VULVA 3

FIG U R E 1.4. Lichen sclerosus. The diagnosis of lichen sclerosus is 
secured by the characteristic dermal homogenization and the bandlike 
lymphocytic infiltrate. As this case illustrates, epidermal atrophy may 
not be present.

Atypical lichen sclerosus features nuclear atypia of cells in 
the lower portion of the epidermis, and may represent a precur­
sor or variant of differentiated vulvar intraepithelial neoplasia 
(VIN).4 A pattern of strong, continuous p53 staining in the 
basal layer has been reported by some to be supportive of a 
diagnosis of atypical lichen sclerosus,4 but others have found 
both discontinuous and continuous patterns of p53 immuno- 
reactivity in the basal cells of ordinary lichen sclerosus to be 
commonplace.6 Since there is no evidence that lichen sclero­
sus is a human papillomavirus (HPV)-related lesion, its lack of 
immunoreactivity for p 16 is not surprising.'

Differential Diagnosis
Whether or not an early phase of lichen sclerosus can be 
reliably recognized in the absence of homogenization of the 
upper dermis is controversial.8,9 The ability to distinguish early 
lichen sclerosus from lichen planus is made more difficult by 
the fact that vulvar lichen planus often lacks the saw-toothed 
rete ridges, wedged-shaped hypergranulosis, and cytoid bodies 
that characterize lichen planus in other sites.9 In this regard, a 
limitation of the Fung and Leboit study that specifies criteria 
to help distinguish early lichen sclerosus from lichen planus is 
that vulvar lichen sclerosus was compared to p en i le  rather than 
to vulvar lichen planus.8 The dermal sclerosis of postradiation 
dermatitis can also simulate lichen sclerosus, but is recognized 
by the clinical history of radiation, the extension of the scle­
rosis deep into the reticular dermis, and the presence of dam­
aged, thick-walled vessels and atypical stromal cells (radiation 
fibroblasts).

Treatment
Management of lichen sclerosus includes topical application 
of potent corticosteroids, with patients monitored over the 
long term due to their increased risk for the development of 
squamous cell carcinoma.3

Lichen Simplex Chronicus
Lichen simplex chronicus is the dermatologic term given to a 
nonspecific pattern that is produced as a reaction to chronic 
rubbing and/or scratching. There is often an underlying non- 
infectious or infectious pruritic process such as chronic contact 
dermatitis, an infection with Candida  organisms or lichen scle­
rosus. However, this lesion can also be seen in patients with a 
localized area of skin that is chronically rubbed or scratched 
for no apparent reason or as a consequence of ill-fitting cloth­
ing.2 Although a search for an underlying etiology should be 
undertaken in all cases of lichen simplex chronicus, this search 
is often thwarted by the fact that any residual causative lesion 
may be partially or completely obscured by the secondary reac­
tive changes of lichen simplex chronicus.

In the region of the vulva, the most common sites of 
involvement are the mons pubis and labia majora, and these 
lesions appear as thick, leathery, scaly skin with exaggeration 
of the normal skin markings (lichenification).2 Histologi­
cally, lichen simplex chronicus exhibits marked hyperkeratosis 
(usually orthokeratotic, but sometimes focally parakeratotic), 
hypergranulosis, and irregular epidermal hyperplasia (Fig. 1.5). 
In addition, the papillary dermis is thickened, vertical streaks 
of dense collagen may be found between rete ridges, and scat­
tered lymphocytes may be present within the dermis.2 By defi­
nition, the epithelium exhibits no significant nuclear atypia.

Differential Diagnosis
The differential diagnosis of lichen simplex chronicus includes 
fungal infection (the presence of neutrophils within the epi­
dermis should prompt fungal stains; see Figs. 1.16 and 1.17), 
chronic contact dermatitis (look for foci of epidermal spongio­
sis as in Fig. 1.6), and psoriasis (rete ridges are regularly elon­
gated to uniform lengths, suprapapillary plates are thinned, 
surface is parakeratotic, and intraepidermal pustules are often 
present, as illustrated in Fig. 1.7).2,10

FIG UR E 1.5. Lichen simplex chronicus. Note the orthokeratotic (anu- 
cleate) hyperkeratosis, hypergranulosis, and acanthosis w ith irregular 
elongation and thickening of the rete ridges.
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DIAGNOSTIC GYNECOLOGIC AND OBSTETRIC PATHOLOGY: AN ATLAS AND TEXT

FIG URE 1.6. Spongiotic dermatitis. A: The hyperkeratosis, acan­
thosis w ith elongated rete ridges, and collagenization of the papillary 
dermis are indicative of a component of lichen simplex chronicus that 
has been superimposed on this subacute (active chronic) dermatitis. 
B: The presence of intercellular edema w ithin the epidermis partially 
separates the keratinocytes from one another and accentuates their 
intercellular bridges.

CONDYLOMA ACUMINATUM 11
Vulvar condyloma acuminata (“genital warts”) are a common 
form of sexually transmitted disease caused by HPV. In the 
vast majority of cases, these condylomata represent a manifes­
tation of infection with low-risk HPV type 6 or 11. Condy­
loma acuminata are frequently multiple and range from barely 
perceptible micropapillary lesions to lesions with grossly recog­
nizable papillations to large, cauliflower-like masses (Fig. 1.8A). 
In their most recognizable and typical form, condyloma 
acuminata feature modest amounts of hyperkeratosis and para­
keratosis, prominent papillomatosis with fibrovascular cores 
lined by acanthotic squamous epithelium, and foci of koilo- 
cytosis in the superficial to middle regions of the epidermis

FIG U R E 1.7. Psoriasis. A: Note parakeratosis, the  
uniform length of the elongated rete ridges, and the  
thinning of the suprapapillary plates. B: A spongiform  
pustule is present w ithin the spinous layer of the  
epidermis. C: Small collections of intracorneal neu­
trophils w ith pyknotic nuclei are present w ithin the  
parakeratotic layer (Munro microabscesses).

(Figs. 1.8B and 1.9). Koilocytes are keratinocytes with HPV- 
induced cytopathic changes that include perinuclear vacuol­
ization and nuclear abnormalities, and are described in more 
detail and more extensively illustrated in the section on squa­
mous intraepithelial lesions in Chapter 3.

Although koilocytosis is the most specific histologic fea­
ture of HPV-related lesions, this feature may be absent in squa­
mous proliferations that are otherwise histologically consistent 
with condyloma (Fig. 1.10). In this situation, opinions vary as 
to whether such lesions should still be diagnosed as out-and- 
out condyloma or whether hedge phrases such as “consistent 
w ith,” “suggestive of,” or “equivocal for” should be utilized. 
Although not practical and rarely necessary, these lesions can 
be subjected to molecular methods to detect HPV nucleic acids 
that can help to establish a diagnosis of condyloma when a pos­
itive result is obtained. In a recent study, 30% of histologically 
equivocal cases were positive for HPV by in situ hybridization, 
with all of the positive results due to HPV types 6 or l l . 12

Condylomas that have been recently treated with podo- 
phyllin may exhibit spongiosis, intracellular edema, kerati- 
nocyte necrosis, and arrest of mitotic activity with resultant 
presence of mitotic figures in the same phase of development in 
the lower portion of the epidermis.13 To avoid these potentially 
confusing histologic features, podophyllin-treated condylomas 
should not be excised within 1 week of the last treatment.13

Differential Diagnosis
A small percentage (<5%) of warts occurring in the genital 
region of adults are actually of the verruca vulgaris (common 
cutaneous wart) type and are associated with HPV type 2 
infection.12 Histologic clues to the presence of a verruca are 
more marked hyperkeratosis than typical condylomata,12 verti­
cal tiers of parakeratosis, and elongated rete ridges at the mar­
gins of the wart that are bent inward (Fig. 1.11). In contrast 
to the situation for adults, approximately 40% of genital warts 
in girls <5 years of age are of the verruca vulgaris type with a
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FIG U RE 1.8. Condyloma acuminatum. A: Excised condyloma (1 cm) 
w ith  an exophytic, papillary growth pattern. B: Low-magnification 
view  of a condyloma w ith  prominent papillomatosis.

mode of transmission that is presumably not related to sexual 
contact.12 Since the distinction between a condyloma acumi­
natum and a verruca vulgaris is important in cases of possible 
child abuse, the utility of HPV subtyping in helping to make 
this distinction should be kept in mind.

In addition to verruca vulgaris, the differential diagnosis 
of condyloma acuminata includes fibroepithelial polyp, vestib­
ular papillomatosis, seborrheic keratosis, warty VIN, verrucous 
carcinoma, and condyloma lata.

• Fibroepithelial polyps share the features of hyperkeratosis 
and papillomatosis with condylomas, but lack viral cyto- 
pathic effect, exhibit a less impressive degree of acanthosis 
and may even have an attenuated epithelial lining, and usu­
ally have a loose connective tissue stalk that may contain 
atypical stromal cells.

• The squamous papillomas of vestibular papillomatosis are 
small, usually multiple, confined to the structures within

FIG URE 1.9. Condyloma acuminatum. A: Prominent koilocytosis is 
evident in the upper epidermis in this portion of the lesion. B: High- 
magnification v iew  of a cluster of koilocytes w ithin a condyloma.

FIG UR E 1.10. This acanthotic, papillomatous, cauliflower-like lesion 
lacks koilocytosis, and is considered equivocal for or consistent w ith  
condyloma acuminatum.

the vulvar vestibule, and are lined by nonkeratinized, well- 
glycogenated, stratified squamous epithelium (Fig. 1.12). If 
papillomatous lesions of the vestibule that exhibit koilocy­
tosis are considered condylomas and excluded from the cat­
egory of vestibular papillomatosis, as they should be, there is 
no compelling evidence that HPV plays a role in the etiology 
of these squamous papillomas.14

• Some vulvar condylomas can resemble seborrheic keratoses, 
and HPV in situ hybridization or polymerase chain reaction 
may be indicated if their distinction is deemed necessary.15

• The presence of a papillomatous architecture and koilocytes 
in warty VIN can cause it to be mistaken for condyloma, 
but the increased mitotic activity at various levels of the epi­
thelium, often including atypical division figures, and the 
presence of significant nuclear atypia that spares only the

FIG U RE 1.11. Verruca vulgaris. A: Note the prominent hyperkerato­
sis, papillomatosis, acanthosis, and the inward bending of the elon­
gated rete ridges at the periphery of the lesion. B: A mound (vertical 
tier) of parakeratosis is perched atop one of the spikes of papillom a­
tous epithelium in this image from a different cutaneous w art.
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FIG U RE 1.12. Vestibular papillomatosis. The small squamous pap­
illomas are lined by glycogen-rich, nonkeratinized squamous epithe­
lium, and have fibrovascular cores.

superficial aspects of the epithelium should allow for its 
proper identification.

• The distinction between verrucous carcinoma and condyloma 
acuminatum is discussed in the section on the former entity.

• Condyloma lata of secondary syphilis are papular or plaque-like 
lesions with acanthosis, papillomatosis, and a chronic inflam­
matory infiltrate in the dermis that is rich in plasma cells. The 
plasma cell infiltrate should prompt ordering of a W arthin- 
Starry or equivalent stain in an attempt to identify spirochetes, 
and serologic tests for syphilis should also be obtained.

SELECTED INFECTIOUS DISEASES 
OF THE VULVA OTHER THAN CONDYLOMA 
ACUMINATUM
In addition to HPV-related condyloma, the vulva can be 
affected by a variety of other infectious diseases. Given that 
syphilis, granuloma inguinale, lymphogranuloma venereum, 
chancroid, parasitic infestations, infections with cytomegalo­
virus or Epstein-Barr virus, and tuberculosis produce vulvar 
lesions that are rare and/or only rarely seen by surgical patholo­
gists, the reader is referred to more in-depth textbooks of gyne­
cologic pathology for a discussion of these entities. The only 
non—HPV-related infectious diseases of the vulva that surgical 
pathologists encounter with appreciable frequency are those 
related to infection with herpes virus, molluscum contagio­
sum, and fungus, which are discussed below.

Herpes Genitalis
Infection of the vulva by herpes virus produces vesicles that 
are rapidly converted into painful ulcers.16 Biopsy is usually 
not necessary to make the diagnosis, since a clinical suspicion 
of herpes genitalis can be confirmed by culture or by cytologic 
examination of material scraped from the edges of an ulcer 
or an opened vesicle. When tissue samples are obtained, the 
characteristic intranuclear inclusions will typically be found

FIG URE 1.13. Vulvar skin w ith  herpes-induced ulcer. A: Diagnostic 
herpetic inclusions are most likely to be found at the margins of the  
ulcer (arrows). B: M ultinucleated cells w ith  "ground glass" intranu­
clear inclusions characteristic of herpes virus infection.

within altered squamous cells from the margins of ulcerated 
skin (Fig. 1.13). The nature of the herpes-induced intranuclear 
inclusions is discussed and illustrated in more detail in the sec­
tion on selected microorganisms of the lower female genital 
tract in Chapter 3 (see Figs. 3.36 and 3.37).

M olluscum  Contagiosum17
Molluscum contagiosum is a DNA poxvirus that most com­
monly presents as self-limited papules on the face, trunk, or 
extremities of young children. In the setting of vulvar involve­
ment in an adult woman, the mode of transmission is typically 
via sexual contact. Immunodeficient patients are more likely 
to develop lesions related to molluscum contagiosum, which 
characteristically take the form of asymptomatic, small (usually 
3 -6  mm), multiple, flesh-colored, smooth, firm papules with 
umbilicated centers.

Although the diagnosis of molluscum contagiosum is 
often made clinically, biopsies are occasionally obtained. In 
optimally oriented histologic sections, the cup-shaped nature 
of the lesion is readily apparent (Fig. 1.14). Hyperplasia and 
downward expansion of the infected squamous epithelium 
(thought to be derived from a hair follicle in most instances) 
produce a lobulated, squamous-lined nodule within the dermis 
that contains diagnostic molluscum bodies. These bodies are 
large, homogeneous, eosinophilic intracytoplasmic inclusions 
that become more numerous and more deeply stained as they 
approach the surface (Fig. 1.15A). In the region of the granular 
layer, aggregates of large, basophilic keratohyalin granules are 
associated with the altered keratinocytes (Fig. 1.15B). Although 
molluscum bodies bear some resemblance to the large intra­
cytoplasmic inclusions of HPV type 1-induced palmoplantar 
warts, this type of wart does not occur in the vulvar region.

Chronic Fungal Infections
Chronic fungal infections of the vulva such as those produced 
by Candida  organisms and dermatophytes are pruritic lesions
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FIG UR E 1.16. Chronic fungal infection. The hyperkeratosis and 
irregular acanthosis produce a pattern that is similar to lichen simplex 
chronicus. The key to making the correct diagnosis is noting the pres­
ence of neutrophils w ithin the cornified layer and/or epithelium (top 
center), which should prompt ordering of a fungal stain.

FIG U RE 1.14. Molluscum contagiosum. Portion of a cup-shaped 
lesion showing prominent epidermal hyperplasia w ith  lobulated mar­
gins. The molluscum bodies are most numerous w ithin the aggregates 
of dead keratinocytes that are enmeshed w ithin keratinous debris 
near the surface.

that are usually diagnosed by identification of fungus within 
skin scrapings or culture. If biopsied, these lesions are often 
found to be keratotic and acanthotic, and can be misinter­
preted as lichen simplex chronicus (Fig. 1.16). The presence 
of neutrophils within the cornified layer (“neuts in the horn”) 
and/or epithelium is an indication to order a fungal stain, as 
are patches of parakeratosis or epidermal spongiosis. If present, 
the fungal organisms will usually be found within the cornified 
layer and/or superficial epithelium (Fig. 1.17). Candida organ­
isms are the most frequent causative agent and are usually rec­
ognized by the combination of yeast forms, pseudohyphae, and 
true hyphae, but may be difficult to differentiate from some 
other fungal species in the absence of a culture result.

CYSTS 

Bartholin's Cyst
The Bartholin’s cyst is a common type of vulvar cyst that is due 
to duct outlet obstruction with subsequent retention of muci­
nous secretions and conversion of the duct into a cyst wall. The 
cysts are located on either side of the posterior portion of the ves­
tibule, which is where the Bartholin’s gland ducts normally exit.

Bartholin’s cysts are unilocular, have a smooth inner lin­
ing, and contain mucoid, partially translucent fluid when there 
is not a superimposed infection (Fig. 1.18). The cyst may be 
lined by nonkeratinizing stratified squamous, transitional, or 
mucinous epithelium (Figs. 1.19 and 1.20A), which reflects 
the normal lining of the duct as one proceeds from the orifice

FIG URE 1.15. Molluscum contagiosum. A: Note how the mollus­
cum bodies become more numerous and more deeply stained as they 
approach the surface at top. B: Large, darkly stained keratohyalin 
granules are prominent in the region of the granular layer in close 
association w ith  molluscum bodies.

FIGURE 1.17. Chronic fungal infection. A: As in this example, fungal 
elements are often recognizable near the skin surface when examined 
at high magnification. Note the presence of associated neutrophils. 
B: Fungal elements are highlighted w ith a periodic acid-Schiff stain (with 
diastase pretreatment to remove "noise" from intraepithelial glycogen).
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FIG URE 1.18. Bartholin's cyst. This 1.5-cm unilocular cyst has been 
bisected, revealing its mucoid contents.

to the acini of the gland. Patches of ciliated cells may also be 
present (Fig. 1.20B), and pressure atrophy may result in the lin­
ing epithelium assuming a nondescript, flattened appearance. 
Superimposed bacterial infection can result in formation of a 
Bartholin’s abscess, in which case the cyst contents consist of 
purulent material, portions of the epithelial lining are destroyed, 
and there is marked inflammation in the stroma adjacent to the 
obliterated epithelium. The varying appearance of the lining 
epithelium and the presence of lobules of residual Bartholin’s 
gland acini within the cyst wall help to differentiate Bartholin’s 
cysts from cysts originating from minor vestibular glands.

Keratinous Cyst
Keratinous cysts (sometimes incorrectly referred to as sebaceous 
cysts) can be of either the epidermoid or pilar type. The latter

FIG URE 1.20. Bartholin's cyst. A: This portion of the epithelial lining 
consists of an admixture of squamotransitional and mucinous ep ithe­
lial cells. B: Ciliated cells may also be a component of the lining of a 
Bartholin's cyst.

are also known as pilar cysts or trichilemmal cysts, occur pre­
dominantly on the scalp, and are differentiated from keratinous 
cysts of epidermoid type (the so-called epidermal inclusion 
cysts) mainly by the absence of a granular layer. Keratinous cysts 
encountered in the vulvar region are almost always of the epider­
moid type. These unilocular, spherical cysts are filled with kerati­
nous debris that is malodorous and white to pale yellow, and are 
lined by a peripheral rim of stratified squamous epithelium that 
contains a granular layer (Fig. 1.21). If the cyst ruptures, there is 
an ensuing multinucleated foreign body giant cell reaction to the 
released cyst contents within the dermis and there may also be 
partial to complete destruction of the epithelial lining.

FIGURE 1.19. Bartholin's cyst. A: In this example, the cyst lining at right 
consists largely of nonkeratinizing stratified squamous epithelium. B: This 
portion of a different Bartholin's cyst is lined by transitional epithelium  
(top). Note: The presence of lobules of Bartholin's gland acini within the 
cyst wall, as shown in both these images, is a helpful diagnostic feature.

FIG U RE 1.21. Keratinous cyst, epidermoid type. A: Cross section 
through a cyst that is filled w ith  keratinous debris. A  small am ount of 
skin that w as excised w ith the cyst is present a t the 3 o'clock posi­
tion. B: Histologic section through a portion of a keratinous cyst that 
includes its epithelial lining, which consists of stratified squamous 
epithelium w ith a granular layer. Flakes of keratinous material from  
the cyst contents are a t right.
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FIGURE 1.22. Mucinous vestibular cyst. A: Cross section through a 
2-cm cyst beneath vulvar skin. Note the creamy, mucinous cyst contents. 
B: High-magnification view of the cyst lining reveals a simple layer of colum­
nar mucinous epithelium similar to that found lining the endocervical canal.

F IG U RE 1.24. Cyst of the canal of Nuck. A: The cyst is located 
w ithin the stroma, 2 mm beneath the squamous-lined skin surface. 
B: The cyst is lined by a flattened layer of inconspicuous cells that are 
consistent w ith  atrophic mesothelial cells.

Vestibular Cysts (Mucinous and/or Ciliated)18
Obstruction of the outflow tract of one of the minor vestibular 
glands is the presumed mechanism for the formation of a ves­
tibular cyst, whose lining typically consists predominantly of a 
single layer of columnar mucinous epithelial cells similar to that 
found lining the endocervical canal (Fig. 1.22). In addition to 
these mucinous vestibular cysts, some vestibular cysts are lined by 
an admixture of mucinous and ciliated epithelium, and ciliated 
epithelium dominates the lining of occasional cysts (Fig. 1.23). 
The ciliated cells in these cysts are thought to be of metaplastic 
origin, as are occasional foci of squamous epithelium.

Distinction of vestibular cysts from Bartholin’s cysts is dis­
cussed in the section on Bartholin’s cysts. Ciliated cysts with a 
tuboendometrioid-type lining are distinguished from endome- 
triotic cysts by their absence of associated endometrial stroma 
and lack of hemosiderin-laden macrophages.

FIG U RE 1.23. C iliated vestibular cyst. The inset highlights the cili­
ated epithelial cells that are the dom inant cell type lining this cyst.

Cyst of the Canal of Nuck (Mesothelial Cyst)
A cyst of the canal of Nuck represents an encysted remnant of 
mesothelial-lined peritoneum related to incomplete obliteration 
of the processus vaginalis. These cysts are typically found in the 
superior portion of the labia majora or the inguinal canal and 
are lined by a single layer of flattened mesothelium (Fig. 1.24).

Miscellaneous Cysts
Other cysts that occur on occasion in the vulvar region include 
mesonephric-like cysts, mammary-like cysts, Skene’s duct 
cysts, steatocystomas, and apocrine hidrocystomas.

FIBROEPITHELIAL POLYP
Vulvar fibroepithelial polyps that also qualify as mundane 
acrochordons/skin tags usually occur on the hair-bearing skin, 
and typically present as one or more small, flesh-colored papil­
lomas. These lesions are lined by squamous epithelium that 
usually exhibits hyperkeratosis, papillomatosis, and acantho­
sis, although fibroepithelial polyps can also have an attenuated 
epithelial lining (Fig. 1.25). When the papillomatosis is pro­
nounced and repetitive, some pathologists prefer the diagnosis 
of squamous papilloma (Fig. 1.26), but this distinction is arbi­
trary and has no clinical impact other than to potentially cause 
confusion with the generally nonkeratinizing squamous papil­
lomas of vestibular papillomatosis as depicted in Figure 1.12.

The diagnostic terms fibroepithelial polyp and fibroepi­
thelial stromal polyp are also used for the more interesting, 
larger lesions with prominent stroma that may contain atypical 
stromal cells (Fig. 1.27). Polyps of this type are more com­
monly seen in the vagina, and are discussed in greater detail 
in Chapter 2. The distinction between fibroepithelial polyp 
and condyloma is addressed in the section on condyloma
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FIG UR E 1.25. Common type of fibroepithelial polyp, also known as 
an acrochordon or skin tag. In this low-magnification view, the lesion 
protrudes from the skin surface at right and exhibits hyperkeratosis, 
papillomatosis, and a squamous lining of variable thickness.

FIGURE 1.27. Fibroepithelial polyp w ith  atypical stromal cells (fibro­
epithelial stromal polyp). A: Low-magnification v iew  shows a squa­
mous-lined polyp w ith a dense stromal core. B: Several multinucleated 
cells are present w ithin the stroma, which are of no clinical significance.

acuminatum. Fibroepithelial polyps of the vulva with stromal 
edema can resemble aggressive angiomyxoma and massive vul­
val edema, as discussed in the sections on these other entities.

MISCELLANEOUS NONINFECTIOUS/ 
NONNEOPLASTIC PROCESSES
Multinucleated Epithelial Atypia19
Multinucleated epithelial atypia of the vulva refers to the 
uncommon finding of multinucleated keratinocytes within 
the lower to midportion of the epithelium that are unre­
lated to HPV, herpes virus, intraepithelial neoplasia, or any 
other known pathogen. This phenomenon typically occurs 
on a background of chronically irritated skin in young adult 
women, is usually focal, and is thought to represent a reactive 
process. The multinucleated cells are composed of aggregates of 
uniform nuclei that exhibit distinct nucleoli and no significant

hyperchromasia or contour abnormalities (Fig. 1.28). These 
nuclear aggregates are often surrounded by a clear zone. The 
histologic features are sufficiently distinctive to enable the sep­
aration of multinucleated epithelial atypia from koilocytosis/ 
condyloma, herpes virus infection, and VIN. To avoid over­
treatment or undue concern, the presumed reactive nature of 
this process should be emphasized in the pathology report.

Multinucleated Stromal Giant Cells
The presence of multinucleated stromal giant cells within 
the superficial stroma of the vulva (Fig. 1.29) is a common 
incidental finding that is also seen occasionally in the cervix 
(Fig. 3.93) and vagina.20

FIG URE 1.26. Fibroepithelial polyp w ith  pronounced and repetitive 
pattern of papillomatosis (the so-called squamous papilloma).

FIG U R E 1.28. M ultinucleated epithelial atypia. A: A  localized 
focus of multinucleated cells is present w ithin the low er portion of 
the epithelium, which elsew here shows evidence of chronic irritation. 
B: High-magnification v iew  of tw o of the m ultinucleated cells. Note  
the smooth nuclear contours, lack of chromatin abnorm alities, nuclear 
uniformity, distinct nucleoli, and surrounding clear zone.
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FIG URE 1.29. A: Scattered multinucleated stromal giant cells are 
present w ithin the vulvar stroma beneath acanthotic squamous epithe­
lium. B: Higher magnification view  of multinucleated stromal giant cells.

FIG U RE 1.30. Tissue from the vulvar vestibule of a 29-year-old  
woman w ith dyspareunia. The chronic inflammatory infiltrate is non­
specific, and is not necessarily indicative of clinical "vestibulitis."

Provoked Vestibulodynia (Formerly Vulvar 
Vestibulitis)21
Provoked vestibulodynia is the term used in the 2003 version 
of the ISSVD classification of vulvar pain for what was for­
merly referred to as vulvar vestibulitis. Women with this con­
troversial clinical disorder of unknown etiology are generally 
in the reproductive age group and present with discomfort or 
pain localized to the vulvar vestibule that is triggered by physi­
cal contact and is not related to a specific infectious, inflam­
matory, neoplastic, or neurologic cause. Although vestibular 
erythema and nonspecific chronic inflammation of the vesti­
bule have often been considered to represent findings support­
ive of the diagnosis of “vestibulitis,” more recent studies have 
found these features do not reliably distinguish patients with 
provoked vestibular pain from normal, asymptomatic women.

The vulvar vestibule is normally lined by nonkeratinizing 
squamous epithelium that is associated with minor vestibular 
glands composed of small aggregates of tubular glands lined 
by columnar mucinous epithelium. The pathologist examining 
tissue from this site should report the presence of an associ­
ated chronic inflammatory infiltrate (Fig. 1.30) or squamous 
metaplasia of the vestibular ducts and glands, but should indi­
cate that the significance of these findings is unknown and that 
the diagnosis of provoked vestibulodynia is based upon clinical 
rather than pathologic features.

BENIGN MELANOCYTIC LESIONS

Lentigo Simplex/Vulvar Melanosis2223
Lentigo simplex is a common disorder of hyperpigmentation 
that presents as a small, brown, well-demarcated macule mea­
suring only a few millimeters in diameter. In the vulva, either 
hair-bearing or glabrous skin of patients who are usually adult 
Caucasian women may be involved. Histologically, these lesions 
feature elongated rete ridges associated with basilar hyperpig­
mentation and an increased number of normal-appearing

melanocytes arranged as single cells within the basal layer 
(Fig. 1.31).

Vulvar melanosis is a related form of melanotic macule that 
shares the property of a hyperpigmented basal layer with lentigo 
simplex, but ranges up to 2 cm in size, shows only a slight to 
inapparent increase in the number of basal melanocytes, and 
does not exhibit elongated rete ridges. Melanosis is histologi­
cally similar to the common freckle (ephelis), but differs in that 
freckles are related to sun exposure and do not occur on mucous 
membranes. Although lentigo simplex and vulvar melanosis are 
clinically innocuous lesions, pathologists may encounter them 
in biopsies performed to exclude malignant melanoma.

Common Melanocytic Nevi22 24
The common melanocytic nevus (“mole”) consists of a benign 
proliferation of melanocytes that typically features cells with 
variable amounts of melanin pigment and uniform, round to 
oval, m itotically inactive nuclei, often with visible nucleoli. 
These nevi are divided into three different types depending

FIG URE 1.31. A ,B: Lentigo simplex.
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FIG U RE 1.32. Lentiginous junctional nevus. Against a backdrop of a 
lentigo simplex are tw o nests of melanocytes at the dermoepidermal 
junction.

FIG U RE 1.33. Intradermal melanocytic nevus. A: Low-magnification  
view  demonstrating the presence of a dermal nodule formed by a pro­
liferation of nevus cells. B: Nevus cell nests a t high magnification.

upon the architecture of the lesion. In junctional nevi, small 
nests of melanocytes appear within the lower epidermis and 
often straddle the dermoepidermal ju n c t io n  (Fig. 1.32). Once 
junctional nevi have progressed to involve the dermis with 
persistence of a junctional component, they are referred to as 
compound nevi. Compound nevi evolve into intradermal nevi, 
which lack a junctional component and consist solely of intra- 
dermal melanocytes, often in the form of closely aggregated 
nests and cords (Fig. 1.33). Since classification of nevi into one 
of these three cell types is of no clinical significance, diagno­
ses such as “predominantly intradermal melanocytic nevus” or 
“predominantly junctional melanocytic nevus” are acceptable 
and preferable to agonizing over whether or not a focal junc­
tional or intradermal component is present.

Most melanocytic nevi are <1 cm, well circumscribed, and 
a shade of brown, with lesions progressing from dark and mac­
ular to light and dome shaped as they mature from junctional 
into intradermal forms. The deeper aspect of the intradermal 
component of benign melanocytic nevi typically exhibits matu­
ration, with the melanocytic nuclei becoming smaller and more 
hyperchromatic, and they may also exhibit neurotization, with 
melanocytes acquiring spindle-shaped nuclei and eosinophilic 
cytoplasm. Areas of a melanocytic proliferation that exhibit 
maturation, neurotization, and lack of mitotic activity within 
the dermal component can comfortably be regarded as benign. 
Other commonly seen features of melanocytic nevi are the pres­
ence of intranuclear cytoplasmic inclusions within occasional 
nevus cells (which can be helpful in suggesting the melanocytic 
nature of the lesion), the presence of scattered multinucleated 
nevus cells within the dermal component, and the formation of 
cleft-like spaces surrounding the dermal nevus nests.

20- to 30-year-old age group. These nevi, which are referred 
to as atypical melanocytic nevi of genital type or atypical geni­
tal nevi, pursue a benign clinical course and are usually sepa­
rable from dysplastic nevi, which are discussed in the following 
section.

Atypical genital nevi usually have a compound architec­
ture, but can be entirely intraepidermal. The dominant histo­
logic feature of these lesions is a closely packed proliferation of 
enlarged junctional nests that vary in size, shape, and position 
(Fig. 1.34). These nests may exhibit retraction artifact and/or 
cellular dyscohesion, and the neighboring melanocytic prolif­
eration often assumes a lentiginous pattern. In addition to the 
unusual nested pattern, features that can cause concern for the 
possibility of superficial spreading melanoma include varying 
degrees of nuclear atypia, focal pagetoid spread into the epider­
mis, and rare cases with isolated dermal mitoses. An indication 
of its benign nature is the constant presence of maturation in 
those lesions with a dermal component.

Atypical Genital Nevus24-26
Although the vast majority of vulvar nevi are mundane nevi of 
the types discussed above, occasional vulvar nevi exhibit wor­
risome histologic features that often occur in women in the

FIG U R E 1.34. Atypical genital nevus. The presence of numerous 
enlarged, crowded, variably dyscohesive nests of m elanocytes along 
the dermoepidermal junction is characteristic of this lesion.
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In the differential diagnosis with melanoma, it should be kept 
in mind that patients with atypical genital nevi are usually young 
adults, whereas vulvar melanoma is generally a disease of post­
menopausal women and is not usually of the superficial spreading 
type. Histologically, melanoma lacks maturation of the dermal 
component, usually shows a predominance of single cells rather 
than nests, and generally exhibits more overt nuclear atypia, more 
extensive pagetoid spread, more readily apparent dermal mitotic 
activity, and more asymmetry than atypical genital nevi.

Dysplastic Nevus2526
The controversial dysplastic nevus also occurs on the vulva, 
although these lesions appear to be less common than atypi­
cal genital nevi. Dysplastic nevi often have irregular outlines 
and abnormal coloration, and in classic cases are characterized 
by bridging of melanocytic nests across adjacent rete ridges, a 
“shoulder effect” in which the junctional component extends 
beyond the dermal component, a lentiginous proliferation of 
single melanocytes, mild to moderate nuclear atypia, and dis­
tinctive patterns of stromal fibrosis (concentric eosinophilic 
fibroplasia and lamellar fibroplasia). Although atypical genital 
nevi are usually separable from dysplastic nevi, some cases have 
overlapping histologic features.

BENIGN EPITHELIAL TUMORS AND 
TUMOR-LIKE LESIONS

Seborrheic Keratosis
Seborrheic keratosis is a benign squamoproliferative lesion 
that exhibits a wide variety of patterns due to variable degrees 
of hyperkeratosis, acanthosis, papillomatosis, and horn cyst 
formation. Seborrheic keratoses typically occur on the trunk 
and face of adults, but can also be seen in other sites such as 
hair-bearing vulvar skin. These lesions are sharply demarcated 
from neighboring skin, are typically a shade of light to dark 
brown, and generally have a “stuck-on” appearance due to the 
well-defined squamous proliferation occurring almost exclu­
sively at or above the level of the normal epidermis (Fig. 1.35). 
Depending on their degree of pigmentation, which is most 
commonly due to accumulation of melanin within kera­
tinocytes (Fig. 1.36A), seborrheic keratoses may clinically 
simulate a melanocytic nevus or melanoma. Overgrowths of 
variable proportions of basaloid and mature squamous cells 
are responsible for the epithelial proliferation, which in the 
distinctive reticulated (adenoid) pattern assumes a branch­
ing trabecular architecture (Fig. 1.36B). Some condylomas 
exhibit seborrheic keratosis-like features, and their definitive 
recognition may require identification of HPV nucleic acids.15

Benign Tumors of Skin Appendage Origin
In the vulva, these tumors range from uncommon to rare. 
Hidradenoma papilliferum is the most likely tumor in this

FIG UR E 1.35. Seborrheic keratosis. This low-magnification view  
highlights the "stuck-on" appearance of this hyperkeratotic, acan- 
thotic, papillomatous lesion.

group to be encountered in the routine practice of surgical 
pathology, followed by syringoma. Accordingly, these two 
tumors are presented in some detail. Other benign tumors of 
skin appendage derivation that may be seen in the vulva on 
rare occasions are the trichogenic (hair follicle-related) tumors 
that include proliferating trichilemmal tumor, trichoepithe­
lioma, trichofolliculoma, keratoacanthoma, and inverted fol­
licular keratosis,27-31 along with miscellaneous tumors of sweat 
gland origin, such as clear cell hidradenoma and apocrine cyst- 
adenoma.32,33 The histologic features of trichoepithelioma are 
briefly discussed and depicted in the section on vulvar basal cell 
carcinoma, since these two neoplasms can be confused with 
one another. For analogous reasons, keratoacanthoma is also 
briefly described and illustrated in the section on the differen­
tial diagnosis of vulvar squamous cell carcinoma.

FIG U R E 1.36. Seborrheic keratosis. A: In this hyperpigmented 
lesion, many of the keratinocytes contain melanin. B: Reticulated 
(adenoid) variant. Note: Keratin-filled cystic spaces are present in both 
of these images. These structures may represent cross sections of 
hyperkeratotic invaginations (pseudohorn cysts) or true horn cysts that 
are actually formed w ithin the tumor.
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14 DIAGNOSTIC GYNECOLOGIC AND OBSTETRIC PATHOLOGY: AN ATLAS AND TEXT

Hidradenoma Papilliferum34
Hidradenoma papilliferum (papillary hidradenoma) is a dis­
tinctive benign tumor that typically presents as an asymp­
tomatic, small (<1 cm) nodule in the labial region of adult 
women. Histologically, these tumors are composed of a well- 
circumscribed, subepithelial nodule that exhibits architectural 
complexity due to a papillary proliferation that may also con­
tain tubular glands and/or solid areas (Fig. 1.37A). Reflecting 
its presumed derivation from anogenital sweat glands, hidrad­
enoma papilliferum exhibits apocrine-like differentiation, 
which includes apical snouts related to decapitation secretion 
(Fig. 1.37B). Like the virtually identical intraductal papil­
loma of the breast, hidradenoma papilliferum features papil­
lary structures lined by a single layer of epithelial cells with an 
underlying layer of myoepithelial cells, although the presence 
of myoepithelium ranges from obvious to inapparent in vari­
ous areas of routinely stained sections. M ild degrees of nuclear 
atypia and occasional mitotic figures can be seen.

Local excision is adequate treatment for these benign 
lesions. The sharp circumscription of the neoplasm, the lack of 
significant nuclear atypia, the presence of two cell layers, and the 
overall resemblance to intraductal papilloma of the breast all help 
to avoid misinterpreting hidradenoma as an adenocarcinoma.

Syringoma35
Syringomas are most commonly encountered on the eyelid, 
but also occur in the vulva and other sites. Vulvar syringomas 
typically present in young adult women as multiple, tan to 
brown, 1- to 3-mm labial papules that may be either asymp­
tomatic or pruritic.

Syringomas are benign tumors that are derived from 
eccrine ducts, and consist of a well-demarcated proliferation of 
microcystic sweat duct-like structures embedded within a scle­
rotic stroma (Fig. 1.38). These microcysts are lined by a double

layer of compressed, mitotically inactive epithelium. Charac­
teristically, curved epithelial strands are attached to some of the 
microcysts, creating a tadpole or comma-like appearance. The 
lumen of many of the microcysts contains eosinophilic mate­
rial that is PAS positive and resistant to diastase pretreatment.

Nodular Hyperplasia of Bartholin's Gland36
This lesion is characterized by closely packed acini within lobules 
of Bartholin’s glands that are increased in size and number, which 
results in the formation of a mass with an average size of about
2 cm (Fig. 1.39). These masses are usually solid, occur in women 
of reproductive age, and clinically simulate a Bartholin cyst. 
The acini are lined by cells with bland, basally oriented nuclei 
and abundant intracytoplasmic mucin and are individually

FIG U R E 1.37. Hidradenoma papilliferum. A: A well-circumscribed, 
complex papillary proliferation is present beneath the skin surface. 
B: At high magnification, the apocrine-like nature of the epithelial 
cells lining the papillae is apparent, as is the presence of a discontinu­
ous basal layer of myoepithelial cells.

FIG U R E 1.39. Nodular hyperplasia of Bartholin's gland. The lesion 
features large, lobulated aggregates of closely packed acini w ith  inter­
spersed dilated ducts. The inset highlights the bland, basally oriented  
nuclei, and abundant intracytoplasmic mucin of the cells lining the 
acini.

FIG U RE 1.38. Syringoma. Scattered microcysts w ith  pink-staining  
luminal contents are embedded w ithin a fibrotic stroma. Arrows mark 
tw o of the characteristic tadpole or comma-like structures.
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CHAPTER 1 PATHOLOGY OF THE VULVA 15

indistinguishable from those of the normal gland. M ild chronic 
inflammation, squamous metaplasia of the ducts, and small cysts 
are common associated findings. In contrast to the virtually non­
existent adenoma of Bartholin’s gland, the peripheral border of 
nodular hyperplasia is lobulated or slightly irregular rather than 
well circumscribed or encapsulated, and hyperplasia also features 
maintenance of the normal duct-acinar relationship.

ECTOPIC BREAST TISSUE 
AND MAMMARY-TYPE TUMORS
Glands that are histologically similar to those found in the breast 
are identified within the vulva on rare occasions.37,38 Although 
these glands have traditionally been regarded as ectopic breast 
tissue related to remnants of the embryonic milk line, it has 
also been proposed that they may represent normally occurring 
mammary-like glands that can be found within the anogenital 
region.38 Whatever be their origin, these glands are usually found 
in the labia majora, and can give rise to a variety of lesions analo­
gous to those that occur in the breast, such as fibrocystic change 
(Fig. 1.40), lactational change, sclerosing adenosis, pseudoangio- 
matous stromal hyperplasia, intraductal papilloma, fibroadenoma, 
phyllodes tumor, and mammary-type adenocarcinoma.38-42

“Fibroadenoma phyllodes” is a term that has been 
applied to a tumor that exhibits the combination of pauci- 
cellular, fibroadenoma-like stroma with the leaf-like archi­
tecture o f a phyllodes tumor (Fig. 1 .41).43 Although this 
combination is unusual in the breast, a disproportionate 
number of vulvar fibroadenomas seem to have this appear­
ance.39,43 Lim ited experience with these benign tumors 
indicates that they have the capacity for local recurrence if  
incom pletely excised, which matches the expected biologic 
behavior of conventional phyllodes tumors on the benign 
end of the spectrum.40

MESENCHYMAL TUMORS 
AND TUMOR-LIKE LESIONS
Mesenchymal tumors and tumor-like lesions of the vulva 
that are largely restricted to the vulvovaginal region such as 
aggressive angiomyxoma, angiomyofibroblastoma, cellular 
angiofibroma, and the larger, stromal-predominant version of 
fibroepithelial polyp are presumably derived from the hormon­
ally responsive, specialized mesenchyme of the lower female 
genital tract. Other mesenchymal vulvar masses may rep­
resent soft tissue tumors or reactive proliferations similar to 
those found at other sites (e.g., tumors derived from muscular, 
adipose, vascular, fibrous, or neural tissue). The combination 
of (a) the morphologic overlap of the lesional stromal cells, 
which on the benign end of the spectrum tend to be bland 
and spindle shaped, (b) the rarity of vulvar-based tumors of 
this type, (c) the large number of diagnostic possibilities, and 
(d) the limited utility of immunohistochemistry in this situation 
conspire to make this an area of diagnostic difficulty. In addi­
tion to textbooks and the primary journal articles that describe 
and illustrate these lesions, several reviews have also been pub­
lished on this topic.44“47 Emphasis is herein placed upon the 
relatively site-specific mesenchymal tumors and selected other 
mass-forming soft tissue lesions about which there are more 
than isolated case reports describing vulvar involvement.

Aggressive Angiomyxoma48 49
Aggressive angiomyxoma is a rare soft tissue tumor with a pro­
pensity for local recurrence that is most commonly seen in the 
vulva, perineum, and pelvis of young adult women who have 
an average age of approximately 35 years. Grossly, these tumors 
are large, vaguely circumscribed, unencapsulated masses that 
are rarely <5 cm. Their cut surface is gelatinous, rubbery, and

FIG U R E 1.41. Fibroadenoma phyllodes. A: In this low-magnification 
view, an encysted, mixed epithelial and stromal neoplasm is present 
beneath the vulvar skin. B: The stroma of the neoplasm is hypocellular 
and forms blunt, epithelial-lined papillary structures that project into 
cystic spaces, which creates the leaf-like architecture.

FIG URE 1.40. Ectopic breast tissue. A: A prominent focus of fibro­
cystic change is present beneath the squamous epithelium  of a labium  
majus. B: Higher magnification highlighting an area w ith  apocrine 
metaplasia and dilated ducts.
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16 DIAGNOSTIC GYNECOLOGIC AND OBSTETRIC PATHOLOGY: AN ATLAS AND TEXT

FIG URE 1.42. Aggressive angiomyxoma. Low-magnification view  
demonstrating a paucicellular myxomatous stroma that contains 
a haphazard arrangem ent of vessels of varying w all thickness and 
w idely patent lumens.

homogeneous. Histologically, aggressive angiomyxomas con­
sist of bland, spindle-shaped cells that are widely separated 
by a loose myxoid stroma that contains numerous small to 
medium-sized vessels that are randomly distributed through­
out the tumor (Figs. 1.42 and 1.43A). The thickness of the 
vessel walls is typically quite variable, and the vessel lumens are 
generally widely patent. An arborizing network of capillary-like 
vessels, such as that seen in myxoid liposarcoma, is conspicu­
ously absent. Aggressive angiomyxomas are locally infiltra­
tive, and extension into fat characteristically consists of tumor 
encasing residual adipocytes found singly and in small clusters 
(Fig. 1.43B). The myxoid stroma, which stains weakly with 
Alcian blue, often harbors interspersed mast cells, and may also 
contain entrapped nerve twigs, extravasated red blood cells,

and strands of perivascular smooth muscle. These tumors are 
mitotically inactive and do not contain foci of tumor necrosis. 
The tumor cells are usually immunoreactive for estrogen and 
progesterone receptors, and at least focal reactivity for desmin 
is expected. Given the tendency of aggressive angiomyxoma 
to recur locally, wide local excision is the treatment of choice. 
Malignant behavior with distant metastases is extraordinarily 
rare, but has been reported.50

Differential Diagnosis
The differential diagnosis of aggressive angiomyxoma includes 
fibroepithelial stromal polyp with edema, superficial angio­
myxoma, massive vulval edema, and angiomyofibroblastoma. 
Aggressive angiomyxoma is distinguished from fibroepithelial 
stromal polyp with edema by (a) its more deep-seated loca­
tion without formation of an exophytic polyp; (b) its larger 
size; (c) its infiltrative growth pattern; (d) its myxoid, weakly 
Alcian blue-positive rather than edematous, Alcian blue-negative 
stroma; (e) its monotonous, bland spindle cell morphology 
that lacks a multinucleated component; and (f) its more prom­
inent and widely distributed vascular component. The sec­
tions on superficial angiomyxoma, massive vulval edema, and 
angiomyofibroblastoma include a listing of features that help 
to differentiate these processes from aggressive angiomyxoma. 
It has recently been shown that nuclear immunoreactivity for 
HMGA2 is seen more often in aggressive angiomyxoma than 
in its mimics, and that this marker also has utility in identify­
ing foci of tumor extending to resection margins and lurking 
within reexcision specimens.51

A variety of other tumors may enter the differential diag­
nosis by virtue of their myxoid stroma, but can usually be dif­
ferentiated by the presence of a contrasting vascular pattern. 
Moreover, malignant myxoid tumors will generally exhibit 
greater cellularity, nuclear atypia, and mitotic activity than that 
seen in aggressive angiomyxoma.
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FIG U R E 1.43. Aggressive angiomyxoma. A: The lesional cells have 
bland nuclei that are small and spindle to oval shaped. Occasional 
mast cells are also present. B: The tumor infiltrates adipose tissue in a 
characteristic fashion, percolating in between adipocytes and leaving 
stranded fa t cells in its wake.

Superficial Angiomyxoma5253
Superficial angiomyxomas typically occur in the trunk and 
head/neck region, but can also involve the vulva of young 
women. These benign, slow-growing, painless masses are gen­
erally under 5 cm, and have a nodular or polypoid appearance. 
They usually involve both the dermis and subcutis, but may be 
limited to skin or subcutaneous adipose tissue (skeletal muscle 
involvement may be seen in facial tumors).

The sectioned surface of superficial angiomyxomas consists 
of one or more nodules of gelatinous tissue that are fairly well cir­
cumscribed (Fig. 1.44). At low magnification, histologic sections 
of these tumors show nodules of paucicellular myxoid stroma 
(Fig. 1.45) that can be highlighted with an Alcian blue stain. The 
vessels within superficial angiomyxomas are characteristically 
elongated and thin walled, may be congested, and often assume 
curvilinear shapes (Fig. 1.46A). The tumor cells are stellate or 
spindle shaped with no significant nuclear atypia, and often have 
dark, smudged chromatin (Fig. 1.46B). Mitotic figures are usu­
ally not evident. Additional findings may include the presence of
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CHAPTER 1 PATHOLOGY OF THE VULVA

FIG URE 1.44. Superficial angiomyxoma. The sectioned surface of 
the tumor reveals its multinodular, lobulated contour, and gelatinous 
nature. The tumor has formed a polypoid lesion beneath the skin sur­
face (top) and involves the dermis and subcutis. This exam ple, which 
is from the back, is larger than most such tumors.

mucin-laden macrophages (Fig. 1.46B), acellular pools of mucin, 
an interspersed mixed inflammatory infiltrate that includes neu­
trophils, and incorporated cystic epithelial inclusions that are 
presumably derived from skin adnexal structures. The tumor 
cells lack immunoreactivity for desmin, estrogen receptors, and 
progesterone receptors, which can be of some diagnostic utility 
(see below). If incompletely excised, these tumors may recur, but 
they do not do so in a destructive fashion.

Differential Diagnosis
The main differential diagnostic consideration is aggressive angi­
omyxoma, which is distinguished by its (a) more deep-seated 
location; (b) larger size; (c) more indistinct interface with adja­
cent tissue; (d) lack of interspersed neutrophils; (e) widely patent 
vessels of varying wall thickness; (f) interdigitating pattern of

FIG U R E 1.46. Superficial angiomyxoma. A: The vessels w ithin the  
tumor are thin w alled, and are often congested w ith  arc-shaped out­
lines. B: Several muciphages are present adjacent to a thin-w alled  
vessel. Stellate and spindle-shaped tumor cells are also present.

involvement of adipose tissue, which contrasts with the bulging, 
nodular pattern of extension into subcutaneous fat that is seen 
in superficial angiomyxoma; and (g) usual immunoreactivity for 
desmin, estrogen receptors, and progesterone receptors.

Massive Vulval Edema54
Patients who are obese or wheelchair bound are predisposed 
to bilateral vulvar swelling related to stromal edema from 
presumed chronic lymphatic obstruction. Mass lesions may 
form that can grossly and histologically simulate aggressive 
angiomyxoma or fibroepithelial stromal polyp. The edema­
tous sectioned surface o f resected specimens may resemble 
myxomatous tissue due to its glistening, pseudo-gelatinous 
appearance (Fig. 1.47A). Microscopic examination of this 
tissue reveals edematous connective tissue, dilated vessels of 
varying caliber and wall thickness, and a subset of vessels 
with perivascular lymphoplasmacytic cuffs (Figs. 1.47B and 
1.48A). Most of the stromal cells are bland, spindle-shaped, 
m itotically inactive fibroblasts, but multinucleated forms 
are often admixed with the spindle cells (Fig. 1.48B). Since 
stromal edema is the dominant histologic finding, it is not 
surprising that there are no distinct lesional boundaries.

Differential Diagnosis
Massive vulval edema is distinguished from aggressive angio­
myxoma by (a) its bilateral and superficial presentation, which 
contrasts with the unilateral, deep-seated nature of aggressive 
angiomyxoma; (b) the usual presence of scattered multinucle­
ated stromal cells (as a consequence of their common pres­
ence in normal vulvar connective tissue) as opposed to the 
monotonous, bland spindle cell morphology of aggressive 
angiomyxoma; (c) its edematous, Alcian blue-negative rather 
than myxoid, weakly Alcian blue-positive stroma; and (d) the 
presence of perivascular lymphoplasmacytic infiltrates. Lack of 
immunoreactivity of the stromal cells in massive vulval edema

FIGURE 1.45. Superficial angiomyxoma. This low-magnification  
view  highlights the coalescing lobules of myxoid stroma w ithin the 
subcutaneous adipose tissue.

ak
us

he
r-li

b.r
u



18 DIAGNOSTIC GYNECOLOGIC AND OBSTETRIC PATHOLOGY: AN ATLAS AND TEXT

FIG U R E 1.47. M assive vulval edema. A: The sectioned surface 
beneath the skin of this polypoid resection specimen consists of glis­
tening, pale yellow  stromal tissue that resembles a myxoid lesion. 
B: In this low-magnification image, note the splaying apart of collagen 
fibers by stromal edema, scattered vessels of varying caliber and w all 
thickness, and patchy perivascular chronic inflammatory infiltrates.

for desmin and estrogen receptors may also help to distinguish 
this process from aggressive angiomyxoma, although experi­
ence is limited in this regard.

Massive vulval edema shares with edematous fibroepithe­
lial stromal polyps the histologic findings of stromal edema, 
lack of well-defined lesional borders, and multinucleated stro­
mal cells. Features that favor massive vulval edema over fibro­
epithelial stromal polyp include (a) bilaterality, (b) clinical 
history of obesity and/or immobilization, (c) perivascular lym- 
phoplasmacytic cuffs, and (d) incorporated nerve twigs.

Angiomyofibroblastoma55-57
Angiomyofibroblastoma is a rare tumor of adult women that 
typically presents as a painless vulvar mass that clinically mimics

FIG URE 1.48. Massive vulval edema. A: Perivascular lymphoplasma- 
cytic infiltrates are a helpful diagnostic feature. B: Scattered multinu­
cleated stromal cells are present w ithin the edematous connective tis­
sue, similar to those that can be seen in fibroepithelial stromal polyps.

FIG U RE 1.49. Angiomyofibroblastoma. The tumor is circumscribed 
and has a rim of fibrous tissue a t its periphery. Hypercellular and 
hypocellular regions are present, and scattered islands of adipose 
tissue are incorporated into the substance of the tumor. (Courtesy of 
Dr. Harris S. Goodman.)

a Bartholin’s cyst. Most angiomyofibroblastomas measure <5 cm, 
but they have been reported to be up to 12 cm. These tumors 
are well circumscribed and have a sectioned surface that is solid, 
rubbery, and tan to grayish pink, although the lipomatous 
variant may be yellow. At low magnification, zones of varying 
cellularity can be appreciated within the sharply demarcated 
tumor (Fig. 1.49). Thin-walled, capillary-like vessels of small 
to medium caliber are irregularly distributed throughout the 
tumor, some of which may exhibit a surrounding rim of scle­
rosis. The lesional stromal cells generally have bland nuclear 
features, show little to no mitotic activity, assume a variety of 
shapes (spindled, round, oval, plasmacytoid, multinucleate), 
are often found in nests and cords surrounding blood vessels, 
and typically exhibit immunoreactivity for desmin, estrogen 
receptors, and progesterone receptors (Fig. 1.50). Occasional

FIG U R E 1.50. Angiomyofibroblastoma. Clusters of epithelioid tumor 
cells w ith  a perivascular distribution are a characteristic feature. 
(Courtesy of Dr. Harris S. Goodman.)
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CHAPTER 1 PATHOLOGY OF THE VULVA 19

mast cells and lymphocytes are often present within the loosely 
collagenous stroma, and intratumoral mature adipose tissue 
may also be present in variable amounts.

Differential Diagnosis
Before angiomyofibroblastoma was recognized as a distinct 
entity, it was often misdiagnosed as a cellular variant of aggres­
sive angiomyxoma. Angiomyofibroblastoma is distinguished 
from aggressive angiomyxoma by its well-circumscribed bor­
ders, patches of increased cellularity, absence or paucity of 
thick-walled vessels, perivascular clusters of tumor cells with 
epithelioid or plasmacytoid morphology, absence of entrapped 
nerve rwigs (with the exception of one reported case),56 ten­
dency to be smaller and more superficially located, and lack 
of recurrence following simple excision. The other major dif­
ferential diagnostic consideration is cellular angiofibroma, 
which is more uniformly cellular than angiomyofibroblastoma, 
lacks a predilection for perivascular tumor cell aggregates, and 
typically contains numerous vessels with walls that are charac­
teristically thick and hyalinized rather than thin and delicate. 
As discussed in Chapter 2, superficial myofibroblastoma usu­
ally arises in the vagina and resembles angiomyofibroblastoma 
in many respects. Examples of superficial myofibroblastoma 
involving the vulvar region are extraordinarily rare.58

Behavior
Angiomyofibroblastomas are benign tumors that are adequately 
treated by local excision. Malignant transformation into an angi- 
omyofibrosarcoma is exceedingly rare, but has been reported.59

Cellular Angiofibroma6061
Cellular angiofibroma is yet another rare, fairly recently 
described benign mesenchymal tumor with a predilection for 
involvement of the vulva. Tumors with identical histologic fea­
tures can also occur in the vagina and in the inguinoscrotal 
region of men. As is the case for angiomyofibroblastoma, cel­
lular angiofibroma typically presents as a painless, superficial 
vulvar mass centered in the dermis or subcutaneous tissue of 
adult women. Most tumors are <3 cm, well circumscribed, and 
have a solid, rubbery, light tan cut surface.

Histologically, cellular angiofibromas are composed of a 
sharply demarcated, cellular proliferation of spindle-shaped cells 
with bland nuclear features that often form short, intersecting 
fascicles (Figs. 1.51 and 1.52A). These cells are set in a fibrillary 
collagenous matrix that contains numerous vessels of small to 
medium caliber that characteristically have thick, rounded walls 
with striking hyalinization (Fig. 1.52B). Scattered lymphocytes 
and mast cells are commonly present. Mature adipose tissue is 
present in approximately 25% of cellular angiofibromas, and 
is usually found focally and peripherally. Mitoses are generally 
infrequent, although three of the first reported cases had brisk 
mitotic activity. In rare instances, cellular angiofibromas may 
contain scattered foci with marked nuclear atypia or sharply 
demarcated areas of frank sarcomatous transformation.62 Based 
upon limited follow-up information on a small number of

patients, it does not appear that these worrisome histologic 
findings are of any clinical significance.62 Approximately half 
of vulvar cellular angiofibromas are immunoreactive for CD34, 
only 5% to 10% are desmin positive, and most are positive for 
estrogen and/or progesterone receptors. These unusual mesen­
chymal tumors are adequately treated by local excision.

Differential Diagnosis
The main differential diagnostic consideration is angiomyo­
fibroblastoma. In contrast to cellular angiofibroma, angio­
myofibroblastoma features alternating hypocellular and 
hypercellular zones, lacks thick-walled vessels with hyaliniza­
tion, often exhibits perivascular aggregates of rounded tumor 
cells, and is usually immunoreactive for desmin. In some cases, 
it may be difficult to separate cellular angiofibroma from angi­
omyofibroblastoma, but this distinction is for “style points” 
only and is of no clinical significance.

FIG U RE 1.52. Cellular angiofibroma. A: The bland, spindle-shaped 
cells form short, intersecting fascicles. B: Numerous vessels of small 
to medium caliber w ith thick, hyalinized w alls are characteristic.

FIG U R E 1.51. Cellular angiofibroma. This low-magnification view  
highlights the well-circumscribed, cellular nature of the typical form 
of this tumor.
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Childhood Asymmetric Labium Majus 
Enlargement/Prepubertal Vulval Fibroma6364
Attention has recently been focused upon a fairly common, 
previously underreported process that typically presents as an 
ill-defined, unilateral soft tissue mass within the labia majora 
of young girls (median age of 8 years). One group has inter­
preted this process as an aberrant expansion of vulvar soft tis­
sue induced by the prepubertal hormonal environment that 
they have termed childhood asymmetric labium majus enlarge­
ment, while another group considers these masses to represent 
a distinctive type of infiltrative, benign mesenchymal tumor 
that they have designated prepubertal vulval fibroma. The 
similarities of the clinicopathologic features in both series of 
cases indicate that the two groups are likely describing the same 
entity, as has been previously suggested.63

These lesions are poorly demarcated soft tissue masses that 
range from 2 to 8 cm in greatest dimension, and consist of 
interconnecting, expansive fibrous bands that encircle variable­
sized lobules of adipose tissue and incorporate normal preexist­
ing vascular and neural elements. The stroma of the dominant 
fibrous component is hypocellular and may be collagenous, 
myxoid, or edematous. Interspersed bundles of thick, wavy col­
lagen fibers are a characteristic feature (Fig. 1.53). W ithin the 
stroma are bland, mitotically inactive, spindle-shaped fibro­
blasts that typically exhibit a CD34-positive, actin-negative, 
desmin-negative immunophenotype. In the series of prepu­
bertal fibromas, the lesional cells were consistently found to 
be negative for estrogen and progesterone receptors, whereas 
the subsequent study that described asymmetric labium majus 
enlargement and equated these lesions with prepubertal fibro­
mas found uniform estrogen receptor and frequent progester­
one receptor positivity.

The most important entity in the differential diagnosis is 
aggressive angiomyxoma, which occurs in an older age group,

tends to be larger, has a vascular component that is more 
prominent and widely distributed, has a stroma that is more 
diffusely myxoid with more delicate collagen fibrils, and usu­
ally exhibits desmin immunoreactivity. About 30% to 50% of 
these lesions recur locally after simple excision, but they do 
so in a nondestructive manner and may spontaneously regress.

Angiokeratoma65
Angiokeratomas of the vulva typically present as asymptom­
atic small papules that may be single, multiple, or coalesce 
into larger, warty lesions (Fig. 1.54A). In this site, they almost 
always represent an incidental finding and are not associ­
ated with metabolic disorders, in contrast to the widespread 
angiokeratomas that are seen in Fabry’s disease. Histologically, 
angiokeratomas feature thin-walled, dilated vascular channels 
within the papillary dermis whose superficial aspects abut the 
epidermis (Fig. 1.54B). These ectatic vascular spaces may con­
tain blood, blood plasma, or organizing thrombi, and are typi­
cally at least partially surrounded by elongated rete ridges. In 
established lesions, the epidermal surface is usually hyperkera­
totic with patches of acanthosis.

Smooth Muscle Tumors6667
Although leiomyoma and leiomyosarcoma are the most com­
mon benign and malignant mesenchymal tumors of the vulva, 
respectively, they are still relatively rare neoplasms. These 
tumors typically present in middle-aged adult women as a 
painless mass simulating a Bartholin’s cyst. Their gross and 
microscopic features are similar to their much more com­
mon counterparts in the uterine corpus (see Chapter 4).
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FIG U RE 1.54. Vulvar angiokeratom a. A: This angiokeratom a, which  
is larger than most such lesions, consists of a conglom erate of papules 
that imparts a w arty appearance. B: W h a t appear to be small, reddish 
purple to pale ye llow  vesicles w ithin the papules in the gross image 
at left are actually dilated subepithelial vascular channels filled w ith  
blood or blood plasma, respectively. The epidermis is hyperkeratotic 
w ith areas of acanthosis, and elongated rete ridges partially encom­
pass the vascular spaces.

FIG URE 1.53. Childhood asymmetric labium majus enlargem ent/ 
prepubertal vulval fibroma. The stromal matrix contains scattered fibro­
blasts and interspersed thick bundles of dense, brightly eosinophilic col­
lagen fibers. Preexisting lobules of adipose tissue are embedded within 
the expanded fibrous compartment. (Courtesy of Dr. Deborah J. Gersell.)
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Vulvar leiomyomas tend to be <5 cm and well circumscribed, 
whereas most of the limited number of reported vulvar leio­
myosarcomas have been >5 cm with microscopically infiltra­
tive margins.

Most smooth muscle tumors of the vulva exhibit the usual 
pattern of intertwining fascicles of elongate cells with cigar­
shaped nuclei and eosinophilic, fibrillar cytoplasm (Fig. 1.55). 
Epithelioid and/or myxoid variants are fairly common in the 
two major series of these neoplasms, but this may simply reflect 
an inherent selection bias related to a reliance upon consulta­
tion material. The presence of myxoid, hyaline, or myxohya- 
line stroma often occurs in the setting of epithelioid smooth 
muscle tumors, and may be associated with plexiform or other 
unusual patterns (Fig. 1.56).

The criteria used to separate benign from malignant 
smooth muscle tumors of the vulva are different from those 
used for the uterine corpus, and are based upon lim ited out­
come data due to the rarity of these tumors. In the most recent 
large study of vulvar smooth muscle tumors, it is recommended 
that tumors with three or more of the following characteristics 
be classified as leiomyosarcoma: size >5 cm, infiltrative mar­
gins, >5 mitotic figures per 10 high power fields, and moderate 
to severe nuclear atypia.67 In this study, tumors that exhibited 
only one of these four features were still considered leiomyo­
mas, while tumors with two of these criteria were classified 
as atypical leiomyomas. However, other investigators take 
a more cautious approach, and consider vulvar smooth mus­
cle tumors with isolated findings of infiltrative margins, sig­
nificant nuclear atypia, or any mitotic activity to be atypical 
leiomyomas with recurring potential.46 Tumor cell necrosis, 
as defined in the section on uterine smooth muscle tumors in 
Chapter 4, is an uncommon finding in vulvar smooth muscle 
tumors, but its presence is strongly associated with leiomyo­
sarcoma.67

Differential Diagnosis
The differential diagnosis of vulvar smooth muscle tumors is 
broad and includes a variety of spindle cell and epithelioid 
tumors or tumor-like lesions. Most cases with the typical fas­
cicular growth pattern of spindle cells with cigar-shaped nuclei 
and eosinophilic cytoplasm are readily recognized as smooth 
muscle tumors, and are further classified into benign, atypi­
cal, or malignant categories utilizing the criteria listed above. 
In those cases with unusual nuclear and/or stromal features, 
support for smooth muscle differentiation can be obtained 
by documenting immunoreactivity for actin, desmin, and 
h-caldesmon. Desmin positivity and the absence of numer­
ous thick-walled vessels with hyalinized walls argue against the 
diagnosis of cellular angiofibroma, while SI 00 negativity helps 
to exclude the possibilities of neurofibroma, schwannoma, and 
malignant melanoma.

Granular Cell Tumor68̂70
Granular cell tumor is an uncommon neoplasm, approximately 
10% of which occur in the vulva. In this site, these tumors have 
a predilection for African Americans and typically present in 
adult women as an asymptomatic, solitary, 1 to 3 cm, circum­
scribed, firm nodule involving the labia majora. Occasional 
patients have more than one granular cell tumor of the vulva, 
typically in association with similar tumors in extravulvar sites.

The sectioned surface of granular cell tumors is solid and 
usually pale yellow. Histologically, vulvar granular cell tumors 
are located in the dermis and/or subcutis and although fairly 
well demarcated, they are often focally infiltrative along por­
tions of their interface with neighboring tissue (Fig. 1.57A). 
These tumors consist of nests and sheets of large cells with 
nuclei that are small and uniform and cytoplasm that is abun­
dant, eosinophilic, and granular (Fig. 1.57B). The background

FIG URE 1.55. Leiomyoma of usual type. N ote intertw ining fascicles 
of elongated cells w ith  cigar-shaped nuclei. M any of the nuclei in the 
bottom portion of the image have been cross-sectioned, resulting in 
their appearance as small, round to oval structures.

‘ * *• *■- <«. »/ ' '  • t  V* W >*, ’■ -  > i  x «' :•< L i .
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FIG U R E 1.56. Leiomyomas w ith myxohyaline stroma. A: As is often 
the case in smooth muscle tumors w ith this type of stroma, the neo­
plastic cells exhibit an epithelioid morphology and a plexiform growth 
pattern. B: In this example, small fascicles of spindle-shaped smooth 
muscle cells are separated by myxohyaline stroma.
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FIG U RE 1.57. Granular cell tumor. A: The tumor has expanded and 
largely replaced the dermal compartment, and focally infiltrates sub­
cutaneous adipose tissue (circled]. B: High-magnification v iew  of typi­
cal granular cells.

stroma is collagenous and varies from inconspicuous to 
prominent (Fig. 1.58). Roughly 20% of vulvar granular cell 
tumors are associated with pseudoepitheliomatous hyperpla­
sia of the overlying squamous epithelium, which can lead to 
a misinterpretation of invasive well-differentiated squamous 
cell carcinoma (Fig. 1.59). To avoid this diagnostic pitfall, well- 
differentiated squamous carcinoma of the vulva should not be 
diagnosed in superficial biopsies unless there is adequate stro­
mal tissue at the base of the lesion to exclude the possibility of 
a coexisting granular cell tumor.

Nearly all granular cell tumors pursue a benign clinical 
course. Malignant granular cell tumors do exist, but their his­
tologic features overlap with benign tumors and as a practical 
matter are generally not diagnosed as malignant until aggres­
sive clinical behavior has become apparent. Tumors with large 
size, high mitotic rates, foci of necrosis, and/or spindle cell 
morphology should be flagged as tumors with an increased 
likelihood of possible malignant behavior.

FIG UR E 1.58. Granular cell tumor. Scattered nests of tumor cells are 
present w ithin a densely sclerotic stroma.

FIG U RE 1.59. Granular cell tumor w ith pseudoepitheliom atous  
hyperplasia. A: The architecture of the hyperplastic squamous ep ithe­
lium, which includes formation of jagged nests, mimics that of an inva­
sive squamous cell carcinoma. In order to arrive a t the correct diagno­
sis, the underlying granular cell tumor must be recognized. B: Nests 
of pseudoepitheliomatous squamous epithelium  are seen in intim ate  
association w ith  a granular cell tumor.

Based upon the close relationship of some granular cell 
tumors to peripheral nerves, ultrastructural findings, and 
positive S I00 immunohistochemistry, granular cell tumors 
are favored to be of peripheral nerve sheath origin. Electron 
microscopic studies have shown that the numerous intracel­
lular granules seen at the light microscopic level correspond to 
lysosomes.

Nodular Fasciitis71
Although quite rare in the vulva, nodular fasciitis is presented 
in some detail due to the importance of its proper recogni­
tion in general surgical pathology. W hen it involves the vulva, 
this reactive proliferation of myofibroblasts usually occurs in 
the labial region of women of reproductive age, and has an 
average size of about 2.5 cm. Grossly, these lesions are solid 
nodules of variable color and consistency. Histologically, the 
nodular proliferation often extends into neighboring adipose 
tissue for short distances (Fig. 1.60). The lesional stromal cells 
consist of plump, m itotically active myofibroblasts with finely 
stippled chromatin and small nucleoli that are most often 
arranged in patterns that resemble myofibroblasts grown in 
tissue culture or found in granulation tissue (Fig. 1.61). These 
myofibroblasts typically form short, curved bundles w ithin a 
loose, feathery background that contains extravasated eryth­
rocytes and scattered lymphocytes. More cellular regions with 
a fascicular, storiform, or sheetlike architecture m ay also be 
present. Nodular fasciitis may also contain deposits o f hya- 
linized collagen and small aggregates of multinucleated giant 
cells associated with foci of microhemorrhage (Fig. 1.62). 
Variable-sized cystic spaces also occur in some cases (Fig. 
1.63). This pseudoneoplastic lesion is adequately treated by 
local excision.
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FIG UR E 1.62. Nodular fasciitis. A: This example contains prominent 
hyalinized keloidal collagen. B: In this case, scattered osteoclast-like 
multinucleated giant cells are present in an area of microhemorrhage.

FIG U R E 1.60. Nodular fasciitis. A t scanning magnification, these 
lesions are seen to have a predominantly nodular configuration, but 
often extend into the adjacent adipose tissue for short distances.

Differential Diagnosis
The differential diagnosis of nodular fasciitis is broad, and 
is more fully covered in textbooks of soft tissue pathology. 
In the vulva, half of the battle in arriving at the correct diag­
nosis is in recognizing that nodular fasciitis can occur in this 
site and including it in the list of possible diagnoses. Although 
the mitotic activity of nodular fasciitis can be eye-catching, the 
absence of atypical mitotic figures and the lack of significant 
nuclear atypia are clues that this lesion is not sarcomatous.

W ith specific reference to vulvar soft tissue tumors and 
tumor-like lesions that are in the differential diagnosis, the 
postoperative spindle cell nodule and aggressive angiomyxoma 
are the lesions most likely to be confused with nodular fasci­
itis. As discussed in Chapter 2, postoperative spindle cell nod­
ules are associated with a previous recent operative procedure 
at the site of the lesion. Although they share many histologic

FIGURE 1.61. Nodular fasciitis. A: Loosely arranged, plump myofi­
broblasts are present in a feathery background that contains scattered 
extravasated erythrocytes. B: This image highlights the presence of 
tw o normal mitotic figures, which are typically scattered throughout the 
lesion and concentrated in the loosely textured, less cellular regions.

features with nodular fasciitis, they have a distinctive clini­
cal history, tend to be more uniformly cellular and less varied 
in their architectural patterns, and typically lack the second­
ary findings that cases of nodular fasciitis may exhibit, such 
as microcysts, multinucleated giant cells, and hyalinized col­
lagen. Misinterpreting postoperative spindle cell nodule as 
nodular fasciitis, or vice versa, is of no clinical significance. In 
comparison with nodular fasciitis, aggressive angiomyxoma is 
usually a larger mass, has a much more distinctive and promi­
nent vascular pattern with widely patent vessel lumens, is 
less cellular, and its stromal cells are mitotically inactive with 
inconspicuous nucleoli.

Epithelioid Sarcoma7273
Epithelioid sarcoma is an extremely rare malignant neoplasm, 
but is worthy of discussion because of the predilection of its 
proximal variant to involve the vulva of women of reproduc­
tive age. Most vulvar tumors previously reported as malignant

FIG U RE 1.63. Nodular fasciitis. As these tw o images demonstrate, 
cysts of various sizes may be present.
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rhabdoid tumor, such as cases 2 through 4 in the series by 
Perrone et al.,74 would currently be classified as proximal-type 
epithelioid sarcoma, which was not described until 1997. 
Although the distinction between these two tumors is some­
what arbitrary and not presently of any clinical significance, 
recent evidence suggests that these tumors may have at least 
some immunohistochemical differences and may be separa­
ble.75,76 Regardless of whether a tumor is diagnosed as proximal 
epithelioid sarcoma or malignant rhabdoid tumor, the most 
important observations are that these tumors pursue a more 
aggressive clinical course than the classic/conventional/distal 
type of epithelioid sarcoma that occurs most commonly in the 
soft tissue of the extremities, and that criteria exist to separate 
proximal-type from classic epithelioid sarcoma.

Both types of epithelioid sarcoma have the gross appear­
ance of a nodular or multinodular, dermal and/or subcutane­
ous mass with a median size of 4 cm and a cut surface that is 
white, pale yellow, or tan with mottled areas of hemorrhage and 
necrosis (Fig. 1.64). The nodular growth pattern is often appar­
ent in histologic sections at low magnification (Fig. 1.65). In 
contrast to classic epithelioid sarcoma, proximal-type epitheli­
oid sarcoma seldom mimics a granulomatous process, exhib­
its a greater degree of nuclear enlargement and atypia of its 
epithelioid cells, and often contains numerous rhabdoid cells 
(Figs. 1.66 and 1.67). Rhabdoid cells are so named because of 
their resemblance to the rhabdomyoblasts of rhabdomyosar­
coma. The rhabdoid cell is characterized by a large, globular, 
eosinophilic cytoplasmic inclusion that corresponds ultrastruc- 
turally to a paranuclear whorl of aggregated intermediate fila­
ments. When these inclusions compress and displace nuclei, 
the tumor cells so affected take on a signet-ring appearance.

Epithelioid sarcomas are of unknown histogenesis, and 
have an immunophenotype that characteristically includes 
coexpression of cytokeratin, epithelial membrane antigen, and 
vimentin. Their lack of immunoreactivity for S I00 and skel­
etal muscle markers help to exclude the differential diagnostic 
possibilities of malignant melanoma and rhabdomyosarcoma,

FIG U RE 1.65. Epithelioid sarcoma. At scanning magnification, the 
multinodular growth pattern and randomly distributed foci of tumor 
necrosis are evident in this proximal-type tumor.

respectively. The reader is referred to the seminal article on 
proximal-type epithelioid sarcoma for a more in-depth discus­
sion of the differential diagnosis of this unusual tumor.72

Miscellaneous Soft Tissue Tumors and 
Tumor-Like Lesions
The following is an incomplete listing of some other soft tis­
sue tumors and tumor-like lesions that involve the vulva on 
rare occasions: postoperative spindle cell nodule (see Chapter 2 ),77 
fibromatosis,78 dermal fibrous histiocytoma (dermatofi­
broma),79 lipoma,80 hemangioma,79 lymphangioma,81 glomus 
tumor,82 paraganglioma,83 neurofibroma,84 schwannoma,85 
solitary fibrous tumor,86 dermatofibrosarcoma protuberans,87 
malignant fibrous histiocytoma,88 angiosarcoma,89 Kaposi’s 
sarcoma,90 hemangiopericytoma,91 liposarcoma,92 synovial

FIG U RE 1.64. Epithelioid sarcoma. The cut surface of this subcuta­
neous nodule has a variegated appearance and contains foci of hem­
orrhage and necrosis.

FIG U R E 1.66. Epithelioid sarcoma. A: Classic type simulating a nec­
rotizing granulomatous process. The tumor cells are epithelioid and 
are fairly uniform. B: Proximal type w ith  marked nuclear atypia. Note: 
Both images w ere taken at the same magnification.
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FIG U R E 1.68. A: VIN 1 w ith  koilocytosis. The low er third of the 
epithelium exhibits nuclear atypia and disordered maturation, while  
koilocytes predominate in the upper portion. B: VIN 2. The cells within  
the lower two-thirds of the epithelium are dysplastic, jumbled, and 
closely packed. The basal cells in usual VIN may exhibit a palisaded 
arrangem ent, as in this example.

FIGURE 1.67. Epithelioid sarcoma w ith rhabdoid features. Arrows 
mark tw o of the rhabdoid tumor cells that have a signet-ring appearance.

sarcoma,93 alveolar soft part sarcoma,94 rhabdomyosarcoma,95 
malignant schwannoma,96 and Ewing’s sarcoma/peripheral 
primitive neuroectodermal tumor.97,98 In general, these tumors 
have histologic features that are identical to their nonvulvar 
counterparts. The rarity of the sarcomas listed above is under­
scored by the fact that vulvar sarcomas collectively account for 
only about 2% of all vulvar malignancies.89

VULVAR INTRAEPITHELIAL NEOPLASIA
Lesions classified as VIN are thought to represent potential pre­
cursors of invasive squamous cell carcinoma. VIN is much less 
common than cervical intraepithelial neoplasia (C1N), but is 
more frequently encountered than vaginal intraepithelial neo­
plasia. There are two major types of VIN that will be discussed 
separately. Usual (classic, bowenoid) VIN is the dominant 
form, while the much less common type of VIN is referred to 
as differentiated (simplex) VIN.99

Usual V IN
Classification of usual VIN is currently in a state of flux. Tradi­
tionally, usual VIN has been divided into VIN 1, VIN 2, and 
VIN 3 (Figs. 1.68 and 1.69), analogous to the three grades 
of CIN as discussed in Chapter 3. However, as of 2004, the 
International Society for the Study of Vulvovaginal Disease 
(ISSVD) has recommended that lesions previously interpreted 
as VIN 1, which are quite uncommon in comparison to VIN 
3, be regarded as flat condylomas rather than possible cancer 
precursors and that use of the term VIN 1 be discontinued.100 
In this classification system, usual VIN is equated with tradi­
tional forms of VIN 2 or VIN 3. The ISSVD’s classification 
system has been met with resistance by some influential gyne­
cologic pathologists. Some of these pathologists coauthored 
a 2006 study in which 42% of VIN 1 lesions were found to 
contain high-risk HPV, which has been taken as evidence 
that at least some cases of VIN 1 are at risk for the eventual

development of VIN 2 -3  and has led to the position that this 
risk is best conveyed by retaining the VIN 1 terminology.101 
Yet another classification system utilizes the Bethesda-like ter­
minology of low-grade (condyloma/VIN 1) and high-grade 
(VIN 2/VIN 3) vulvar intraepithelial lesions.102 This system 
has been criticized for including exophytic condylomas within 
the low-grade category when they have different HPV profiles 
from VTN 1 and are considered infectious lesions rather than 
potential cancer precursors, and for lumping VIN 2 with VIN 
3 when some view VIN 2 as a biologically heterogeneous group 
of lesions with uncertain precancerous potential.103 Given these 
controversies, I agree with the recommendation of Skapa et al. 
and McCluggage to continue using the traditional VIN 1 
through VIN 3 classification system until a data-driven con­
sensus emerges.45,103

FIGURE 1.69. VIN 3. Compare the full-thickness atypia of the VIN 3 at 
right w ith the nondysplastic, hyperkeratotic squamous epithelium at left.
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Usual VIN is most often found in young adult women and 
is associated with HPV infection; high-risk type HPV 16 pre­
dominates in the high-grade lesions (VIN 2 -3 ).101 Usual VIN 
has a variable clinical presentation, with lesions that may be (a) 
plaque-like, verruciform, polypoid, or papular; (b) white, pink, 
red, or brown; and (c) asymptomatic or pruritic." These lesions 
are commonly multifocal and may occur within a condyloma. 
Patients with usual VIN are at high risk for HPV-related disease 
in the neighboring cervix, vagina, and perianal region."

Basaloid and warty subtypes of usual VIN have been 
described.104 The basaloid variant of VIN 3 resembles CIN
3 and is composed of atypical, closely packed, disorganized 
basaloid cells with scant cytoplasm occupying between the 
lower two-thirds and the full thickness of the epithelium 
(Fig. 1.70A). The surface is flat and variably hyperkeratotic or 
parakeratotic. In contrast, warty VIN 3 has a spiked or undu­
lating surface with a conspicuous granular layer, exhibits prom­
inent hyperkeratosis and/or parakeratosis, and is composed of 
larger cells with a greater degree of nuclear pleomorphism, 
more abundant eosinophilic cytoplasm, and more distinct cell 
membranes (Fig. 1.70B). Dyskeratotic cells, apoptotic bodies, 
and superficially located koilocytes are common in the warty 
variant. Scattered mitotic figures, including abnormal forms, 
are typically found throughout all levels of the epithelium in 
both basaloid and warty VIN 3. These subtypes are of use only 
to the extent that they assist in the recognition and descrip­
tion of VIN; their distinction is not clinically relevant and 
there is no need to specify the subtype in the pathology report 
(especially since these subtypes may coexist with one another 
or be difficult to separate due to the presence of overlapping 
features)." Other rare variants of usual VIN are pagetoid VIN 
and VIN with mucinous differentiation, which are discussed 
in the section on the differential diagnosis of Paget’s disease. 
Pigmented VIN lesions that are a shade of brown typically have 
increased melanin in the basal layer and/or evidence of pig­
ment incontinence within the upper dermis (Fig. 1.71).

In the vast majority of cases, usual VIN can be diagnosed 
by morphology alone. In selected instances, use of MIB-1 and

FIG U R E 1.71. Pigmented VIN 3. The pigm entation of this lesion, 
which w as dark brown clinically, is primarily due to pigm ent incon­
tinence, as evidenced by melanophages and free melanin pigment 
w ithin the dermis. Portions of the basal layer of the dysplastic ep ithe­
lium are also hyperpigmented.

FIG URE 1.70. Histologic subtypes of usual V IN . A: V IN  3, basaloid 
type. B: VIN 3, w arty type.

p 16 antibodies can facilitate the diagnosis, since both of these 
immunostains typically show diffuse, strong nuclear reactivity 
in VIN 3 that is lacking in normal and reactive processes.7,105 
MIB-1 can also be utilized to help distinguish VIN 1 from 
normal squamous epithelium with pseudokoilocytic changes, 
since the former will typically contain clusters of two or more 
positively stained nuclei in the upper two-thirds of the epithe­
lium, whereas the latter will show staining only at or below the 
parabasal region (avoid counting immunoreactive parabasal 
cells lining loops of upwardly projecting papillary dermis or 
immunoreactive intraepithelial lymphocytes as staining pat­
terns supportive of VIN ).106 MIB-1 and p 16 are discussed in 
more detail in the section on squamous intraepithelial lesions 
in Chapter 3, since these antibodies are more commonly used 
in the evaluation of difficult cervical biopsies. It is recom­
mended that the same conservative approach to the diagnosis 
of cervical LSIL as described in Chapter 3 be applied to VTN 1, 
which translates into classifying equivocal biopsies that might 
possibly represent a subtle form of VIN 1 as being within the 
range of normal without resorting to immunohistochemistry.

Usual VIN frequently extends into skin appendages.107 
Although this phenomenon is fairly easy to recognize in 
optimally oriented sections (Fig. 1.72), tangential sections 
of involved appendages can create the appearance of isolated 
nests of tumor cells within the stroma that may be misinter­
preted as invasion (Fig. 1.73). The well-circumscribed nature 
of the nests of dysplastic cells, the lack of a desmoplastic host 
response, and the identification of residual elements of the 
skin appendage within or contiguous with the proliferation 
facilitate its recognition as extension of VIN into skin adnexal 
structures rather than stromal invasion. Associated chronic 
inflammation is common, and should not be taken as evidence 
supportive of invasion. Since legitimate stromal invasion is 
known to occur in roughly 10% to 20% of specimens excised
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FIG UR E 1.72. V IN  3 w ith  skin appendage involvement. A: In this 
optimally oriented section, the basaloid dysplastic proliferation is 
clearly contiguous w ith  the base of a hair follicle a t lower left and 
remains confined w ithin a narrow column related to the pilosebaceous 
unit. B: The nests of dysplastic cells in skin appendage involvement 
typically have smooth, rounded contours.

FIG U R E 1.74. VIN 3 w ith  papular architecture (formerly bowenoid 
papulosis). A: A t low magnification, it is easy to understand why 
this polypoid papule would be submitted w ith  a clinical diagnosis of 
condyloma or nevus. B: A t high magnification, the epithelium shows 
features of V IN 3, including brisk mitotic activity. The arrow  marks an 
atypical mitotic figure.

for VIN, such specimens should be extensively sectioned and 
thoroughly examined.99,108

Usual VIN 3 may present in young adult women as one 
or more papules that clinically resemble condyloma or nevi 
(Fig. 1.74). In this situation, the term “bowenoid papulosis” 
has been applied, and it has been suggested that these lesions 
seldom progress to invasive squamous cell carcinoma and have 
the potential to spontaneously regress.109 Currently, most inves­
tigators do not think that lesions of this type have sufficiently

FIG URE 1.73. VIN 3 w ith skin appendage involvement. A: In this 
example, recognition of involvement of the hair follicle at low er right 
is facilitated by residual follicle elements. The circled nests are at 
higher risk of being m isinterpreted as invasive carcinoma, but actually  
represent the edge of an involved hair follicle that has been tangen- 
tially sectioned. B: In this high-magnification view  of the involved hair 
follicle in the lower right of the left-sided image, an arrow  marks a 
residual component of the hair follicle.

distinctive clinical or pathologic features to warrant their sepa­
ration from the usual type of VTN 3.99

Differentiated (Simplex) VIN
In contrast to usual VIN, differentiated VIN is not associated 
with HPV, occurs in an older age group (mean age of 67 years), 
and is commonly associated with lichen sclerosus or acanthotic 
squamous epithelium.45'110111 Differentiated VIN accounts for 
only about 2% to 10% of VIN, is considered to be high grade 
by definition (analogous to usual VIN 3), and is thought to be 
the precursor of most keratinizing squamous cell carcinomas of 
the vulva.102'111'112

Grossly, differentiated VIN appears as a gray-white 
roughened patch, plaque, or nodule that may blend in with 
a keratotic dermatosis in the background.J9,102 In contrast 
to usual VIN 3, recognition of differentiated VIN as a sig­
nificant precursor lesion can be a challenge because of its 
lack of full-thickness or near full-thickness atypia and the 
need to become specifically educated about its subtle his­
tologic features before it can be reliably diagnosed. Prac­
tice in identifying differentiated VIN can often be obtained 
by closely examining the epithelium adjacent to keratiniz­
ing squamous carcinomas of the vulva, where this lesion is 
commonly seen. The subtle gross and histologic features, 
coupled with its presumed rapid evolution to invasive car­
cinoma, conspire to make differentiated VIN an infrequent 
diagnosis in pure form.45’99

Differentiated VIN is recognized in histologic sections 
by a constellation of the following features: (a) parakeratosis 
overlying acanthotic squamous epithelium with rete ridges that 
are often elongated and/or branched; (b) hyperchromatic basal 
cells with a variable degree of nuclear atypia and some mitotic 
activity; (c) squamous cells in the parabasal to middle region
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FIG URE 1.75. D ifferentiated VIN. As in this example, the rete ridges 
are often elongated, narrowed, and/or branched, and the dermis is 
frequently chronically inflamed.

of the epidermis with dense eosinophilic cytoplasm, large 
vesicular nuclei with prominent nucleoli, and loss of cohesion 
resulting in prominent intercellular bridges; and (d) whorls of 
keratinocytes within the rete ridges, sometimes with keratin 
pearl formation (Figs. 1 .75-1.77).99'110 Strong, continuous 
nuclear immunoreactivity for p53 within the basal layer with 
some degree of suprabasilar extension is seen in most cases of 
differentiated VIN (Fig. 1.78).99,110’111

Differential Diagnosis
Differentiated VIN at the lower end of the spectrum is sub­
tle, subjective, and may be difficult to distinguish from the 
acanthotic squamous epithelium associated with reactive con­
ditions such as lichen simplex chronicus or chronic lichen 
sclerosus. In contrast to differentiated VIN, these reactive con­
ditions are generally associated with hyperkeratosis rather than

F IG U R E  1.77 . D iffe re n tia te d  V IN . A: A w horl o f abnorm al kera­
tinocytes w ith  early  squam ous pearl fo rm ation  is present w ith in  
an e longated and expanded rete  ridge. A  portion of a fu lly  d eve l­
oped keratin pearl is present a t top. B: A bnorm ally  d iffe re n tia ted  
keratinocytes w ith  dense eosinophilic cytoplasm , large vesicular 
nuclei, prom inent nucleoli, and loss of cohesion w ith  eye-popping  
in te rcellu la r bridges are found in the  parabasal region of another 
case. Hyperchrom atic basal cells are present in the  low er right 
portion of the im age.

parakeratosis, lack the population of enlarged keratinocytes 
with dense eosinophilic cytoplasm and prominent intercellular 
bridges, and do not have dysplastic cells within the basal layer.99 
For acanthotic lesions with questionable basal atypia and foci 
of parakeratosis in which a subtle form of differentiated VIN is 
a diagnostic consideration, a fungal stain should be performed 
to exclude a chronic fungal infection. Subacute spongiotic der­
matitis and psoriasis, which are briefly discussed in the differ­
ential diagnosis of lichen simplex chronicus, can also resemble 
differentiated VIN .102 Condyloma with podophyllin effect, as 
described earlier in this chapter, is an uncommon simulator of
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FIG U RE 1.76. D ifferentiated V IN . A: This lesion features significant 
atypia of hyperchromatic keratinocytes in the basal region, w here  
there is also loss of cohesion. B: Note the presence of a mitotic figure 
in this high-magnification image.

F IG U RE 1.78. p53 immunostain of differentiated V IN . Strong, con­
tinuous nuclear staining of the basal layer w ith  some suprabasilar 
extension is present in most examples of this lesion.
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differentiated VIN whose recognition is obviously facilitated 
by the appropriate clinical history."

Demonstration of the p53 staining pattern illustrated in 
Figure 1.78 provides some support for the diagnosis of dif­
ferentiated VIN over reactive acanthotic lesions.99,110,111 How­
ever, overlapping p53 staining patterns have been noted in 
some cases of lichen sclerosus, and p53 immunoreactivity is 
not currently viewed as necessary or sufficient for a diagnosis 
of differentiated VIN.6102,112 To complicate matters further, a 
small subset of differentiated VIN is histologically indistin­
guishable from the basaloid type of classic VIN, but is consid­
ered to be of differentiated type by virtue of its (a) tendency to 
occur in postmenopausal women, (b) association with keratin­
izing squamous cell carcinoma, (c) HPV negativity, and (d) 
p 16-negative/p53-positive immunophenotype.113

SQUAMOUS CELL CARCINOMA AND ITS 
MAJOR VARIANTS
Conventional Squamous Cell Carcinoma
Conventional squamous cell carcinoma is the dominant malig­
nant neoplasm of the vulva, accounting for approximately 
90% of vulvar cancer.114 The typical presentation is a post­
menopausal woman (mean age of 65—70 years) with a vulvar 
mass that may be associated with pruritus, pain, bleeding, or 
a malodorous discharge. The staging system for vulvar car­
cinoma has recently been revised, and interested readers are 
referred to the primary articles on this topic.115,116

Grossly, squamous cell carcinoma of the vulva presents as a 
nodular, polypoid, or verrucous mass with a tan to red surface, 
with the latter color due to areas of ulceration and/or conges­
tion (Fig. 1.79A). These tumors have a cut surface that is white 
to pale tan that may be punctuated by yellow areas of tumor 
necrosis or deposits of keratin (Fig. 1.79B).

FIG U R E 1.79. Gross appearance of invasive squamous cell carci­
noma w ithin tw o d ifferent vulvectomy specimens. A: The arrow  marks 
a 2.5-cm nodular mass. B: The sectioned surface of this formalin-fixed, 
5-cm polypoid mass varies from w h ite  to tan.

HPV-Negative and HPV-Positive Squamous Cell 
Carcinomas
There are two basic types of invasive squamous cell carcinoma 
of the vulva. The dominant form is keratinizing squamous cell 
carcinoma, which represents 65% to 80% of cases, occurs in 
women on the older end of the age range, is not associated 
with HPV, and is often found within a background of differ­
entiated VIN, lichen sclerosus, and/or lichen simplex chroni­
cus.4,104,117 The defining feature of keratinizing squamous cell 
carcinoma is the presence of keratin pearls (Fig. 1.80). Less 
commonly, HPV-associated squamous cell carcinoma arises 
from usual VIN in younger patients who are typically in the 
fifth and sixth decades of life. This group of squamous carcino­
mas has been subdivided into basaloid and warty types that are 
often associated with their corresponding type of usual VIN.10'* 
Basaloid squamous cell carcinoma infiltrates as nests and broad 
interconnecting bands of basaloid cells with scant cytoplasm 
that bear a strong resemblance to the cells of usual VIN 3 or 
cervical squamous cell carcinoma in situ (Fig. 1.81). Focal areas 
of squamous maturation and keratinization are allowed in this 
subtype of carcinoma. Warty squamous cell carcinoma often 
has a verrucous surface and is distinguished from the much 
more prevalent keratinizing squamous cell carcinoma by the 
presence of koilocyte-like tumor cells (Figs. 1.82 and 1.83).104 
Conventional squamous carcinoma of any type can exhibit 
pushing, infiltrative (“spray”), or mixed patterns of invasion, 
and there is some evidence that the “spray” pattern is associated 
with a worse prognosis (Figs. 1.82 and 1.84).118

There can be considerable overlap between the c lin i­
cal and morphologic features of keratinizing, basaloid, and 
w arty carcinoma.45,117 p 16 immunostaining can be utilized 
as a surrogate marker for high-risk HPV infection in this 
situation to help overcome the lim itations of histology in

FIG UR E 1.80. A ,B : Invasive squamous cell carcinoma, keratinizing 
type. Both images feature keratin pearls, which are the histologic hall­
mark of keratinizing tumors. These pearls consist of concentric whorls 
of keratin that may be associated w ith pyknotic tumor cell nuclei. 
Individually keratinized cells are also evident, w ith representative 
examples marked w ith arrows.
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FIG URE 1.81. Invasive squamous cell carcinoma, basaloid type. 
A: Large nests of basaloid cells resembling VIN 3/C  IN 3 infiltrate the 
stroma. B: Note the brisk mitotic activity in this example.

order to more accurately classify tumors with respect to 
their association with HPV.117 However, given the current 
absence of any definite clinical significance of the HPV 
status o f the tumor and its histologic subtype, patholo­
gists should not agonize over these distinctions outside of 
a research setting.

Histologic Grade
Pathologists feel compelled to grade carcinoma, clinicians 
expect it, and in most organ systems, it has some prognostic 
significance. Unfortunately, there is no consensus on how to 
grade vulvar squamous carcinomas, and the significance of 
grade varies from study to study. In Kurman’s grading system, 
keratinizing tumors with low nuclear grade that form large

FIG URE 1.82. Invasive squamous cell carcinoma, w arty type. The 
surface is partially verrucous. The advancing margin of the tumor is of 
the "pushing" type, is associated w ith  an edematous stromal reaction, 
is indistinguishable from ordinary keratinizing squamous carcinoma, 
and is shown at higher magnification in the inset. Koilocyte-like tumor 
cells are scattered w ithin the more pale-staining zones of the tumor, 
as illustrated in the next figure.

FIG U RE 1.83. Invasive squamous cell carcinoma, w arty type. Tumor 
cells that resemble koilocytes are the distinguishing feature of w arty  
carcinoma, and are scattered throughout the pale-staining regions of 
the tumor.

rounded nests with numerous associated squamous pearls are 
considered well differentiated, whereas tumors with marked 
nuclear atypia consisting of small nests and cords with little 
keratinization are classified as poorly differentiated; moderately 
differentiated tumors are those with intermediate features.104 
The vast majority of keratinizing tumors are found to be well 
to moderately differentiated.104 Since basaloid and warty car­
cinomas are sufficiently homogenous within their given sub- 
types that grading is impractical, Kurman does not grade these 
tumors.104 The Gynecologic Oncology Group (GOG) takes a 
different approach, grading all subtypes of conventional squa­
mous cell carcinoma of the vulva according to the percentage of 
the tumor that is composed of undifferentiated cells, which are 
defined as small cells with scant cytoplasm infiltrating in cords 
or small clusters (grade 1: no such cells; grade 2: 1 %—33% 
undifferentiated cells; grade 3: 34%—50% undifferentiated

FIG U RE 1.84. Squamous cell carcinoma w ith  an infiltrative or 
"spray" pattern of growth. Tumor cells occurring singly and in irregular 
strands raggedly infiltrate the stroma.
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cells; grade 4: more than 50% undifferentiated cells).119 To 
add to the confusion, a major textbook of gynecologic pathol­
ogy describes the GOG grading system, but cites significantly 
different percent ranges of undifferentiated cells for grades
2 through 4 .120

Recognizing and Measuring Early Stromal Invasion
In some cases, it can be quite difficult, if  not impossible, to dis­
tinguish architectural complexity within VIN due to tangen­
tial sectioning and/or involvement of skin adnexal structures 
from early stromal invasion. Features that facilitate recogni­
tion of actual stromal infiltration are (a) squamous maturation 
of the nests of infiltrating epithelium, which takes the form of 
an abrupt transition to cells with more abundant eosinophilic 
cytoplasm, sometimes with visible intercellular bridges and/or 
production of keratin; (b) an associated stromal reaction, with 
desmoplasia being more specific for invasion than edema and 
chronic inflammation; (c) tongues of infiltrating carcinoma with 
scalloped and/or jagged contours; and (d) atypical epithelium 
with highly complex, anastomosing growth patterns (Figs. 1.85 
and 1.86). Note that the first criterion related to squamous 
maturation is applicable only to invasion originating from usual 
VIN, since maturation is a feature of differentiated VIN.

Once stromal invasion has been recognized, the depth of 
invasion is measured to the nearest tenth of a millimeter from 
the epithelial-stromal junction of the most superficial dermal 
papillae that is adjacent to the tumor to the deepest point of 
invasion.121 In large tumors, it may be technically difficult 
or impossible to include adjacent noninvasive tissue and the 
deepest focus of invasion in the same section. However, this is

FIG U RE 1.85. Nest of invasive squamous cell carcinoma arising 
within VIN 3. Squamous maturation w ithin usual V IN , as seen in the 
circled area as a whorl of keratinized cells, often serves as a clue to 
impending or nearby invasion. The cells w ithin the invasive nest also 
show maturation, w ith  more abundant, eosinophilic cytoplasm than 
the focus of V IN , which exhibits palisading of basal layer nuclei near 
the top right. Note the jagged point of the invasive nest in an area 
w ith densely keratinized cytoplasm (arrow), and the edematous stro­
mal reaction surrounding the area of invasion.

FIG U RE 1.86. Invasive squamous cell carcinoma a t an early stage 
of development. Stromal invasion is indicated by (a) central architec­
tural complexity beyond w hat could be explained by tangential sec­
tioning and/or skin appendage involvement, (b) an advancing margin 
composed of jagged nests of tumor cells, and (c) dropoff of scattered  
small clusters of tumor cells w ith  squamous maturation associated 
w ith  an edematous stromal reaction (see inset). Residual VIN 3 is most 
apparent a t left.

not a critical issue, since the precision of the measurement of 
depth of invasion lessens in importance as the tumor advances 
deeply into the stroma. Some investigators prefer tumor thick­
ness, which is measured to the nearest tenth of a millimeter 
from the surface of a nonkeratinized tumor or the granular 
layer of a keratotic tumor to the deepest point of invasion, as a 
more practical measurement.119 Note that tumor thickness may 
underestimate the depth of invasion in ulcerated tumors and 
overestimate it in exophytic ones.122

Differential Diagnosis
As discussed in the section on usual VIN, tangential sectioning 
of skin adnexal structures involved by VIN can simulate inva­
sive squamous cell carcinoma. The section on basal cell car­
cinoma lists features that help to distinguish it from basaloid 
squamous cell carcinoma. The distinction of warty squamous 
cell carcinoma from verrucous carcinoma is discussed in the 
section on verrucous carcinoma.

Keratoacanthoma is a controversial entity of presumed 
pilosebaceous origin that is generally regarded as a benign, 
well-differentiated squamous epithelial neoplasm. It rarely 
occurs on the vulva, and is distinguished from squamous cell 
carcinoma by its rapid growth, tendency for spontaneous 
regression, central keratin-filled crater, less infiltrative margins, 
lack of marked nuclear atypia, lack of atypical mitotic figures, 
and absence of adjacent VIN (Fig. 1.87).30

Prognosis and Initial Treatment
The prognosis of vulvar squamous cell carcinoma is largely 
driven by the stage of the tumor. Five-year survival rates drop sig­
nificantly with increasing stage, and range from >90% for stage I
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total number of nodes examined, the greatest dimension of the 
largest involved node, and the presence or absence of extra- 
nodal extension, since these details provide additional prog­
nostic information.123'132-134 Not surprisingly, as the number of 
involved nodes and the size of the largest metastasis increases, 
the prognosis worsens; the presence of extranodal extension is 
also an adverse prognostic indicator. Recognition of the impor­
tance of these features has resulted in their incorporation into 
the subclassification of stage III tumors in the 2008 revised 
FIGO staging for carcinoma of the vulva.115,116

Verrucous Carcinoma

FIG U RE 1.87. Keratoacanthoma. A: The nodule w ithin this skin 
ellipse exhibits the typical gross appearance w ith  a central keratin- 
filled crater. B: A t low magnification, the presence of central kerati- 
nous material and the lack of jagged dermal infiltration can be appreci­
ated (skin surface is at right).

to roughly 30% for stage IV.123 Localized solitary tumors that are 
< 2 cm in greatest dimension and invasive to a depth of <1 mm 
are referred to as superficially invasive and classified as stage 
la .115,124 Patients with such tumors are at minimal (<1%) risk for 
inguinal lymph node metastasis, have an excellent prognosis, and 
can be treated by wide local excision.122,124,125 As tumors invade 
more deeply, the incidence of nodal spread quickly becomes 
significant (approximately 15% for tumors that are 3 mm thick 
and 30% for those that have a thickness of 5 m m).119,126 Accord­
ingly, surgical treatment of tumors >1 mm deep may involve 
more extensive removal of vulvar tissue and generally includes a 
superficial inguinal lymph node dissection; patients with locally 
advanced tumors may be treated with preoperative chemoradia- 
tion.114,127,128 Both pathologists and clinicians should be aware 
that negative superficial inguinal lymph nodes are highly predic­
tive of the lack of involvement of deep pelvic nodes, whereas 
positive superficial inguinal nodes are associated with deep pel­
vic lymph node involvement in roughly one-third of cases.129 
Sentinel lymph node biopsy is increasingly being utilized in the 
staging of patients with squamous carcinoma of the vulva and 
hopefully will identify a subset of patients with localized disease 
that can be spared a lymph node dissection.130,131

The Pathology Report
The most important pathologic features to include in the 
pathology report of squamous cell carcinoma of the vulva are 
the size of the tumor, its depth of invasion, tumor grade, the 
presence or absence of angiolymphatic invasion, the status of 
the resection margins, and the status of any lymph nodes or 
other tissue submitted for staging purposes (the distinction of 
true angiolymphatic invasion from artifactual changes is dis­
cussed in the sections on retraction artifact and iatrogenic dis­
placement of epithelium near the end of Chapter 3). Lymph 
node status should include the number of involved nodes, the

FIG U RE 1.88. Verrucous carcinoma. This low-m agnification image 
demonstrates a hyperkeratotic, papillomatous lesion w ith  invasion 
into the dermis by extensions of squamous epithelium  w ith  a broad, 
pushjng border.

Verrucous carcinoma is a rare variant of well-differentiated 
squamous carcinoma that is locally destructive but does not 
possess metastatic potential.135,136 Most investigators consider 
the giant condyloma of Buschke—Lowenstein to be an out­
moded synonym for anogenital verrucous carcinoma. Most 
women with verrucous carcinoma of the vulva are postmeno­
pausal and present with a large, exophytic, cauliflower-like 
mass. Superficial biopsies of these lesions are impossible to 
diagnose correctly and are likely to be misinterpreted as squa­
mous papilloma or suggestive of condyloma. Accurate inter­
pretation is facilitated by the clinician conveying the size of the 
lesion and submitting a representative sample that includes the 
epithelial-stromal interface.

The surface of verrucous carcinoma is hyperkeratotic, 
papillomatous, and acanthotic. These tumors characteristi­
cally exhibit no significant nuclear atypia, and are recognized 
by their downward penetration into the dermis in the form 
of tongues of squamous epithelium with pushing, rounded, 
bulbous contours (Figs. 1.88 and 1.89). Koilocytes are not 
present, and most recent studies have not found an association 
between HPV infection and verrucous carcinoma.137,138 These 
tumors should be sampled extensively to exclude the possibility
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FIG U RE 1.89. Verrucous carcinoma. Tongues of w ell-d ifferen tiated , 
mature squamous epithelium w ith  bulbous contours infiltrate the der­
mis, which is chronically inflamed.

of a component of conventional squamous cell carcinoma, 
since the presence of conventional elements is indicative of 
a risk for metastatic disease.

A peculiar alteration of squamous differentiation that 
occurs within acanthotic squamous epithelium has recently 
been identified in association with some verrucous carcino­
mas and has been flagged as a possible precursor or marker of 
increased risk for development of this neoplasm.138 This lesion, 
termed vulvar acanthosis with altered differentiation, features 
plaque-like layers of parakeratosis overlying thickened squa­
mous epithelium with an absent or inconspicuous granular 
layer and superficial keratinocytes with pale-staining cytoplasm 
(Fig. 1.90). Although not considered a type of VTN, patients 
with this lesion should be followed closely so that any suspi­
cious lesions that develop can be biopsied early in their clinical 
course.138

FIG URE 1.90. Vulvar acanthosis w ith altered differentiation. Note 
the plaque-like parakeratosis, loss of keratohyalin granules, and cyto­
plasmic pallor of the superficial keratinocytes.

Differential Diagnosis
The large size, solitary nature, tendency for occurrence in an 
older age group, lack of koilocytosis, and characteristic pushing 
pattern of downward ingrowth into the dermis of verrucous 
carcinoma facilitate its distinction from condyloma acumina­
tum. The features of warty squamous cell carcinoma that help 
to distinguish it from verrucous carcinoma are the presence of 
cells with HPV cytopathic effect within the central portion of 
some tumor cell nests, significant nuclear atypia and mitotic 
activity within the basal and parabasal regions of the nests, and 
a more infiltrative pattern at the base of the tumor.104

Sarcomatoid Squamous Cell Carcinoma
A few case reports of sarcomatoid squamous cell carcinoma 
of the vulva have been published.139 The uterine cervical form 
of this aggressive tumor is similar to the vulvar form, and is 
described and illustrated in Chapter 3 (see Fig. 3.177).

Acantholytic Squamous Cell Carcinoma
Acantholytic squamous cell carcinoma is a rare variant that 
forms spaces that can result in the simulation of adenocarci­
noma or angiosarcoma (Fig. 1.91).140’141 Recognition of this 
variant is facilitated by finding areas of transition with more 
conventional squamous cell carcinoma or by identifying indi­
vidually keratinized cells or intercellular bridges, which are 
indicative of squamous differentiation. If indicated, special 
stains can also be utilized (e.g., a mucin stain and an immuno- 
histochemical panel that includes cytokeratin and the vascular 
markers CD31 and CD34).

BASAL CELL CARCINOMA142
Cutaneous basal cell carcinoma is the single most common 
malignant neoplasm and is seen on a daily basis in most

FIG U RE 1.91. Acantholytic squamous cell carcinoma w ith a pseu- 
doglandular pattern simulating adenocarcinoma. A few  nests of con­
ventional squamous carcinoma are at left. A small amount of surface 
epithelium is at right.
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surgical pathology laboratories. However, this tumor repre­
sents only 3% to 5% of vulvar cancers, presumably due to 
the protection of this site from exposure to the sun. Vulvar 
basal cell carcinoma typically presents as a partially ulcerated 
nodule or plaque measuring up to a few centimeters on the 
labium majus of an elderly woman. Other than the absence of a 
background of actinic damage, the histologic features of vulvar 
basal cell carcinomas are identical to those that are commonly 
seen in sun-exposed skin (Fig. 1.92). Because of the low-grade 
behavior of basal cell carcinomas and their extremely low rate 
of lymph node metastases, wide local excision without lymph- 
adenectomy is considered the treatment of choice.

Differential Diagnosis
Tumors that can be confused with basal cell carcinoma include 
trichoepithelioma, which is a benign tumor of hair follicle ori­
gin, and basaloid squamous cell carcinoma. Both trichoepithe­
lioma and basal cell carcinoma are composed of basaloid cells 
whose nests exhibit peripheral palisading of nuclei, and both can 
contain horn cysts, exhibit areas in which the basaloid cells are 
interconnected by narrow strands in a lacelike pattern, and have 
lobules of tumor cells with invaginated contours. However, in 
contrast to basal cell carcinoma, trichoepithelioma rarely ulcer­
ates, lacks the retraction artifact at the interface between the 
basaloid tumor nests and the stroma, and has a distinctive fibro­
blastic stroma that envelopes the tumor lobules (Fig. 1.93).28 
Unlike basal cell carcinoma, the basaloid variant of squamous 
cell carcinoma is usually associated with high-grade VIN, lacks 
palisading of the peripheral layer of cells within the basaloid 
tumor nests, and is composed of cells that exhibit a greater 
degree of nuclear atypia.104 In addition, a tumor that exhibits 
a lobulated, circumscribed interface of its basaloid nests with 
the underlying stroma is more likely to be a basal cell carcinoma 
than a basaloid squamous cell carcinoma.104

FIG U RE 1.92. Basal cell carcinoma. A: Irregular nests of basaloid 
cells infiltrate the dermis. B: Superficial aspect of a vulvar basal cell 
carcinoma, highlighting the retraction artifact and peripheral palisad­
ing of nuclei along the ep ithelia l-s trom al interface that are character­
istic of these tumors (arrow).

BARTHOLIN'S GLAND CARCINOMA143-146
Carcinoma of Bartholin’s gland is rare and accounts for only 
a few percent of vulvar carcinomas. This tumor typically pres­
ents as a painless vulvar mass in a middle-aged adult woman, 
and is often clinically mistaken for a Bartholin’s cyst. Squamous 
cell carcinoma is the dominant histologic subtype, followed by 
adenocarcinoma, adenoid cystic carcinoma, and other miscella­
neous carcinomas. The most definitive cases exhibit a transition 
between the normal Bartholin’s gland and the malignant neo­
plasm. However, most investigators do not require the presence 
of such a transition, and also accept as Bartholin’s gland carci­
nomas those tumors that occur deep in a labium majus in the 
expected anatomic location, provided that there is no personal 
history of another primary tumor with similar histology.

PAGET'S DISEASE
Although Paget’s disease of the vulva is the most common form 
of extramammary Paget’s disease, it is rare and accounts for 
only about 1% of vulvar cancers. It typically presents as an 
erythematous, crusting, pruritic “rash” in an elderly woman 
(median age of 65 years).147 In the vast majority of cases, this 
malignancy originates as a primary intraepidermal adenocar­
cinoma, with most investigators favoring derivation from the 
poral portion of the sweat ducts or from intraepidermal stem 
cells.147 148 Only rare examples of vulvar Paget’s disease represent 
secondary epidermotropic spread by a neighboring carcinoma, 
which is usually of anorectal or urinary bladder origin.149 In 
contrast, nearly all cases of mammary Paget’s disease are related 
to epidermotropic spread or direct extension of an underlying 
intraductal carcinoma (with or without an associated invasive 
component) that extends from one or more involved lactifer­
ous ducts to the epidermis of the nipple.

Histologically, vulvar Paget’s disease is characterized by the 
presence of malignant cells scattered throughout the epidermis,

FIGURE 1.93. Trichoepithelioma. Note the horn cysts, invaginated 
contour of some of the tumor lobules, the partial lacelike architecture, 
the enveloping fibroblastic stroma, and the absence of retraction artifact.
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FIG U RE 1.95. A ,B: Paget's disease w ith  adnexal involvement (two  
different cases). Large atypical cells w ith  abundant pale cytoplasm, 
occurring both singly and in nests, are seen w ithin hair follicles.

FIG U RE 1.94. Paget's disease of the vulva. A: Tumor cells are con­
centrated in the basal region, but are present throughout all levels of 
the epithelium. B: In contrast to the native squamous epithelium, the 
tumor cells are strongly immunoreactive for cytokeratin 7.

disposed singly and in small clusters and often concentrated 
within the lower aspect of the epithelium (Fig. 1.94A). Paget 
cells can be highlighted with a CK7 immunostain, which 
does not stain the native squamous epithelium and serves as 
a highly sensitive, although not specific, marker for these cells 
(Fig. 1.94B).147,150,151 The neoplastic nuclei are generally vesicu­
lar and have prominent nucleoli, but it is the presence of abun­
dant pale cytoplasm that allows for recognition of these cells at 
low magnification in routinely stained sections. Occasional sig­
net-ring forms are often interspersed, and may rarely be domi­
nant; intraepithelial glands may also be seen.147,152 Extension 
of Paget cells into cutaneous adnexal structures is an expected 
finding that most often affects hair follicles (Fig. 1.95).147,152

In roughly one-third of cases, associated squamous hyper­
plasia occurs in acanthotic, papillomatous, or fibroepitheli- 
oma-like patterns.153 The latter pattern, which resembles the 
variant of basal cell carcinoma known as the fibroepithelioma

of Pinkus, is uncommon in vulvar as compared to perianal 
Paget’s disease, but is worthy of illustration because of the ease 
at which it can be misinterpreted (Fig. 1.96).153 Yet another 
pitfall is misinterpreting the papillomatous pattern of squa­
mous hyperplasia that may be associated with Paget’s disease as 
a condyloma, given its papillary architecture and the presence 
of scattered atypical cells with vacuolated cytoplasm that may 
be mistaken for koilocytes (Fig. 1.97).153

In addition to helping to confirm a diagnosis of vulvar 
Paget’s disease, CK7 immunostaining can also assist in the 
detection and/or confirmation of foci of microinvasion, which 
is present in approximately 25% of cases.147 Foci of microin- 
vasive adenocarcinoma that are found within vulvar Paget’s 
disease that measure < lm m  in depth do not appear to have 
an adverse impact on prognosis when the possibility of foci of 
deeper invasion has been meticulously excluded.147,154

Although the CK7 immunostain has utility and gener­
ates oohs and aaahs during case presentations, the diagnosis

FIG U R E 1.96. Paget's disease w ith fibroepitheli- 
oma-like hyperplasia. A: The squamous epithelium is 
hyperplastic, and forms lacelike anastomosing strands 
enveloping islands of pale-staining stroma a t its 
deeper aspect. B: Classic Paget's disease found adja­
cent to the fibroepitheliomatous focus. C: Unlike typi­
cal cells of Paget's disease, those w ithin fibroepithe- 
lioma-like areas often have pyknotic, shrunken nuclei.ak
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FIG URE 1.97. Pagets disease associated w ith papillomatous squa­
mous hyperplasia. The lesion resembles a condyloma at low magni­
fication. The inset shows the scattered vacuolated cells of Paget's 
disease rather than the koilocytes of HPV infection.

of vulvar Paget’s disease often requires no more than a PAS 
with diastase or mucicarmine stain to confirm the presence of 
neutral mucin within the cytoplasm of some of the tumor cells 
(Fig. 1.98).150 A positive mucin stain, which is almost always 
forthcoming in samples of adequate size, quickly and cost- 
effectively excludes most of the other entities in the differential 
diagnosis, as discussed below. In small samples, it is prudent 
to have several unstained sections cut in reserve for possible 
immunohistochemistry at the time the tissue is sectioned for 
the mucin stain, since one does not want to cut through the 
lesion and then realize that immunostains are warranted due to 
the absence of demonstrable intracytoplasmic mucin.

In addition to CK7, the immunoreactivity pattern of 
vulvar Paget’s disease has been studied with a multitude of 
other antibodies.147,148,150'154 For diagnostic purposes, expected

FIG U RE 1.98. Paget's disease. In this example, many of the adeno- 
carcinomatous cells infiltrating the squamous epithelium are signet- 
ring cells that contain PAS-positive, diastase-resistant intracytoplas­
mic mucin globules.

immunoreactivity with CK7 and carcinoembryonic antigen 
(CEA) and absence of staining with SI 00 are of greatest practi­
cal value when constructing a small antibody panel as part of 
the evaluation of a difficult pagetoid lesion. Although immuno­
reactivity of Paget cells with CAM 5.2 is expected, its staining 
pattern is mirrored by CK7 and its use is considered redun­
dant in this situation (note that the most recent data sheet from 
Becton Dickinson for CAM 5.2 indicates that this antibody 
“cocktail” is directed against cytokeratins 7 and 8 rather than 
the originally reported reactivity against cytokeratins 8, 18, and 
19). If the patient has a history of carcinoma of the anorectum 
or urinary bladder or there are other reasons to suspect second­
ary Paget’s disease, immunostains for CK20 and GCDFP-15 
should also be performed. Secondary Paget’s disease will often 
have a CK20-positive and GCDFP-15-negative immunophe- 
notype that is quite unusual for primary Paget’s disease, and its 
staining pattern will match that of the internal regional cancer 
from which it has spread.147,149

Differential Diagnosis
The differential diagnosis of Paget’s disease includes superfi­
cial spreading malignant melanoma, pagetoid squamous cell 
carcinoma in situ, VIN 3 with mucinous differentiation, and 
signet-ring artifact. For a more complete listing and discussion 
of processes with intraepithelial pagetoid cells, the reader is 
referred to the article by Kohler et a l.155

• The presence of abundant intracytoplasmic melanin pig­
ment that is readily apparent within intraepithelial malig­
nant cells in routinely stained sections favors melanoma. 
However, such pigment can also occasionally be acquired by 
Paget cells, although it is generally present in lesser amounts 
within fewer cells, and often requires a Fontana-Masson stain 
for its identification.156 Much more definitive in the distinc­
tion between melanoma and Paget’s disease are mucin stains 
(negative in melanoma and usually positive in Paget’s disease) 
and differences in immunohistochemical staining patterns. 
In contrast to Paget’s disease, the tumor cells of melanoma 
are CK7 and CEA negative and typically express one or more 
of the melanoma markers SI 00, HMB-45, and Melan-A.

• Pagetoid squamous cell carcinoma in situ of the vulva is rare 
and features intraepithelial dysplastic keratinocytes with pale 
cytoplasm scattered singly and in nests throughout all lev­
els of the squamous epithelium (Fig. 1.99).157,158 The histo­
logic appearance created by this pagetoid pattern of spread 
is quite similar to Paget’s disease, and both processes may 
confusingly contain cells with intracytoplasmic melanin pig­
ment.155 Helpful clues to the squamous nature of the lesional 
cells include identification of single-cell keratinization, inter­
cellular bridges, and cytoplasmic keratohyalin granules.155 In 
addition, unlike typical extramammary Paget’s disease, pag­
etoid squamous cell carcinoma in situ typically also has foci 
of conventional VIN 3, its constituent cells do not contain 
intracytoplasmic mucin, and it has a CEA-negative, pl6-pos- 
itive rather than CEA-positive, p i 6-negative immunophe- 
notype.158 Other immunostains also have some utility in this
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• Signet-ring artifact, which is discussed in more detail in the 
section on artifacts in Chapter 3, can also mimic Paget’s 
disease, but is distinguished by the presence of intercellular 
bridges between the vacuolated keratinocytes, the absence of 
formation of cell clusters, and the lack of intracytoplasmic 
mucin (Fig. 1.100).

Behavior
Paget’s disease frequently recurs whether or not the resection 
margins are judged to be involved.152,154 This unfortunate cir­
cumstance is due to a combination of the fact that the bound­
aries of Paget’s disease are often difficult to delineate clinically, 
lesions may be multifocal, and it can be difficult to detect focal 
margin involvement histologically.
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FIG U R E 1.99. Pagetoid squamous cell carcinoma in situ. The resem­
blance to Paget's disease is striking.

MALIGNANT MELANOMA

setting: immunoreactivity with GFCDP-15 supports Paget’s 
disease, while p63 immunoreactivity, with the pagetoid cells 
blending into the background of surrounding p63-positive 
keratinocytes, supports pagetoid squamous cell carcinoma in 
situ .158 It is noteworthy that CK7 immunostaining does not 
help to resolve this differential diagnosis, since the neoplastic 
cells of both disorders are CK7 positive.157,158

• VIN 3 with mucinous differentiation is a recently described, 
rare phenomenon in which cells with abundant intracyto­
plasmic mucin and bland, eccentrically placed nuclei are 
scattered within an intraepithelial lesion that otherwise has 
the appearance of VIN 3 .159 These mucinous cells share 
with those of Paget’s disease immunoreactivity for CK7, 
CAM5-2, and CEA, but can be distinguished by their bland 
morphology and their presence within a background of 
p l6-positive dysplastic keratinocytes.159 Although the his­
togenesis of the mucinous cells is unknown, a metaplastic 
origin is favored.159

Clinical Features160-163
Approximately 5% to 10% of vulvar cancers are malignant mela­
nomas, which occur predominantly in Caucasian women with a 
mean age of about 60 years. The typical presentation of these neo­
plasms is as a vulvar mass that may be associated with bleeding or 
pruritus. Most vulvar melanomas occur in the glabrous (smooth 
and bare) skin or along the border between glabrous and hair-bear- 
ing skin. Most are pigmented tumors that contain varying, mottled 
shades of brown, black, and other colors. However, approximately 
30% of vulvar melanomas are macroscopically amelanotic (non- 
pigmented), and may clinically simulate a pyogenic granuloma 
(lobulated capillary hemangioma) or squamous cell carcinoma.

Histologic Types160164
In sharp contrast to nonvulvar cutaneous melanomas, the most 
common type of vulvar melanoma in the largest series of these 
tumors resembles acral lentiginous melanoma, and is often

FIG U RE 1.100. Signet-ring artifact in hyperkeratotic 
squam ousepithelium ofthevulva. A: Several vacuolated 
keratinocytes are present in the lower half of the epi­
thelium. Note the absence of formation of cell clusters. 
B: Intercellular bridges, which are a marker of squa­
mous differentiation, are present between many of the 
vacuolated keratinocytes. C: The vacuoles w ithin the 
keratinocytes do not contain mucin, as evidenced by 
this negative mucicarmine stain.
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referred to as malignant melanoma of mucosal lentiginous 
type to avoid the nonsensical use of the term “acral” in this 
situation.160 Nodular and superficial spreading melanomas also 
occur in the vulvar region. Lentigo maligna melanoma is not 
seen in the vulva, since it is associated with sun exposure and is 
found within a background of actinically damaged skin.

Invasive mucosal lentiginous melanoma is characterized 
by (a) an in situ component composed of atypical melanocytes 
occurring singly and in small clusters in a concentrated linear 
arrangement along the basal region of elongated rete ridges with 
limited infiltration of the upper epidermis and (b) an invasive 
component within the dermis that usually exhibits a spindle 
cell morphology that may be associated with a desmoplastic 
response (Fig. 1.101). Nodular melanoma typically presents 
as a rapidly growing, nodular, polypoid, or plaque-like mass 
protruding above the skin surface, and may be either covered 
by squamous epithelium or ulcerated (Fig. 1.102). This variant 
may exhibit atypical junctional activity and/or transepidermal 
migration of tumor cells in the epidermis overlying the tumor, 
but by definition does not exhibit intraepidermal extension of 
malignant cells beyond the narrow distance encompassed by 
three rete ridges adjacent to the edge of the invasive compo­
nent. Superficial spreading melanoma is distinguished by the 
prominence and peripheral extension of its in situ compo­
nent, which characteristically shows transepidermal migration 
of large atypical melanocytes, both singly and in small nests, 
throughout all levels of the epithelium in what has been termed 
a pagetoid or buckshot distribution (Fig. 1.103). In all types of 
melanoma, dermal invasion is characterized by atypical mela­
nocytes infiltrating as nests, cords, and individual cells, often in 
association with a lymphocytic response.

Cell Types
The invasive component of malignant melanoma may be epi­
thelioid, spindle shaped, or a mixture of these two cell types,

FIG U RE 1.102. M alignant melanoma, nodular type. A: Scanning 
view  demonstrating solid aggregates of tumor cells forming an e le ­
vated nodule. B: The tumor cells are epithelioid, am elanotic, m itoti- 
cally active, and exhibit prominent nucleoli. The differentia l diagnosis 
of this nonvulvar melanoma includes immunoblastic lymphoma and 
lymphoepitheliom a-like carcinoma.

and exhibits a range of atypia that varies from subtle (with 
nevoid epithelioid cells or fibroblast-like spindle cells) to mark­
edly anaplastic (Fig. 1.104). Epithelioid cells dominate most 
superficial spreading and nodular melanomas, whereas spindle- 
shaped cells predominate in the invasive component of acral/ 
mucosal lentiginous melanomas.

Tumor Depth According to Skin Microanatomy 
versus Direct Measurement
In the approach developed by Clark, the depth of tumor inva­
sion is divided into levels according to whether the melanoma 
is in situ (Level I), shows limited or extensive involvement of

.  .  I  •
*  I \  * - »  v .

k f . :□
FIG U R E 1.103. M alignant melanoma, superficial spreading type. 
Typical patterns of intraepithelial spread, w ith  atypical melanocytes 
found individually and in nests throughout all levels of the squamous 
epithelium. A: Small nests of tumor cells predominate. B: Individual 
m alignant melanocytes are present above a large nest of dyscohesive 
tumor cells.

FIG URE 1.101. M alignant melanoma, mucosal lentiginous type. 
Atypical melanocytes are aligned along the basal portion of the elon­
gated rete ridges, w ith a focus of dermal invasion by spindle-shaped  
melanocytes at low er left. The inset highlights the nuclear features of 
the invasive spindle cell component.
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FIG U R E 1.104. M alignant melanoma. A: Epithelioid tumor cells 
w ith  marked nuclear pleomorphism. The presence of melanin pigment 
and intranuclear cytoplasmic inclusions w ith in  some of the tumor cells 
make this neoplasm easy to recognize as a melanoma. B: The growth 
of nonpigmented spindle cells in fascicles makes this melanoma dif­
ficult to distinguish from leiomyosarcoma in routinely stained sections.

the papillary dermis (Level II or III, respectively), invades the 
reticular dermis, which is recognized by the presence of dis­
crete bundles of collagen that tend to be oriented parallel to the 
skin surface (Level IV), or extends into subcutaneous fat (Level 
V ).165 Not surprisingly, the higher (deeper) the level of inva­
sion, the worse the prognosis. Breslow’s method of measuring 
the thickness of an invasive melanoma takes a less subjective 
approach that involves using an optical micrometer to obtain 
a measurement in millimeters from the top of the granular layer 
(or the base of the ulcer in ulcerated tumors) to the deepest 
point of tumor invasion.166 The Breslow measurement also has 
the advantage that it is fully applicable in sites such as the vagina 
and glabrous portions of the vulva that have a microanatomy 
in which there is no well-defined reticular layer. Melanomas 
with a tumor thickness of < 0.75 mm have an excellent progno­
sis. Unfortunately, most vulvar melanomas have a thickness of >1.5 
mm, which are associated with more aggressive behavior.160-162

Radial versus Vertical Growth Phase167168
In recent years, the growth phase of malignant melanoma has 
attracted increasing attention, since only those melanomas in 
the vertical growth phase (and radial growth phase tumors with 
regression) have been shown to have metastatic potential. All 
the subtypes of melanoma except for the nodular variant have 
a radial growth phase and a prolonged period of in situ growth, 
which may be interrupted by development of a superimposed 
nodule of vertical growth phase melanoma. The radial growth 
phase refers to more than just horizontal, intraepithelial growth 
in pagetoid or lentiginous patterns, but also includes superfi­
cial invasion of the papillary dermis by similar-appearing cells 
disposed singly and in small nests in a platelike configuration. 
In contrast, the vertical growth phase is characterized by one or

more large, expansile nests of dermal melanocytes that usually 
exhibit more nuclear atypia and more mitotic activity than the 
cells within the smaller nests of the overlying in situ compo­
nent, and is more likely to be associated with tumor-infiltrating 
lymphocytes. Although the growth phase of a melanoma is an 
important prognostic factor, its independent utility in the vulva 
is limited, since nearly all melanomas with a thickness of >1 
mm are in the vertical growth phase. Nevertheless, useful prog­
nostic information can be obtained from the growth phase in 
the unusual circumstances in which a superficial (<0.75 mm) 
melanoma is found to be in the vertical growth phase (worse 
prognosis than would otherwise be expected) or a melanoma 
between 0.75 and 1 mm is found to still be in the radial growth 
phase (better prognosis than would otherwise be expected).

Reporting Pathologic Aspects of Malignant 
Melanoma167168
The pathology report on malignant melanoma should include 
the tumor type, a measurement in millimeters of tumor thick­
ness using Breslow’s method, Clark’s level when relevant, 
radial versus vertical growth phase, cell type, mitotic index 
of vertical growth phase tumors, the status of the resection 
margins (if negative, indicate distance from tumor to closest 
margin), and the presence or absence of (a) angiolymphatic 
invasion (unfavorable); (b) perineural invasion (unfavorable); 
(c) ulceration (unfavorable); (d) numerous tumor-infiltrating 
lymphocytes (favorable); (e) regression of the dermal compo­
nent of a radial growth phase tumor, as characterized by vas­
cular scar tissue associated with melanophages and scattered 
lymphocytes (unfavorable, since it implies a tumor of greater 
depth than currently apparent); and (f) satellite tumor nod­
ules (unfavorable).

FIG U RE 1.105. Unusual variants of malignant melanoma. 
A: M elanom a w ith signet-ring cells simulating signet-ring adenocar­
cinoma. The presence of an intranuclear cytoplasmic inclusion (arrow) 
is a clue to the correct diagnosis. B: Myxoid melanoma simulating 
a myxoid sarcoma. This focus w as present in a metastasis that also 
contained more conventional areas of melanoma.
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FIG U R E 1.106. M alignant melanoma m etastatic  
to lymph nodes. A: Bivalved lymph node metastases 
from the same patient. The top node is black due to 
heavy deposits of melanin pigment, whereas the bot­
tom node is am elanotic w ith prominent areas of hem­
orrhage and necrosis. B: Histology of the pigmented 
node. C: Histology of the am elanotic node.

Differential Diagnosis and Immunophenotype
In one scenario, the pathologist struggles with the diagnosis of 
melanoma versus nevus. The most helpful features that favor 
melanoma over nevus are listed in the section on atypical geni­
tal nevi. In other situations, the tumor is obviously malignant, 
but its melanocytic nature is not immediately apparent. Such 
is the case for melanomas that appear to be nonpigmented 
histologically, which have a broad differential diagnosis that 
includes poorly differentiated carcinoma, extramammary 
Paget’s disease, sarcoma, and large cell lymphoma. To add to 
its reputation as a great mimicker of other malignant neo­
plasms, nonpigmented signet-ring, myxoid, and other unusual 
forms of melanoma are also encountered on rare occasions
(Fig. 1.105).169

Whenever a poorly differentiated malignant neoplasm 
of uncertain lineage is encountered, melanoma should be 
included amongst the diagnostic possibilities. Although the 
presence of brown granules of melanin pigment within tumor 
cells is a helpful clue to the melanocytic nature of the neoplasm, 
this feature varies from strikingly obvious to completely absent 
(Fig. 1.106). Melanoma can also be suspected if  there is malig­
nant junctional activity of pagetoid or lentiginous type involv­
ing the overlying squamous epithelium, provided that Paget’s 
disease has been excluded as discussed earlier in this chapter. 
Although certainly not specific for melanocytic differentia­
tion, the presence of intranuclear cytoplasmic inclusions or an 
admixture of epithelioid and spindle cell growth patterns in 
a poorly differentiated malignant neoplasm should prompt 
serious consideration for melanoma. Immunohistochemistry 
often plays an important role in arriving at the correct diagno­
sis, and a screening panel of S I00, cytokeratin, and leukocyte 
common antigen can quickly narrow the diagnostic possi­
bilities (isolated S I00 positivity supports melanoma, isolated 
cytokeratin positivity supports carcinoma or epithelioid sar­
coma, isolated leukocyte common antigen positivity supports

lymphoma, and negative staining for all three markers suggests 
that additional immunostains are in order to further evaluate 
the possibilities of sarcoma and SI 00-negative melanoma). 
The melanoma markers HMB-45 and Melan-A (Mart-1) can 
be used to help confirm the diagnosis of melanoma, and are 
particularly useful in identifying those rare melanomas that are 
negative for S I00.

MISCELLANEOUS TUMORS
In rare instances, the vulva may be involved by sweat gland car­
cinoma,170 sebaceous carcinoma,171 colonic-like “cloacogenic” 
adenocarcinoma,172 Skene’s gland adenocarcinoma resembling 
prostatic adenocarcinoma,173 Merkel cell carcinoma,174,175 non- 
Hodgkin’s lymphoma,176 Langerhans cell histiocytosis,177 yolk 
sac (endodermal sinus) tumor,178 giant cell tumor,179 or meta­
static carcinoma/melanoma.180
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C H A P T E R 2
Pathology of the Vagina
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B enign  M ix e d  Tum or (S p ind le  Cell Ep ithe liom a) 54

OVERVIEW OF VAGINAL HISTOLOGY
In the estrogen-stimulated state of the reproductive years, the 
normal vagina exhibits a pattern of rugal folds that results in 
an undulating appearance at low magnification, and is lined 
by nonkeratinized, well-glycogenated stratified squamous 
epithelium (Fig. 2.1). In situations of low to absent estrogen 
levels, such as before puberty and after menopause, the rugal 
folds are lost or diminished and the vaginal epithelium is atro­
phic. Atrophic vaginal epithelium histologically resembles 
atrophic exocervical epithelium, as illustrated in Chapter 3 
(Fig. 3.145). Beneath the squamous epithelium, the vaginal 
wall consists of a highly vascular lam ina propria that is nor­
mally devoid of glands. Together, the squamous epithelial lin ­
ing and the lam ina propria constitute what is referred to as the 
vaginal mucosa. Deep to the lam ina propria are interlacing 
bundles of smooth muscle that are continuous with those of 
the uterus, with longitudinally oriented fibers predominating 
in the outer region. The adventitia, which is the outermost 
layer of connective tissue, merges with the soft tissue of sur­
rounding structures.
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VAGINAL ADENOSIS
The presence of glandular epithelium within the vagina is 
referred to as vaginal adenosis. At least one-third of women 
who have been exposed to diethylstilbestrol (DES) in utero 
develop adenosis, which usually becomes apparent in their 
teenage years.1 DES, which is an orally active, synthetic, non­
steroidal estrogen, was commonly used in high-risk pregnan­
cies between 1947 and the discovery of its association with 
clear cell carcinoma in 1971.2 Vaginal adenosis also occurs in 
women who have not been exposed to DES, but in an older 
age group and at a much lower rate.3 Now that the DES era has 
past, vaginal adenosis is rarely encountered.

Vaginal adenosis is usually asymptomatic, and is detected 
during colposcopic examination as iodine-negative patches 
that are red and granular if  the glandular epithelium is on the 
mucosal surface or gray-white with small vessels that may be 
perceived as abnormal if  covered by squamous metaplasia. 
Adenosis may also present as small cysts within the lamina 
propria, and is most commonly seen in the upper portions of 
the vagina.

45

ak
us

he
r-li

b.r
u



46 DIAGNOSTIC GYNECOLOGIC AND OBSTETRIC PATHOLOGY: AN ATLAS AND TEXT

FIG URE 2.1. Nonkeratinized stratified squamous epithelium from  
a normal, estrogen-primed vagina. Note the single layer of basal 
cells w ith palisaded "picket fence" nuclei w ith ascending m atura­
tion tow ard parabasal cells, interm ediate cells, and superficial cells. 
Perinuclear clearing in the central region is due to the presence of 
abundant intracytoplasmic glycogen.

F IG UR E 2.3. Vaginal adenosis, tuboendom etrioid type. A: The bot­
tom portion of the tuboendometrioid gland has been dissociated from  
its stroma and tangentially cut, creating the artifactual appearance of 
nuclear stratification. B: Some ciliated cells are evident, particularly in 
the low er left portion of the image.

The most common form of adenosis is the mucinous 
variant, with mucinous columnar cells of endocervical-type 
lining portions of the epithelial surface and/or forming glands 
lined by a single layer of epithelium within the lamina propria 
(Fig. 2.2). The other major type of adenosis is the tuboendo­
metrioid variant, in which a portion of the cells are ciliated and 
resemble the lining cells of the fallopian tube or endometrium 
(Fig. 2.3). Mixtures of these two types of adenosis may be 
encountered.3 The tuboendometrioid variant does not usually 
involve the mucosal surface, but rather is seen as glands within 
the lamina propria, and is the form of adenosis that is associ­
ated with clear cell carcinoma.4 Whatever the type of adenosis, 
there is usually some degree of associated squamous metaplasia, 
which is the mechanism by which adenosis regresses (Fig. 2 .4 ).1 
In advanced cases of squamous metaplasia, residual mucin

droplets within the squamous epithelium detected with a 
mucicarmine stain may be the only evidence of prior adenosis.1

Atypical adenosis is the term used to describe tuboendo­
metrioid variants whose glandular lining cells exhibit nuclear 
enlargement, pleomorphism, and prominent nucleoli.4 This 
form of adenosis is closely linked to clear cell carcinoma, being 
found in close proximity to the cancer in 80% of thoroughly 
examined resections of tumor-containing specimens.4

Differential Diagnosis
Features that help to distinguish tuboendometrioid adeno­
sis from endometriosis are discussed in the section on vaginal 
endometriosis. As discussed in the section on tubulosqua- 
mous polyps, this recently described entity can mimic vaginal 
adenosis that has undergone extensive squamous metaplasia. 
Rarely, microglandular hyperplasia can be superimposed on the

FIG U RE 2.2. A ,B : Vaginal adenosis, mucinous type. The glands 
resemble those of the endocervix.

FIG U RE 2.4. Adenosis w ith  squamous m etaplasia of portions of its 
superficial aspect.
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mucinous type of vaginal adenosis, creating a pattern that can 
be confused with clear cell carcinoma.5 The orderly arrange­
ment of the closely packed glands, the lack of significant nuclear 
atypia, and interspersed areas of squamous metaplasia facilitate 
recognition of this process as microglandular hyperplasia.5

ENDOMETRIOSIS
The general features and extragenital manifestations of endome­
triosis are discussed in Chapter 8. In the vagina, endometriosis 
is an uncommon lesion that may be found within the superficial 
stroma in sites of previous trauma or within the deep aspects of 
the stroma in association with pelvic endometriosis6 (Fig. 2.5). 
Rare cases of polypoid endometriosis of the vagina have been 
reported in which polypoid lesions protrude from the surface 
of the vaginal mucosa.7 In exceptional circumstances, vaginal 
endometriosis may be found in association with an endometri­
oid adenocarcinoma, adenosarcoma, or endometrial stromal sar­
coma, in which case the presence of coexisting endometriosis in 
the adjacent tissue can serve as supportive evidence of a primary 
vaginal tumor rather than a metastasis from another site.8"10

The major differential diagnostic consideration of vaginal 
endometriosis is the tuboendometrioid variant of vaginal adenosis. 
In contrast to this form of adenosis, vaginal endometriosis features 
a periglandular rim of endometriotic stroma that is often accom­
panied by evidence of old hemorrhage, is usually more deeply situ­
ated within the stroma, and has glands that more closely resemble 
those of the endometrium than the fallopian tube.

CYSTS11
Vaginal cysts are uncommon lesions that generally present in adult 
women as a vaginal mass that may be associated with discomfort,

FIG U R E 2.5. Vaginal endometriosis. A: A  nodular aggregate of 
endometriotic glands and stroma is present w ithin the vaginal con­
nective tissue. B: This image depicts a portion of a cystically dilated  
endometriotic gland w ith in  the superficial vaginal stroma. Note the  
narrow periglandular rim of endometriotic stroma and the hemorrhagic 
luminal contents.

pain, or dyspareunia. The most common vaginal cysts are miil- 
lerian and epithelial inclusion cysts, followed by mesonephric 
(Gartner’s duct) cysts. Cysts of these types are usually <2 cm in 
diameter. Bartholin cysts may be described as having a vaginal 
location, but are more appropriately considered lesions of the 
vulvar vestibule (see Chapter 1). Small endometriotic cysts can 
also be seen as part of the spectrum of vaginal endometriosis.

Müllerian cysts are usually lined by a single layer of muci­
nous epithelium of the type seen in the endocervix, but the 
lining may also consist of tubal (ciliated) and/or endometrioid- 
type epithelium (Figs. 2.6 and 2.7). Most of these cysts are 
presumably derived from vaginal adenosis.

Epithelial inclusion cysts are usually found within sites 
of previous vaginal trauma, such as in episiotomy scars. These 
cysts are lined by stratified squamous epithelium and con­
tain keratinous debris. If these cysts rupture prior to removal,

FIG U R E 2.7. M üllerian cyst, tubal type. The epithelial lining of the 
cyst is present w ithin the lamina propria along the bottom portion of 
the image. The inset highlights the ciliated nature of some of the epi­
thelial cells lining the cyst.

FIG U R E 2.6. M üllerian cyst, mucinous type. A: The cyst is lined by a 
single layer of mucinous epithelium. B: A mucicarmine stain facilitates  
recognition of the mucinous nature of this vaginal cyst.
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FIG U RE 2.8. A ,B : Mesonephric (Gartner's duct) cyst. The cyst is 
lined by a layer of cuboidal epithelium that lacks cilia and intracyto­
plasmic mucin.

chronic inflammation and a foreign body giant cell reaction are 
seen in the neighboring tissue.

Mesonephric (Gartner’s duct) cysts are typically found in 
the lateral vaginal walls and are thought to represent cystically 
dilated mesonephric duct remnants. They are lined by a single 
layer of flattened to cuboidal epithelial cells that are nonciliated 
and devoid of intracytoplasmic mucin (Fig. 2.8).

FIBROEPITHELIAL POLYP1214
Fibroepithelial polyps of the lower female genital tract are most 
commonly found in the vagina of adult women, sometimes 
in association with pregnancy or hormonal therapy. The pol­
yps are usually single, average about 2 cm in diameter, have a 
smooth external surface, and have a tan, rubbery sectioned sur­
face (Fig. 2.9A). The surface of occasional polyps can exhibit 
finger-like projections.

The epithelium that covers these polyps is a continuation 
of the nonkeratinized, stratified squamous epithelium that lines 
normal portions of the vagina, and is generally unremarkable. The 
fibrovascular stroma of fibroepithelial polyps is usually hypocel- 
lular, may be loose and edematous or dense and fibrotic, blends 
with that of adjacent normal tissue, and abuts the basement 
membrane of the epidermis without a zone of uninvolved stroma 
(Fig. 2.9B). The vasculature ranges from thin-walled, dilated 
capillaries to medium-sized, thick-walled vessels, with the latter 
sometimes preferentially located within the core of the polyp.

The stromal cells within fibroepithelial polyps are usually 
spindle- or stellate-shaped cells with bland nuclear features. 
They usually exhibit no appreciable mitotic activity, and are 
typically immunoreactive for desmin, estrogen receptors, and 
progesterone receptors.15 However, roughly half of vaginal fibro­
epithelial polyps contain scattered atypical stromal cells that 
exhibit nuclear enlargement, pleomorphism, hyperchromasia, 
and/or multinucleation (Fig. 2.10). Even more concerning are 
the subset of cases that typically occur in pregnant patients that 
mimic sarcomas by virtue of their hypercellularity, more diffuse 
nuclear atypia, and considerable mitotic activity, which may 
include atypical division figures (Fig. 2 .1 1).13 These pseudosar- 
comatous lesions are recognized as being within the family of 
fibroepithelial polyps by their lack of distinct lesional margins, 
the absence of a grenz zone of native stroma interposed between 
the squamous epithelium and the atypical stromal proliferation, 
and the presence of scattered multinucleated stromal cells.13

Differential Diagnosis
The potential to confuse fibroepithelial polyp with aggressive 
angiomyxoma is more of an issue in the vulva, and is discussed 
in Chapter 1. The features that help to distinguish fibroepithelial 
polyp from superficial myofibroblastoma are listed in the section 
on the latter entity. In contrast to vaginal sarcoma botryoides, 
cellular fibroepithelial polyps with mitotic activity and marked 
stromal atypia occur outside of the setting of early childhood

FIG U RE 2.9. Fibroepithelial polyp. A: Gross appearance (top: exter­
nal surface; bottom: sectioned surface). B: Low-magnification view, 
demonstrating prominent fibrovascular stroma w ith an overlying layer 
of unremarkable squamous epithelium.
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FIG U RE 2.10. Fibroepithelial polyp w ith  scattered atypical stromal 
cells.
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FIG U R E 2.11. Cellular fibroepithelial polyp w ith  pseudosarcoma- 
tous stroma from a pregnant teenager.

FIG U RE 2.12. Tubulosquamous polyp. Nests of squamous epithe­
lium are embedded w ithin fibrous stroma. Some of the nests (top right) 
contain necrotic keratinous debris. A cystically dilated tubule is pres­
ent near the top of the polyp in the center of the image.

in patients who are often pregnant, lack a subepithelial zone of 
condensed tumor cells (the so-called cambium layer), do not 
contain rhabdomyoblasts with cross-striations, and do not stain 
with skeletal muscle markers such as myoglobin or myogenin.

Despite their occasional worrisome histologic appearance, 
fibroepithelial polyps are benign lesions that are adequately 
treated by simple excision. In rare cases, nondestructive local 
recurrences have been reported.13

TUBULOSQUAMOUS POLYP16
Tubulosquamous polyp is a rare, recently described entity that 
most often presents as a small polyp in the upper vagina of a 
postmenopausal woman. This lesion is lined by unremarkable 
vaginal mucosa and is characterized by an admixture of islands of 
benign squamous epithelium and small tubules that are embed­
ded within a fibrous stroma (Fig. 2.12). The squamous elements 
often contain central foci of necrotic keratinous debris, and the 
fibrous component is hypocellular, mitotically inactive, and 
indistinguishable from normal vaginal connective tissue. The 
tubules, which are lined by cuboidal to columnar cells with bland 
nuclear features, are often present within the squamous nests, 
and are concentrated at their periphery (Fig. 2.13). The tubules 
can also be found in isolation in a minority of cases, and may be 
lined by cells with appreciable intracytoplasmic mucin. Periph­
eral palisading of basaloid cells is usually present at the edge of at 
least some of the epithelial nests, and occasionally basaloid dif­
ferentiation can be prominent.17 Sebaceous gland differentiation 
has also been reported.18 An intriguing finding that is present 
in some cases is the immunoreactivity of a subset of the tubules 
for prostatic acid phosphatase and/or prostate-specific antigen, 
which raises the possibility of derivation from paraurethral 
(Skene’s) glands (the female homologue of the prostate gland).

Differential Diagnosis
The main differential diagnostic consideration of tubulosqua­
mous polyp is benign mixed tumor (spindle cell epithelioma),

which is recognized by its more prominent and more cellular 
stromal component, its typical location near the hymenal ring, 
its usual occurrence in a younger age group, and the cytokeratin 
immunoreactivity of its stroma. Tubulosquamous polyp may 
also be confused with vaginal adenosis with florid squamous 
metaplasia, but the latter lesion typically is not polypoid and 
its epithelial elements usually do not extend into the stroma to 
a depth that is seen in tubulosquamous polyps. Although basa­
loid differentiation within a tubulosquamous polyp can result 
in a resemblance to adenoid basal carcinoma of the uterine cer­
vix, tumors of this type have yet to be reported in the vagina 
and are usually associated with a high-grade squamous intraep- 
ithelial lesion (see Chapter 3). Lesions previously reported as 
Brenner tumors of the vagina are now considered to be within 
the spectrum of tubulosquamous polyps.

FIG U RE 2.13. Tubulosquamous polyp. Tubules are concentrated 
at the periphery of the squamous nests. The epithelium lining the 
tubules varies from cuboidal to columnar, and in some areas is overtly 
mucinous.
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FALLOPIAN TUBE PROLAPSE
Following hysterectomy, one or both fallopian tubes may descend 
into the pelvic floor, where tubal tissue may abut the sutured vagi­
nal apex. On rare occasions, this barrier may be breached weeks 
to several years later, resulting in a prolapsed tube that appears as 
a red, granular, polypoid mass in the vaginal apex that may clini­
cally resemble granulation tissue.19,20 It is tempting to speculate 
that the tubal fimbriae, which are normally motile structures, play 
an active role in burrowing through the vaginal cuff. Symptoms 
of fallopian tube prolapse may include vaginal discharge, vaginal 
bleeding, pelvic pain, and/or dyspareunia. This complication 
occurs about four times more frequendy in vaginal hysterectomies 
than it does in uteri removed via an abdominal approach.

When an adequate amount of intact tissue from a prolapsed 
fallopian tube is evaluated, a plical or fimbrial architecture can 
usually be appreciated (Fig. 2.14). In longstanding lesions, 
portions of the tubal tissue merge imperceptibly with vaginal 
stroma. In some cases, fallopian tube prolapse is associated with 
stromal reactions that can mimic aggressive angiomyxoma21 
(Fig. 2.15) or angiomyofibroblastoma.22 The prolapsed tubal 
tissue is usually chronically inflamed and may exhibit reactive 
epithelial changes that can be misinterpreted as adenocarcinoma 
in both Pap smears and tissue samples (Fig. 2.16). The clinical 
history, the presence of some ciliated cells, the low mitotic rate, 
and an architectural pattern consistent with tubal plicae or fim­
briae facilitate recognition of this process.

POSTOPERATIVE SPINDLE CELL NODULE23
W ithin the female genital tract, the vagina is the most common 
site of this rare pseudosarcomatous lesion that occurs at the site 
of a recent surgical procedure. The operation is usually a vaginal 
hysterectomy or episiotomy that has taken place 5 to 10 weeks 
prior to the identification of a superficially ulcerated, polypoid 
nodule that is generally <4 cm in greatest dimension. Histo­
logically, postoperative spindle cell nodules are composed of a

FIG U R E 2.15. Prolapsed fallopian tube. Eroded and inflamed tubal 
tissue is recognizable at the upper right, vaginal mucosa is at left, and 
a polypoid piece of vascular, edematous stroma that in a small biopsy 
could be mistaken for aggressive angiomyxoma is marked by an arrow.

cellular proliferation of mitotically active, nucleoli-containing, 
spindle-shaped fibroblasts and/or myofibroblasts arranged in 
intersecting fascicles that are associated with a delicate network of 
capillary-like vessels (Fig. 2.17). These lesions are usually superfi­
cially ulcerated and contain scattered acute and chronic inflam­
matory cells and microhemorrhages. Although mitotic activity 
may be brisk, atypical mitotic figures are not present, and there is 
no significant nuclear atypia. An immunohistochemical study of 
two similar lesions from the urinary tract demonstrated immu­
noreactivity for vimentin, desmin, actin, and cytokeratin, the 
significance of which is discussed in the following paragraph.24

Differential Diagnosis
The distinction of postoperative spindle cell nodule from nod­
ular fasciitis, which is vanishingly rare in the vagina, is based

FIG UR E 2.14. Prolapsed fallopian tube taken from vaginal apex. 
Fimbrial architecture can be appreciated at low magnification.

F IG UR E 2.16. A ,B : Prolapsed fallopian tube w ith  reactive epithelial 
atypia. Note the presence of cilia and term inal bars [arrow]. The Pap 
sm ear correlate of this case is shown in Figure 3.265.
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FIG U R E 2.17. Postoperative spindle cell nodule. A: The lesion 
consists of intertw ining fascicles of spindle-shaped cells w ith  inter­
spersed th in-w alled vessels, inflammatory cells, and aggregates of 
extravasated erythrocytes. B: Normal mitotic figures, such as the one 
seen centrally, are an expected finding. N ote the nucleoli w ithin some 
of the spindle-shaped cells.

primarily on the distinctive clinical history of the former, and 
is of no clinical significance. The subtle histologic differences 
between these two lesions are discussed in the section on nodular 
fasciitis in Chapter 1. Much more important differential diag­
nostic considerations are spindle cell (sarcomatoid) carcinoma 
and leiomyosarcoma. The unexpected cytokeratin positivity of at 
least some postoperative spindle cell nodules may lead to a misdi­
agnosis of spindle cell carcinoma. This diagnostic pitfall may be 
avoided if attention is paid to the recent history of an operative 
procedure at the site of the lesion, if  the absence of transitional 
areas between spindle cells and a more conventional squamous 
cell carcinoma is noted, and if a panel of immunostains that 
includes epithelial membrane antigen, actin, and desmin is used. 
Spindle cell carcinomas are expected to be immunoreactive for 
epithelial membrane antigen and to lack expression of actin and 
desmin, whereas the converse is true for postoperative spindle 
cell nodules.24 Leiomyosarcomas on the well-differentiated end 
of the spectrum share many histologic features with postopera­
tive spindle cell nodules. One subtle histologic difference is the 
prominent network of capillary-like vessels in the postoperative 
spindle cell nodule that is usually absent in leiomyosarcoma, but 
the overriding diagnostic clue to the true nature of the reactive 
nodule is the characteristic clinical setting in which it is found.

VAGINITIS EMPHYSEMATOSA25
Vaginitis emphysematosa is a rare, benign, self-limited lesion of 
unknown etiology that occurs in adult women, many of whom 
are pregnant. Histologically, one finds variable-sized, gas-filled, 
subepithelial cysts that are partially lined by multinucleated 
giant cells of the foreign body type (Fig. 2.18). These cysts may 
rupture under pressure and produce an audible popping sound, 
and will eventually regress spontaneously if  left untreated.

FIG U R E 2.18. Vaginitis emphysematosa. The gas-filled cystic 
spaces w ithin the stroma are partially lined by multinucleated foreign 
body-type giant cells.

MALAKOPLAKIA
Although the pathologist is most familiar with this uncommon 
chronic inflammatory lesion as it occurs in the urinary blad­
der, it also rarely involves the vagina and other sites within the 
female genital tract.26'27 The pathogenesis of malakoplakia is 
thought to be related to an acquired defect in the ability of 
macrophages to destroy ingested bacteria, which usually repre­
sent E scherichia Coli organisms.28

In the vagina, yellow nodules or plaques may be found, 
sometimes in association with a vaginal discharge. Microscopi­
cally, malakoplakia typically consists of sheets of histiocytes with 
abundant eosinophilic cytoplasm admixed with a sprinkling of 
lymphocytes and plasma cells (Fig. 2.19). The characteristic
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FIG U R E 2.19. Malakoplakia. Numerous histiocytes w ith abundant 
eosinophilic cytoplasm are present in association w ith scattered lym­
phocytes and plasma cells. The arrows highlight the variable size and 
appearance of some of the Michaelis-Gutmann bodies w ithin this 
lesion. Note the bull's-eye appearance of the Michaelis-Gutm ann body 
marked by the curved arrow.
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FIG U RE 2.20. Malakoplakia. A: Michaelis-Gutm ann bodies appear 
as brown spherules w ith  the von Kossa stain. B: A  PAS w ith diastase 
stain highlights the Michaelis-Gutm ann bodies as w ell as the granular 
cytoplasm of the histiocytes.

feature of malakoplakia is the renowned Michaelis-Gutmann 
body, which is a favorite of pathology board examiners. These 
bodies are calcific spherules that range from roughly one-half 
to twice the size of a red blood cell that may be found either 
within the cytoplasm of the histiocytes or extracellularly, some­
times with a targetoid or bull’s-eye appearance. Michaelis-Gut­
mann bodies can be highlighted with either the von Kossa or 
PAS with diastase stains, with the latter also staining the granu­
lar cytoplasm of the histiocytes (Fig. 2.20).

MULTINUCLEATED STROMAL GIANT CELLS
Multinucleated stromal giant cells are occasionally found scat­
tered within the superficial stroma of the vagina and represent an 
incidental finding.29 This phenomenon occurs throughout the 
lower female genital tract and is illustrated in Figures 1.29 (vulva) 
and 3.93 (cervix). Similar-appearing cells are also often present in 
fibroepithelial polyps, as discussed earlier in this chapter.

MESONEPHRIC REMNANTS AND 
HYPERPLASIAS
Benign glandular remnants and hyperplasias that originate from 
incomplete degeneration of the paired mesonephric (Wolffian) 
ducts may be found within the vaginal stroma, particularly 
in the lateral walls. The characteristic tubules and/or elon­
gated ducts of the various forms of this incidental finding are 
described and illustrated in Chapter 3, since the uterine cervix 
is the site in which mesonephric elements most often present 
potential diagnostic difficulties. Mesonephric adenocarcinoma 
of the vagina occurs at a case-reportable frequency.30,31

LEIOMYOMA32
Although the leiomyoma is the most common benign mes­
enchymal tumor of the vagina, it is still a relatively rare neo­
plasm. These tumors typically present in adult women as a

FIG U R E 2.21. Vaginal leiomyoma. A  well-circum scribed mass of 
benign smooth muscle lies beneath the vaginal mucosa, which is at 
right. The inset highlights the typical pattern of intertw ining fascicles  
of spindle-shaped cells w ith  bland nuclear features and eosinophilic 
cytoplasm.

firm, well-demarcated, submucosal mass with a median size of
3 cm that may either be asymptomatic or cause pain or vaginal 
bleeding. Their gross and microscopic features are similar to 
those that have been described in the vulva (Chapter 1) and 
to those of their much more common counterparts in the 
uterine corpus that are discussed and extensively illustrated 
in Chapter 4. An example of a typical vaginal leiomyoma is 
shown in Figure 2.21. Distinction from vaginal leiomyosar­
coma is based on the degree of mitotic activity and nuclear 
atypia, as discussed in the section on leiomyosarcoma.

RHABDOMYOMA3334
Rhabdomyomas are rare benign tumors that exhibit skeletal 
muscle differentiation. In the vagina, they typically present in 
adult women as a small, solitary, polypoid mass with intact 
overlying squamous mucosa. The sectioned surface of these 
lesions is solid, tan, and rubbery. Histologically, unremark­
able nonkeratinizing stratified squamous epithelium is seen 
covering loose connective tissue that is remarkable for the 
presence of intermingled skeletal muscle cells with abundant 
eosinophilic cytoplasm (Fig. 2.22). Cross-striations are eas­
ily  visible in a subset of these cells, obviating the need for 
immunostains to document skeletal muscle differentiation. 
The nuclei of the skeletal muscle cells generally have a single 
prominent nucleolus, but they do not exhibit nuclear atypia 
or mitotic activity. Elongated “strap” cells are the predomi­
nant shape, but these cells can appear round or oval when cut 
in cross section.

Rhabdomyomas are adequately treated by local excision. 
Although these tumors can clinically and grossly be confused 
with fibroepithelial polyps, the latter lack skeletal muscle dif­
ferentiation. The distinction between sarcoma botryoides and 
rhabdomyoma is made on both clinical and histologic grounds, 
as discussed later in this chapter.
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FIG U RE 2.22. Vaginal rhabdomyoma. A: Squamous epithelium over­
lies elongated mature skeletal muscle cells, which are cut in various 
planes of section and separated by am ple amounts of connective tis­
sue. B: Cross-striations are readily apparent in the markedly elongated  
strap cell that courses diagonally across the image.

FIG U R E 2.23. Superficial myofibroblastoma. The hypercellular 
region at bottom blends w ith the more superficially located, edem a­
tous, hypocellular zone at top. Several thin-w alled vessels of small to 
medium caliber are scattered throughout the tumor.

ANGIOMYOFIBROBLASTOMA
Angiomyofibroblastoma is a rare benign mesenchymal tumor 
that has been reported to occur in the vagina, but is most com­
monly encountered in the vulva (see Chapter l ) .35 Some investi­
gators have asserted that the purported vaginal examples of this 
tumor more likely represent superficial myofibroblastomas.36

SUPERFICIAL MYOFIBROBLASTOMA3637
Superficial myofibroblastoma is a rare benign mesenchymal 
tumor that typically presents as a polypoid or nodular mass in 
the vagina of adult women. These are small, well-circumscribed 
tumors that rarely exceed 5 cm, and are adequately treated by 
local excision.

The sectioned surface of superficial myofibroblastoma 
is usually rubbery and tan. Histologically, these tumors are 
fairly well demarcated from the neighboring superficial vagi­
nal stroma, and typically exhibit a grenz zone of uninvolved 
native stroma immediately beneath the overlying squamous 
epithelium. Characteristically, superficial myofibroblastomas 
have variegated growth patterns, in terms of both cellularity 
and architecture. Hypocellular zones, which may be edematous 
and/or myxoid, are commonly seen in the superficial aspects 
of the tumor, whereas regions of hypercellularity are likely to 
be found more centrally (Fig. 2.23). The lesional stromal cells 
are mitotically inactive, have bland, ovoid to spindle-shaped 
nuclei, and are embedded within a finely collagenous back­
ground with interspersed mast cells (Fig. 2.24). Intervening 
rounded accumulations of matrix material may result in a lace­
like pattern, or the tumor cells may assume a fascicular archi­
tecture in its cellular regions. These tumors contain numerous 
thin-walled vessels, but the prefix “angio” has not been included 
in their name, presumably in an effort to help separate them 
from angiomyofibroblastomas. Superficial myofibroblastomas

are typically immunoreactive for desmin, estrogen receptors, 
and progesterone receptors. CD34 immunoreactivity is also 
commonly found.

Differential Diagnosis
In contrast to angiomyofibroblastomas, superficial myofibro­
blastomas do not exhibit perivascular clusters of epithelioid or 
plasmacytoid cells, only rarely exhibit corded and nested pat­
terns of tumor cell growth, are more likely to express CD34, 
and are typically vaginal rather than vulvar in location. The dis­
tinction between these two neoplasms can be difficult, as evi­
denced by one group’s interpretation that many of the vaginal 
angiomyofibroblastomas that have been previously reported 
in the literature are actually superficial myofibroblastomas.36 
Fortunately, whether or not one is able to make this distinction
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FIG U RE 2.24. Superficial myofibroblastoma. The tumor cells have 
bland, ovoid to spindle-shaped nuclei. Note the fine fibrillary collagen 
in the background.
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is of no clinical significance. The other main differential 
diagnostic consideration of superficial myofibroblastoma is 
fibroepithelial polyp, which lacks the nodular growth pattern, 
better defined margins, uninvolved grenz zone, and variegated 
architecture of superficial myofibroblastoma, and also com­
monly contains multinucleated stromal cells.

BENIGN MIXED TUMOR (SPINDLE CELL 
EPITHELIOMA)
Benign mixed tumors of the vagina are rare neoplasms of 
uncertain histogenesis.38“40 They typically occur near the 
hymenal ring and are usually painless and asymptomatic.38,39 
In the largest reported series, patients had a mean age of 
40 years and the tumors averaged 2.6 cm in diameter.39 These 
tumors are optim ally treated by local excision, but may recur 
if  inadequately excised.39

Grossly, benign mixed tumors are solid nodules whose 
most superficial aspect comes to within a few millimeters of 
the overlying squamous epithelium. Their sectioned surface is 
white to pale gray, rubbery, and occasionally somewhat mucoid. 
Histologically, these tumors are well circumscribed, unencap­
sulated, and variably cellular (Fig. 2.25), and are composed 
predominantly of bland cells with ovoid to spindle-shaped 
nuclei with little to no mitotic activity. This stromal-like com­
ponent may exhibit a fascicular, sheet-like, whorled, or corded 
architecture, and usually contains focal epithelial elements in 
the form of small nests of mature, well-glycogenated squa­
mous epithelium (Fig. 2.26) and/or glands lined by cuboidal 
to columnar epithelium. The glandular elements may undergo 
squamous metaplasia, which at least in some cases appears to 
be the source of the squamous nests.

FIG U RE 2.25. Benign mixed tumor (spindle cell epithelioma). 
This low-magnification v iew  demonstrates the presence of a 
well-circumscribed, unencapsulated tumor (at right) that is separated  
from the surface squamous epithelium by a band of compressed vagi­
nal stroma. (Courtesy of Dr. Harris S. Goodman.)

FIG U RE 2.26. Benign mixed tumor (spindle cell epithelioma). The 
presence of small nests of w ell-g lycogenated squamous epithelium  
w ithin a background of bland cells w ith  ovoid to spindle-shaped nuclei 
is characteristic. (Courtesy of Dr. Harris S. Goodman.)

The spindle and epithelial components of benign mixed 
tumors are both typically immunoreactive for cytokeratin, 
and ultrastructural analysis also supports an entirely epithelial 
process, prompting some investigators to favor the designation 
“spindle cell epithelioma” as a more accurate descriptor for 
this lesion.39 The spindle cell component also typically dem­
onstrates immunoreactivity for actin and CD 10 and exhibits 
variable staining with a host of other markers.40 Aside from the 
cytokeratin immunoreactivity of the spindle cell population 
facilitating the distinction of this tumor from tubulosquamous 
polyp, the immunoprofile of benign mixed tumor is not too 
helpful in distinguishing it from other entities in the differen­
tial diagnosis (tumors derived from smooth muscle and endo­
metrial stroma may also express actin, CD 10, and cytokeratin, 
as discussed in Chapter 4).40 Fortunately, recognition of most 
benign mixed tumors can be accomplished based upon their 
distinctive location and histologic appearance.40

MÜLLERIAN PAPILLOMA
Müllerian papilloma of the vagina is an extraordinarily rare 
benign lesion that typically presents with intermittent vaginal 
bleeding in a child who is <5 years old.41 This tumor can clini­
cally simulate sarcoma botryoides, but its histologic features 
are distinctly different. Local excision is adequate treatment, 
although occasional recurrences have been reported.

M iillerian papilloma is composed of complex branching 
papillae with variably cellular and often superficially edema­
tous stromal cores that at low magnification resemble an aggre­
gate of chorionic villi (Fig. 2.27A). The papillae are usually 
lined by a single layer of bland, mitotically inactive, cuboidal 
to columnar epithelial cells (Fig. 2.27B). Interspersed foci of 
squamous metaplasia may be present. Although most reported 
cases have been exophytic tumors that protrude from the
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FIG U RE 2.27. M ullerian papillom a. A: A t low magnification, a papil­
lary proliferation is seen that resembles an aggregate of chorionic villi. 
B: The papillae are lined by a single layer of epithelium  w ith  bland 
nuclear features. (Courtesy of Dr. Deborah J. Gersell.)

mucosal surface, a few examples of an intramural version of 
this lesion have also been published.4“’43 In contrast to sarcoma 
botryoides, müllerian papilloma lacks both a cambium layer 
and rhabdomyoblasts, and does not contain a primitive popu­
lation of malignant, m itotically active cells.

CONDYLOMA ACUMINATUM
Exophytic condylomas occur on occasion in the vagina, and 
resemble their counterparts in the vulva and cervix (see Chap­
ters 1 and 3). In the so-called spiked condyloma, which bridges 
the gap between condyloma acuminatum and flat condyloma, 
colposcopic examination reveals minute, elongated white spikes 
projecting from the surface of the vaginal mucosa whose his­
tologic correlate is shown in Figure 2.28. Most condylomatous

lesions in the vagina are flat condylomas, which are discussed 
in the following section.

VAGINAL INTRAEPITHELIAL NEOPLASIA
Lesions classified as vaginal intraepithelial neoplasia (VaIN) 
are considered potential precursors of invasive squamous cell 
carcinoma. VaIN is about 100 times less common than cervi­
cal intraepithelial neoplasia (CIN), and is about three times 
less frequent than vulvar intraepithelial neoplasia (VIN).44,45 
Patients with VaIN typically are asymptomatic and present 
with an abnormal Pap smear. Although the mean age has been 
reported as 50 years,46 more recent studies have found VaIN 
in a younger group of patients with a mean age of 35 years.47 
Patients with VaIN often have concurrent or previously 
treated human papillomavirus (HPV)-related disease in the 
form of CIN, VIN, or invasive squamous carcinoma of the 
lower genital tract.45-46 About 80% to 90% of VaIN lesions are 
found within the upper vagina, and they are often multifo­
cal.46“48 Their subtle gross features are best appreciated under 
colposcopic visualization, where the presence of acetowhite 
epithelium is the most commonly observed abnormality."17

VaIN is subdivided into grades 1 through 3 in a manner 
directly analogous to CIN (Chapter 3). Examples of various 
grades of VaIN are presented in Figures 2.29-2.31. As in the 
vulva and cervix, some pathologists refer to grade 1 lesions as low- 
grade and combine grades 2 and 3 into a high-grade category. 
Most VaIN 1 and nearly all VaIN 3 lesions are associated with 
high-risk HPV.49,50 Flat condylomas are not appreciably different 
from VaIN 1 of the type with mild dysplasia in the lower third of 
the epithelium in terms of mean age, frequency of past history of 
HPV infection, HPV profiles, MIB-1 staining patterns, biologic 
behavior, and clinical management, and they can be difficult to 
distinguish from one another histologically.50 For these reasons, 
flat condylomas are considered to be within the spectrum of or 
indistinguishable from VaIN 1 by most investigators.

FIG U RE 2.28. Spiked condyloma. A prominent, centrally located epi- F IG U R E 2.29. VaIN 1 /flat condyloma. A. Koilocytes are prominent in
thelial spike projects from the surface of a condylomatous lesion that the superficial portion of the epithelium. B: High-magnification view
exhibits koilocytosis in the superficial layers of the epithelium. of koilocytes. ___
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FIG URE 2.30. VaIN 1/flat condyloma. In this exam ple, koilocytes are 
present throughout all but the bottom fe w  layers of cells.

F IG U R E 2.32. A ,B : Vaginal squamous epithelium  w ith no significant 
abnormality. The cells w ithin the interm ediate zone have prominent 
perinuclear halos, but the other features of koilocytosis as described 
in the section on flat condyloma/CIN 1 in Chapter 3 are lacking.

Differential Diagnosis
The most common differential diagnostic dilemma involves 
distinguishing variants of normal from viral cytopathic effect 
(koilocytosis) at the lower end of the spectrum. An example 
of vaginal squamous epithelium with perinuclear halos that 
should be regarded as being within the range of normal is illus­
trated in Figure 2.32. Although probably not cost-effective, 
MIB-1 immunostaining can be utilized to assist with this 
distinction. VaIN 1 will typically contain clusters of two or 
more MIB-1—positive nuclei in the upper two-thirds of the 
epithelium, whereas normal squamous epithelium with pseu- 
dokoilocytic changes will show staining only at or below the 
parabasal region (avoid counting immunoreactive parabasal 
cells lining loops of upwardly projecting stroma or immunore­
active intraepithelial lymphocytes as staining patterns support­
ive of VaIN).50 It is recommended that the same conservative 
approach to the diagnosis of cervical LSIL as described in 
Chapter 3 be applied to VaIN 1, which translates into classify­
ing equivocal biopsies that might possibly represent a subtle

form of VaIN 1 as being within normal limits without resort­
ing to immunohistochemistry. The section on the differential 
diagnosis of squamous intraepithelial lesions in Chapter 3 fur­
ther addresses mimics of koilocytosis, and also discusses how to 
distinguish epithelial atrophy from high-grade dysplasia.

Behavior
Due to its rarity, the natural history of VaIN is not well char­
acterized, but the following broad generalizations can be made: 
(a) spontaneous regression appears to be frequent, particularly 
in low-grade lesions, (b) some patients develop persistent or 
recurrent disease (particularly those with multifocal or more 
conservatively treated lesions), and (c) progression to invasive 
carcinoma occurs in approximately 5% of cases.45,47,51

SQUAMOUS CELL CARCINOMA
Squamous cell carcinoma of the vagina is a rare disease, but still 
accounts for the vast majority of malignant neoplasms in this 
site.52,53 The typical presentation is a postmenopausal woman 
(mean age 67 years) with vaginal bleeding due to the presence 
of an ulcerated, exophytic, or endophytic vaginal mass.54 About 
20% to 30% of patients with vaginal squamous cell carcinoma 
have a history of CIN or cervical cancer, and these patients 
tend to present at a younger age.53,55 In a recent study, approxi­
mately 80% of vaginal squamous cell carcinomas were found to 
contain detectable HPV-DNA.56 In addition to behavior that 
increases the risk of exposure to HPV55 (see section on the role 
of HPV in SIL in Chapter 3), other possible cofactors that may 
particularly play a role in the development of vaginal squamous 
cell carcinoma in older patients are low estrogen levels and his­
tory of vaginal trauma.53

Histologically, conventional squamous cell carcinoma of 
the vagina is indistinguishable from its counterpart in the uter­
ine cervix (see Chapter 3). Verrucous, warty, sarcomatoid, and
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lymphoepithelioma-like variants of squamous cell carcinoma 
are also uncommonly seen in the vagina.

Not surprisingly, the prognosis of vaginal squamous cell car­
cinoma is largely driven by the stage of the tumor, with 5-year 
survival rates being significantly worse for advanced-stage tumors 
in comparison with tumors limited to the vaginal wall.52,54 
Advanced patient age and large tumor size (>4 cm) have also 
been found to be predictive of poor disease-specific survival.54

CLEAR CELL CARCINOMA
Women with a history of in utero exposure to DES have an esti­
mated 1 in 1,000 chance of developing clear cell carcinoma of the 
vagina or cervix, with nearly all such tumors occurring between 
ages 15 and 35 years (median age 19 years).2 Shortly after the 
association between DES and clear cell carcinoma became appar­
ent in 1971,57 physicians were warned to stop prescribing DES to 
pregnant women (to add insult to injury, DES had been shown 
many years earlier to be ineffective in preventing miscarriages 
and premature births, for which it was often prescribed).58 The 
peak incidence of DES-related clear cell carcinomas occurred in 
the United States in 1975.2 Now that the wave of DES-related 
clear cell carcinomas has past, vaginal tumors of this type have 
once again become quite rare and typically occur in postmeno­
pausal women. When confined to the vaginal wall (Stage I), clear 
cell carcinoma is associated with a good prognosis.59

Vaginal clear cell carcinoma usually presents with abnor­
mal vaginal bleeding or an abnormal Pap smear, and was some­
times found by screening of high-risk patients during the DES 
era.59 Tumors vary from microscopic to huge, and may be pol­
ypoid, nodular, flat, or ulcerated (Fig. 2 .33).' An example of

FIG U RE 2.34. Clear cell carcinoma. The tumor is seen infiltrating 
vaginal stroma beneath intact squamous epithelium. The inset high­
lights the nuclear pleomorphism and pale to clear cytoplasm of the 
malignant cells w ithin tumor cell nests.

the histologic appearance of vaginal clear cell carcinoma is pre­
sented in Figure 2.34. These tumors exhibit the same nuclear, 
cytoplasmic, and architectural features as clear cell carcinomas 
of the cervix, endometrium, and ovary, which are illustrated in 
Chapters 3, 4, and 7, respectively. When extensively sampled, 
vaginal clear cell carcinoma can usually be found in association 
with atypical adenosis, which may represent a transitional form 
between adenosis and carcinoma.'1

The distinction of clear cell carcinoma from adenosis 
with microglandular hyperplasia is discussed in the section on 
adenosis.

FIGURE 2.33. Clear cell carcinoma. A: The tumor appears as an 
elevated plaque in this fresh partial vaginectomy specimen. Its red, 
granular surface is largely due to the presence of overlying adenosis. 
The tissue in the background is an attached segment of rectum. B: In 
this cross section through the tumor after formalin fixation, the w hite to 
pale yellow  clear cell carcinoma is seen deeply infiltrating the vaginal 
w all, but does not extend into the soft tissue of the rectovaginal septum  
or muscularis propria of the bowel. (Courtesy of Dr. Deborah J. Gersell.)

ENDOMETRIOID ADENOCARCINOMA8
Primary vaginal endometrioid adenocarcinomas typically 
occur in adult women (mean age 60 years) who present with 
vaginal bleeding. These rare tumors resemble their endometrial 
counterparts, and share their propensity to exhibit a variety 
of histologic patterns (see Chapter 4). A potentially confusing 
pattern that is worth highlighting features prominent spindle 
cell growth thought to be secondary to abortive squamous 
metaplasia that results in a predominantly solid tumor with a 
biphasic appearance (Fig. 2.35). The discussion regarding the 
appropriate grading of these biphasic tumors and their distinc­
tion from carcinosarcoma in the section in Chapter 3 on endo­
metrioid carcinoma with a prominent spindle cell component 
is equally relevant for vaginal tumors of this type.

Primary vaginal endometrioid adenocarcinomas are usu­
ally associated with endometriosis, from which they presum­
ably arise, and whose identification helps to differentiate a 
primary tumor from the much more common situation of 
metastatic endometrioid carcinoma of endometrial origin. 
Metastatic colorectal adenocarcinoma can also simulate endo­
metrioid carcinoma, but can be suspected by virtue of (a) a 
history of a colon cancer of similar histology or synchronous 
intestinal mass, (b) the absence of associated endometriosis,
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FIG U RE 2.35. Vaginal endometrioid carcinoma w ith a prominent 
spindle cell component. A: A t low magnification, a cellular, predomi­
nantly solid-appearing tumor is seen infiltrating the superficial vagi­
nal stroma. B: A t high magnification, scattered neoplastic glands of 
endometrioid type are seen merging w ith a proliferation of bland cells 
w ith ovoid to spindle-shaped nuclei that are thought to represent an 
abortive form of squamous differentiation.

and (c) its typical CK7'/CK20+/CDX2+ immunophenotype, 
which contrasts with the CK7*VCK20'/CDX2~ immunophe­
notype that is expected for endometrioid carcinomas of the 
female genital tract.60

INTESTINAL-TYPE EPITHELIAL NEOPLASMS
Isolated cases of tubulovillous adenoma and intestinal-type 
adenocarcinoma of the vagina have been reported.61-63 The 
histologic differential diagnosis includes prolapse of the fim­
briated portion of the fallopian tube, metastatic colorectal ade­
nocarcinoma, and both primary and metastatic endometrioid 
adenocarcinoma.

PAPILLARY CARCINOMA WITH  
TRANSITIONAL OR SQUAMOTRANSITIONAL 
FEATURES
A few cases of vaginal carcinoma with papillary architecture 
have been reported that exhibit either pure transitional or 
squamotransitional differentiation.64,65

SMALL CELL NEUROENDOCRINE 
CARCINOMA
Primary small cell neuroendocrine carcinoma of the vagina is 
very rare, occurs in women with a mean age of 59 years, often 
presents with vaginal bleeding and spread beyond the vagina, 
pursues an aggressive clinical course, and has a histologic 
appearance similar to its counterparts in other sites such as the 
lung and uterine cervix.66 The cervical version of this tumor is 
discussed and illustrated in Chapter 3.

CARCINOSARCOMA (MALIGNANT MIXED  
MÜLLERIAN TUMOR)
A limited number of primary vaginal carcinosarcomas have 
been reported.67 These tumors typically occur in postmeno­
pausal women, may be associated with a prior history of radia­
tion therapy, and often pursue an aggressive course. In contrast 
to their much more common counterpart in the uterine cor­
pus, vaginal carcinosarcomas (a) have a carcinomatous com­
ponent that usually consists of squamous cell carcinoma rather 
than adenocarcinoma, (b) may be associated with VaIN 3, and 
(c) may contain HPV-DNA. Carcinosarcomas of the uterine cer­
vix have a tendency to exhibit similar characteristics, and should 
be included in the differential diagnosis (see Chapter 3). The 
possibility of an endometrial or ovarian source should be con­
sidered in all cases of vaginal carcinosarcoma, but particularly in 
those whose malignant epithelial component is adenocarcinoma.

SARCOMA BOTRYOIDES (EMBRYONAL 
RHABDOMYOSARCOMA)68
Sarcoma botryoides is named for its clinical and gross 
appearance that resembles a conglomerate of soft, edematous, 
grape-like structures (botryoid = grape-like in Greek) that often 
protrudes through the vaginal introitus (Fig. 2.36). This malig­
nant tumor with skeletal muscle differentiation is a subtype of 
embryonal rhabdomyosarcoma that acquires a botryoid growth 
pattern as a consequence of growing beneath an epithelial-lined 
cavity into which the tumor can expand. Although this tumor is 
the most common vaginal sarcoma, it is still quite rare. In this 
location, the vast majority of cases occur in patients <5 years 
of age who present with a vaginal mass and/or vaginal bleeding.

Histologically, sarcoma botryoides is composed of aggre­
gates of papillary and polypoid structures lined by native

FIG U RE 2.36. Sarcoma botryoides. A: Botryoid formations a t 
M eram ec Caverns in Stanton, Missouri. (W ith  permission of Mr. 
Lester Turilli.) B: Red, edematous, polypoid tumor w ith  a smooth and 
glistening surface protruding from the vaginal mucosa of a young girl. 
(Vaginal gross photograph courtesy of Dr. Deborah J. Gersell.)
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FIG U RE 2.37. Sarcoma botryoides. These tumors are often decep­
tively bland a t low magnification and resemble benign polyps w ith  
a squamous epithelial lining. In the edematous polypoid fragments, 
the cambium layer is inapparent or subtle. However, this hypercellular 
subepithelial zone is more visible in the central tissue fragm ent w ith a 
papillary contour, particularly w ith in  the circled region.

F IG U R E 2.39. Sarcoma botryoides. A: Primitive malignant cells 
from the cambium layer. B: Several strap-shaped rhabdomyoblasts are 
present in this portion of the tumor.

squamous epithelium that is often attenuated and/or focally 
ulcerated (Fig. 2.37). The major clue to the correct diagnosis 
at low magnification is the identification of a cambium layer, 
which is a densely cellular subepithelial band of primitive cells 
that overlies a less cellular edematous region (Fig. 2.38). The 
cambium layer is typically most apparent in the smaller papil­
lary fragments with scalloped contours, and is often subtle or 
absent in the larger polypoid fragments with rounded contours 
and edematous stromal cores (Fig. 2.37). Samples in which 
these large polypoid fragments with edematous, paucicellular 
stroma predominate are at high risk for being misinterpreted as 
benign polyps. Once the cambium layer has been at least focally 
identified, examination at high magnification should confirm 
that this region is composed of primitive cells with mitotic 
activity (Fig. 2.39A), and a search for rhabdomyoblasts should

commence. Rhabdomyoblasts are often found in the less cellu­
lar regions, and are recognized by their abundant eosinophilic 
cytoplasm and round to strap-shaped forms (Fig. 2.39B). 
Cross-striations may be found within some of the rhabdomyo­
blasts, but are not essential for their recognition. Although des­
min immunoreactivity can help to highlight rhabdomyoblasts, 
nuclear staining with myogenin and/or myoD 1 provides more 
specific evidence of skeletal muscle differentiation, but may 
not be present in all such cases.69 An interesting and potentially 
confusing finding that may be present in sarcoma botryoides 
is infiltration of the overlying squamous epithelium by tumor 
cells in a pagetoid fashion (Fig. 2.40).

Differential Diagnosis
In the vagina, the main differential diagnostic consider­
ations are cellular fibroepithelial polyp with atypical stromal

FIG U R E 2.38. Sarcoma botryoides. This image is from an area  
w here the subepithelial cambium layer is readily apparent.

FIG U R E 2.40. Sarcoma botryoides w ith  pagetoid spread. 
A: Individual malignant cells are present w ithin the squamous epithe­
lium. B: In this example, there is an intraepithelial nest of embryonal 
rhabdomyosarcoma.
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cells, rhabdomyoma, and miillerian papilloma. Features that 
distinguish an “uppity” fibroepithelial polyp from sarcoma bot­
ryoides have been discussed earlier in this chapter. In contrast 
to sarcoma botryoides, rhabdomyomas occur in adults rather 
than infants and young children, have a slow growth rate, lack 
a cambium layer, are composed of mature skeletal muscle cells, 
and do not contain a mitotically active, primitive-appearing 
component. Although the clinical setting and age range of 
patients with miillerian papilloma overlaps with that of sar­
coma botryoides, the miillerian papilloma is distinguished by 
its lack of a cambium layer, absence of rhabdomyoblasts, bland 
stroma, and epithelial lining, which is dominated by a single 
layer of flattened, cuboidal, or columnar rather than squamous 
epithelial cells.41

Treatment and Prognosis
Before the advent of effective multiagent chemotherapy, vagi­
nal sarcoma botryoides was treated with radical surgery and 
had a dismal prognosis. Currently, most patients are effectively 
treated by combination chemotherapy following their biopsy 
diagnosis or local excision, with organ removal reserved for 
patients with persistent or recurrent disease.70

LEIOMYOSARCOMA3271
Vaginal leiomyosarcoma is a rare tumor that typically presents 
in adult women as a vaginal mass that may be associated with 
pain or vaginal bleeding. Based on limited outcome data, vagi­
nal smooth muscle tumors are considered leiomyosarcomas if 
they exhibit moderate to severe nuclear atypia and >5 mitotic 
figures per 10 high power fields. Infiltrating tumor margins are 
also a potentially ominous finding, and tumors with recurring 
or metastatic potential are generally at least 3 cm in diameter. 
Tumor cell necrosis in these neoplasms is rare and has not been 
specifically evaluated as a possible prognostic factor. W ith the 
recent recognition that extragastrointestinal stromal tumors can 
occur in the vagina and rectovaginal septum,72,73 it is prudent 
to screen potential vaginal leiomyosarcomas (particularly those 
that are >4 cm and mitotically active without marked nuclear 
atypia) with desmin and c-KIT immunostains (see next section).

EXTRAGASTROINTESTINAL STROMAL 
TUMOR7273
Although quite rare, pathologists need to be aware that extra- 
gastrointestinal stromal tumors can present as a nodular mass 
within the vagina or rectovaginal septum. In this site, these 
tumors are generally composed of interlacing fascicles of spin- 
dle-shaped cells, and usually have a size and mitotic rate that 
warrant classification as a high-risk extragastrointestinal stro­
mal tumor, which can also be referred to as extragastrointesti- 
nal stromal sarcoma or malignant extragastrointestinal stromal 
tumor (Fig. 2.41). These tumors bear a strong resemblance to 
smooth muscle tumors, and this difficult differential diagnosis

is best resolved by immunohistochemistry. Vaginal smooth 
muscle tumors typically exhibit a desmin-positive, c-KIT 
(CD117)-negative immunophenotype, whereas extragastroin­
testinal stromal tumors can be expected to be desmin negative 
and c-KIT positive. If both markers yield negative results, SI 00 
should be added to the panel to exclude amelanotic spindle 
cell melanoma (additional immunostains may be necessary in 
complicated cases). In an era in which high-risk and recurrent/ 
metastatic extragastrointestinal stromal tumors may be treated 
with tyrosine kinase inhibitors, proper recognition of these 
tumors takes on additional importance.

MALIGNANT MELANOMA74
Melanoma accounts for approximately 3% of malignant vagi­
nal tumors, and typically presents as vaginal bleeding or as a 
vaginal mass in postmenopausal women with a mean age of 
60 years. Most tumors are nodular or polypoid, ulcerated, pig­
mented, and deeply invasive, and are associated with a poor 
prognosis. Nodular melanoma is the dominant histologic type, 
followed by mucosal lentiginous melanoma. The malignant 
cells infiltrating the dermis may be of epithelioid, spindle cell, 
or mixed cell types, and may be pigmented or amelanotic. 
The discussion of the various aspects of melanoma and its dif­
ferential diagnosis that is presented in the section on vulvar 
melanoma in Chapter 1 is also largely applicable to vaginal 
melanoma, and the reader is referred to this discussion for fur­
ther details.

YOLK SAC (END0DERMAL SINUS) TUMOR75
Yolk sac tumor is a primitive form of malignant germ cell tumor 
that is rarely encountered in the vagina. In this site, nearly all 
patients are young girls under 3 years of age who present with 
vaginal bleeding related to the presence of a polypoid or sessile 
vaginal mass that is usually <5 cm. In most cases, the serum 
a-fetoprotein (AFP) is elevated, and in this group of patients

FIG U R E 2.41. A ,B: Extragastrointestinal stromal sarcoma. Note the  
resemblance of this spindle cell tumor to a smooth muscle neoplasm.
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this marker can be periodically measured to monitor the effi­
cacy of treatment or to screen for recurrent disease.

Grossly, yolk sac tumors are soft and easily fragmented 
and have a sectioned surface that is white to pale tan with inter­
spersed areas of hemorrhage and necrosis. Histologically, these 
tumors show the same set of patterns that are seen in their 
more common counterparts in the ovary (see Chapter 7 for a 
detailed discussion).

Differential Diagnosis
Clinically, the main differential diagnostic consideration is 
sarcoma botryoides, which is also quite rare but neverthe­
less represents the most common malignant vaginal tumor of 
young children. Prior to biopsy, an elevated serum AFP and an 
absence of grape-like structures would favor yolk sac tumor. 
Once a tissue sample has been taken, yolk sac tumor and sar­
coma botryoides are easily distinguished from one another on 
histologic grounds. A much more difficult differential diag­
nosis at the microscopic level is clear cell carcinoma, but this 
tumor has not been reported to occur in the <3-year-old age 
group that typifies yolk sac tumor. Clear cell carcinoma can 
also be separated from yolk sac tumor on the basis of a normal 
serum AFP and a variety of histologic and immunologic fea­
tures as discussed in Chapter 7.

Treatment and Prognosis
Prior to the advent of effective multiagent chemotherapy, the 
prognosis of vaginal endodermal sinus tumor was poor despite 
radical surgical procedures to remove the primary tumor. Cur­
rently, most patients are cured by the use of preoperative and/ 
or postoperative chemotherapy in conjunction with conserva­
tive surgery.76,77

LYMPHOMA78
Non-Hodgkin’s lymphomas that are localized to the vaginal 
region are considered primary vaginal tumors, and typically 
present in adult women with vaginal bleeding related to a 
vaginal mass. These rare tumors are usually of the diffuse large 
B-cell type, are often associated with areas of sclerosis, and are 
at risk for being misdiagnosed as nonlymphoid tumors such as 
poorly differentiated carcinoma, epithelioid leiomyosarcoma, 
or melanoma. Once lymphoma is considered in the differential 
diagnosis and the appropriate immunostains are performed, 
the correct diagnosis is usually readily apparent. Primary vagi­
nal lymphomas are generally treated with combined radiother­
apy and chemotherapy and have a favorable prognosis.

METASTASES TO VAGINA79
Most invasive carcinomas of the vagina are secondary rather 
than primary malignancies. In addition to direct extension 
of tumors from the uterine cervix or vulva, metastases from 
endometrial, ovarian, and colorectal carcinomas also occur

at appreciable frequencies. In the era prior to more effective 
treatment of uterine choriocarcinoma, this tumor would often 
metastasize to the vagina. Vaginal metastases from renal cell 
carcinoma are rare, but create the potential for misinterpreta­
tion as primary clear cell carcinoma.80 Knowledge of the clini­
cal history is helpful in this situation (presence of a renal mass 
or a history of a renal tumor with similar histology and the 
absence of a history of vaginal adenosis or in utero exposure to 
DES would be expected). In addition, the absence of admixed 
tubulocystic and papillary patterns and immunoreactivity of 
the tumor cells with CD 10 and renal cell carcinoma marker 
would also support a renal origin.60 Other tumors that have 
rarely been reported to metastasize to the vagina include tran­
sitional cell carcinoma of the urinary tract, breast carcinoma, 
and malignant melanoma.79,81
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OVERVIEW OF ANATOMY, HISTOLOGY, AND 
CYTOLOGY OF THE NORMAL CERVIX
Anatomy
The cervix is the cylindrical inferior portion of the uterus, and 
consists of the exocervix (also referred to as the ectocervix) 
and the endocervix. The exocervix protrudes into the vagina, 
whereas the endocervix extends from the external cervical os 
(the opening of the endocervical canal that is located in the cen­
tral portion of the exocervix) to the indistinct region of the isth­
mus known as the internal cervical os. The normal exocervix 
can exhibit a range of appearances, depending upon the parity 
of the patient and the presence and extent of cervical ectropion, 
which is everted endocervical mucinous mucosa (Fig. 3.1). The 
red, velvety gross appearance of this everted tissue is sometimes 
incorrectly referred to as an “erosion” because of its resemblance 
to superficial ulceration, but its histologic correlate is simply 
villous projections of highly vascular endocervical-type mucosa.

FIG U R E 3.1 . Varying normal appearances of the uterine cervix. 
A: Nulliparous cervix w ith  small, round to oval external os. An asym­
metric rim of vaginal cuff mucosa is also present. B: Parous cervix w ith  
slit-like, "fishmouth" external os and prominent ectropion.

C autery A rtifa c t 156 
R etraction  A rtifa c t 156 
Ia trog en ic  D isp lacem e n t of Epithelium  158 
Signet-R ing  A rtifa c t in S quam ous Epithelium  of Exocervix 158 
A rtifa c t Induced  by Lugol's Solution 158 
A rtifa c t Induced by M on se l's  Solution 159 
A rtifa c t Induced by S ilver N itra te  159 
D eg e n era te d  E nd ocerv ica l Cells S im ulating Signet-R ing  

A d en o carc in o m a  160 
Overstained Endocervical Glands Simulating A denocarcinom a  

in Situ 160 
Pseudolipom atos is 160 
Crush A rtifa c t (P ap S m ears) 161 
A ir-D ry ing  A rtifa c t (P ap  S m ears ) 161 
"C o rn fla kes” (P ap  S m ears) 161

Histology
The histologic features of normal exocervical stratified squa­
mous epithelium are illustrated in Figure 3.2. The presence of 
perinuclear clearing in the intermediate cells, which is due to 
the presence of abundant glycogen, can lead to their misinter­
pretation as koilocytes, which are squamous cells with human 
papillomavirus (HPV)-related viral cytopathic effect (see section 
on squamous intraepithelial lesions). The endocervical canal is 
lined by a single layer of columnar mucinous epithelial cells that 
is contiguous with the lining of the underlying endocervical 
glands, which are actually cross sections of elongated clefts and 
their side channels rather than true glands (Figs. 3.3 and 3.4).

Starting at the original squamocolumnar junction (Fig. 3-5), 
columnar mucinous epithelium of the endocervix of postpuber- 
tal women is gradually replaced by squamous epithelium through 
a normal physiologic process known as squamous metaplasia.

FIG UR E 3.2. Nonkeratinized stratified squamous epithelium from  
the normal exocervix of a woman of reproductive age. Note the single 
layer of basal cells w ith  palisaded "picket fence" nuclei w ith ascend­
ing maturation toward parabasal cells, intermediate cells, and superfi­
cial cells. M any of the intermediate cells exhibit perinuclear clearing, 
which is due to the presence of abundant glycogen rather than HPV- 
related viral cytopathic effect.
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FIG URE 3.3. Normal endocervical gland lined by columnar mucinous 
epithelium w ith  basally oriented nuclei.

F IG UR E 3.5. Normal original squamocolumnar junction. There is a 
sharp transition betw een the squamous epithelium  of the exocervix 
and the mucinous columnar epithelium  of the endocervix.

The functional squamocolumnar junction is the point at which 
endocervical epithelium is being actively replaced by squamous 
epithelium, and the area between the original and functional 
squamocolumnar junctions is referred to as the transformation 
zone (orT-zone) (Fig. 3.6). It is within the region of the transfor­
mation zone that cervical carcinomas and their precursors most 
frequendy arise.

The cervical stroma consists predominantly of fibroelas- 
tic tissue admixed with occasional strands of smooth muscle. 
Superficially, this stroma gradually blends with the highly cel­
lular endometrial stroma in the region of the lower uterine 
segment (in routine H&E sections, normal cervical stroma is 
pink, whereas normal endometrial stroma is blue).

Cytology
The composition of the Pap smear reflects sampling of the 
superficial layers of the cervicovaginal squamous epithelium,

the transformation zone, and the endocervical canal, along with 
spontaneously shed elements that come into contact with the 
sampling device. Pap smears from estrogen-stimulated epithelium 
contain numerous superficial squamous cells, which are large, 
plate-like cells with polygonal outlines and small, dark, pyknotic 
nuclei that resemble inkspots (Fig. 3.7A). The nuclear features of 
the intermediate squamous cell are what distinguish it from the 
superficial cell. Intermediate squamous cell nuclei are vesicular, 
approximately twice as large as superficial cell nuclei in terms of 
nuclear area, and have a finely granular chromatin distribution

FIG U R E 3.4. Tangential section of endocervical canal, taken to 
demonstrate the true architectural pattern of the endocervical papil­
lary mucosal folds and epithelial-lined clefts. "Endocervical glands" 
are actually cross sections of outpouchings of the endocervical clefts.

FIG U RE 3.6. Cervix in region of transformation zone in w om an of 
reproductive age. A ,B: PAS stains w ithout (A ) and w ith  (B ) diastase 
pretreatm ent demonstrate the distribution of intraepithelial glycogen, 
which stains red and is digested by diastase. Squamous m etaplastic 
epithelium, which is not as extensively glycogenated as the native exo- 
cervical mucosa toward the right, has replaced the visible portion of the 
transformation zone (T-zone), which extends further into the endocervi­
cal canal to the point w here squamous epithelium  meets endocervical 
mucinous epithelium (not shown). The endocervical gland in the lower 
left contains PAS-positive, diastase-resistant, intracytoplasmic mucin.
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FIG U RE 3.7. Normal squamous elements in Pap 
smear. A: Superficial squamous cell located above 
interm ediate squamous cell. Note the differences in 
nuclear size and chromatin pattern. B: Parabasal cells 
in loose aggregate. C: Sheet of parabasal cells.

(Fig. 3.7A). To facilitate recognition of cytologic abnormalities in 
Pap smears, it is useful to utilize the nucleus of the intermediate 
squamous cell as an internal reference for nuclear size and chro­
matin normalcy. As a rule of thumb, virtually all epithelial cell 
abnormalities exhibit nuclear enlargement to a degree that is at 
least 1.5 times the nuclear area of the intermediate squamous cell 
nucleus, which represents at least a 20% increase in the nuclear 
diameter as compared to this internal size standard.

Parabasal cells have nuclei that are slightly larger than 
those of the intermediate cells, but their overall size is much 
smaller, their cytoplasm is more dense, and their cell bound­
aries are often ovoid or rounded rather than polygonal 
(Fig. 3.7B,C). The presence of numerous parabasal cells in a 
Pap smear indicates epithelial atrophy.

The presence of endocervical cells in a Pap smear is one 
means of documenting that the transformation zone has been 
sampled (the identification of squamous metaplastic cells also 
serves this purpose). Normal endocervical cells are seen most 
commonly in Pap smears as honeycomb sheets (Fig. 3.8) or 
small groups, but can also be found as epithelial strips or indi­
vidual columnar cells. Their nuclear size is similar to that of the 
parabasal cell. W hen sampled high in the endocervical canal, 
closer to the lower uterine segment, they exhibit features that 
may lead to a diagnosis of atypical glandular cells (Fig. 3.9). 
Although these cells do have high nuclear to cytoplasmic ratios, 
appear densely packed, and lack a honeycomb architecture, 
their nuclei are round, bland, and mitotically inactive.

EPITHELIAL METAPLASIAS
Squamous Metaplasia
The process of squamous metaplasia begins with proliferation 
of endocervical “reserve cells” beneath the mucinous epithe­
lium, which then stratify and gradually acquire dense, squa- 
moid cytoplasm, distinct cell borders, and intercellular bridges 
as they proceed through the phases of immature and mature 
squamous metaplasia. The stages of reserve cell hyperplasia,

immature squamous metaplasia, and mature squamous meta­
plasia represent a continuum with blurred rather than distinct 
boundaries. The histology of immature squamous metaplasia 
is illustrated in Figure 3.10, and is further discussed in the 
section detailing the differential diagnosis of high-grade squa­
mous intraepithelial lesions (HSILs). In mature squamous 
metaplasia, the squamoid cytoplasm, distinct cell borders, and 
intercellular bridges are well developed (Fig. 3.11).

Florid squamous metaplasia, particularly when tangen- 
tially sectioned, can create an architecturally complex pattern 
that can be mistaken for invasive squamous cell carcinoma (Fig. 3.12). 
However, the nests of squamous metaplasia that have replaced 
endocervical glands have smooth rather than jagged outlines, 
do not elicit a fibroinflammatory stromal response, often have 
residual microcysts or mucinous epithelium in various stages 
of resorption, lack the nuclear atypia and mitotic activity of

FIG UR E 3.8. Normal endocervical cells in Pap smear. Note cohe­
sive sheet w ith  honeycomb appearance when viewed en face (central 
region), and columnar shape w hen viewed from the side (low er left 
edge of sheet). Cytoplasmic vacuoles may impinge upon and indent 
the nuclear membranes (inset).
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FIG U RE 3.11. M ature  squamous metaplasiaFIG U R E 3.9. Normal endocervical cells in Pap smear, sampled 
from deeper in endocervical canal (toward lower uterine segment). 
The cells have higher nuclear to cytoplasmic ratios and appear more 
densely packed than endocervical cells closer to the transformation  
zone, and do not exhibit a honeycomb pattern.

squamous cell carcinoma, and typically occur in a setting that 
does not include neighboring squamous dysplasia.

In Pap smears, immature squamous metaplastic cells are 
typically found in loose aggregates with sharply defined cell 
borders, the combination of which results in a cobblestone 
pattern (Fig. 3.13). The individual metaplastic cells have a 
rounded shape and dense cytoplasm that may be vacuolated 
and/or have spidery processes. Nuclei are round to oval and 
slightly larger than those of intermediate squamous cells, the 
chromatin is finely granular, and nuclear contours are smooth 
to slightly irregular. Small nucleoli may be present. Mature 
squamous metaplastic cells are difficult to distinguish from 
native mature squamous epithelial cells in Pap smears, differ­
ing only by the presence in the former of slightly more dense 
cytoplasm and a more rounded rather than polygonal shape.

Tubal, Tuboendometrioid, and Endometrioid 
Metaplasia
The fairly common process in which portions of the endocer­
vical glandular epithelium are replaced by epithelium of the 
type normally seen lining the fallopian tubes is referred to as 
tubal metaplasia (Fig. 3 .14).' This is an innocuous, incidental 
microscopic finding in its usual form, whose major significance 
lies in its potential to be confused with dysplastic endocervi­
cal lesions, including adenocarcinoma in situ (AIS). Tubal 
metaplasia features replacement of portions of the epithelial 
lining of the endocervical canal and/or a subset of endocervical 
glands by variable proportions of ciliated, secretory, and inter­
calated (“peg”) cells (Fig. 5.1 illustrates these different cell types 
in their native state). Architecturally, the involved glands are 
typically similar to normal endocervical glands in terms of size, 
shape, and placement, although there are exceptions in which 
the metaplastic glands can be deep within the cervical stroma, 
irregularly shaped, variably sized, or pseudoinfiltrative.2,3 In 
some cases, the stroma surrounding the metaplastic glands

FIG U R E 3 .1 0 . Immature squamous metaplasia. Note the uniformity 
of the chromatin pattern of the metaplastic cells and the presence of 
residual mucinous endocervical cells near the surface.

FIG U RE 3.12. Florid squamous m etaplasia simulating an invasive 
squamous cell carcinoma.
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•  Aft

FIG URE 3 .13. Conventional Pap sm ear w ith  im mature squamous 
m etaplastic cells. N ote the loose aggregates of cells w ith  a cobble­
stone pattern, the am ple amounts of dense cytoplasm w ith  spider-like 
extensions, and the nuclei w ith  uniform chromatin and only slight 
irregularities in contour.

may be hypercellular or edematous.2 The metaplastic epithe­
lium consists of a single layer, but may appear stratified due 
to oblique sectioning. M itotic figures are scarce, and there is 
no significant nuclear atypia. Uncommon ciliated metaplasias 
that exhibit a level of nuclear enlargement, atypia, crowding, 
stratification, and mitotic activity that is intermediate in degree 
between usual tubal metaplasia and AIS are referred to as atypi­
cal tubal metaplasia (Fig. 3.15), and have been postulated to be 
a precursor of the rare ciliated variant of AIS.4

In tuboendometrioid metaplasia, the metaplastic epithe­
lium contains fewer ciliated cells than seen in tubal metaplasia 
and exhibits blended features of both tubal and endometrioid 
epithelial types (Fig. 3.16). Rarely, the metaplastic process so 
closely resembles endometrial epithelium that it warrants clas­
sification as endometrioid metaplasia (Fig. 3.17).5

Differential Diagnosis
Histologically, the differential diagnosis of this group of meta­
plasias includes AIS, invasive endocervical adenocarcinoma, 
endometriosis, and mural endosalpingiosis.

• The usual types of metaplasia with a tubal component are 
distinguished from AIS by the presence in the former of an 
admixture of the three tubal cell types (ciliated, secretory, and 
intercalated), inconspicuous mitotic figures/apoptotic bod­
ies, and the lack of significant nuclear atypia. MIB-1 and p l6  
immunohistochemistry can also be helpful, insofar as typical 
examples of tubal and tuboendometrioid metaplasia usually 
have only scattered MIB-1 positive nuclei (<10%) and at most 
focal p l6  immunoreactivity, whereas in AIS generally >30% 
of nuclei are MIB-1 positive and p 16 immunoreactivity is

FIG U R E 3.15. Atypical tubal metaplasia (two separate examples). 
A: This lesion exhibits some nuclear chromatin abnormalities and has 
significant mitotic activity. B: The top portion of this gland exhibits 
nuclear atypia, stratification, and crowding. Interpretation of lesions 
such as these is subjective, and their clinical significance is uncertain.

FIG URE 3.14. A ,B : Tubal metaplasia. Note the presence of numer­
ous ciliated cells and the lack of mitotic activity. In this exam ple, the 
periglandular stroma is hypercellular.

FIG U R E 3.16. Tuboendometrioid metaplasia. A: Compare the tw o  
metaplastic glands w ith the normal endocervical gland at low er right. 
B: In comparison to tubal metaplasia, the number of ciliated cells is 
decreased, which results in a more hyperchromatic appearance.
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FIG URE 3.17. Endometrioid metaplasia. A: The m etaplastic glands 
closely resemble those seen in proliferative endometrium, and con­
trast w ith  the normal endocervical glands a t top left. B: Endometrioid 
metaplasia at higher magnification.

FIG U R E 3 .18. Tubal m etaplasia in conventional Pap smear. An 
arrow  marks a cell w ith  cilia and an apical term inal bar. The variability  
in nuclear size, shape, and degree of hyperchromasia is a reflection of 
the admixture of cell types.

typically strong and diffuse.6 To avoid overinterpretation of 
tubal metaplasia and atypical tubal metaplasia as the exceed­
ingly rare ciliated variant of AIS, overtly malignant nuclear 
features should be present before such a diagnosis is rendered.

• Invasive endocervical adenocarcinoma is unlikely to be con­
fused with this group of metaplasias, given that it is typically 
a mass-forming, symptomatic lesion with stromal invasion, 
nuclear atypia, and considerable mitotic activity.

• Of less significance is the distinction of tubal, tuboendometri­
oid, and endometrioid metaplasia from the usually incidental 
finding of superficial cervical endometriosis. This distinction 
is particularly difficult when the metaplastic glands are sur­
rounded by hypercellular stroma, although the stroma in 
these instances is usually more fibroblastic than endometriotic 
stroma and tends to blend with the neighboring endocervical 
stroma.2 The presence of numerous small vessels, extravasated 
red blood cells, and hemosiderin-laden macrophages within 
the stromal component favors endometriosis over metaplasia.

• Very rarely, florid examples of cystic endosalpingiosis involve 
the cervical wall (endosalpingiosis is discussed in Chapter 8). 
Although these lesions share with tubal metaplasia the pres­
ence of cytologically bland, tubal-type epithelium, they dif­
fer in their presentation with tumor-like symptoms, their 
grossly visible, multiple, transmural cysts, and their involve­
ment of subserosal or paracervical tissue.7

Cytologic Features of Tubal Metaplasia 
and its Distinction from Adenocarcinoma In Situ
Although textbook cytologic examples of tubal metaplasia 
often show obvious cilia with terminal bars, cilia are delicate 
structures that are easily traumatized and are difficult to discern 
in practice. Tubal metaplasia typically presents in cytologic 
preparations as crowded sheets of glandular cells that exhibit 
nuclear enlargement, high nuclear to cytoplasmic ratios, 
hyperchromaticity, and mild degrees of nuclear pleomorphism

(Fig. 3.18). Nuclei are usually round to oval with evenly dis­
tributed, finely granular chromatin.

The presence of tubal metaplastic cells in Pap smears may 
result in a diagnosis of atypical endocervical cells or AIS. In 
contrast to tubal metaplasia, palisaded, cigar-shaped nuclei 
typically predominate at the periphery of the cell groups in 
AIS, and the chromatin is usually more coarsely granular. The 
feathered edges, m itotic activity, and microacinar/rosette 
structures that are often seen in AIS are absent or inconspicu­
ous in tubal metaplasia. Close inspection of the edges of groups 
of tubal metaplastic cells may reveal focal evidence of ciliation 
in the form of terminal bars and/or actual cilia. In addition, the 
presence of an admixture of ciliated, secretory, and intercalated 
cells imparts a heterogeneity to the sheets of metaplastic cells 
that contrasts with the more monotonous appearance of the 
sheets of neoplastic cells in AIS.

Oxyphilic Metaplasia
Oxyphilic metaplasia is a rare, inconsequential, focal micro­
scopic finding in which the endocervical glandular epithelium 
possesses densely eosinophilic cytoplasm (Fig. 3.19).9The cells 
lining these glands often have enlarged, hyperchromatic nuclei, 
but there is no associated nuclear stratification or mitotic activ­
ity. Although these nuclear abnormalities have prompted this 
unusual metaplasia to be reported as atypical oxyphilic meta­
plasia, it is recommended that it simply be reported as oxy­
philic metaplasia with a note referring to its incidental nature, 
so as to avoid undue clinical concern.

Transitional Cell Metaplasia
Transitional cell metaplasia is an uncommon form of meta­
plasia that usually presents in postmenopausal women as 
an incidental finding. It features a multilayered epithelium 
composed of uniform, spindle-shaped cells w ith evenly
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FIG U RE 3 .19. Oxyphilic metaplasia. The eosinophilic cytoplasm of 
the m etaplastic gland in the low er left contrasts w ith  cytoplasmic 
appearance of the normal endocervical gland in the upper right.

FIG U R E 3.21. Endocervical gland replaced by transitional cell m eta­
plasia. The inset shows a Pap sm ear w ith  m etaplastic transitional 
cells w ith  characteristic longitudinal nuclear grooves.

dispersed chromatin, inconspicuous nucleoli, and frequent lon­
gitudinal nuclear grooves (Figs. 3.20 and 3 .21 ).10,11 Although 
the nuclei may be vertically oriented near the basement mem­
brane, they typ ica lly  transition to stream ing and swirling 
patterns in the more superficial layers. M itotic figures are 
usually absent.

The high nuclear to cytoplasmic ratios and lack of matura­
tion seen in transitional metaplasia produce a low-power pat­
tern that may suggest a HSIL. However, the streaming/swirling 
nuclear patterns and readily apparent nuclear grooves of tran­
sitional cell metaplasia, coupled with the lack of nuclear atypia 
and the virtual absence of mitotic activity, help to distinguish 
this process from HSIL. Although p i 6 and Ki-67 staining pat­
terns have not been reported in a large series of transitional 
cell metaplasias, one would expect negative to lim ited staining 
with these biomarkers, which would be another distinguish­
ing feature. In Pap smears, transitional cell metaplasia may be

recognized as streaming groups of cohesive, spindle-shaped 
cells with bland nuclear features and longitudinal nuclear 
grooves (Fig. 3.21 inset).12

NABOTHIAN CYSTS
Nabothian (retention) cysts are common incidental findings 
related to endocervical crypt dilatation following obstruction 
of the crypt outlet, which may be due to fibrosis, squamous 
metaplasia, or mucus plugging. Grossly, they are yellowish 
white, dome-shaped cysts measuring up to 1.5 cm in diameter 
that often occur in aggregates (Fig. 3.22). The cysts are usu­
ally filled with translucent, mucoid material, but the contents 
may occasionally be purulent (Fig. 3.23). The cyst lining most 
commonly consists of a single layer of columnar mucinous

FIG U R E 3.20. Transitional cell metaplasia. N ote the streaming and 
swirling of the elongated nuclei.

FIG U R E 3.22. A  conglomerate of superficially located Nabothian  
cysts is seen distorting the endocervical canal in the left half of the 
image.
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FIGURE 3.23. Nabothian cyst. This example is lined by columnar 
mucinous epithelium and contains purulent debris. M ore commonly, 
these cysts contain mucoid material.

FIG U R E 3.25. Cystic (type B) tunnel cluster. The aggregate of micro- 
cystic tubules has a lobular configuration. The inset shows a high- 
magnification v iew  of the epithelial lining of the tubules.

epithelium, but may also exhibit tuboendometrioid or squa­
mous metaplasia or be flattened due to pressure atrophy.

Although usually located in the superficial cervical stroma, 
Nabothian cysts can rarely be found deep within the cervical 
wall, where they can raise concern for adenoma malignum 
(minimal deviation adenocarcinoma) (Fig. 3 .24 ).13 In con­
trast to deep Nabothian cysts, adenoma malignum features 
(a) glands with more architectural complexity in which cyst 
formation is not usually a prominent finding, (b) an infiltra­
tive pattern that is best appreciated at scanning magnification, 
and (c) focal areas in which nuclear atypia and a periglandular 
stromal reaction can be appreciated.

TUNNEL CLUSTERS
Tunnel clusters were first described by Fluhmann,14 and are some­
times referred to as “Fluhmann’s lumens.” They almost always 
occur in multiparous women, prompting the suggestion that

they represent a subinvolutional change within endocervical glands 
that have previously undergone physiologic hyperplasia.15 They rep­
resent incidental findings that are usually multifocal, with each 
cluster averaging only a few millimeters in greatest dimension.

Cystic (type B) tunnel clusters are much more common 
than the noncystic (type A) variant, and are composed of 
closely packed, variably sized, mucin-filled microcystic tubules 
that form lobular aggregates (Fig. 3.25). The microcystic 
tubules in the cystic variant are lined by a single layer of flat­
tened to cuboidal epithelial cells that are devoid of significant 
nuclear atypia or mitotic activity. By contrast, noncystic tun­
nel clusters are characterized by lobulated aggregates of closely 
packed, small, round to oval, variably compressed glands that 
often surround a larger endocervical cleft (Figs. 3.26 and 3.27). 
Frequently, noncystic tunnel clusters are found in association 
with those of the cystic type.

FIGURE 3.24. Deep Nabothian cysts. Cysts span the full thickness of 
the cervical w all in this longitudinal section (exocervix is at left).

FIG U R E 3.26. Noncystic (type A) tunnel cluster. This lesion consists 
of lobulated aggregates of predominantly sm all, closely packed glands 
w ith  non-infiltrative borders. The inset shows the nuclear features of 
a representative gland.
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FIG U R E 3 .27. Noncystic (type A) tunnel cluster. A: A t low mag­
nification, a circumscribed proliferation of small glands is evident. 
B: In this exam ple, the nuclear features resemble those of papillary 
carcinoma of the thyroid.

F IG UR E 3.28. Cutaneous heterotopia (epidermidalization) of the 
cervix. Note the presence of hyperkeratosis, hypergranulosis, rete 
ridges, and sebaceous glands. A dilated endocervical gland is present 
in the right low er corner. The inset shows the sebaceous glands at 
higher magnification.

The glands of noncystic tunnel clusters are lined by cuboi­
dal to columnar epithelium that may exhibit moderate nuclear 
atypia that is of no clinical significance.16 The atypia is usually 
manifested by nuclear enlargement, nuclear overlapping, chro­
matin clearing, and distinct nucleoli. These nuclear changes 
are somewhat reminiscent of those seen in papillary carcinoma 
of the thyroid, albeit w ithout prom inent nuclear grooves 
or pseudoinclusions. The absence of a symptomatic cervical 
mass, its superficial location within the cervical stroma, the 
absence of a periglandular stromal reaction, and its noninfiltra­
tive, lobular architecture help to differentiate noncystic tunnel 
clusters with nuclear atypia from the usual type of endocervical 
adenocarcinoma and adenoma malignum (minimal deviation 
adenocarcinoma).

HETEROTOPIAS
Heterotopias are microscopically normal cells or tissues that are 
present in abnormal locations.

Cutaneous Heterotopia
On rare occasions, the presence of sebaceous glands and hair 
follicles has been noted as an incidental finding within the cer­
vix (Fig. 3 .28 ).17,18 This phenomenon is best referred to as cuta­
neous heterotopia or epidermidalization of the cervix, since it is 
invariably accompanied by other features of skin such as hyper­
keratosis, the presence of a granular cell layer, and rete ridges.

Prostatic Heterotopia (Ectopia)
A rare, intriguing finding is the presence of prostatic glands 
within the uterine cervix.19,20 These glands resemble those 
found in the male prostate, with the exception of the nearly 
universal presence of squamous metaplasia within some of

the glands. The combination of benign glands with papillary 
infoldings with patches of squamous metaplasia should raise 
this possibility, which can be confirmed with immunostains for 
prostate-specific antigen and prostatic acid phosphatase.

Heterotopia of Adipose Tissue
Adipose tissue is generally not regarded as a normal constit­
uent of the uterine cervix. However, a recent study has sug­
gested that fat is present in approximately 15% of specimens 
of excised cervical tissue, and that its presence should be con­
sidered a normal finding.21 However, the authors of this study 
acknowledged that adipocyte nuclei were not frequently dis­
cerned, and that only one of eight cases with fat demonstrated 
the typical S I00 immunoreactivity of adipocytes.21 If cervical 
fat were as common as that claimed in this study, then surgical 
pathologists would encounter its presence on a regular basis 
and it would be well described in histology textbooks, neither 
of which is the case. If the histologic features suggest the pres­
ence of adipose tissue within the cervical stroma, a more likely 
possibility that should first be excluded is pseudolipomatosis 
(see section on artifacts in cervical samples).

INFLAMMATORY PROCESSES 
Noninfectious Cervicitis of Usual Type
Noninfectious cervicitis of the usual type is typically due to 
some nonspecified mechanical or chemical irritation. The stro­
mal inflammatory infiltrate may be acute (neutrophils) and/or 
chronic (lymphocytes and plasma cells), and may extend into 
the epithelium (Fig. 3.29). When intraepithelial inflammatory 
cells are present, there is commonly some associated reactive/ 
reparative epithelial atypia (see section on reactive and repara­
tive processes). Some cases of so-called acute cervicitis may be
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FIG U RE 3.29. Active chronic cervicitis (acute and chronic cervicitis). 
A mixed acute and chronic inflammatory infiltrate is present w ithin the 
superficial stroma and metaplastic squamous epithelium.

FIG U RE 3.31 . Follicular cervicitis w ith  ill-defined germinal center 
that contains tingible-body macrophages.

associated with a clinically swollen cervix and a purulent dis­
charge, but many cases do not have acute symptoms and are 
probably more accurately described as active chronic cervicitis 
(analogous to active chronic gastritis), where the neutrophilic 
infiltrate serves as an indication that the nonspecific inflamma­
tory process is active. Since scattered lymphocytes are a nor­
mal component of the endocervical stroma, the diagnosis of 
chronic cervicitis should be reserved for situations in which 
the number of chronic inflammatory cells is noteworthy and 
includes the presence of numerous plasma cells.

Papillary Endocervicitis
On occasion, chronic inflammation of the endocervix takes 
the form of micropapillae that project into the endocervical 
canal. This process is referred to as papillary endocervicitis.22 
The stroma of the papillae contains a dense infiltrate of lym­
phocytes and plasma cells, and the lining epithelium consists of 
a single layer of endocervical mucinous epithelium (Fig. 3.30).

The lining epithelium lacks both cellular stratification and 
nuclear atypia, which helps to distinguish this incidental 
chronic inflammatory process from well-differentiated villo- 
glandular adenocarcinoma.

Follicular Cervicitis
An uncommon form of chronic cervicitis is follicular cervicitis, 
in which germinal centers (secondary lymphoid follicles) form 
in the superficial stroma as part of the chronic inflammatory 
infiltrate (Fig. 3.31). This type of cervicitis may be found in 
association with a chlamydial infection. W hen the lymphoid 
cells from the follicles of follicular cervicitis appear in Pap 
smears, their high nuclear to cytoplasmic ratios and coarsely 
clumped chromatin may cause them to be mistaken for HSIL 
(Fig. 3.32). The presence of tingible-body macrophages, the 
lack of cellular cohesion, the smooth nuclear contours, and the 
variability in size of the lymphocytes help to distinguish this 
process from HSIL.

FIG UR E 3.30. A ,B : Papillary endocervicitis.
F IG UR E 3.32. Pap smear w ith  follicular cervicitis. Note the pres­
ence of tingible-body macrophages (arrow).
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Reactive Polymorphous Lymphoid Infiltrates that 
Simulate Malignant Lymphoma
Rarely, florid reactive lymphoid lesions of the uterine cervix 
occur with a component of large lymphoid cells in a pattern 
that can simulate malignant lymphoma (Fig. 3.33).23,24They are 
distinguished from lymphoma by the absence of a gross mass 
or associated sclerosis, the superficial, band-like, polymorphous 
nature of the lymphoid infiltrate, and the frequent occurrence 
of surface ulceration with associated neutrophils. The large lym­
phoid cells are mitotically active, and some have the appearance 
of immunoblasts, with single, centrally located macronucleoli. 
Intermixed with the large lymphoid cells are small lymphocytes 
and plasma cells, and immunophenotypic studies demonstrate 
an admixture of B and T  cells with polyclonal plasma cells.24,25 
Surprisingly, these reactive lymphoid lesions may show evi­
dence of a clonal rearrangement of the immunoglobulin heavy 
chain gene, which in this setting does not warrant a diagnosis 
of lymphoma.25 Given that this expensive, esoteric test for clon- 
ality has no bearing on the diagnosis, it is recommended that 
immunoglobulin gene rearrangement studies not be performed 
on this spectrum of lymphoid lesions outside of a research set­
ting. If the pathologist is confident that the lesion is benign, a 
descriptive diagnosis such as “reactive polymorphous lymphoid 
infiltrate” or “florid reactive lymphoid hyperplasia” is prefer­
able to “lymphoma-like lesion” or “pseudolymphoma,” since 
the latter terms are more likely to provoke patient and clinician 
anxiety and result in unnecessarily close follow-up, additional 
clinical tests, and/or a request for expert consultation.

Arteritis
Necrotizing arteritis with features resembling polyarteritis nodosa 
rarely occurs within the female genital tract; when it does, it 
tends to preferentially involve the cervix.26"28 Histologically, small 
to medium-sized arteries exhibit inflammation (predominandy

chronic with a minor acute component) and prominent fibrinoid 
necrosis (Fig. 3.34). Although this is usually an isolated, localized 
finding in patients who lack symptoms related to vasculitis, such 
patients should be evaluated for the possibility of generalized disease.

Giant cell arteritis may also rarely involve the ovaries, fal­
lopian tubes, and uterus.28"30 As in its more typical presenta­
tion in the temporal arteries, this arteritis features (a) luminal 
narrowing/obliteration secondary to intimal proliferation; (b) 
a concentric inflammatory infiltrate composed primarily of an 
admixture of lymphocytes, plasma cells, epithelioid histiocytes, 
and multinucleated giant cells; (c) fragmentation of the inter­
nal elastic lamina; and (d) no appreciable fibrinoid necrosis 
(Fig. 3.35). Patients are typically postmenopausal, and their 
arteritis may be isolated and asymptomatic or associated with 
systemic disease. Clinical correlation is indicated in order to 
identify those patients who have generalized vasculitis.

FIG URE 3.33. Reactive polymorphous lymphoid infiltrate (so-called  
"lymphoma-like lesion"). This process consists of an admixture of 
large lymphoid cells/im m unoblasts w ith  mitotic activity, small lym­
phocytes, and plasma cells.

FIG U R E 3.34. Isolated necrotizing arteritis w ithin the stroma of 
the uterine cervix. The endocervical canal is a t upper right. The inset 
shows an involved vessel w ith fibrinoid necrosis and an associated 
inflammatory infiltrate.

FIG U R E 3 .35. Giant cell arteritis. Scattered multinucleated giant 
cells are present w ithin the vessel w all, which is also chronically 
inflamed. There is marked narrowing of vessel lumen [asterisk.
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SELECTED MICROORGANISMS 
OF THE LOWER FEMALE GENITAL TRACT
Notes:

1. Since HPV infection is closely associated with the develop­
ment of squamous intraepithelial lesions (SILs), endocervi­
cal AIS, and most forms of cervical cancer, it is discussed 
with these topics elsewhere in this chapter.

2. The microorganisms discussed in this section may cause no 
symptoms or produce disease that may be based in the vul­
vovaginal region or other extracervical site, but are presented 
here because evidence of their presence may be found in Pap 
smears. Emphasis is placed on those microorganisms that 
either have a characteristic morphology or induce relatively 
specific epithelial alterations.

Herpes
Herpes simplex virus (HSV) is a DNA virus that may infect the 
cervix (HSV type 2 is the usual cause of genital herpes infec­
tions). Infected cervical tissue rarely exhibits vesicles, since they 
are rapidly transformed into shallow ulcers. Since the diagnosis 
is often based on the clinical evaluation, cytology, and/or culture 
of lesions in the vulvovaginal region, cervical tissue samples with 
evidence of herpetic infection are uncommon. When cervical 
biopsies are obtained, viral inclusions are most likely to be identi­
fied within altered squamous cells from the margins of the ulcer­
ated tissue (Fig. 3.36). There are two different types of herpetic 
intranuclear inclusions, both of which share the “3 M s”: multi- 
nucleation, margination, and molding. To elaborate, the infected 
cells are often multinucleated, there is margination (pushing to 
the periphery) of the more darkly stained host chromatin, and 
the shape of the tightly packed nuclei of the multinucleated giant 
cells conforms to the contours of the neighboring nuclei (nuclear 
molding). In the most common form of herpetic inclusion,

FIG U R E 3.37 . Herpes virus infection. A: Pap smear w ith  m ultinucle­
ated cells w ith  several Cowdry type A  herpetic inclusions. B: High- 
magnification v iew  of a histologic section of a m ultinucleated cell w ith  
Cowdry type A  inclusions.

the bulk of the nucleus is replaced by homogeneous “ground 
glass” material. Less common is the Cowdry type A intranuclear 
herpetic inclusion, which features a large, centrally located, 
eosinophilic or purple inclusion surrounded by a clear halo and 
a peripheral rim of marginated chromatin (Fig. 3.37). This type 
of inclusion appears to represent a later stage in which virus par­
ticles are further concentrated within the nucleus.

Cytomegalovirus
Cytomegalovirus (CMV) is a member of the herpesvirus group 
that on rare occasions can produce an endocervicitis associ­
ated with characteristic viral inclusions (Fig. 3 .38).31,32 These 
inclusions are most often found within endocervical columnar 
epithelial cells as large, round to oval, purple structures sur­
rounded by a thin halo. They are identical to the intranuclear 
inclusions of CM V  found elsewhere in the body, but their

FIG UR E 3.36. Herpes virus infection. A: Characteristic "ground 
glass" herpetic inclusions are present w ithin several squamous epi­
thelial cells from the margin of an ulcer. B: Pap smear w ith herpetic 
inclusions.

F IG U RE 3.38. Cytomegaloviral endocervicitis. A  single characteris­
tic viral inclusion body is present w ith in  one of the endocervical cells. 
The neighboring stroma is chronically inflamed.
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CHAPTER 3 PATHOLOGY OF THE UTERINE CERVIX W ITH PAP SMEAR CORRELATION 77

presence near the apical end of the endocervical cells, where 
they are often seen protruding into gland lumens, gives these 
inclusions the appearance of an intracytoplasmic location.

If the patient is asymptomatic and immunocompetent, as 
is usually the case, then no treatment is necessary. However, 
since a minority of patients may be immunocompromised, the 
finding of CM V endocervicitis should prompt an immunolog­
ical evaluation that includes determination of human immu­
nodeficiency virus status.

Candida Species
Fungal infection of the cervix by Candida a lb icans and closely 
related organisms such as Candida g labra ta  ( Torulopsis) generally 
represents an extension of vulvovaginal disease. In Pap smears, 
C. a lb icans appears as an admixture of pseudohyphae and oval, 
budding yeast forms (“spaghetti and meatballs”) (Fig. 3.39A). 
True septate hyphae may also be present. In contrast to other 
Candida  organisms, Torulopsis is devoid of hyphal elements and 
consists exclusively of small, round to oval yeast-like cells that are 
often surrounded by a clear halo (Fig. 3.39B). In liquid-based 
preparations, squamous epithelial cells may appear to be skew­
ered by the pseudohyphae of the more conventional Candida  
species, creating Candida  “shish kabobs” (Fig. 3.40). Candida  
can induce changes in squamous and metaplastic cells in Pap 
smears that include slight nuclear enlargement, small perinuclear 
halos, cytoplasmic orangeophilia, and vacuolated cytoplasm; 
these reactive changes should not prompt a diagnosis of atypical 
squamous cells of undetermined significance (ASC-US).33

Cervical biopsy is not used to diagnose Candidiasis. How­
ever, fungal organisms may be identified in association with 
cervical tissue within a layer of desquamated squamous cells 
that is loosely adherent to the cervical mucosa (Fig. 3.41) or 
within the outermost aspect of the squamous epithelium,
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FIG U R E 3.40. A ,B: Candida "shish kabobs" in liquid-based Pap 
smears. These structures represent an important clue to the presence 
of Candida organisms that can be appreciated a t low magnification.

which is often infiltrated by neutrophils. Since Candida  
organisms can be recovered from the vagina of asymptomatic 
women, the diagnosis of Candidiasis should be made only in 
the appropriate clinical context.

Trichomonas Vaginalis
Trichomonads are flagellate parasites that are a common cause 
of sexually transmitted vaginitis. In Pap smears, they are recog­
nized as faint-staining, pear/kite-shaped organisms with gray 
to green cytoplasm with red granules and small nuclei that 
are oval to elongate with pointed ends (Fig. 3.42). Since these 
organisms are often poorly preserved and their flagella do not 
usually survive the slide preparation process, their cytoplasmic 
granules are often not apparent and flagella are only rarely visu­
alized. Leptothrix bacteria, which are long, thin, filamentous,

FIG U RE 3.39 . Candida organisms in Pap smears. A: Presumed 
C. albicans. Note pseudohyphae composed of chains of elongated  
yeast-like cells that are segm entally constricted a t points of attach­
ment. B: Only yeast forms are present in this exam ple of presumed 
Torulopsis (C. glabrata). The associated filamentous bacteria should 
not be mistaken for pseudohyphae.

FIGURE 3.41. Candida organisms in tissue sections. A: Occasional 
fungal organisms consistent w ith Candida species (arrows) are comin­
gled w ith shed squamous cells and red blood cells. Endocervical mucosa 
is at right. B: Focus w ith more numerous Candida fungal elements 
associated w ith shed squamous cells.
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FIG URE 3.42. T. vaginalis. A: 
Loose aggregate of trichomonads 
admixed w ith  more darkly stained 
neutrophils. Cytoplasmic granules 
and flagella are not visible. B: Few  
trichomonads associated w ith  
Leptothrix bacteria. C: Kite-shaped 
trichomonad w ith visible cytoplas­
mic granules and flagellum.

□
hair-like rods, are often seen in association with trichomonads. 
There may also be associated alterations in mature squamous 
cells that can mimic koilocytosis, as depicted in Figure 3.140.

Actinomyces
Actinomyces are anaerobic, gram-positive, filamentous bac­
teria whose identification in Pap smears is often associated 
with use of an intrauterine contraceptive device (IUD). They 
may be found as commensal microorganisms in asymptom­
atic women, but on rare occasions can also be responsible for 
pelvic inflammatory disease. In Pap smears, fuzzy aggregates of 
actinomyces organisms have been likened to cotton balls, “dust 
bunnies,” or “woolly bodies” (Fig. 3.43). The thin bacterial

FIG U RE 3.43. Pap smear w ith  bacteria morphologically consistent 
w ith  Actinomyces. Filamentous bacteria are seen radiating from the 
periphery of the aggregate of microorganisms.

filaments are best seen at the periphery of the tangled clusters 
of organisms, where they are seen radiating from the dense core 
in a sunburst pattern, often in association with neutrophils. 
Eosinophilic, club-like, Splendore-Hoeppli material may also 
be identified rimming the periphery of the actinomycotic gran­
ules, although this is more commonly seen in actinomycotic 
abscesses (Fig. 3.44).

The differential diagnosis of actinomyces includes pseu- 
doactinomycotic radiate granules (PAMRAGs)34-36 and 
cockleburrs.37 Histologically, PAMRAGs are glassy frag­
ments and strips composed of various minerals and cellular

FIG U RE 3 .44. Actinomycosis. A: Tissue section of an actinomycotic 
granule found w ithin an abscess. Note the prominent peripheral rim 
of Splendore-Hoeppli m aterial. B: In this Gram -stained section of an 
actinomycotic granule, gram-positive, branching filam entous bacteria 
(bottom) are surrounded by a rim of gram -negative Splendore-Hoeppli 
material (middle) and suppurative exudate (top).
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FIG U RE 3.47. Two cockleburrs found in association w ith degener­
ating cellular debris w ithin a Nabothian cyst.

FIG U R E 3.45. PAMRAG that w as found in association w ith  a small 
amount of tissue th at w as adherent to a removed IUD.

degradation products. They exhibit radiating, peripheral 
club-like projections due to a coating of Splendore-Hoeppli 
material, and often contain peripheral laminations that have 
been referred to as “tide-water” marks (Fig. 3.45). In con­
trast to the finely granular cores of actinomycotic granules, 
the cores of PAMRAGs are smooth and refractile. In addi­
tion, Gram stains of PAMRAGs demonstrate an absence of 
the thin, branching, gram-positive filaments characteristic of 
actinomyces. PAMRAGs are typically identified in samples 
of endometrial tissue that are closely associated with removed 
IUDs. Most PAMRAGs that occur in patients without a his­
tory of IUD use are found incidentally within endocervical 
Nabothian cysts that contain cellular debris and neutrophils 
(Fig. 3.46). Cockleburrs also have radiating club-like structures 
that appear to be related to the Splendore-Hoeppli phenom­
enon (Fig. 3.47). They may be found in Pap smears or within 
sites that harbor stagnating secretions and cellular debris, such 
as infected Nabothian cysts.

FIG URE 3.46. PAMRAGs w ithin a Nabothian cyst in a patient w ith  
no history of IUD use.

Chlamydia Trachomatis
Chlamydial organisms are obligate intracellular bacteria that are 
a common cause of sexually transmitted disease. Chlamydial 
infection may be associated with chronic follicular cervicitis. In 
Pap smears, variably sized intracytoplasmic vacuoles with target- 
oid inclusions may be present within endocervical and squamous 
metaplastic cells, which often are multinucleated (Fig. 3.48). 
The frequent absence of such changes in documented case of 
Chlamydia, the difficulty in distinguishing these vacuolated 
inclusions from mucin vacuoles or degenerative vacuoles, and 
the availability of more accurate means of diagnosis via culture 
or immunologic/molecular techniques have led to the decision 
not to mention changes suggestive of Chlamydia  when using The 
Bethesda System of Pap smear reporting. Nevertheless, those who 
examine Pap smears should be familiar with the changes that can 
sometimes be attributed to this infection, particularly since they 
often include nuclear alterations that can mimic dysplasia.

FIG U R E 3.48. A ,B: Cytologic changes suggestive of Chlamydial 
infection. Several intracytoplasmic targetoid inclusions of varying 
sizes are present. Also note the associated nuclear changes that could 
be mistaken for dysplasia.
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FIG U R E 3.54. Pseudoparakeratosis in a Pap smear related to the 
degeneration of endocervical cells. The patient had a history of oral 
contraceptive use.

FIG U RE 3.56. A ,B : Pagetoid dyskeratosis. The scattered large pag­
etoid cells have pyknotic nuclei, perinuclear halos, and intercellular 
bridges w ith  adjacent keratinocytes.

“basket-weave” appearance of glycogen-rich squamous cells 
(Fig. 3.2), pagetoid dyskeratotic cells are scattered singly in 
a splotchy distribution. The nuclei of koilocytes, unlike those 
of pagetoid dyskeratotic cells, are enlarged and irregularly 
shaped, and may be bi- or multinucleated. The absence of 
intracytoplasmic mucin, the lack of nuclear atypia, and the 
presence of intercellular bridges between the vacuolated cells 
and other keratinocytes help to distinguish pagetoid dyskera­
tosis from the extraordinarily rare examples of extramammary 
Paget’s disease extending into the exocervix or adenocarci­
noma spreading in a pagetoid fashion.

Note: Since most clinicians have never heard of pagetoid 
dyskeratosis, the pathology report should indicate that this is 
an incidental finding of no clinical significance.

• •  'V*
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FIG U R E 3.55. Pseudoparakeratosis in a Pap smear related to the 
degeneration of parabasal cells in a postmenopausal patient w ith  
atrophy. The arrow  marks a representative pseudoparakeratotic cell. 
A "dirty background" is present, which is common in atrophic smears 
and needs to be distinguished from a true tumor diathesis (see section 
on squamous cell carcinoma).

Reactive Squamous Metaplastic Changes
When squamous metaplasia becomes inflamed, parabasal-type 
cells may proliferate and their occupation of the lower half of 
the epithelium may simulate an HSIL (Fig. 3.57). Recognition 
of the reactive nature of this process is facilitated by the pres­
ence of regularly spaced nuclei with only mild variations in size 
and shape, distinct nucleoli, intercellular edema, distinct cell 
borders, intraepithelial neutrophils, and surface maturation.

Reactive Endocervical Glandular Changes
In response to inflammation, erosion, or other causes of epi­
thelial injury such as curettage, the lining epithelium of the 
endocervical canal and the underlying endocervical glands can 
exhibit reactive changes. These changes typically include (a) 
scattered cells with variably enlarged nuclei and smudged, dark 
chromatin, (b) mucin depletion and cytoplasmic eosinophilia,

Vvv •• vY#
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FIG U R E 3.57. Squamous m etaplasia w ith  superimposed reac­
tive changes associated w ith  inflamm ation. The inset shows the Pap 
smear correlate of reactive squamous m etaplastic cells.
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FIG UR E 3.58. A ,B : Endocervical glandular epithelium w ith reac­
tive changes. Note the acute inflammation th at is associated w ith the 
reactive gland in A.

FIG U RE 3.60. Reparative squamous changes in acute erosive cer­
vicitis. Reactive epithelial cells w ith enlarged, vesicular nuclei and 
prominent nucleoli are present.

and (c) an associated inflammatory infiltrate (Fig. 3.58). In 
response to a curettage-related injury, the regenerating surface 
endocervical epithelium may also show nuclear stratification 
and formation of micropapillary structures.40

In Pap smears, aggregates of reactive endocervical cells exhibit 
a variable degree of nuclear enlargement and hyperchromasia, and it 
is not uncommon for multinucleated cells to be present (Fig. 3.59). 
Features that support their reactive nature include variably sized 
nuclei with preservation of smooth, round to oval nuclear contours 
with evenly distributed chromatin, minimal nuclear crowding/ 
overlapping due to the presence of ample amounts of cytoplasm, 
and numerous acute inflammatory cells in the background.

Tissue Repair
In response to epithelial injury related to processes such as exten­
sive inflammation, surface erosion, tissue sampling, or prior

radiotherapy, reparative changes manifested by epithelial cells 
with enlarged nuclei and one or more macronucleoli may become 
prominent (Fig. 3.60). Mitotic activity may be present within this 
regenerating cell population. These changes may involve endocer­
vical, immature squamous metaplastic, or squamous epithelium.

In Pap smears, the reactive epithelial cells in typical repair 
exhibit nuclear enlargement, prominent nucleoli, smooth 
nuclear membranes, and chromatin that is usually evenly dis­
persed and pale (Fig. 3.61). These cells form cohesive, monolay­
ered sheets, with nonoverlapping nuclei streaming in the same 
direction. The typical scarcity of isolated reparative cells, bland 
chromatin, nonoverlapping nuclei within the sheets of cells, 
smooth nuclear membranes, and lack of a tumor diathesis help 
to distinguish repair from invasive squamous cell carcinoma. 
Although typical repair is classified as a negative cytologic find­
ing, cases with any atypical reparative features such as nuclear

FIG URE 3.59. Reactive endocervical cells in Pap smears. 
A: M ultinucleated cells and a fe w  cells w ith  ingested neutrophils 
are present. B: Note the marked variation in nuclear size; dysplastic/ 
cancerous endocervical lesions tend to be much more monomorphic.

F IG U RE 3.61. Typical reparative changes in presumed endocervical 
cells (Pap smear). The reactive cells form a monolayered sheet and 
exhibit prominent nucleoli and streaming nuclei. Intermingled acute 
inflammatory cells are also present.
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FIG URE 3.62. A ,B : Pap smear w ith atypical reparative features in 
presumed squamous metaplastic cells.

FIG URE 3.63. Cervix w ith biopsy site changes (chronic reparative 
phase). A layer of granulation tissue overlies a zone of brown to black 
pigment admixed w ith inflammatory cells. The inset highlights the pres­
ence of a foreign body giant cell reaction to the pigmented material.

crowding/overlapping, considerable variation in nuclear shape, 
an abnormal chromatin pattern, nuclear contour abnormali­
ties, or significant loss of cohesion are classified as atypical glan­
dular cells or ASC with reparative features whenever possible, 
recognizing that it is often difficult to determine the presumed 
cell type of origin (Fig. 3.62). In view of the fact that the major 
differential diagnostic consideration of atypical repair is inva­
sive cancer, patients with a cytologic diagnosis of atypical repair 
should undergo colposcopy with tissue sampling.

Biopsy Site Changes and Postoperative 
Granulomas
Surgical procedures and associated maneuvers to achieve hemo­
stasis result in traumatic injury to the cervix and can also gener­
ate a variety of artifactual changes (see section on artifacts near 
the end of this chapter). Tissue damage may be caused by a 
sharp knife, biopsy forceps, curette, laser, cryosurgical instru­
ment, electrocautery device, or hemostatic agent. In the first 
few weeks following the procedure, superficial necrosis is the 
dominant histologic finding. As the lesion heals, granulation 
tissue, chronic inflammation, and hemosiderin-laden macro­
phages become prominent. In lesions in which a laser, electro­
cautery device, or Monsel’s solution was used, brown to black 
pigment may be present, often in association with foreign body 
giant cells (Fig. 3.63).

The vast majority o f cervical granulomas are localized, 
nonnecrotizing, foreign body—type granulomas related to a 
previous surgical procedure.41 If pigmented or polarizable 
foreign material is present w ithin these granulomas, special 
stains for microorganisms are not indicated. Rarely, biopsy/ 
curettage-related necrobiotic granulomas that resemble 
rheumatoid nodules can also occur w ithin the cervix.42 In 
the absence o f deposits of pigment or foreign material, these 
necrotizing granulomas should be examined with special 
stains to exclude the possibility of an infection with fungi 
or acid-fast bacilli.

Radiation Effect
Radiation therapy results in a spectrum of nuclear and cyto­
plasmic alterations that collectively are referred to as radiation 
effect. Since this effect is much more commonly seen in Pap 
smears than in tissue sections, the features of radiation-induced 
changes in cytologic preparations will be emphasized. The most 
characteristic alterations occur within cells that are thought to 
be of squamous origin, although similar changes can also take 
place within endocervical cells.

Cells with radiation effect may have bizarre shapes, 
and their cytoplasm often exhibits polychromatic staining 
(Figs. 3.64 and 3.65). Nuclei become enlarged, but there is a 
concomitant increase in cytoplasm such that the normal nuclear 
to cytoplasmic ratio is maintained (cytomegaly). Binucleation 
and multinucleation are common. Nuclear chromatin may be

FIG U RE 3.64. Radiation effect. Note the macrocytes w ith  unusual 
cell shapes, multinucleation, and polychromatic cytoplasm. The pres­
ence of prominent nucleoli is related to the reparative process that 
takes place during the first fe w  months following treatm ent.
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FIG U R E 3.65. Radiation effect. A: M ultinucleated macrocyte w ith  cytoplasmic vacuolization and prominent nucleoli (acute 
phase). B: Macrocyte w ith  cytoplasmic vacuolization and polychromatic cytoplasm (acute phase).C: Cell cluster w ith ingested 
neutrophils w ithin cytoplasmic vacuoles (acute phase). D: Macrocyte w ith polychromatic cytoplasm (chronic phase).

finely granular or smudged, and ranges from hypochromatic 
to m ildly hyperchromatic. Prominent nucleoli may be present 
during the first few months following radiation, when there is 
coexisting repair. Cytoplasmic vacuolization also occurs as part 
of the acute phase (first 6 months) of radiation damage, and 
these vacuoles may contain engulfed neutrophils. In some cases, 
chronic radiation-induced changes manifested primarily by the 
presence of macrocytes with unusual shapes and polychromatic 
cytoplasm develop that may persist for the life of the patient. 
Changes similar to radiation effect can be observed in patients 
who are administered chemotherapeutic agents or who are defi­
cient in folic acid. Histologically, endocervical glands with radi­
ation effect are widely spaced and lined by mitotically inactive, 
flattened to cuboidal epithelial cells, some of which exhibit the 
cytoplasmic and nuclear alterations described above.43

Reactive Changes in Pap Smears Associated 
with Intrauterine Contraceptive Devices
lUD-related irritation of the uterine lining may result in exfo­
liation of small clusters of atypical glandular cells with large 
cytoplasmic vacuoles that compress the nuclei to the periphery 
of the cells, creating an appearance that can simulate an adeno­
carcinoma (Fig. 3-66). Nucleoli may be prominent, and the 
vacuolated cytoplasm may contain phagocytosed neutrophils. 
Although these glandular clusters are reactive, the difficulty in 
excluding an adenocarcinoma often leads to their classification 
as atypical glandular cells, with a comment indicating that they 
are likely IUD related.

Another IUD-related finding in Pap smears is the occasional 
presence of a few isolated single cells of endometrial origin (nick­
named “ding cells”) that can mimic squamous cell carcinoma 
in situ (CIS) (Fig. 3.67). In addition to the history of IUD use, 
cytologic features that help to distinguish ding cells from those 
of CIS are their occurrence exclusively as single cells, their lack 
of association with a morphologic spectrum of more obviously 
dysplastic squamous cells elsewhere in the smear, their scarcity, 
and their less pronounced nuclear contour abnormalities.

FIG U RE 3.66. A ,B: Atypical glandular cells associated w ith IUD. 
Reactive nuclear changes and prominent cytoplasmic vacuoles are 
present. In (B), some of these vacuoles contain engulfed neutrophils. 
Follow-up w as negative in both cases.
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FIG URE 3.67. "Ding cell" in a Pap smear from a patient w ith an 
IUD. These are isolated benign cells of endometrial origin that can be 
mistaken for CIS.

ENDOCERVICAL GLANDULAR HYPERPLASIAS 
Microglandular Hyperplasia
MGH is a microacinar proliferation of altered benign endo­
cervical glands that typically occurs in women of reproductive 
age who often have a history of recent oral contraceptive use 
or pregnancy.22 Although usually an incidental microscopic 
finding, florid examples of MGH can present as small polyps 
that may produce symptoms of abnormal vaginal bleeding or 
discharge (Fig. 3.68). The closely packed glands of MGH are 
of variable sizes and shapes, and their lumens often contain 
pale-staining mucinous secretions with scattered neutrophils 
(Fig. 3.69). The epithelium lining the glands may be columnar, 
cuboidal, or flattened, with the columnar cells often contain­
ing subnuclear vacuoles that result in cytoplasmic clearing (Fig. 
3.70). Mitotic figures are scarce, and the epithelial cells typically 
have bland nuclear features. The stroma is scant and usually con­
tains an admixture of neutrophils and lymphocytes. Associated

FIG UR E 3.69. M G H, usual type.

squamous metaplasia is common (Fig. 3.71), and its presence 
is thought to indicate a later stage in the evolution of M GH.44

Forms of MGH with unusual architectural patterns, 
nuclear atypia, and peculiar stroma occur, some of which can 
simulate clear cell or MGH-like adenocarcinoma.45,46 The lack 
of stromal invasion evident at low magnification, the scarcity 
of mitotic figures, the absence of marked nuclear atypia, the 
presence of a transition to more usual forms of MGH, and 
the absence of a clinically malignant mass help to distinguish 
MGH from adenocarcinoma.45 In Pap smears, MGH with 
nuclear atypia can serve as a source of atypical glandular cells 
(Figs. 3.72 and 3.73).47

Diffuse Laminar Endocervical Glandular 
Hyperplasia
Diffuse laminar endocervical glandular hyperplasia is a rare 
incidental finding that occurs in women of reproductive age, 
the significance of which lies in its potential confusion with

FIG U R E 3.70. Microglandular hyperplasia. A: Note the prominent 
subnuclear vacuoles. B: The marked extent of cytoplasmic clearing 
results in a resemblance to clear cell carcinoma.

FIGURE 3.68. Florid MGH presenting as an endocervical polyp. 
Portions of the lesion have undergone squamous metaplasia (asterisks).
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FIG UR E 3 .71. M G H  composed of lobular glandular aggregates 
rimmed by im mature squamous m etaplasia.

adenoma malignum (minimal deviation adenocarcinoma). The 
characteristic histologic finding is a diffuse band-like prolifera­
tion of crowded, evenly spaced, benign-appearing endocervical 
glands lined by columnar mucinous epithelium that is sharply 
demarcated from the underlying cervical stroma (Fig. 3.74).48 
There is typically an associated prominent chronic inflamma­
tory infiltrate. The glandular proliferation usually does not 
extend beyond the inner third of the cervical wall. Reactive 
nuclear changes and periglandular stromal edema may be pres­
ent, and should not be taken as evidence of malignancy. The 
absence of a symptomatic mass and the sharply demarcated bor­
der with uninvolved stroma are the most important features that 
differentiate this innocuous lesion from adenoma malignum.

Lobular Endocervical Glandular Hyperplasia
Lobular endocervical glandular hyperplasia is another rare type 
of benign endocervical glandular proliferation that occurs in
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FIG U RE 3.73. Histologic correlate to Pap smear in Figure 3.72  
demonstrates the presence of endocervical M GH w ith  nuclear atypia. 
The inset shows cells w ith  nuclear features that are quite similar to 
those found in the corresponding Pap smear.

adult women, most often as an incidental finding or associated 
with a cervicovaginal discharge.49 The defining feature of this 
lesion is the distinctly lobular architecture of the glandular pro­
liferation, which has a lining epithelium composed of benign- 
appearing columnar mucinous cells. The glands are of small to 
medium size and the lobular aggregates tend to cluster around 
larger glands (Fig. 3.75). Some of the glands exhibit a pyloric 
phenotype, prompting some investigators to refer to this pro­
cess as pyloric gland or gastric metaplasia.50,51 Most examples 
of this benign glandular proliferation are confined to the inner 
half of the cervical wall.

The combination of superficial location, lobular archi­
tecture, and tall columnar mucinous cells lining the glands 
allows distinction of lobular endocervical glandular hyperplasia 
from other entities in the differential diagnosis, such as tun­
nel clusters, mesonephric hyperplasia, MGH, diffuse laminar

FIG URE 3.72. Pap smear w ith  glandular atypia attributed to atypi­
cal form of M G H. The reactive glandular cells exhibit nuclear enlarge­
ment, prominent nucleoli, and phagocytosis of neutrophils. These 
changes are not specific for M GH and resemble tissue repair.

F IG UR E 3.74. Diffuse laminar endocervical glandular hyperplasia. 
N ote the sharp demarcation of the hyperplastic endocervical glands 
from the underlying stroma, and the associated chronic inflammation.
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FIG URE 3.75. Lobular endocervical glandular hyperplasia.

endocervical glandular hyperplasia, and adenoma malignum. 
In a few cases that have been interpreted as atypical lobular endo­
cervical glandular hyperplasia due to the presence of epithelial 
tufting, pseudostratification, and nuc lear atypia, molecular evi­
dence has been presented that suggests that an atypical form of 
this lesion may serve as a precursor of adenoma malignum.52

FIG U RE 3.76. Lobular mesonephric hyperplasia. A: A lobular clus­
ter of tubules (center) lies adjacent to a cleft-like duct (arrow). Note  
the typical location of this process in the deep cervical stroma (overly­
ing endocervical glands are at right). B: Two lobular aggregates of 
mesonephric tubules are present. Some of these tubules contain intra­
luminal eosinophilic secretions.

mesonephric proliferation (Fig. 3.78B). In contrast to the glands 
of the normal endocervix, tunnel clusters, MGH, tuboendome- 
trioid metaplasia, and endometriosis, a variable proportion of the 
apical aspects of the glandular elements and eosinophilic luminal 
secretions of benign mesonephric proliferations typically exhibit 
strong CD 10 immunoreactivity (Fig. 3.79).57,58

Mesonephric hyperplasia should not be confused with ade­
noma malignum (minimal deviation adenocarcinoma), since 
the latter typically features a symptomatic mass, tall columnar 
epithelial cells that contain abundant intracytoplasmic mucin, 
and irregularly shaped glands that infiltrate the superficial and 
deep aspects of the cervical wall. Although the tubulocystic pat­
tern of clear cell carcinoma bears some resemblance to hyper­
plastic mesonephric tubules, other architectural patterns (solid,

MESONEPHRIC REMNANTS 
AND HYPERPLASIAS
Benign mesonephric processes that originate from incompletely 
degenerated mesonephric (wolffian) ducts are typically found in 
the deep stroma of the lateral cervical walls. They are incidental 
microscopic findings in the vast majority of cases, and are com­
posed of characteristic small tubules and/or elongated ducts 
that vary in extent and architecture.53,54 On those unusual occa­
sions when the mesonephric elements are superficially located 
and within reach of an endocervical sampling device, they can 
serve as the source of atypical glandular cells in Pap smears.55,56

Lobular proliferations of mesonephric tubules, with or 
without an associated duct, are referred to as mesoneph­
ric remnants when <6 mm in greatest extent, and arbitrarily 
classified as lobular mesonephric hyperplasia when they 
exceed this size limit (Fig. 3.76).53,54 Although most meso­
nephric proliferations have a predominantly lobular archi­
tecture, approximately 20% exhibit a mainly diffuse pattern 
(Fig. 3.77). These diffuse processes typically span a distance 
of 10 to 25 mm and are referred to as diffuse mesonephric 
hyperplasia. The tubules of either type of mesonephric hyper­
plasia do not elicit a stromal reaction, and are typically small 
and round. These tubules are lined by a single layer of cuboi­
dal to flattened, mitotically inactive, mucin-negative, non- 
ciliated epithelial cells with bland nuclear features, and often 
contain an eosinophilic, colloid-like intraluminal secretion 
that is periodic acid-Schiff (PAS)-positive and diastase resistant 
(Fig. 3.78A). On occasion, the tubules may be lined by cells with 
“activated” nuclei with readily apparent nucleoli, but this finding 
is of no consequence in the context of an architecturally benign

FIG UR E 3.77. Diffuse mesonephric hyperplasia. Mesonephric 
tubules, many of which contain eosinophilic secretions, are scattered  
throughout this portion of the deep cervical stroma in a predominantly 
diffuse pattern.
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FIG URE 3.78. Tubules of mesonephric rem nant/hyperplasia. 
A: Typical bland nuclei and eosinophilic, colloid-like intraluminal 
secretions. B: M esonephric tubules are occasionally lined by cells that 
contain prominent nucleoli.

F IG UR E 3.80. A ,B: Mesonephric ductal hyperplasia. The hyperplas­
tic duct in A  is slightly dilated, whereas the duct in B is elongated, 
centrally compressed, and cleft-like.

papillary) are also usually present in these neoplasms. More­
over, clear cell carcinoma is a frankly malignant tumor, with 
significant nuclear atypia and mitotic activity, and also contains 
glycogen-rich clear cells and hobnail cells. Distinction of florid 
mesonephric hyperplasia from mesonephric adenocarcinoma is 
discussed in the section on the latter entity.

In contract to mesonephric tubules, mesonephric ducts 
typically are elongated structures that may have compressed 
or slightly dilated lumens and micropapillary epithelial tufts. 
When these ducts contain hyperplastic papillae and are found 
unassociated with a significant proliferation o f  mesonephric 
tubules, the process is classified as mesonephric ductal hyper­
plasia (Fig. 3 .80 ).53 The nuclei lining these ducts are often 
elongated, hyperchromatic, and oriented perpendicular to the 
basement membrane (Fig. 3.81). Distinction from endocervical

AIS is facilitated by the absence of mitotic activity, the lack of 
significant nuclear atypia, the limitation of the hyperplastic 
micropapillary process to the elongated duct and its immedi­
ate vicinity, and its isolated location in the deep aspect of the 
cervical stroma unassociated with normal endocervical glands.

POLYPS
Endocervical Polyps
Endocervical polyps are common localized overgrowths of 
endocervical tissue that are usually small (<1 cm) and solitary. 
Although often asymptomatic, they may also be the cause of 
abnormal vaginal bleeding/discharge. Grossly, the polyps proj­
ect from the endocervical canal and are nodular or elongated 
and pink to red due to their prominent vascularity (Fig. 3.82).

FIGURE 3.79. Mesonephric rem nant/hyperplasia. A: CD10 positiv­
ity of the apical aspects of the cells lining a gland, resulting in a ring 
of positive staining surrounding the lumen. B: Intense CD10 positivity 
of an intraluminal secretory product.

F IG UR E 3.81. A ,B : Mesonephric ductal hyperplasia. The cells lining 
the papillae tend to have elongated, hyperchromatic nuclei oriented 
perpendicular to the basement membrane (images taken from the two  
separate cases depicted in preceding figure).
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FIG URE 3.82. Endocervical polyp (arrow) projecting from the 
surface of the endocervical canal.

Histologically, endocervical polyps exhibit a wide range 
of patterns, depending on the relative proportions of the glan­
dular and stromal components. In the usual type of endocer­
vical polyp, mucinous endocervical-type epithelium lines the 
surface and the underlying crypts, and the core of the polyp 
consists of ample fibrous stroma with numerous thick-walled 
blood vessels (Fig. 3.83). Features that are commonly seen 
within these polyps are dilated glands, chronic inflammation 
of the superficial stroma, and squamous metaplasia. A pseu­
doneoplastic pattern may result on those occasions in which 
the glandular element predominates within these polyps 
(Fig. 3.84). A feature that helps to differentiate this lesion from 
a well-differentiated adenocarcinoma is that the hyperplastic 
glands recapitulate the architecture of the normal endocervix 
(elongated clefts with side channels) rather than exhibiting the 
haphazard architecture of infiltrating glands. In other endocer­
vical polyps, the fibrous stroma or vascular component may 
predominate (stromal or vascular polyps, respectively).

FIG UR E 3.84. Endocervical polyp. The glands in this exam ple are 
hyperplastic and recapitulate the architecture of the normal endocer­
vix, w ith  side channels branching from elongated clefts.

In endocervical polyps with surface erosion, the underlying 
stroma typically consists of inflamed granulation dssue (Fig. 3.85). 
Surface trauma and inflammation can also result in reparative/ 
degenerative atypia within the overlying endocervical/metaplas- 
tic epithelium (Fig. 3.86), which can be the source of atypical 
epithelial cells in Pap smears (Fig. 3.87). Approximately 1 of 
every 200 endocervical polyps harbors an SIL; the Pap smears in 
such cases are typically nondiagnostic due to the less accessible 
nature of the lesional cells.59

Fibroepithelial Polyps
Fibroepithelial polyps (mesodermal stromal polyps) are more 
commonly seen in the vagina, but may also arise within the 
exocervix on rare occasions. The frequent finding of atypical 
stromal cells may cause concern for sarcoma. These lesions are 
invariably benign, and are discussed in more detail in Chapter 2.

FIG U R E 3.85. Endocervical polyp w ith  a prominent fibrovascular 
component. A zone of erosion-related, inflamed granulation tissue is 
interposed betw een the surface squamous m etaplastic epithelium  and 
the vessel-rich stromal core.

FIG U RE 3.83. Endocervical polyp (usual type). Portions of the 
superficial stroma are chronically inflamed, and the stromal core con­
tains several thick-walled blood vessels.

ak
us

he
r-li

b.r
u



CHAPTER 3 PATHOLOGY OF THE UTERINE CERVIX W ITH PAP SMEAR CORRELATION 91

FIG URE 3.86. Surface of tw o  d ifferent endocervical polyps w ith  
surface traum a and inflammation. The main image shows predomi­
nantly degenerative atypia, w ith  variably sized, hyperchromatic, 
degenerating nuclei. The inset shows squamoid cells w ith  reparative 
atypia that are the histologic correlate of the cells in the right-sided 
image in Figure 3.87.

MISCELLANEOUS NONNEOPLASTIC 
PROCESSES
Ectopic Decidua
Decidualization of the superficial cervical stroma occurs com­
monly during late pregnancy, and may present as an incidental 
microscopic finding, a plaque-like lesion, a pseudopolyp, or in 
association with endometriosis (Fig. 3.88).60 This process can 
be distinguished from squamous cell carcinoma by its mitotic 
inactivity, lack of nuclear atypia, and cytokeratin negativity.

The presence of decidual cells in Pap smears is seen on 
occasion, where they are found singly and in small aggregates. 
Cytologically, decidual cells are large with a wide variation in

FIGURE 3.88. Decidual pseudopolyp. This polypoid cervical lesion is 
composed of decidualized stromal cells admixed with chronic inflamma­
tory cells, and is lined by attenuated endocervical epithelium. The inset 
shows decidual cells w ith abundant cytoplasm and distinct cell borders.

nuclear size, finely granular chromatin, variably prominent 
nucleoli, and abundant cytoplasm (Fig. 3.89). The cytologic 
differential diagnosis of decidual cells includes moderate dys­
plasia, tissue repair, and carcinoma.

A rias-S te lla  Reaction
Although the pathologist is accustomed to recognizing the 
Arias-Stella reaction (ASR) in endometrial glands, this process 
m ay be misdiagnosed when found outside o f its usual loca­
tion. Nearly, all patients with endocervical gland involvement 
by the ASR are either pregnant or taking oral contraceptives, 
and the involved glands represent an incidental finding that 
may be either within otherwise normal endocervical mucosa 
or within an endocervical polyp.61 The nuclear abnormalities 
are as described for endometrial ASR (see Chapter 4). Fea­
tures that are often present in endocervical ASR include clear

FIG UR E 3.87. A ,B : Pap smears from patients w ith  biopsy-proven 
endocervical polyps w ith  surface traum a and inflammation. Reparative 
features are evident in these aggregates of endocervical (A ) and squa­
moid (B ) cells.

FIG U R E 3.89. Decidual cells in Pap smears from tw o different 
patients. W ithout a history of pregnancy, these cells could be mis­
taken for a significant lesion.
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FIG URE 3.90. Endocervical gland w ith  ASR. In this example, there 
is partial involvement of the gland. The lesional cells have enlarged 
nuclei w ith smudged chromatin, oxyphilic cytoplasm, occasional clear 
cytoplasmic vacuoles, and a fe w  intranuclear pseudoinclusions (most 
visible at far left). M itotic  figures are conspicuously absent.

cytoplasmic vacuoles, intraglandular epithelial tufts, hobnail 
cells, oxyphilic cytoplasm, delicate papillae, intranuclear pseu­
doinclusions, and partial gland involvement (Fig. 3.90).61

Differential Diagnosis
In contrast to endocervical AIS, the ASR does not feature easily 
recognizable mitotic figures, apoptotic bodies, a more uniform 
population of atypical cells, a high Ki-67 proliferative index, or 
strong immunoreactivity for p i6. Features that favor the ASR 
over clear cell carcinoma include the absence of a mass, a scan­
ning magnification architectural pattern that is consistent with 
involvement of preexisting benign glandular elements, the lack 
of stromal infiltration or an associated stromal reaction, the wide 
range of nuclear atypia, and the lack or rarity of mitotic figures 
within the involved glands. As one might imagine, glandular 
cells with ASR may be misinterpreted as dysplastic or malignant 
cells in Pap smears, underscoring the need for correlation with 
clinical history, physical examination, and biopsy material.

Deep Endocervical Glands
On rare occasions, benign endocervical glands can be found 
within the deep aspect of the cervical stroma (Fig. 3.91), 
prompting concern for adenoma malignum (minimal devia­
tion adenocarcinoma).62 Features that help to distinguish this 
process from a bland-appearing adenocarcinoma include (a) its 
presentation as an incidental microscopic finding rather than 
a symptomatic mass, (b) the widely spaced nature and archi­
tectural simplicity of the glands, and (c) the lack of even focal 
nuclear atypia or periglandular stromal reaction.

Endocervicosis
Endocervicosis is a very rare phenomenon that refers to the 
presence of benign endocervical-type glands in unusual sites 
such as the urinary bladder, abdominopelvic lymph nodes, and

FIG U R E 3.91. Deep endocervical glands. Scattered endocervical 
glands appear to be wandering through the deep portion of the cervi­
cal stroma.

peritoneum. This process has been reported to involve the outer 
aspect of the cervical wall, where its irregularly shaped glands, 
pseudoinfiltrative pattern, and occasional reaction to mucin 
within the stroma can result in confusion with adenoma malig­
num.63 Unlike the latter neoplasm, endocervicosis typically 
features a zone of uninvolved cervical stroma between the deep- 
seated lesion and the normal endocervical glands and contains a 
more prominent cystic component. In addition, cervical endo­
cervicosis often has glands that are lined by low/mid columnar 
to flattened epithelial cells, which contrasts with the aberrantly 
tall, mucin-rich cells often present in adenoma malignum.

Endometriosis
The general features and extragenital manifestations of endome­
triosis are discussed in Chapter 8. In the cervix, endometriosis is 
usually superficially located beneath the exocervical epithelium 
or within the endocervical canal, where it most often represents 
an incidental finding.64 Superficial endometriosis is typically 
unassociated with generalized pelvic endometriosis, and often 
occurs in patients whose cervix has been previously traumatized 
by a surgical procedure or birth-related injury. Endometriosis 
may also be located deep within the cervical stroma in occasional 
cases, where it is thought to represent an extension of symptom­
atic pelvic endometriosis. Whether superficial or deep, the area 
of endometriosis resembles an ectopic focus of disordered prolif­
erative or weakly proliferative endometrium (Fig. 3.92).

The elongated, hyperchromatic nuclei of the cells lining 
the endometriotic glands, coupled with occasional glandular 
mitoses, may result in a misdiagnosis of a dysplastic/neoplastic 
endocervical glandular lesion if  the endometriotic stromal 
component is attenuated, obscured, or not recognized.64 Given 
these glandular features, it is not surprising that superficial 
endometriosis may also serve as an uncommon source of atypi­
cal glandular cells in Pap smears.65

In contrast to endometriosis in most other sites, CD 10 immu- 
nostaining is not helpful in identifying cervical endometriosis
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FIG U R E 3 .92. Superficial cervical endometriosis. A: An aggregate 
of endom etrial glands and stroma resembling disordered proliferative 
endometrium is present beneath the squamous lining of the exocervix. 
B: High-m agnification v iew  of the focus of endometriosis.

because both endometriotic stroma and periglandular endocervi­
cal stroma are immunoreactive for this marker.58 However, tri­
chrome and reticulin stains can be utilized to facilitate recognition 
of endometriotic stroma within the cervix. W ith the trichrome 
stain, the collagen-sparse endometriotic stroma stains red, while 
the collagen-rich cervical stroma stains blue; the reticulin stain 
highlights the delicate network of fibers that surrounds the indi­
vidual endometriotic stromal cells in a pattern that contrasts with 
the largely nonreactive cervical stroma.66

In rare cases of cervical endometriosis, there are no iden­
tifiable endometriotic glands. This unusual process, termed 
stromal endometriosis, is distinguished from low-grade endo­
metrial stromal sarcoma on the basis of its small size, superficial 
location, circumscription, occasional evidence of old hemor­
rhage in the form of hemosiderin-laden macrophages, and lack 
of angiolymphatic invasion.67 Another very rare lesion that is 
sometimes associated with cervical endometriosis is formation 
of a so-called ceroid granuloma, which is a nodular collec­
tion of sheets of histiocytes that contain ceroid (lipofuscin) 
pigment.68 This light brown, finely granular pigment exhibits 
a positive reaction with the PAS with diastase stain and a nega­
tive reaction with iron stains such as Prussian blue, which facil­
itate its distinction from the more coarsely granular deposits 
of hemosiderin.68 In gynecologic pathology, ceroid pigment is 
most commonly encountered in pseudoxanthomatous lesions 
of the fallopian tube and ovary, which are also often related to 
endometriosis and are illustrated in Chapters 5 and 6.

M u ltinucleated  Stromal Giant Cells
The finding of scattered multinucleated stromal giant cells within 
the superficial stroma beneath the squamous mucosa of the exo­
cervix represents an incidental microscopic finding (Fig. 3.93).69'70 
The arrangement of the nuclei within the multinucleated cells is 
often in a jumbled, wreathlike pattern, and the nuclei are variably

FIG UR E 3.93. A: M ultinucleated stromal giant cells scattered 
throughout the superficial stroma of the exocervix. B: Multinucleated  
giant cells w ith  nuclei in a jumbled, w reathlike pattern.

hyperchromatic. Mitotic figures are absent, there is no stromal 
reaction, and there is no associated foreign material.

MISCELLANEOUS BENIGN TUMORS
Cervical leiomyomas are uncommon,71 and exhibit the same 
histologic features as the much more common smooth muscle 
tumors of the uterine corpus (see Chapter 4). Other benign 
tumors that rarely occur in the cervix that resemble their coun­
terparts in more usual sites are hemangiomas,72 blue nevi,73 
glomus tumors,74 inverted transitional cell papillomas,75 and 
miillerian papillomas.76 Superficial myofibroblastomas are rare 
tumors that usually involve the vagina (see Chapter 2), but a 
few reported cases have arisen within the uterine cervix.77

SQUAMOUS INTRAEPITHELIAL LESIONS 

Terminology
The terminology of the Bethesda System is widely used for 
both cytologic and histologic classification of precursors of 
squamous cell carcinoma. Under this system, low-grade squa­
mous intraepithelial lesion (LSIL) encompasses exophytic con­
dylomas (condyloma acuminatum and immature condyloma), 
flat condylomas, and cervical intraepithelial neoplasia (C1N) 
1/mild dysplasia, whereas HSIL includes CIN 2 and CIN 3 
(moderate dysplasia, severe dysplasia, and CIS). Given that the 
older terminology is ingrained in the minds of many physicians 
and that the CIN terminology is still commonly used for tissue 
diagnoses, it is recommended that at least one of the equivalent 
older designations be listed in the pathology report in paren­
theses following the SIL diagnosis to minimize confusion.

Koilocytosis is the descriptive term used for the viral cyto- 
pathic effect of squamous cells that have been infected with 
HPV in a productive manner (i.e., with generation of large 
numbers of infectious virions), and is manifested primarily by
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perinuclear cytoplasmic clearing (“halos”) and nuclear abnor­
malities, as discussed below. Koilocytes are seen in condyloma­
tous lesions, but may also be present on the surface of HSILs. 
Although the term “koilocytosis” is not used in the Bethesda 
System for reporting of cytologic specimens, it still has utility 
in succinctly conveying the finding of viral cytopathic effect 
associated with HPV infection in tissue samples.

In years past, some investigators separated koilocyto- 
sis/condylomatous change/flat condyloma from koilocytic/ 
condylomatous atypia, with the latter often being equated with 
CIN 1. Koilocytic atypia demonstrated more extensive nuclear 
abnormalities than seen in typical koilocytosis, and was often 
associated with mild atypia and mitotic activity in the lower 
third of the epithelium. Since distinction of these lesions is 
poorly reproducible and they share similar HPV types, biologic 
behavior, and clinical management, more recent classifications 
have included all these lesions under the umbrella of LSIL.

Role of HPV
Infection of squamous epithelium with HPV is a necessary, 
but not sufficient, step in the development of the vast majority 
of cervical squamous cell carcinomas and their precursors.78-80 
Most of the risk factors for SIL and cervical carcinoma, such 
as multiple sex partners, first coitus at a young age, and his­
tory of sexual relations with males who have had penile warts 
or multiple sex partners, relate to behavior that increases the 
risk of exposure to HPV. Since this exposure usually occurs in 
young adult women, it is not surprising that the incidence of 
LSIL and HSIL peaks in the 20- to 24- and 25- to 29-year-old 
age groups, respectively.81

HPV may be found intracellularly as a free circular form 
known as an episome, integrated into the host DNA, or as both 
episomal and integrated forms.80 Integration into the host DNA 
greatly facilitates the development of carcinoma. It is concep­
tually expedient to think of LSILs that are likely to regress as 
harboring virus in an episomal form, while HSILs and invasive 
cancer contain integrated virus, but this appears to be an over­
simplification.80 HPV is subclassified into low-risk and high-risk 
groups, depending upon the potential of the lesions with which 
they are associated to progress to carcinoma. Classic high-risk 
types found in cancer precursors and many carcinomas are HPV 
16 and HPV 18, while prototypical low-risk types often found 
in exophytic condylomas are HPV 6 and HPV l l . 79,82

Rationale for Screening Guidelines, Treatment 
Recommendations, Diagnostic Thresholds, 
and Subdivisions of SIL
In the recent past, it was standard to treat all biopsy-proven 
LSILs. However, it is now well established that most cases of 
LSIL behave like infectious rather than preneoplastic processes 
and will regress spontaneously, with the rare event of progres­
sion of LSIL to invasive cancer almost always being preceded 
by HSIL and taking several years to develop.83,84 Attention 
has also recently been focused on the downside of identifying,

following, and treating all HPV-related abnormalities, which 
includes increased cost, increased patient anxiety, and physi­
cal damage to the cervix that has been linked to increased 
premature births.85 This information, coupled with the high 
prevalence of HPV in sexually active teenagers, has led to the 
development of updated guidelines that recommend that cervi­
cal cancer screening not be initiated until the age of 21 years, 
that it occur every 2 to 3 years rather than annually, and that 
biopsy-proven LSIL generally be followed conservatively rather 
than ablated or excised.86,87 Since false-positive diagnoses of 
LSIL are not uncommon,88 the implementation of these guide­
lines should markedly diminish overtreatment of patients with 
both legitimate and overcalled LSIL.

Even though a tissue diagnosis of LSIL may no longer 
prompt therapeutic intervention, the pathologist still needs to 
be cognizant of the potentially serious psychosocial implications 
of diagnoses of HPV-related lesions, given that they are sexually 
transmitted. In this environment, it is logical to use stringent 
criteria for a histologic diagnosis of LSIL to reduce the inci­
dence of false-positives. Equivocal biopsies that are suggestive 
of a subtle form of LSIL should be diagnosed as being within 
the range of normal. In selected instances, such as when using a 
case for quality assurance, teaching, or research purposes, tissue 
from equivocal cases can be submitted for HPV-DNA analysis 
and/or an assessment of proliferative activity via MIB-1 immu- 
nohistochemistry,89 but this is not cost-effective from the stand­
point of patient management. This conservative approach to 
the diagnosis of LSIL should reduce stress for the pathologist, 
gynecologist, and patient when confronted with this common­
place, challenging, and subjective differential diagnosis.

In contrast to LSIL, HSIL (particularly CIN 3) is more 
likely to persist or progress to invasive cancer and requires 
treatment.83,90 Although some studies have suggested that CIN 2 
behaves more like CIN 1 than CIN 3, the diagnosis of CIN is 
subjective, and the reproducibility/validity of biopsy diagnoses 
of CIN 1 and CIN 2 is less than optimal.88,91,92 There is evi­
dence that CIN 2 represents a hodgepodge of both HPV-related 
lesions that are likely to regress and potential cancer precursors, 
rather than representing a distinct entity.91 It is thought that 
combining CIN 2 with CIN 3 w ithin the category of HSIL 
for diagnostic and management purposes provides a margin of 
safety, since approximately 25% of cases interpreted as CIN 2 
will be upgraded to CIN 3 upon expert review.91 Since such a 
review is equally likely to result in a downgrade to CIN l , 91,92 
the subjective diagnosis of CIN 2 in a cervical biopsy should 
be confirmed by intradepartmental consensus opinion.93 The 
rationale for such a cautious approach to the diagnosis of CIN 2 
is that with the revised treatment recommendations, the most 
clinically relevant histologic cut point in terms of treatment has 
shifted from negative versus LSIL to LSIL versus HSIL, which 
typically translates to attempting to distinguish the upper end 
of CIN 1 from the lower end of CIN 2.

Although the current recommendation is to follow his­
tologic LSIL conservatively, LSIL diagnosed by Pap smear 
should prompt colposcopy except under special circumstances, 
since approximately 15% of cervical biopsies performed for
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a cytologic diagnosis of LSIL result in a tissue diagnosis of 
HSIL.94 The reasons for this cytologic/histologic discordance 
include (a) sampling error, (b) subjective differences in inter­
pretation, and (c) masking of an underlying HSIL by surface 
koilocytosis or an atypical keratotic reaction.

The division of SILs into two rather than three or four 
categories is supported by the lim ited number of clinical man­
agement options, advances in the understanding of the biology 
of these conditions (LSIL often representing a viral infection 
likely to regress vs. HSIL representing a potential cancer pre­
cursor), and realistic expectations in terms of the diagnostic 
reproducibility of these categories.

The Role of Ki-67 (MIB-1) and p16 
Immunohistochemistry in the Diagnosis of SIL
Fortunately, the vast majority of cervical biopsies can be inter­
preted on the basis of morphology alone. However, a small 
percentage of problematic cases can benefit from the use of 
immunohistochemistry. The most common difficult differen­
tial diagnoses of clinical significance that are related to SILs are 
(a) atrophy versus HSIL and (b) immature squamous metapla­
sia with reactive atypia versus metaplastic HSIL. The utility 
of MIB-1 and p l6  immunohistochemistry in these and other 
related situations is discussed in the following paragraphs (these 
biomarkers are also useful in helping to distinguish endocervi­
cal AIS from its mimics, as discussed later in this chapter). Pro- 
ExC is a recently developed biomarker that is also useful in the 
diagnosis of HSIL and AIS,95-97 but protocols regarding how to 
best utilize this marker are still evolving.

Ki-67 (MIB-1)
Detection of the cell proliferation-associated Ki-67 antigen in 
formalin-fixed, paraffin-embedded tissue with the monoclonal 
antibody MIB-1 enables assessment of the proliferative activity 
of the cell population under study. In the normal exocervix, 
only scattered cells just above the basal layer and rare basal cells 
demonstrate MIB-1 positivity, which is a nuclear staining reac­
tion (Fig. 3.94A).98 Atrophic squamous epithelium shows even 
less MIB-1-detected proliferative activity that is also confined 
to the basal and parabasal region98’99 (see separate section on 
atrophy). As alluded to in the previous section, MIB-1 can 
be utilized to help distinguish LSIL from normal squamous 
epithelium with pseudokoilocytic changes, although this is not 
encouraged. LSIL w ill typically contain clusters of two or more 
positively stained nuclei in the upper two-thirds of the epithe­
lium, whereas variants of normal w ill show staining only at 
or below the parabasal region (avoid counting immunoreac­
tive parabasal cells lining loops of upwardly projecting cervical 
stroma or immunoreactive intraepithelial lymphocytes as stain­
ing patterns supportive of LSIL).89 MIB-1 staining of LSIL also 
shows many positive cells within the lower third of the epi­
thelium.89,98 Although this staining pattern overlaps with that 
of immature squamous metaplasia,98 this form of metaplasia 
is much more easily confused with HSIL than LSIL, and the 
pattern of MIB-1 immunoreactivity in HSIL is one in which

FIG URE 3.94. Typical patterns of MIB-1 immunoreactivity. 
A: Normal exocervical squamous epithelium, w ith positive nuclear 
staining confined to scattered cells w ithin the parabasal and basal 
region, which includes cells in close proximity to the loop-shaped verti­
cal projections of vascular cervical stroma. B: HSIL, w ith numerous cells 
w ith positive nuclear staining throughout all levels of the epithelium.

an average of approximately 60% of cells show positive nuclear 
staining throughout all layers of the epithelium (Fig. 3.94B).

Operationally, MIB-1 staining can be considered support­
ive of a diagnosis of HSIL (positive HSIL pattern) when nuclear 
staining of >30% of the epithelial cells present in the upper 
two-thirds of the cervical squamous epithelium is present.100 
The degree of staining in the bottom third of the epithelium is 
disregarded, and staining involving <30% of the epithelial cells 
in the upper two-thirds of the epithelium is considered to be a 
negative HSIL pattern. For proper evaluation, sections should 
be well oriented and without surface denudation or significant 
numbers of intraepithelial inflammatory cells.

MIB-1 staining also has utility in evaluating cauterized 
resection margins, since the usual patterns of immunoreac­
tivity of dysplastic and nondysplastic epithelium are retained 
despite the artifactual changes that may make routine histo­
logic assessment impossible101 (see section on cautery artifact at 
the end of this chapter).

p16
p 16 is a cell cycle regulatory protein. The mechanism by which 
infection of cervical squamous or glandular epithelial cells with 
high-risk HPV leads to p i6 overexpression involves complex 
interactions between molecules that regulate the cell cycle and 
viral-encoded gene products,82 and is beyond the scope of this 
work. For the practicing surgical pathologist, it is the differ­
ential patterns of p l6  expression in the various squamous and
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glandular lesions of the cervix, rather than the details of the 
molecular biology, that are of practical value.

When dealing with carcinoma of the cervix and its precur­
sors, p l6  overexpression as manifested by diffuse, strong, nuclear, 
and/or cytoplasmic immunostaining can generally be used as a 
surrogate marker for the presence of high-risk HPV-DNA, which 
otherwise would require in situ hybridization or polymerase 
chain reaction for its detection.102 As expected, there is no signifi­
cant p l6  staining in normal, atrophic, inflamed, or metaplastic 
squamous epithelium of the cervix.6,102 p l6  immunoreactivity in 
LSIL is variable, but is often confined to the lower third to half of 
the epithelium (Fig. 3.95), whereas in HSIL the pattern is typi­
cally diffuse, continuous, and strong immunoreactivity extending 
from the basement membrane into the upper third of the epi­
thelium or involving its full thickness (Fig. 3.96).6,102 However, 
overlap in these staining patterns is sufficiently common to make 
this feature unreliable in distinguishing LSIL from HSIL.102-104

p l6  immunohistochemistry is often used in conjunction 
with MIB-1 in ambiguous cervical biopsies, since the combina­
tion of an HSIL pattern of p l6  immunoreactivity with a high 
Ki-67 proliferation index is strongly supportive of a diagnosis of 
HSIL. As a note of caution, it is important to remember when 
interpreting p 16 immunostains that there are both HPV-depen- 
dent and non-HPV-related mechanisms of p i 6 overexpression, 
with the latter phenomenon exemplified by the frequent p l6  
positivity of lobular endocervical glandular hyperplasia, a subset 
of the superficial columnar cells of MGH, serous carcinoma of 
the endometrium, and uterine leiomyosarcoma.102,105-108

FIG U RE 3.95. A ,B: Typical pattern of p16 immunoreactivity in LSIL. 
Positive staining is present in the lower third to half of the HPV- 
infected epithelium. In B, note the absence of staining of the normal 
squamous epithelium on the right side of the image. (p16 immunos­
tains courtesy of Dr. Steve Kargas.)

Low-Grade Squamous Intraepithelial Lesions
Exophytic Condylomas
In the cervix, the different forms of HPV-induced condylomas 
are considered subtypes of LSIL. Although uncommon, cervi­
cal condyloma acuminata with the typical exophytic papil­
lary architecture do occur (Fig. 3.97). On occasion, epithelial 
hyperplasia within a condylomatous LSIL can take the form of 
small superficial spikes that can be visualized colposcopically, 
which has prompted some colposcopists to refer to these lesions 
as spiked condyloma (Fig. 3.98). As is the case for condyloma 
acuminatum, immature condyloma, which is also referred to 
as papillary immature metaplasia, is the product of a low-risk 
HPV infection (type 6 or l l ) . 109 This lesion is composed of 
papillary projections of immature parabasal-type squamous 
cells supported by slender fibrovascular stalks, and tends to arise 
within the deeper (more proximal) portions of the transforma­
tion zone (Fig. 3.99). The squamous cells of immature condy­
loma have bland nuclear features and show little to no mitotic 
activity, but are slightly crowded together. Koilocytosis is not 
well developed in these lesions, since viral cytopathic effect is 
manifested in mature rather than immature squamous epi­
thelium. There is often preservation of overlying endocervical 
mucinous epithelium, although usually in an attenuated state.

Despite its name, immature condyloma does not appear 
to develop into the more mature condyloma acuminatum,

FIG UR E 3.96. A ,B  Typical patterns of p16 im munoreactivity in 
HSIL. The extent of positive staining of the dysplastic epithelial sur­
face varies from involving the low er tw o-thirds of the epithelium  (A ) to 
involving its full thickness (B ). In B, also note the p16 positivity of the 
endocervical glands in those portions th at have been replaced by HSIL, 
and the non-reactivity of the uninvolved glands, (p i 6 immunostains 
courtesy of Dr. Steve Kargas.)
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FIG U R E 3.97. Condyloma acuminatum arising in cervical transfor­
mation zone. The inset shows koilocytosis of condylomatous squa­
mous epithelium.

FIG U R E 3.99. Immature condyloma (papillary immature m etapla­
sia). An attenuated layer of endocervical mucinous epithelium enve­
lopes the papillary projections. The inset shows the bland nuclear 
features of this lesion.

which is less cellular and exhibits squamous maturation with 
abundant amounts of eosinophilic cytoplasm and patches of 
overt koilocytosis. Immature condyloma also needs to be dis­
tinguished from papillary squamous cell carcinoma, which dis­
plays significant nuclear atypia and a high mitotic rate.

Flat Condyloma/CIN I
In contrast to the vulva and perianal region, the vast major­
ity of cervical condylomatous lesions are flat rather than pap­
illary. Since (a) the morphologic features of flat condyloma 
(flat squamous epithelium with koilocytosis/koilocytic atypia) 
are difficult to distinguish from and merge with those of CIN 
1, (b) both flat condyloma and CIN 1 usually harbor interme­
diate to high-risk rather than low-risk HPV,100 and (c) their 
biologic behavior and clinical management are similar, they are 
considered to be within the same subgroup of LSIL.

M ultiple features are assessed when evaluating a cervical 
biopsy for the presence of koilocytosis. True koilocytosis is

usually apparent at low to medium magnification, presenting 
as a discrete alteration in the superficial to midzonal regions 
of the epithelium (Figs. 3 .100-3 .102). These alterations are 
due to variable combinations of nuclear enlargement, nuclear 
hyperchromasia, a jumbled distribution of cells with varying 
nuclear density, prominence and variability in the size and 
shape of perinuclear halos, and abnormal surface keratiniza- 
tion with hypereosinophilia. When examined under high mag­
nification, the nuclei of koilocytes will generally have at least 
three times the nuclear area of normal intermediate squamous

FIGURE 3.100. A ,B: LSIL (flat condyloma/koilocytosis). Discrete altera­
tions are evident in the superficial half of the epithelium at low to medium 
magnification.

FIG URE 3.98. LSIL w ith  features of the so-called spiked condyloma. 
This lesion is characterized by epithelial spikes and koilocytosis.
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FIG UR E 3.101. LSIL (flat condyloma/koilocytosis). A: Koilocytes 
are prominent, but atypia in the lower third of the epithelium is not 
impressive. B: Koilocytes w ith pyknotic nuclei are embedded within  
an atypical parakeratotic plaque.

cell nuclei, which corresponds to at least a 70% increase in 
nuclear diameter as compared to this reference cell. However, 
koilocytes may exhibit a range of nuclear sizes, and failure 
to meet this size criterion should not preclude a diagnosis of

FIG U RE 3 .103. Low-grade squamous intraepithelial lesion. A: This 
image illustrates koilocytic atypia, which w as previously distinguished  
from koilocytosis in some earlier classification schemes. B: An arrow  
marks a dyskeratocyte associated w ith  koilocytosis.

LSIL in an otherwise obvious case. The nuclei often exhibit 
dense, smudged chromatin and crinkled (“raisinoid”) contours 
(Fig. 3.103A). Binucleation and multinucleadon are common, 
and dyskeratotic cells may be present (Fig. 3.103B).

The nuclear and cytoplasmic features of koilocytes out­
lined above also apply to their identification within Pap smears 
(Figs. 3.104—3.106). The rim of dense cytoplasm at the periph­
ery of the koilocytes may exhibit polychromatic blends of 
orange, pink, and blue-green with the Pap stain.

HPV-related lesions associated with or indistinguishable 
from CIN 1/mild dysplasia exhibit nuclear atypia within the 
lower third of the epithelium, often accompanied by some 
mitotic activity in this region that can include atypical division 
figures (Figs. 3.107 and 3.108). In Pap smears, the nuclei of 
m ildly dysplastic squamous cells have at least three times the 
nuclear area of an intermediate squamous cell (at least 70% 
greater diameter), which makes them larger than most nuclei 
of higher grade squamous dysplasias (Fig. 3.109). However, 
m ildly dysplastic squamous cells retain significant amounts of 
cytoplasm, which results in a lower nuclear to cytoplasmic ratio 
than that seen in HSIL. Whereas the nuclei of koilocytes often 
have dark, smudged chromatin, m ildly dysplastic nuclei tend 
to be less hyperchromatic and exhibit a crisp, finely granular, 
evenly distributed chromatin pattern. The nuclear contours of 
m ildly dysplastic squamous cells are smooth to only slightly 
irregular, and their cytoplasmic borders are well defined.

In an effort to prospectively identify the small proportion 
of cases of biopsy-proven LSIL that will eventually progress to 
HSIL or invasive carcinoma, some investigators have focused 
attention upon the roughly 5% to 10% of LSILs that feature

FIG U RE 3.102. A ,B: LSIL (flat condyloma/koilocytosis). The lesion 
in A  is subtle, and represents the low er end of the spectrum of recog­
nizable koilocytosis.
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FIG U RE 3.104. A ,B: LSIL in Pap smears. Koilocytes w ith  perinu­
clear cavitation, nuclear abnorm alities, and a peripheral rim of poly­
chromatic cytoplasm are present.

scattered cells with marked nuclear atypia within the mature por­
tions of the squamous epithelium. Although one group found 
that patients with cervical biopsies with LSIL of this type had a 
much higher incidence of HSIL on follow-up than did patients 
with ordinary LSIL,110 another group found no such difference 
between these two types of LSIL and speculated that marked 
nuclear atypia in this setting is a degenerative phenomenon.111

FIG 3 .105. A ,B : LSIL in Pap smears. Additional images of koilocytes.

FIGURE 3.106. LSIL in Pap smear. Haphazardly arranged, atypical, oran- 
geophilic dyskeratocytes with small, opaque nuclei are generally indicative 
of an HPV infection, although similar examples of "atypical parakeratosis" 
are sometimes classified as ASC-US.

FIG URE

In addition to the inherent subjective nature of interpreting 
potentially dysplastic lesions of the cervix, reproducible classi­
fication is hindered by the interpretation of some pathologists 
of lesions with significant (HSIL-like) nuclear atypia confined 
to the lower third of the epithelium as HSIL rather than LSIL 
(Fig. 3.110),100 and by the lack of consensus as to the significance of

3.107. LSIL (CIN 1 w ith koilocytosis).
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FIG U RE 3.108. LSIL (CIN 1 w ith koilocytosis). Four mitoses are pres­
ent in the lower third of the epithelium, tw o of which are abnormal 
(arrows).

finding atypical mitotic figures within a lesion that would other­
wise be classified as CIN 1. Atypical mitotic figures are considered 
a marker of aneuploidy, and their presence justifies classification 
as CIN 2 for some pathologists. However, others allow atypical 
mitotic figures in CIN 1, and recognizing what constitutes these 
structures in an individual case can be problematic.

High-Grade Squamous Intraepithelial Lesions
Conventional (Nonkeratinizing) HSIL
Nearly all HSILs contain high-risk HPV, often in an integrated 
form.80,100 HSIL of the usual type features cells with obvious

nuclear atypia replacing more than the lower third of the squa­
mous epithelium. In the older CIN terminology, CIN 2 refers 
to lesions in which between one-third and two-thirds of the 
lower aspect of the epithelium has been replaced by these dys­
plastic cells (Fig. 3.111), whereas CIN 3 encompasses those 
dysplasias that extend into the upper third of the epithelium, 
including the full-thickness lesion formerly referred to as CIS. 
As mentioned earlier, some pathologists also designate lesions 
that are architecturally CIN 1 as HSIL if  there is HSIL-like 
nuclear atypia in the lower third of the epithelium (Fig. 3.110).

The atypical nuclei in HSIL are characterized by hyper- 
chromasia, enlargement, variability in size and shape, irregu­
lar contours, and interspersed clumps of coarse chromatin 
(Fig. 3.112). Nuclei are crowded and haphazardly oriented, 
and often overlap one another. Cell membranes are indistinct, 
and there is often a variably prominent component of elon­
gated cells oriented perpendicular to the basement membrane.

FIG U R E 3.110. LSIL (CIN 1 w ith  koilocytosis). The presence of some 
cells in the low er third of the epithelium  w ith  nuclear atypia of the 
degree typically seen in HSIL w ould prompt some pathologists to 
upgrade this lesion to HSIL (CIN 2).

\  *  *

FIGURE 3.109. A ,B: LSIL in Pap smears (mild dysplasia). In A, com­
pare the nuclear features of the dysplastic cells to the nucleus of the 
normal intermediate squamous cell in the top mid-portion of the image.

FIGURE 3.111. HSIL (CIN 2 w ith koilocytosis). The apparent "surface 
maturation" in CIN 2 is usually related to the presence of koilocytosis.
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FIG U R E 3.114. HSIL (CIN 3) replacing the surface lining of the endo­
cervical canal along w ith  some endocervical glands. The exocervical 
squamous epithelium at the upper right is uninvolved. N ote the dis­
crete, smooth-contoured nature of the replaced glands, and the partial 
involvement of the gland at left (arrow).

FIG U RE 3.112. A ,B : HSIL (CIN 3). In these tw o  separate examples, 
note the full-thickness atypia and crowding of the dysplastic nuclei 
and the presence of scattered mitotic figures throughout all levels of 
the epithelium.

Scattered mitotic figures are present throughout the dysplastic 
portion of the epithelium, and atypical mitoses are usually read­
ily apparent. Abnormal vascular patterns are associated with 
HSIL, which are useful colposcopic clues whose histologic cor­
relate is seen on occasion (Fig. 3.113). HSIL typically originates 
in the transformation zone and grows via replacement of the 
lining of the endocervical canal with extension into endocervi­
cal glands (Fig. 3.114). Replacement of the surface glandular 
epithelium is usually complete, but there may be an overlying 
layer of mucinous endocervical epithelium in rare instances
(Fig. 3.115).

Care should be taken not to misinterpret the smooth- 
contoured, distended nests of endocervical glands that have 
been replaced by HSIL as invasive carcinoma; this distinction 
may be difficult when such nests are closely aggregated rather 
than discrete (Fig. 3.116). Extensive gland involvement by

FIG U RE 3.113. HSIL (CIN 3). Although not often w ell-visualized his­
tologically, this section demonstrates the presence of vertically ori­
ented, slender capillary loops extending very close to the epithelial 
surface, which is the correlate of the red dots (punctation) seen in HSIL 
via the colposcope.

HSIL maintains a depth and distribution of involved glands 
that is consistent with a noninvasive lesion, serial sections will 
usually demonstrate partial gland involvement by HSIL, and 
squamous maturation is typically absent.

The uncommon finding of either squamous maturation 
or central necrosis within endocervical glands replaced by 
HSIL serves as a clue to impending or nearby invasion 
(Fig. 3.117); multiple sections of such lesions should be examined 
to exclude microinvasion.112 Extensive glandular involvement by 
HSIL with expansile growth, which is often accompanied by 
central necrosis, is also cited as another risk factor for microinva- 
sion.112 However, this phenomenon may be difficult to distin­
guish from a pattern of invasive squamous cell carcinoma that 
mimics endocervical crypt involvement by CIN 3, which is dis­
cussed later in this chapter and depicted in Figures 3.156—3.159.

FIG U R E 3.115. HSIL w ith  preservation of surface layer of endocervi­
cal columnar mucinous epithelium. This finding is unusual in HSIL and 
is more typical of immature squamous metaplasia.
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FIGURE 3.118. Detached strips of HSIL in an endocervical curettage.FIG U RE 3.116. A ,B: High-grade squamous intraepithelial lesion 
(CIN 3) w ith extensive endocervical glandular involvement. This lesion 
is characterized by superficial aggregates of closely packed endocer­
vical glands that are partially to completely replaced by HSIL. The 
smooth epithelial-stromal interface, foci of partial glandular involve­
ment, lack of squamous maturation, and absence of a stromal reaction 
all support this being a non-invasive process. Compare this pattern  
w ith that of superficial invasion that mimics endocervical glandular 
involvement by CIN 3 in Figs. 3 .156 to 3.159.

When found in endocervical curettings, HSIL typically pres­
ents as randomly oriented, detached strips of dysplastic squamous 
epithelium (Fig. 3.118). Grading of these strips may not be pos­
sible, although features of HSIL are usually apparent despite the 
suboptimal orientation. Regardless of the degree of dysplasia, the 
detection of dysplastic squamous epithelium in an endocervical 
curettage necessitates a cone biopsy or loop electrosurgical excision 
procedure (LEEP) to ablate the lesion and exclude the possibility of

an underlying invasive cancer (unless clinicopathologic correlation 
can confidently attribute the dysplastic epithelium to “contamina­
tion” from a lesion closer to the external os). On rare occasions, 
HSIL extends beyond the endocervical canal and replaces portions 
of the lining of the endometrial cavity and even the fallopian tube 
by direct extension (Fig. 3.119).113 However, in the vast majority 
of endometrial samples in which detached strips of HSIL are iden­
tified, contamination of the sample by HSIL dislodged from the 
endocervical canal is the explanation (Fig. 3.120).

In Pap smears, the main features of HSIL that help to 
distinguish it from LSIL are the presence of smaller dysplas­
tic cells with higher nuclear to cytoplasmic ratios, more pro­
nounced irregularities in the contour of the nuclear membrane, 
and the tendency for HSIL to exhibit more hyperchromatic- 
ity, more granules of coarsely clumped chromatin, and more 
irregularly distributed chromatin than LSIL (Figs. 3.121 and 
3.122). In some forms of CIS, the evenly distributed, coarsely 
granular chromatin imparts a speckled pattern that conveys a 
shimmer and sparkle to the nuclei that is quite characteristic

FIG U RE 3.117. Endocervical glands replaced by HSIL (CIN 3) w ith  
features worrisome for impending/nearby invasion. A: Central necro­
sis of involved gland. B: Involved gland w ith squamous maturation  
(cells w ith abundant eosinophilic cytoplasm, sometimes in association 
w ith keratinization and/or intercellular bridges).

FIG U RE 3.119. HSIL replacing the lining of the endometrium  
(arrows). The inset shows the nuclear features of this HSIL.
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FIG U R E 3 .120. Convoluted strips of HSIL (arrowheads) found w ithin  
an endometrial curettage. The inset shows a high-magnification view  
of the HSIL, which represents a "contam inant" originating from the 
endocervical canal.

of this lesion (Fig. 3.123). CIS may also feature sheets of three- 
dimensional syncytial-like aggregates that are often referred to 
as hyperchromatic crowded groups (HCGs) (Fig. 3.124).

When extension of CIS into endocervical glands presents as 
HCGs in Pap smears, distinction from endocervical AIS may be 
difficult, since recognizable residual columnar cells and/or pali­
saded nuclei may be present at the edges of these cellular aggregates 
(Fig. 3.125).114 The feature that is most helpful in characterizing 
the lesion as squamous rather than glandular is the presence of 
occasional flattened cells with elongated nuclei at the periphery of 
the cell clusters, which results in smooth, abrupt edges rather than 
the feathered edges typical of AIS. The histologic correlate of these 
occasional spindle-shaped cells are most likely the flattened resid­
ual endocervical lining cells that are undergoing pressure atrophy

FIG U R E 3.121. HSIL (m oderate dysplasia) in tw o  separate Pap 
smears. In comparison to the mildly dysplastic cells of LSIL, the dys­
plastic cells in HSIL are smaller, have higher nuclear to cytoplasmic 
ratios, and usually exhibit more pronounced nuclear contour and/or 
chromatin abnormalities.

FIG U RE 3.122. A ,B : HSIL (severe dysplasia/CIS) in tw o separate Pap 
smears. The dysplastic cells in both cases have high nuclear to cyto­
plasmic ratios, but exhibit different types of chromatin abnormalities.

as they are being displaced by HSIL (Fig. 3.126). The nuclei of 
CIS are also more jumbled than those of AIS, and the rosettes and 
microacinar structures that may be seen in AIS are absent in CIS.

Metaplastic HSIL
The most difficult and subjective types of HSIL to diagnose are 
those that share features with immature squamous metaplasia. In 
the usual type of metaplastic HSIL, there is typically sufficient 
full-thickness nuclear atypia, hyperchromasia, crowding, and dis­
organization to distinguish this lesion from immature squamous 
metaplasia, although the degree of nuclear crowding and disor­
ganization is less impressive than that in the conventional type 
of HSIL (Fig. 3.127). The finding of mitotic figures at various 
levels throughout the epithelium can make the diagnosis easier, 
although mitoses are often frustratingly rare in these lesions. 
Obtaining the HSIL pattern of results with p l6  and Ki-67 immu­
nostains may be necessary in order to make a definitive diagnosis.

FIG U R E 3 .123. HSIL (CIS) in Pap smear. Some of the cells have a 
coarsely granular, evenly distributed, speckled chromatin pattern that 
is characteristic of CIS. The nuclear to cytoplasmic ratio is extremely 
high, nuclei are overlapping, and cell borders are indistinct.
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FIG U R E 3.124. HSIL (CIS) in Pap smear. The "hyperchromatic 
crowded group," which in this case is CIS, contrasts w ith  the sheet of 
endocervical cells on the left side of the image.

When there are significant nuclear contour and chromatin 
abnormalities, metaplastic HSILs are a recognizable form of 
HSIL in Pap smears (Fig. 3.128). However, these lesions can 
be subtle and pose diagnostic difficulties in cytologic prepara­
tions, just as they do in histologic sections. When metaplastic 
HSIL presents as a few small, isolated cells, they are easy to 
overlook or misinterpret (Fig. 3.129). In conventional smears, 
the cells of metaplastic HSIL may also form single-file, linear 
streaks within mucoid material that may be mistaken for his­
tiocytes at low magnification (Fig. 3.130).

In the so-called “eosinophilic dysplasia” variant of metaplas­
tic HSIL, metaplastic-type epithelial cells with abundant eosino­
philic cytoplasm, distinct cell borders, mild nuclear atypia, and

FIG U RE 3.126. HSIL (CIN 3) w ith  endocervical gland involvement. 
Arrowheads mark the flattened nuclei of attenuated endocervical lin­
ing cells, whose presence in Pap smears is a useful clue to the correct 
diagnosis. Also note peripheral palisading of nuclei along the bottom  
portion of the involved gland, which is the histologic correlate to the 
palisading shown in the Pap sm ear in Figure 3.125.

occasionally distinct nucleoli are crowded together throughout 
the full thickness of the epithelium (Figs. 3.131 and 3.132).115 
There is preservation of cell polarity and the nuclei are regularly 
spaced from one another. Isolated cells with recognizable dys­
plastic nuclear features are usually present. Mitotic figures are 
typically sparse. The vast majority of such cases show diffuse p l6  
positivity and a Ki-67 staining pattern similar to conventional 
HSIL, which supports their classification as a variant of HSIL. 
To avoid confusion, examples of eosinophilic dysplasia should be 
diagnosed first and foremost as HSIL, with a note indicating that 
it has features of this particular variant. Approximately 70% of 
cases of eosinophilic dysplasia are associated with a conventional 
SIL, which facilitates its recognition. In those cases in which the

FIG U R E 3.125. HSIL (CIS) in Pap smear. Features of endocervical 
gland involvement are present, as characterized by occasional cells 
w ith  flattened nuclei at the periphery of the cellular aggregate (arrow­
head] and smooth, abrupt edges. The partially detached epithelial strip 
to the left of the arrowhead shows nuclear palisading.

FIG U RE 3.127. HSIL, m etaplastic type. In comparison to conventional 
HSIL, the dysplastic cells of m etaplastic HSIL are less densely packed, 
have more cytoplasm, exhibit less architectural disarray, and have a 
lower mitotic rate.
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FIG U R E 3 .128 . A ,B : Pap smears w ith  HSIL, m etaplastic type. High 
nuclear to cytoplasmic ratios, chromatin abnorm alities, and irregular 
nuclear contours are helpful diagnostic features. In B, a normal inter­
m ediate squamous cell is present in the bottom portion of the image.

diagnosis is being considered without a neighboring SIL that is 
more obvious, p i6 and Ki-67 immunostains are recommended.

Keratinizing HSIL
A small subset of HSIL referred to as keratinizing HSIL exhibits 
abnormal surface keratinization (Fig. 3.133A). In Pap smears, 
severely dysplastic cells with extremely hyperchromatic nuclei, 
at least some of which have dense, orangeophilic cytoplasm, 
are characteristic of this lesion (Fig. 3.133B). The background 
often contains keratinous debris that may simulate a tumor dia­
thesis, and dysplastic cells with spindle and tadpole shapes may 
be present. As discussed in the section on the Pap smear diag­
nosis of invasive squamous cell carcinoma, the resulting cyto­
logic appearance can be virtually indistinguishable from invasive 
keratinizing tumors. In addition to the potential problem of
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FIGURE 3.130. HSIL, metaplastic type (severe dysplasia). In this con­
ventional Pap smear, linear streams of severely dysplastic squamous cells 
have formed that could be mistaken for histiocytes at low magnification.

overcalling keratinizing HSIL as invasive carcinoma in cytologic 
preparations, some cases can also be undercalled due to a surface 
layer of hyperkeratosis and/or parakeratosis that can mask the 
high-grade nature of these lesions in Pap smears (Fig. 3.134).

ATYPICAL SQUAMOUS CELLS IN PAP 
SMEARS
In the Bethesda System, Pap smears that are suggestive of SIL are 
diagnosed as ASC. In the vast majority of these cases, the main 
differential diagnosis is with a low-grade or borderline SIL, and 
these Pap smears are further qualified as being of undetermined 
significance (ASC-US). In about 10% of ASC cases, the differen­
tial diagnosis is with HSIL, and these Pap smears are designated 
ASC-H to indicate that HSIL cannot be excluded. Ideally, ASC- 
US cases are triaged with same-specimen testing for high-risk 
HPV (positive —> colposcopy; negative —» follow-up in 1 year),

m

FIG U R E 3.129 . HSIL, m etaplastic type (severe dysplasia). This 
loosely aggregated group of three severely dysplastic squamous cells 
lurking in the "w hite spaces" of a liquid-based Pap smear may be over­
looked or m isinterpreted as im mature metaplasia, histiocytes, exfoli­
ated endometrial cells, or "ding cells" related to IUD use.

FIGURE 3.131. Eosinophilic dysplasia variant of metaplastic HSIL. 
Distinction from squamous metaplasia with reactive atypia can be difficult.
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FIGURE 3.132. Eosinophilic dysplasia variant of metaplastic HSIL.

while patients with ASC-H diagnoses proceed directly to colpos­
copy.94,116 In a recent survey of several hundred laboratories, the 
median rate of ASC-US was 4.3%, and the median ASC to SIL 
ratio, which is commonly used as a quality improvement moni­
tor, was 1.5.117 Approximately 40% to 50% of ASC-US cases are 
positive for high-risk HPV, and this figure can be used as a qual­
ity assurance benchmark.117,118 Although some cases of ASC-US 
will ultimately be shown to be associated with biopsy-proven SIL, 
many cases are due to reactive inflammatory/degenerative changes, 
atrophy, air-drying artifact, and other undefined processes.

Criteria for a diagnosis of ASC-US include nuclear enlarge­
ment (at least 2.5 times the nuclear area of a normal intermediate 
squamous cell, which corresponds to at least a 60% increase in 
nuclear diameter compared to this reference standard), a slight 
increase in nuclear to cytoplasmic ratio, and mild abnormalities

FIGURE 3.133. Keratinizing HSIL (CIN 3). A: This histologic section 
demonstrates the abnormal surface keratinization, which is associ­
ated w ith loosely adherent keratinous debris that contains dysplastic 
squamous cells. B: The corresponding Pap sm ear shows the cytologic 
features of a keratinizing HSIL. Note how the keratinous debris in the 
background simulates a tumor diathesis.

FIGURE 3.134. HSIL (CIN 2 w ith  a fe w  koilocytes). The overlying layer 
of parakeratosis may prevent cytologic sampling of the dysplastic squa­
mous cells in the deeper layers and result in a false negative Pap smear.

in nuclear chromatin pattern and nuclear contour. Some cases 
achieve ASC-US status by virtue of the presence of atypical 
parakeratosis or by the rarity of the atypical cells, which if  more 
numerous would be diagnostic of a low-grade or borderline 
(low- vs. high-grade) SIL. Not surprisingly, the diagnosis of 
ASC-US is subjective and poorly reproducible, and attempts to 
illustrate representative examples are often met with thoughts 
from the viewers of “looks negative to me” or “I’d call that LSIL” 
(Fig. 3.135). The most common reasons for classification of a 
Pap smear as ASC-H are (a) the presence of a small number of 
atypical immature metaplastic cells worrisome for metaplastic 
HSIL (Fig. 3.136) and (b) HCGs of cells with presumed squa­
mous differentiation that are difficult to visualize.

FIGURE 3.135. ASC-US. A: Two atypical squamous cells are pres­
ent, one of which is binucleated. Note the enlarged nuclei, slightly 
hyperchromatic chromatin, and smooth nuclear contours of these cells. 
B: The squamous cell in the bottom of the image exhibits mild nuclear 
enlargem ent, grainy chromatin of the type often seen in dysplasia, and 
a slender perinuclear halo. However, the nuclear contour is smooth 
and this w as one of only a fe w  abnormal cells present in the smear.
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FIGURE 3.136. ASC-H. Atypical squamous m etaplastic cells, a fe w  
of which exhibit nuclear contour abnorm alities, are present in this 
liquid-based Pap smear. Follow-up biopsy showed HSIL.

THE DIFFERENTIAL DIAGNOSIS OF 
SQUAMOUS INTRAEPITHELIAL LESIONS
Perinuclear Halos
Without a doubt, misinterpretation of cervical squamous cells 
with perinuclear halos and mild nonspecific nuclear alterations 
as koilocytes is the single most overdiagnosed entity in gyneco­
logic surgical pathology. In one study sponsored by the National 
Cancer Institute, 41% of cervical biopsies with an initial diag­
nosis of LSIL were reclassified as within normal limits by the 
panel of reviewing pathologists.88 Cervical biopsies that feature 
large, uniform areas with perinuclear halos and mild nuclear

FIGURE 3.138. A,B: Pseudokoilocytosis (no significant abnormality). 
These high-magnification images of tw o different cervical biopsies 
highlight the common finding of glycogenated squamous cells w ith  
perinuclear halos. Although not apparent at this magnification, the 
nuclei are of comparable size to that of normal interm ediate cells, and 
these histologic features w ere present over continuous, large portions 
of squamous epithelium.

abnormalities represent glycogenated epithelium with mild dis­
turbances in maturation, reactive changes related to inflamma­
tion, or artifacts due to tissue processing and fixation (Figs. 3.137 
and 3.138). Distinction of koilocytosis from pagetoid dyskerato­
sis is discussed in the section on reactive and reparative processes.

In Pap smears, well-glycogenated squamous cells or cells 
with perinuclear halos without accompanying nuclear enlarge­
ment and atypia should be considered variants of normal and 
not overdiagnosed as ASC or LSIL (Fig. 3.139). In patients 
with a T richom onas vagina lis infection, it is not uncommon 
for some of the mature squamous cells in Pap smears to exhibit

FIGURE 3.137. M ild  nonspecific changes resulting in resemblance to 
koilocytosis (no significant abnormality). Perinuclear halos and irregular 
nuclear contours may result in an interpretation of koilocytosis. However, 
there is no nuclear enlargement (compare w ith normal intermediate cell 
nuclei at right), peripheral condensation of cytoplasm is absent, much 
of the apparent nuclear irregularity is due to compression of nuclear 
membranes by cytoplasmic contents, and the uniformity of the area of 
potential abnormality would be unusual for viral cytopathic effect.

FIGURE 3.139. A.B Pseudokoilocytes in Pap smears (negative cytol­
ogy). Perinuclear halos are present, but w ithout associated nuclear 
abnormalities. As shown in A, cytoplasmic clearing due to glycogen 
often has a golden-yellow tinge and is not as transparent as the halos 
seen in viral cytopathic effect.
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FIGURE 3.140. A,B: Pap smears showing Trichomonas infection 
associated w ith  squamous cells w ith reactive perinuclear halos. The 
organisms are marked by arrowheads.

FIGURE 3.142. Immature squamous m etaplasia w ith involvement of 
endocervical glands. Tangential sectioning through the basal region of 
a m etaplastic gland accounts for the solid cellular nodule of m etaplas­
tic cells in the low er left portion of the image.

perinuclear halos (Fig. 3.140). The absence of nuclear enlarge­
ment and atypia distinguishes these reactive cells from HPV- 
related koilocytes.

Atypia of Maturity
In Pap smears from perimenopausal and postmenopausal 
women with mature squamous epithelium, isolated squa­
mous cells may show some degree of nuclear enlargement 
that prompts consideration for a diagnosis of ASC or LSIL 
(Fig. 3.141). However, the threshold for a nonnegative diag­
nosis in such cases should be raised, since the vast majority of 
these cases do not harbor high-risk HPV or represent biopsy- 
proven SIL.119 Unless there are nuclear contour and chromatin 
abnormalities that accompany the nuclear enlargement, these 
“atypias of maturity” should be regarded as being within nor­
mal limits.

Immature Squamous Metaplasia
In immature squamous metaplasia, there is a gradual replacement 
of endocervical columnar mucinous epithelium by parabasal- 
type squamous cells. This is a normal finding that is commonly 
seen on the surface of the endocervical canal and within super­
ficially located endocervical glands (Fig. 3.142). The presence of 
mild degrees of variation in nuclear size and shape, relatively high 
nuclear to cytoplasmic ratios, tendency for vertically oriented 
nuclei, and the lack of surface maturation can lead to confusion 
with HSIL (Fig. 3.143). Occasional mitotic figures may be seen, 
particularly in the lower levels of the epithelium, but atypical

' f  *

FIGURE 3.141. Nuclear enlargem ent of isolated mature squamous 
cells in a Pap smear from a postmenopausal wom an. This so-called 
"atypia of maturity" is best interpreted as being w ithin normal limits.

FIGURE 3.143. HSIL on the right merges w ith  im mature squamous 
m etaplasia toward the left.
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division figures are not present. Although the nuclear chromatin 
may appear mildly abnormal in immature squamous metapla­
sia, it is fairly uniform throughout, and does not exhibit more 
significant chromatin abnormalities such as the hyperchromatic, 
coarsely clumped chromatin often seen in HSIL. The regularity 
in the spacing of nuclei and the presence of nucleoli also favor 
a metaplastic process, as does the presence of residual mucinous 
epithelial cells on the surface (Fig. 3.10). However, this latter 
phenomenon can also rarely be seen in HSIL (Fig. 3.115).

Atypical Immature Squamous Metaplasia
There exists a subset of borderline squamous metaplastic lesions 
that blends reactive and potentially dysplastic features that con­
founds even experts in the field. The term atypical immature squa­
mous metaplasia (AIM) was coined in 1983 to describe a distinct 
histologic entity” with features of immature squamous metaplasia 
with increased cellularity, mild nuclear atypia, and a low mitotic 
rate with an absence of atypical division figures (Fig. 3-144).120 It is 
associated with abnormal Pap smears that have usually been inter­
preted as ASCUS or ASC-H. Subsequent studies have shown poor 
reproducibility for the diagnosis of AIM, which actually represents 
a heterogeneous group of lesions that includes squamous metapla­
sia with reactive atypia, AIM, LSIL, and metaplastic HSIL.
Cases recognized as having AIM-like features should be reviewed 
with colleagues and critically evaluated with additional sections 
and considered for biomarker analysis with p l6  and Ki-67 in an 
effort to more precisely characterize these lesions. Patients with 
problematic lesions that remain difficult to subcategorize should 
receive close clinical follow-up. Although the AIM terminology 
persists in the literature, its use as a diagnostic term has fallen out 
of favor in view of the wide range of processes that it represents.

Atrophy
Atrophy of exocervical and vaginal squamous epithelium is 
due to estrogen deprivation and is characterized by a thin layer 
of mitotically inactive basal and parabasal cells with oval to
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FIGURE 3.145. A,B: Atrophic exocervical squamous epithelium from  
tw o d ifferent postmenopausal wom en. Note the horizontal orientation 
of the elongated parabasal-type nuclei. The basal layer has a picket 
fence" arrangem ent in A, but not in B.

elongate nuclei (Fig. 3.145). There is some overlap between 
the histologic features of atrophy and transitional cell meta­
plasia. Atrophic squamous epithelium lacks surface maturation 
and may exhibit increased nuclear density and hyperchro­
matic nuclei, which can lead to the false impression of HSIL. 
However, the mitotic inactivity, uniformity in nuclear size and 
shape, and horizontal cellular arrangement of the subset of 
parabasal-type cells with spindle-shaped nuclei help to distin­
guish atrophy from HSIL. Immunostains for Ki-67, perhaps in 
conjunction with p l6 , can be helpful in difficult cases. In sharp 
contrast to HSIL with an atrophic pattern (Fig. 3.146), atro­
phic epithelium is p l6  negative and has a Ki-67 proliferative
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FIGURE 3.144. Atypical squamous intraepithelial process w ith  A IM - 
like features. This lesion probably represents HSIL, but a definitive 
diagnosis is difficult on morphologic grounds alone.

FIGURE 3.146. HSIL that resembles atrophy in routine histologic 
sections. A: Despite the thin epithelium and lack of cellular crowding, 
a suspicion for HSIL is raised by the mitotic figure and nuclear atypia. 
B: The Ki-67 (M IB-1) staining pattern, w ith  nuclear staining of numer­
ous cells throughout all but the uppermost level of the epithelium, sup­
ports the diagnosis of HSIL.
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index of <3% in the basal one-third and virtually zero in the 
upper two-thirds of the epithelium.6,98 "

The Pap smear correlate of atrophy is the presence of 
numerous parabasal cells, which is illustrated in Figure 3.7B,C. 
When the sheets of parabasal cells are thick or cellular, they 
represent a form of HCG that can mimic HSIL (Fig. 3.147). 
Recognition of the uniformity of nuclear size and the lack of 
abnormalities in nuclear chromatin and contour in the mono­
layer portion of these sheets facilitates this distinction. Another 
possible source of misdiagnosis in some inflamed, atrophic 
smears is the presence of “blue blobs,” which appear to repre­
sent mummified parabasal cells with precipitated hematoxylin 
(Fig. 3.147 inset). In postmenopausal women with atypical 
atrophic smears, a short course of estrogen therapy followed by 
a repeat Pap smear will often clarify the situation, since atro­
phic cells will show maturation, whereas dysplastic cells will 
persist.

Nodular Aggregates of Endometrial Histiocytes
As noted earlier in this chapter, HSIL can be found in endome­
trial samples on rare occasions, either due to contamination from 
dysplastic epithelium originating within the endocervical canal 
or related to replacement of portions of the endometrial lining by 
HSIL. One potential mimic of HSIL within endometrial samples 
is the presence of nodular aggregates of endometrial histiocytes, 
which can also mimic a variety of other histiocytic and nonhis- 
tiocytic processes (Fig. 3.148).125 These nodules are commonly 
associated with blood and fibrin. The haphazard arrangement of 
cells that are closely packed, the variability of nuclear contours, 
and the presence of mitotic activity can lead to a misdiagnosis of

FIGURE 3.148. Nodular aggregate of endometrial histiocytes w ith in  
an endometrial curettage. Aggregates of this type can be misinter­
preted as fragm ents of HSIL originating in the endocervix that have 
been inadvertently admixed w ith  the endometrial sample.

HSIL (Fig. 3.149A). Immunohistochemistry can be of assistance, 
since the histiocytic aggregates are positive for the macrophage 
marker KP-1 (Fig. 3.149B) and negative for cytokeratin, whereas 
the opposite is true of the constituent cells of HSIL.

Other Entities
In tissue sections, HSIL also needs to be distinguished from 
squamous metaplasia with reactive changes, transitional meta­
plasia, and microinvasive squamous cell carcinoma. In Pap 
smears, additional entities/cell types that enter the differential 
diagnosis of HSIL include endometrial cells from the lower 
uterine segment, histiocytes, radiation effect, IUD-related 
“ding cells,” follicular cervicitis, decidua, and trophoblastic 
cells. These topics are considered elsewhere in this chapter.

FIGURE 3.147. Squamous epithelial atrophy in a Pap smear. A  
sheet of parabasal cells is present w ithin an inflammatory background. 
The sheet is thicker in the left side of the image, w here it gives the 
false impression of nuclear crowding, hyperchromasia, and cytoplas­
mic orangeophilia. The inset shows a "blue blob" from a d ifferent 
atrophic smear, w ith the centrally located, small nucleus of a degener­
ated parabasal cell mimicking a macronucleolus w ithin w hat falsely 
appears to be a large, atypical naked nucleus.

FIGURE 3.149. Endometrial histiocytes mimicking HSIL. A: Note the 
jumbled nuclei w ith variable shapes and m itotic activity. B: A KP-1 
immunostain confirms the histiocytic nature of these aggregates.
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Cervical
Cancer

I cm

FIGURE 3.150. Invasive squamous cell carcinoma. This exophytic 
tumor protrudes from the external cervical os (the cervix has been 
am putated from a radical hysterectomy specimen).

INVASIVE SQUAMOUS CELL CARCINOMA 
AND ITS VARIANTS126
Squamous cell carcinoma and its variants account for approxi­
mately 75% of invasive carcinomas of the cervix. As is true 
for HSIL, the vast majority of squamous cell carcinomas are 
associated with high-risk HPV types. Although the mean age 
at presentation is 50 to 55 years, approximately 25% of tumors 
occur in patients under 35 years of age. Patients usually pres­
ent with abnormal vaginal bleeding and/or an abnormal Pap 
smear; those with small tumors may be asymptomatic.

Grossly, squamous cell carcinoma almost always involves 
the transformation zone and may be polypoid, papillary, nod­
ular, diffusely infiltrative, or ulcerated (Figs. 3 .150-3 .152). 
The sectioned surface of squamous cell carcinoma is usually 
gray-white and is sometimes punctuated by numerous min­
ute specks of soft, pale yellow, paste-like material. This speck­
led pattern may be due to keratinous debris within nests of

keratinizing squamous cell carcinoma and/or punctate foci of 
tumor necrosis (Fig. 3.153).

Microinvasive Squamous Cell Carcinoma127128
Microinvasion is defined by the Society of Gynecologic 
Oncologists (SGO) as a depth of invasion of <3 mm and an 
absence of angiolymphatic invasion. In contrast, the Interna­
tional Federation of Gynecologic Oncologists (FIGO) 2008 
revised staging system for carcinoma of the cervix has reaffirmed 
its prior policy of subdividing microinvasive squamous cell car­
cinomas according to whether the depth of invasion is <3 mm 
(stage Ial) or >3 but <5 mm (stage Ia2).129 For both FIGO stages, 
the tumor must be detected only microscopically rather than 
clinically, and its width must also be <7 mm; angiolymphatic 
invasion is reported but does not alter staging in this system.

When the origin of the invasive carcinoma can be pin­
pointed, the depth of invasion is measured from the basement 
membrane of the originating epithelium to the deepest point 
of invasion (Fig. 3 .154).127 In those situations in which the 
origin of invasion is indeterminate, the depth of invasion is 
measured from the epithelial-stromal interface of the surface 
to the deepest point of invasion. Microinvasion is identified 
in approximately 7% of conization specimens that are evalu­
ated for CIN 3/CIS.130 There are several histologic features 
that are helpful in recognizing stromal microinvasion: (a) 
squamous maturation within nests or finger-like protrusions 
of infiltrating epithelium that takes the form of a fairly abrupt 
transition from the originating dysplasia (which is usually an 
extensive HSIL with prominent involvement of endocervical 
glands) to cells with more abundant eosinophilic cytoplasm, 
sometimes with visible intercellular bridges and/or evidence of 
keratin production, (b) an associated stromal reaction, which 
may consist of edema and chronic inflammation or desmopla- 
sia (exclude biopsy-related displacement of epithelium into 
fibroblastic stroma), (c) tongues of infiltrating carcinoma with 
scalloped contours, and (d) atypical epithelium with complex

FIGURE 3.151. Invasive squamous cell carcinoma 
of the cervix (pelvic exenteration). This sagittal sec­
tion through a necrotic cervical cancer demonstrates 
involvement of the bladder anteriorly and the rectal 
w all posteriorly. Note the formation of a vesicouterine 
fistula. (Courtesy of Dr. Enrique Higa.)
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FIGURE 3.152. Invasive squamous cell carcinoma. A: This bivalved 
uterus exhibits diffuse replacement of the cervical w all by tumor. In 
its uncut state, circumferential involvement of the cervix resulted in 
a "barrel-shaped" configuration. An asterisk marks an incidental leio­
myoma adjacent to the endometrial cavity. B: This longitudinal sec­
tion through a fixed uterus demonstrates an ulceroinfiltrative tumor 
involving the full thickness of the cervical w all. An arrowhead marks a 
tumor-stromal interface. The vaginal cuff is in the lower right corner of 
the image. The sectioned surfaces of both carcinomas have some pale 
yellow  specks, which w ere more easily visualized in the actual surgical 
specimens.

anastomosing growth patterns (Fig. 3.155; exclude tangentially 
cut squamous metaplasia).

A particularly deceptive pattern of stromal invasion mim­
ics endocervical crypt involvement by CIN 3 and is distin­
guished by a constellation of features that include (a) expanded 
epithelial nests that have predominantly smooth, wavy con­
tours with bulges and branches that result in the formation 
of unusual shapes, (b) the typical presence of central necrosis

FIGURE 3.153. The pale yellow  specks that are grossly visible on 
the sectioned surface of some squamous cell carcinomas are due to 
keratinous debris w ithin nests of keratinizing squamous cell carci­
noma (A) and/or foci of tumor necrosis (B).

FIGURE 3.154. A,B: Microinvasive squamous cell carcinoma. Both 
microinvasive foci exhibit squamous maturation and are seen budding 
off of endocervical glands that have been replaced by HSIL. In B, the 
microinvasive focus also has scalloped contours and has elicited a 
stromal response manifested by edema and chronic inflammation. The 
measurements for depth of invasion are indicated by the arrows.

within many of the nests, (b) some degree of squamous matura­
tion, usually in the form of a modest increase in the amount of 
eosinophilic cytoplasm (more pink and less blue at low magni­
fication than endocervical glands replaced by CIN 3; compare 
with Fig. 3.116), (d) absence of residual partial gland involve­
ment within the invasive nests, which are often found beneath 
the level of normal endocervical glands, (e) a variable stromal 
response that usually consists of edema and chronic inflam­
mation, and (f) more conventional invasion at the advancing 
edge of some of the nests, which can easily be misinterpreted 
as minute foci of invasion budding off of endocervical glands 
replaced by CIN 3 (Figs. 3 .156-3 .159; several examples are 
shown because this is an underrecognized and frequently mis­
interpreted entity).131

FIGURE 3.155. Microinvasive squamous cell carcinoma. This com­
plex anastomosing growth pattern is indicative of stromal invasion. 
Residual surface HSIL is present in the upper left corner.
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FIGS 3.156-3.159. Four separate examples of superficially invasive squamous cell carcinoma mimicking endocervical crypt involvement by 
CIN 3. An invasive process is indicated by the combination of (a) irregular tongues of epithelium projecting from large crypt-like structures, (b) 
squamous maturation, (c) central necrosis w ithin some of the nests, (d) associated chronic inflammation and edema, and (e) in some cases, 
finding the abnormal epithelial nests located beneath the level of normal endocervical glands. Since the point of origin of these tumors is gen­
erally inapparent, the depth of invasion is measured from the basem ent membrane of the surface epithelium to the deepest point of invasion 
(arrows). In the low er right image, the lack of a connection between the abnormal epithelial nests and the overlying epithelium implies that the 
tumor seen in this section represents an extension of tumor located out of the plane of sectioning that has burrowed into the cervical stroma.

A diagnosis of microinvasion requires that the entire lesion 
is present for evaluation, since a transected microinvasive focus 
or a small biopsy with superficial invasion may represent the 
“tip of the iceberg” of a much more aggressive tumor. W hen­
ever stromal invasion is identified, the presence or absence of 
angiolymphatic invasion should be indicated in the pathology 
report (see section on retraction artifact near the end of this 
chapter for a discussion of the distinction between true angio­
lymphatic invasion and artifactual clefts surrounding tumor 
cell nests). In addition to the status of angiolymphatic inva­
sion, reports of specimens with microinvasion should indicate 
the depth of stromal invasion, the greatest horizontal extent of 
the invasive focus, and the status of the resection margins.

Treatment and Prognosis
The risk of lymph node metastases in stage Ial disease with­
out angiolymphatic invasion is negligible (<1%),128 such that

it may be adequately treated by cone biopsy with documented 
negative resection margins in those patients who wish to pre­
serve their fertility. Stage Ial tumors with angiolymphatic 
invasion and stage Ia2 tumors with or without angiolymphatic 
invasion have about an 8% risk of lymph node metastasis, 
which supports the use of pelvic lymphadenectomy as part of 
the treatment plan for these patients.128 Prognosis is excellent, 
with only about 0.5% of patients with stage Ial and 2.5% of 
patients with stage Ia2 squamous cell carcinoma dying from 
recurrent tumor.128

Conventional Squamous Cell Carcinoma
For descriptive purposes, conventional invasive squamous cell 
carcinomas are divided into keratinizing and nonkeratinizing 
types. These tumors exhibit significant architectural heteroge­
neity, with tumor cells of both types infiltrating cervical stroma
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FIGURE 3.162. Invasive squamous cell carcinoma. This keratinizing 
tumor exhibits keratin pearl formation (arrow) and jagged points proj­
ect from the nests of infiltrating tumor. Inset: To the left of a kera­
tin pearl is a cluster of tumor cells that exhibits spinous intercellular 
bridges. Keratin formation and intercellular bridges are hallmarks of 
squamous differentiation.

FIGURE 3.160. Invasive squamous cell carcinoma. This nonkeratiniz­
ing tumor exhibits stromal invasion by irregularly shaped nests and 
anastomosing tongues of malignant squamous epithelium. The tumor 
has a pushing interface w ith the uninvolved stroma, whereas the stroma 
within the tumor shows a combination of edema, chronic inflammation, 
and desmoplasia. The arrow  marks a focus of angiolymphatic invasion.

as complex admixtures of nests and interconnecting epithelial 
bands of variable shapes, thicknesses, and degrees of compac­
tion. The tumor cell nests vary in size, and typically have a 
jagged or irregular contour, although rounded nests can also 
be seen (Figs. 3.160 and 3.161). The stroma generally reacts 
to tumor infiltration with varying combinations of chronic 
inflammation, edema, and desmoplasia (Fig. 3.160).

The distinguishing feature of keratinizing squamous cell 
carcinoma, which is three to four times less common than 
the nonkeratinizing type, is the presence of “keratin pearls” 
within the tumor cell nests. Keratin pearls are typically found 
within the center of the nests, and consist of concentric whorls 
of keratin that in this context are often associated with pyk- 
notic tumor cell nuclei (Fig. 3.162). Both keratinizing and

nonkeratinizing tumor cells may show keratinization at the 
level of the individual cell. Infiltrative growth patterns, promi­
nent intercellular bridges, and distinct cell borders are more 
typical of keratinizing tumors (Fig. 3.162), whereas nonkera­
tinizing tumors often grow with a pushing, expansile advanc­
ing margin (Fig. 3.160), exhibit less conspicuous intercellular 
bridges, and have cell borders that are more indistinct (Fig. 
3.163). The nuclear features of these tumors are illustrated 
in Figures 3.162 and 3.163 and are described below as part 
of the discussion of the Pap smear findings of squamous car­
cinoma. Nonkeratinizing tumors generally exhibit a higher 
mitotic rate than keratinizing tumors, whose mitotic activ­
ity is concentrated toward the periphery of the tumor cell 
nests. In some cases, the distinction between keratinizing and

FIGURE 3.161. Invasive squamous cell carcinoma. This nonkera­
tinizing tumor infiltrates as closely packed anastomosing nests w ith  
rounded contours.

FIGURE 3.163. A,B: Invasive squamous cell carcinoma. This com­
posite image highlights the nuclear features of tw o  separate nonke­
ratinizing tumors.
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nonkeratinizing tumors may be blurred due to an admixture 
or blending of cell types.

A rare, highly differentiated form of keratinizing squa­
mous cell carcinoma has been reported that exhibits extensive 
keratinization, an inverted and infiltrative growth pattern with 
spread by local extension, minimal nuclear atypia, neighbor­
ing hyperkeratosis/parakeratosis, and a lack of association with 
HPV or SIL.132 This rare variant shares many features with 
HPV-negative vulvar squamous cell carcinomas.

Rare nonkeratinizing tumors, referred to by some as small 
cell squamous carcinoma, consist of discrete nests of small 
HSIL-like cells with scant cytoplasm and only subtle evidence 
of squamous differentiation. Tumors with these features, when 
rigorously separated from small cell neuroendocrine carcinoma, 
behave similarly to conventional squamous carcinoma.133 In 
view of this finding, and since there is a potential for confusion 
between two different types of tumor that are both referred to 
as small cell carcinoma (squamous and neuroendocrine), the 
W H O  classification does not recognize small cell squamous 
carcinoma as a separate type of squamous carcinoma.

Approximately 20% of ordinary-appearing squamous cell 
carcinomas have been shown to harbor tumor cells with inci­
dental PAS-positive, diastase-resistant, and/or mucicarmine- 
positive intracytoplasmic mucin droplets;134 this finding should 
be neither searched for nor considered significant. The diagno­
sis of adenosquamous carcinoma is reserved for tumors with 
both malignant squamous and glandular differentiation that is 
readily apparent in routinely stained sections.

Squamous cell carcinomas are often divided into well, 
moderately, and poorly differentiated forms. Most keratiniz­
ing tumors, by virtue of the presence of abundant keratin and 
a low mitotic rate, are considered well differentiated, whereas 
most nonkeratinizing tumors are classified as moderately dif­
ferentiated. However, it should be noted that both grade and 
tumor type (keratinizing vs. nonkeratinizing) do not appear 
to be of prognostic significance, since prognosis is largely 
determined by the stage of the tumor. Sentinel lymph node 
biopsy, which is considered standard of care in the treatment of 
selected invasive breast carcinomas and cutaneous melanomas, 
is increasingly being utilized in the staging of patients with 
invasive carcinoma of the cervix.135

Frankly invasive squamous cell carcinomas can exhibit 
unusual or deceptive patterns of stromal invasion. The pat­
tern of invasion that mimics endocervical gland involvement 
by CIN 3 that was illustrated in the previous section can also 
be found deep within the cervical stroma, often with associated 
retraction artifact, a surrounding rim of desmoplasia, and/or 
central necrosis within the epithelial nests (Fig. 3.164). How­
ever, some or all of these diagnostic clues to an invasive process 
may be absent in an individual case, whereupon one must rely 
on low-magnification architectural features to recognize stro­
mal invasion (Fig. 3.165).

Differential Diagnosis
As discussed elsewhere in this chapter, the histologic differ­
ential diagnosis of typical invasive squamous cell carcinoma

FIGURE 3.164. Squamous cell carcinoma w ith  pattern of invasion 
that mimics endocervical gland involvement by CIN 3. The tumor 
infiltrates primarily as smooth-contoured nests w ith central necrosis, 
some of which branch and elongate to form unusual shapes. A stromal 
reaction is present. The inset shows a lymph node metastasis w ith  
recapitulation of this pattern (note the thin rim of retraction artifact).

includes florid squamous metaplasia, iatrogenic displacement 
of squamous epithelium, ectopic decidua, and HSIL with 
involvement of endocervical glands. Placental site nodule and 
epithelioid trophoblastic tumor also enter the differential diag­
nosis, and are discussed in Chapters 4 and 10, respectively. 
Squamous cell carcinomas with clear cytoplasm due the pres­
ence of abundant glycogen (Fig. 3.166) can be confused with 
clear cell carcinoma, although the latter will lack more typical 
areas of squamous carcinoma and will usually contain foci with 
the characteristic tubulocystic and/or papillary patterns and 
hobnail cells of clear cell carcinoma. Poorly differentiated forms 
of squamous cell carcinoma can exhibit sheet-like growth and

FIGURE 3.165. Squamous cell carcinoma w ith deceptive pattern of 
stromal invasion. The extent and depth of this process at low magnifi­
cation indicates an invasive lesion, but the sharply demarcated tumor 
cell nests have rounded rather than jagged contours and elicit only a 
mild and focal stromal response.
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FIGURE 3.166. Invasive squamous cell carcinoma w ith  clear cell 
areas due to the presence of abundant intracytoplasmic glycogen.

FIGURE 3.168. Invasive squamous cell carcinoma in liquid-based  
Pap smear. The blue-green, granular m aterial that represents a tumor 
diathesis clings to scattered m alignant squamous cells.

resemble malignant lymphoma, sarcoma, and melanoma; in 
such cases, a panel of immunohistochemical stains is indicated.

Cytologic Features of Squamous Cell Carcinoma
In Pap smears, the malignant cells of frankly invasive squamous 
cell carcinoma are found both singly and in clusters. These cells 
are often associated with a tumor diathesis (“dirty background”), 
which is more commonly seen and more extensive in nonkera­
tinizing tumors. The components of a tumor diathesis include 
broken down blood products and necrosis-related granular debris 
associated with proteinaceous fluid. Although similar back­
grounds can also be seen in benign conditions such as severe 
Trichomonas infection or atrophic vaginitis, dirty backgrounds 
devoid of malignant cells can also be a clue to the presence of a 
suboptimally sampled malignant neoplasm (Fig. 3.167). There­
fore, an explanation for these backgrounds should be sought. 
In liquid-based smears, the granular debris of a tumor diathesis, 
which has been likened to blue-green cotton candy, tends to be

M
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FIGURE 3.167. Conventional Pap sm ear w ith  tumor diathesis. No 
definite tumor cells w ere found in this smear, but subsequent evalua­
tion revealed invasive squamous cell carcinoma.

loosely adherent to and intermingled with tumor cells in a pat­
tern that has been referred to as a clinging diathesis (Fig. 3.168).

Since (a) there is often not a sharp cytologic distinction 
between keratinizing and nonkeratinizing tumors (both of 
which can show individual cell keratinization) and (b) a given 
smear may show features of both tumor types, the Bethesda 
System has chosen not to subdivide squamous cell carcino­
mas into keratinizing and nonkeratinizing types. Neverthe­
less, it is instructive to discuss their general cytologic features 
separately. In keratinizing squamous cell carcinoma, the malig­
nant squamous cells are quite variable in size and shape, and 
some elongated forms (spindle and tadpole cells) with kera­
tinized, brightly orangeophilic cytoplasm may be present 
(Fig. 3.169). These cells typically represent only a minor
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FIGURE 3.169. Keratinizing invasive squamous cell carcinoma 
(conventional Pap smears). A: Two elongated, wispy, orangeophilic 
cells w ith spindle-shaped, pyknotic nuclei are present. B: This image 
shows a monstrous orangeophilic tadpole cell w ith  a large, intensely 
hyperchromatic nucleus located a t the w ider end of the cell. A  tumor 
diathesis is present in the background of both smears.
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component of the malignant cells in the smear. Nuclear detail 
is often obscured by intense hyperchromasia or pyknosis, but 
some tumor cells with enlarged nuclei, coarsely granular chro­
matin, and nuclear contour abnormalities are usually apparent, 
and prominent nucleoli are seen occasionally. The tumor cells 
of nonkeratinizing squamous cell carcinoma also have enlarged 
nuclei with coarsely clumped chromatin, but are more likely 
to exhibit round nuclear contours, prominent nucleoli, cyano- 
philic cytoplasm, and lesser degrees of nuclear pleomorphism 
than keratinizing tumors (Fig. 3.170).

Cytologic Differential Diagnosis
The differential diagnosis of invasive squamous cell carcinoma in 
Pap smears includes atrophic vaginitis, keratinizing HSILs, HSILs 
with “grungy” backgrounds, and benign reparative processes.

• In severely atrophic smears from postmenopausal women, 
there is often debris and granular precipitate that results 
from cellular degeneration and inflammation that creates a 
“dirty background” that must be distinguished from a true 
tumor diathesis (Fig. 3.55). The presence of “blue blobs” in 
smears of atrophic vaginitis heightens the potential for mis­
interpretation as a malignant process (Fig. 3.147).

• Keratinizing HSIL can be difficult to distinguish from kera­
tinizing squamous cell carcinoma by virtue of the presence in 
this subtype of HSIL of bizarre orangeophilic cells and kera­
tinous debris that can simulate a tumor diathesis. Cytologic 
smears of keratinizing HSIL lack a true tumor diathesis, but 
invasive keratinizing squamous cell carcinoma may also lack 
this feature, and both these lesions commonly lack prominent 
nucleoli. Although Pap smears of keratinizing lesions that 
contain an overwhelming number of severely dysplastic cells 
and an extensive tumor diathesis are indicative of an invasive 
process, some keratinizing HSILs are indistinguishable from 
invasive keratinizing squamous cell carcinoma and should be 
reported as HSIL with features suspicious for invasion.136

FIGURE 3.170. Nonkeratinizing squamous cell carcinoma (conventional 
Pap smears). Malignant squamous cells, occurring both singly and in clus­
ters, are present in association w ith a tumor diathesis. The inset shows 
tumor cells from a different case in which prominent nucleoli are evident.

• Further complicating the differential diagnosis of HSIL ver­
sus invasive squamous cell carcinoma in Pap smears for both 
keratinizing and nonkeratinizing lesions is the occasional 
presence of comedo-type necrosis within superficial endo­
cervical glands that have been replaced by HSIL that can 
result in small amounts of material indistinguishable from a 
tumor diathesis.136

• Features of benign reparative processes that facilitate their 
distinction from nonkeratinizing squamous cell carcinoma 
are discussed in the section on repair.

Basaloid Squamous Cell Carcinoma
Basaloid squamous cell carcinoma of the cervix is rare, but is 
probably underreported.137 This tumor is composed of large, 
solid nests of variably sized, mitotically active, HSIL-like cells 
with high nuclear to cytoplasmic ratios that characteristically 
exhibit peripheral palisading (Fig. 3 .171).137 Keratinization 
may be present toward the center of some tumor cell islands.

Basaloid squamous cell carcinoma may resemble adenoid 
basal carcinoma, but its epithelial nests are larger and more infil­
trative, and its constituent cells exhibit significandy more nuclear 
atypia and mitotic activity. Distinction from small cell carci­
noma, large cell neuroendocrine carcinoma, and the solid vari­
ant of adenoid cystic carcinoma are discussed with these entities 
elsewhere in this chapter. To avoid confusion with the much less 
aggressive adenoid basal carcinoma, the ambiguous term “basa­
loid carcinoma” should not be used. Although cervical carcino­
sarcomas are quite rare, it is not uncommon for these tumors to 
contain a component of basaloid squamous cell carcinoma.138111

Verrucous Carcinoma
Verrucous carcinoma is a rare variant of squamous carcinoma 
with a warty gross appearance that is composed of very well- 
differentiated, mature squamous epithelium.140 Cervical ver­
rucous carcinomas are histologically identical to their more com­
mon vulvar counterparts (see section on verrucous carcinoma in

FIG U R E 3.171. Basaloid squamous cell carcinoma. Palisading of 
nuclei is present at the periphery of the tumor cell nests (arrow).
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Chapter 1). These tumors may recur locally, but do not metas­
tasize if  strict histologic criteria are used for their diagnosis. 
Reports of metastasizing verrucous carcinomas, such as case 2 
in the report by Degefu et al.,140 are invariably due to the pres­
ence of a component of conventional squamous cell carcinoma 
with infiltrative borders that contrasts with the broad, pushing 
advancing front that is characteristic of verrucous carcinoma.

Warty (Condylomatous) Carcinoma
Warty (condylomatous) carcinoma is another rare variant of 
squamous carcinoma with a warty surface that exhibits mature 
squamous differentiation. These tumors are distinguished from 
verrucous carcinoma by the presence of invasive tumor cell nests 
that display (a) scattered central foci of koilocytosis and (b) sig­
nificant nuclear atypia and mitotic activity in the cell layers 
near the epithelial—stromal interface (Figs. 3.172 and 3.173). 
As is the case for verrucous carcinoma, there is more experience 
in the literature with vulvar tumors of this unusual type.

Papillary Squamous Cell Carcinoma and Related 
Tumors with Transitional Features
Papillary squamous cell carcinoma is an uncommon vari­
ant that features papillae lined by dysplastic epithelium that 
resembles HSIL (Figs. 3.174 and 3.175).141,142 Grossly, the 
tumors are polypoid exophytic masses. The papillae are usually 
thin and delicate, but can also be thick and broad. When deep 
biopsies are obtained, there is usually an underlying invasive 
squamous cell carcinoma of conventional (large cell nonkera­
tinizing) type, although in situ forms of this lesion have been 
described. HPV is presumably involved in the pathogenesis of 
this tumor, since detectable HPV-DNA is often present.142

Other rare cervical tumors with a papillary architecture 
resemble papillary transitional cell carcinoma of the urinary 
bladder to varying degrees by virtue of the presence or pre­
dominance of stratified elongated cells that have their long 
axes oriented perpendicular to the basement membrane with
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F IG UR E 3.173. W arty (condylomatous) carcinoma. At higher magni­
fication, some of the tumor cell nests are found to exhibit peripheral 
nuclear atypia w ith mitotic activity (left) and central koilocytosis (right).

abrupt flattening of the superficial cell layer. Such tumors may 
be designated papillary transitional cell carcinoma75 or papil­
lary squamotransitional cell carcinoma,143 recognizing that 
classification of these various subtypes of papillary carcinomas 
is a subjective exercise. More important is differentiating these 
malignant papillary tumors from immature condyloma and 
condyloma acuminatum, which are distinguished by their lack 
of significant nuclear atypia, low mitotic rate, and low Ki-67 
proliferation index. Verrucous and warty carcinomas are also 
differential diagnostic considerations. Verrucous carcinoma is 
distinguished from papillary squamous cell carcinoma by its 
bland nuclei and broad, pushing interface with the underlying 
stroma, whereas warty carcinoma features prominent koilocy­
tosis that is lacking in papillary squamous cell carcinoma.

Lymphoepithelioma-Like Carcinoma
Rare cervical carcinomas that bear a strong resemblance to the 
lymphoepitheliomatous type of nasopharyngeal carcinoma

FIG URE 3.172. W arty (condylomatous) carcinoma. Confluent nests of FIG U R E 3.174. Papillary squamous cell carcinoma. There is no evi-
w ell-d ifferentiated squamous epithelium infiltrate the cervical stroma. dence of stromal invasion in this superficial portion of the tumor.
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FIGURE 3.175. Papillary squamous cell carcinoma. The nuclear fe a ­
tures resemble those seen in HSIL.

have been referred to as lymphoepithelioma-like carcinomas.144 
The malignant epithelial cells, which occur singly and in nests, 
have large nuclei that are uniform and vesicular with peripher­
ally marginated chromatin, distinct nucleoli, and round to oval 
contours (Fig. 3.176). The cell borders are indistinct, which 
imparts a syncytial appearance to the nests of tumor. A promi­
nent lymphoplasmacytic infiltrate is intimately associated with 
the tumor cells.

The neoplastic cells of lymphoepithelioma-like carcinoma 
are immunoreactive for cytokeratin and negative for leukocyte 
common antigen, which distinguishes this tumor from large 
cell lymphoma and reactive immunoblastic proliferations. Dif­
ferentiating features of glassy cell carcinoma are its distinct cell 
membranes, abundant “ground-glass” cytoplasm, and more 
prominent nucleoli. Inflamed squamous cell carcinomas of the 
usual type will typically exhibit more nuclear pleomorphism and 
hyperchromaticity than lymphoepithelioma-like carcinoma, and

FIGURE 3.176. Lymphoepithelioma-like carcinoma. The ill-defined 
nests of m alignant epithelial cells resemble immunoblasts from a lym­
phoma or florid reactive lymphoid process, and there are intermingled  
lymphocytes and plasma cells.

will often show some light microscopic evidence of squamous 
differentiation (intercellular bridges or focal keratinization).

The Epstein-Barr virus (EBV) is presumed to play a role 
in the pathogenesis of the lymphoepitheliomatous type of 
nasopharyngeal carcinoma, but its potential role as a causative 
agent in the lookalike cervical tumors is controversial.145'146 A 
recent study found lymphoepithelioma-like carcinomas of the 
cervix to be associated with high-risk HPV, and that weakly 
positive EBV DNA signals were due to scattered EBV-positive 
lymphocytes rather than to EBV-positive tumor cells.146

Patients with lymphoepithelioma-like carcinomas have 
been reported to have a better prognosis than those with the 
usual type of squamous cell carcinoma of the cervix.145,146

Spindle Cell (Sarcomatoid) Squamous Cell 
Carcinoma
Spindle cell (sarcomatoid) squamous cell carcinomas occur in 
the cervix on rare occasions, and typically pursue an aggressive 
course.147,148 The identification of squamous differentiation 
(intercellular bridges and/or individual cell keratinization) in 
epithelioid tumor cells that blend with a malignant spindle cell 
component is the major diagnostic feature of tumors of this 
type (Fig. 3.177).

Differential Diagnosis
The differential diagnosis includes other rare entities such as cervi­
cal carcinosarcoma, leiomyosarcoma, and spindle cell melanoma.

• The transition between malignant squamous and spindle 
components, as well as the absence of basaloid differentia­
tion in spindle cell carcinoma, facilitates differentiation of 
this tumor from most cervical carcinosarcomas. In addi­
tion, carcinosarcomas may contain heterologous elements or

FIGURE 3.177. Spindle cell (sarcomatoid) squamous cell carcinoma. 
In this area of transition that contains an admixture of spindle and epi­
thelioid cells, tumor cells w ith recognizable squamous differentiation  
are evident. The inset highlights a focus w ith individual cell keratini­
zation and faint intercellular bridges; the latter are better visualized 
through fine focusing w ith a microscope.
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exhibit malignant glandular differentiation, which are find­
ings that are absent in spindle cell carcinomas. In general, 
strong and diffuse staining for cytokeratin within the spindle 
cell component favors spindle cell squamous cell carcinoma 
over carcinosarcoma, although immunohistochemical results 
need to be interpreted in the context of the histologic find­
ings. It should be noted that separation of these tumors from 
one another is controversial, with some investigators consid­
ering carcinosarcoma a form of sarcomatoid carcinoma.139

• Leiomyosarcoma lacks an epithelial component and will typ­
ically show immunoreactivity for the muscle markers desmin 
and h-caldesmon.

• Spindle cell melanoma, which may be amelanotic and pri­
mary or metastatic, is also a differential diagnostic consider­
ation when squamous differentiation is subtle or inapparent 
in routine sections; a panel of immunostains that includes 
cytokeratin and melanoma-associated markers such as S I00, 
Melan-A, and HMB-45 should be applied in this situation.

ADENOCARCINOMA IN SITU149150
AIS is causally linked to infection with high-risk HPV (usu­
ally type 18). Tissue diagnosis of AIS is typically preceded 
and prompted by an abnormal Pap smear. Most examples of 
AIS arise near the functional squamocolumnar junction and 
involve both the surface columnar epithelium and underlying 
glands (Fig. 3.178), but there are exceptions to this generaliza­
tion. For example, AIS presents on rare occasions as a superfi­
cial lesion confined to the endocervical surface epithelium that 
may be both focal and subtle.151 More typically, AIS involves

FIGURE 3.179. A,B: Adenocarcinoma in situ. Partial gland involve­
ment, w ith an abrupt transition betw een involved (dark) and uninvolved 
(pale) gland segments, is a common finding in AIS. In B, the neoplastic 
portions of the glands in the left half of the image contain scattered  
juxtalum inal mitotic figures.

both surface epithelium and glands in more than one quadrant 
and may extend for several millimeters into the endocervical 
canal; isolated separate foci of AIS are uncommon.150

In contrast to invasive adenocarcinoma, the location, 
shape, and density of the glands involved by AIS are consis­
tent with replacement of preexisting glands by malignant 
glandular epithelial cells. Partial glandular involvement is 
often present in AIS, which characteristically shows an abrupt 
transition between involved and uninvolved gland segments 
(Fig. 3.179). There is coexistent squamous dysplasia or squa­
mous carcinoma in roughly 50% of cases of AIS,150 with the 
vast majority of these associated squamous lesions being HSIL/ 
CIN III (Fig. 3.180). Intraluminal micropapillary projections 
or cribriform structures may be seen in AIS (Fig. 3.181), and 
undulating gland contours can result in bud-like glandular 
protrusions extending into the stroma. However, most of the 
involved glands retain their lobulated configuration, the overall

FIGURE 3.178. Adenocarcinoma in situ. A: This low-magnification  
image demonstrates the typical location of AIS (within brackets) in 
the superficial stroma on the glandular side of the squamocolumnar 
junction. Note that AIS involves preexisting glands, and that its hyper­
chromaticity suggests the diagnosis even at scanning magnification. 
B: In this example, AIS has replaced both the endocervical surface 
epithelium and some glands near the squamocolumnar junction. The 
asterisks mark uninvolved endocervical glands. FIGURE 3.180. A,B: AIS w ith  coexistent HSIL.
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FIGURE 3.181. Adenocarcinoma in situ. A: AIS w ith  a focal cribri­
form architecture. B: High-magnification v iew  of the cribriform focus. 
Note the brisk mitotic activity.

pattern remains consistent with gland replacement, and the 
involved glands do not extend beyond the depth at which nor­
mal endocervical glands are found. The stroma surrounding 
glands involved by AIS remains unaltered, unless some of the 
superficially involved glands are coincidentally associated with 
inflammation related to cervicitis or biopsy-related changes.

The neoplastic cells in AIS are variably stratified or pseu­
dostratified, with nuclei that are enlarged, oval to cigar shaped, 
hyperchromatic, and oriented perpendicular to the basement 
membrane of the glands (Fig. 3.179). Chromatin is evenly dis­
tributed with fine to moderate granularity, nucleoli are usu­
ally inconspicuous or absent, and the amount of cytoplasm 
is significantly diminished compared to normal endocervical 
cells (Fig. 3.179). Mitoses are typically easily found in AIS, 
and preferentially exhibit a juxtaluminal location (Fig. 3.179). 
Another characteristic finding of AIS is the presence of apop- 
totic bodies, which are shrunken, fragmented remnants of

FIGURE 3.183. pi 6 immunoreactivity in AIS. A: This w hole mount 
view  demonstrates intense pi 6 immunoreactivity that is limited to foci 
of AIS involving surface epithelium, glands, and portions of glands. 
B: Serial w hole mount section (H&E stain). Note the correlation 
betw een the darkly stained glands of AIS and the p16-positive glands. 
(p16 immunostain courtesy of Dr. Steve Kargas.)

agglutinated chromatin and cytoplasmic debris, often incor­
porated into a phagocytic vacuole with a peripheral clear zone 
(Fig. 3.182).152,153 Apoptotic bodies need to be distinguished 
from intraepithelial lymphocytes and neutrophils, both of 
which can also be surrounded by a clear space.152

Although immunostains are rarely necessary for diagnostic 
purposes, AIS typically demonstrates diffuse and strong immu­
noreactivity for p l6  (Figs. 3.183 and 3.184A) and a Ki-67 pro­
liferative index as assessed with the MIB-1 antibody of >30% 
(Fig. 3 .184B).6,154,155

FIGURE 3.182. Adenocarcinoma in situ. Apoptotic bodies are 
marked by arrows. The lesion w ithin the inset is unusual in th at dis­
tinct nucleoli are visible and the chromatin is pale.

FIGURE 3.184. p16 and MIB-1 immunoreactivity in AIS. A: M ost 
glands involved by AIS exhibit strong nuclear and cytoplasmic immu­
noreactivity for pi 6, whereas normal endocervical glands and squa­
mous epithelium are nonreactive. B: AIS typically has a high Ki-67 
proliferative index, as indicated by the strong nuclear staining reaction 
of many of the lesional cells w ith the MIB-1 antibody, (p i6 immunos­
tain courtesy of Dr. Steve Kargas.)
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Whenever possible, the margin status should be reported in 
cone and LEEP specimens containing AIS, since those patients 
with positive margins have a higher risk of harboring residual 
AIS than do patients with negative margins (59% vs. 27% ),150 
and are also at risk for an invasive adenocarcinoma lurking 
deeper within the unsampled portion of the endocervical canal.

Variants of Adenocarcinoma In Situ
AIS is subclassified into two variants that occur with appre­
ciable frequency: the usual (endocervical) and intestinal types. 
The vast majority of cases are of the usual type, which is the 
entity described in the preceding section. The cytoplasm in the 
usual variant often gives the impression in routinely stained 
sections that at least some intracytoplasmic mucin is present, 
although mucin stains yield variable results.

The intestinal type of AIS is recognized by the presence 
of goblet cells (Fig. 3.185), which may also be accompanied 
by argentaffin and Paneth cells. Intestinal-type AIS is typically 
admixed with AIS of usual type and rarely, if  ever, occurs in 
pure form.156 Although most cases share the cytokeratin-7 posi­
tive, cytokeratin-20 negative, CEA positive, and p l6  positive 
immunophenotype of usual-type AIS, intestinal-type AIS is 
much more likely than usual-type AIS to express the intestinal 
marker CDX2.156 A diagnosis of intestinal metaplasia of the 
uterine cervix should be met with a heavy dose of skepticism, 
since the compressed nuclei of the goblet cells in intestinal-type 
AIS often do not show appreciable cytologic atypia and could 
easily be confused with intestinal metaplasia.156

The so-called endometrioid type of AIS is defined as show­
ing more pronounced nuclear stratification than the usual vari­
ant and having scant cytoplasm that is devoid of stainable mucin 
(some investigators allow a “small amount” of stainable mucin 
along the luminal border).149 However, the usual type of AIS is 
also mucin depleted and can have an endometrioid appearance, 
often being virtually indistinguishable from “endometrioid” 
AIS in routinely stained sections. Since the subtype of AIS is

irrelevant from a biologic and clinical standpoint at the current 
time, performance of mucin stains in an attempt to help make 
this distinction would be an academic exercise, and would also be 
subject to sampling error and differences in interpretation. Until 
the endometrioid variant of AIS can be more precisely defined 
and shown to have some relevant difference from the usual type 
of AIS, it is recommended that AIS with endometrioid-like fea­
tures be included under the umbrella of the usual variant.

Other rare variants of AIS include ciliated (tubal) AIS4 
(distinction from atypical tubal metaplasia is discussed in the 
section on tubal metaplasia), serous AIS,157 stratified mucin- 
producing intraepithelial lesion (SMILE), and adenosquamous 
CIS. SMILE resembles HSIL, except that there are scattered 
foci with cytoplasmic vacuoles or clearing related to the pres­
ence of mucin (Fig. 3 .186).158 It is uncertain whether these rare 
lesions should be considered a form of adenosquamous CIS 
(Fig. 3.187) or a stratified variant of AIS. SMILEs are often 
seen in association with conventional AIS and HSIL, and asso­
ciated invasive neoplasms are most frequently of adenosqua­
mous type. Although occasional HSILs may have a layer of 
residual mucinous epithelial cells on their surface, they do not 
demonstrate the SMILE attribute of mucin-containing cells 
throughout various levels of the epithelium. The presence of 
dysplastic epithelial cells and a high Ki-67 proliferative index 
helps to differentiate SMILE from immature squamous meta­
plasia. Since SMILE is a rare entity and its moniker does not 
convey its high-grade nature, it is recommended that such 
lesions be diagnosed as “unusual in situ carcinoma with a com­
ponent of glandular differentiation (so-called SMILE).”

Cytologic Diagnosis of Adenocarcinoma In Situ
In Pap smears, AIS is recognized by a constellation of features. 
Architecturally, classic examples present as HCGs with nuclear 
overlapping, feathered edges, peripheral palisading, microacini/

FIGURE 3.185. A,B: AIS, intestinal type, w ith numerous goblet 
cells. In A, there is partial gland involvement.

FIGURE 3.186. Stratified mucin-producing intraepithelia l lesion. 
A: Intracytoplasmic vacuoles are present in a lesion that otherwise  
resembles HSIL. B: A  mucicarmine stain confirms that some of these 
vacuoles contain mucin. This particular lesion w as associated w ith  an 
invasive adenosquamous carcinoma.
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FIGURE 3.187. Adenosquamous carcinoma in situ. This very rare lesion FIG UR E 3.189. A ,B : AIS (conventional Pap smears). Short strips of
r e s e m b l e s  H S I L ,  but also exhibits intraepithelial glandular formations. columnar epithelial cells w ith nuclear atypia, crowding, palisading,
_____________________________ _______________________________________  pseudostratification, and feathering are characteristic of AIS.

rosettes, a n d  l o s s  of the normal honeycomb pattern (Fig. 3.188).159 
Epithelial strips with crowded, overlapping, palisaded, pseu­
dostratified nuclei are also often present (Fig. 3.189), and may 
show preferential congregation of nuclei toward the side opposite 
the luminal border of the strip. Feathered edges refer to varying 
degrees of protrusion of radially oriented, elongated nuclei and/or 
cytoplasmic tags along the edges of cell groups, which results in an 
uneven picket fence appearance rather than a smooth border (Fig. 
3.190). Microacini are miniature gland formations (Fig. 3.191A), 
whereas rosettes in this context are gland-like structures composed 
of small, circular groups of cells that are radially arranged around 
central spaces (Fig. 3.190). The presence of large cytoplasmic vac­
uoles suggests goblet cell differentiation due to a component of 
AIS of the intestinal type (Fig. 3.191B).

The nuclei of AIS are enlarged, hyperchromatic, and oval 
to rigar shaped. They have absent to inconspicuous nucleoli and 
evenly distributed chromatin that varies from finely to moder­
ately granular. The elongated shape of the neoplastic nuclei is best

appreciated at the periphery of the cell groups where the cells lie 
flat (nuclei viewed en fa c e  within the center of these groups appear 
more rounded). Mitoses and apoptotic bodies may be seen. In liq­
uid-based preparations, the crowded cell groups are more three- 
dimensional, the architectural clues of AIS (feathering, cell strips, 
and rosettes) may be more subtle, the chromatin pattern may be 
more open, and nucleoli may be more visible (Fig. 3.192).

Features that are helpful in distinguishing AIS in Pap 
smears from tubal metaplasia, abraded cells from the lower 
uterine segment, CIS with endocervical gland involvement, 
and invasive endocervical adenocarcinoma are discussed else­
where in this chapter.

Differential Diagnosis
The histologic differential diagnosis of AIS includes tubal 
metaplasia, tuboendometrioid metaplasia, endometrioid 
metaplasia, endometriosis, reactive glandular atypia, ASR,

FIG U R E 3.188 . AIS (conventional Pap smear). Compare the nuclear F IG U R E 3.190. AIS (conventional Pap smear). Feathered edges are
and architectural features of AIS on the left w ith  the sheet of normal prominent in the upper right and lower left portions of this image,
endocervical cells on the right. Some ill-defined rosette-like structures are also present.
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FIGURE 3.191. AIS (conventional Pap smears). A,B: A central microaci- 
nar structure is present. B: The presence of the cell with a large intracyto­
plasmic vacuole compressing its nucleus to the periphery (arrow) suggests 
goblet cell differentiation related to a component of intestinal-type AIS.

hematoxylin overstaining artifact, mesonephric ductal hyper­
plasia, dysplastic glandular changes that fall short of AIS (so- 
called endocervical glandular dysplasia [EGD]), and early 
invasive adenocarcinoma.

In the differential diagnosis with nondysplastic glandular 
lesions, AIS is distinguished by nuclear atypia that is contigu­
ous and monotonous rather than patchy and variable, a high 
mitotic rate, readily apparent apoptotic bodies, and positive 
immunostaining with MIB-1 and p l6  as previously described. 
Preliminary results suggest that lack of immunoreactivity of 
AIS for PAX2 can also be helpful in distinguishing it from 
benign mesonephric and miillerian glandular lesions, nearly all 
of which express PAX2.160

EGD149 is a controversial and poorly reproducible entity 
that may not even exist.150,152 The lower end of the spectrum of 
EGD cannot reliably be distinguished from tuboendometrioid

metaplasia or reactive atypia, whereas the higher end of the 
spectrum is indistinguishable from AIS. If low-grade EGD 
were truly a precursor of AIS, then it should contain HPV- 
DNA, but this has rarely been shown to be the case.161 Given 
the uncertainty surrounding the diagnostic criteria, biologic 
behavior, treatment, and existence of EGD, its use as a diag­
nostic term should be avoided.

Distinction of AIS from early invasive adenocarcinoma is 
discussed in the section on microinvasive adenocarcinoma.

INVASIVE ADENOCARCINOMA 
AND ITS VARIANTS
The various types of adenocarcinoma account for approxi­
mately 20% of invasive cervical carcinomas. As is true for AIS, 
the vast majority of adenocarcinomas are associated with high- 
risk HPV types, especially type 18. Typical patients are approxi­
mately 50 years old and present with abnormal vaginal bleeding 
and/or an abnormal Pap smear. Grossly, the tumors may be 
polypoid, papillary, nodular, diffusely infiltrative, or ulcerated 
(Fig. 3.193). In a minority of cases, the tumor may not be 
appreciated grossly or the findings may be subtle (Fig. 3.194).

The subtypes of endocervical adenocarcinoma are described 
below. If at least 10% of a tumor consists of a subtype that is dif­
ferent from the dominant tumor type, the tumor is designated 
a mixed carcinoma, with an indication as to the approximate 
proportions of each subtype. There are considerable differ­
ences in the estimated frequencies of usual versus endometri­
oid endocervical adenocarcinoma, which relates to the inherent 
subjectivity in distinguishing these subtypes. I concur with Dr. 
Youngs approach, which considers the common form of endo­
cervical adenocarcinoma that contains little or no intracytoplas­
mic mucin to be of “usual” rather than endometrioid type.162,163

FIGURE 3.192. AIS (liquid-based Pap smear). This crowded, three- 
dimensional group of atypical glandular cells exhibits feathering and 
palisading along its top edge.

FIGURE 3.193. Invasive endocervical adenocarcinoma. This deeply 
invasive, nodular tumor has been sectioned longitudinally. Hemorrhage 
in the superficial portion of the tumor is related to a previous biopsy. 
The vaginal cuff is a t low er left, and portions of the tumor-stromal 
interface are marked w ith arrowheads.
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FIGURE 3.194. Invasive endocervical adenocarci­
noma of usual type w ith a prominent microcystic pat­
tern. A: The gross findings in the microcytic areas are 
subtle. B: This corresponding whole mount section dem­
onstrates the large areas of invasive adenocarcinoma.

Microinvasive Adenocarcinoma150164165
It can be difficult and subjective to distinguish examples of AIS 
from AIS associated with microinvasive adenocarcinoma. The 
definition of microinvasion is the same as that used for squa­
mous cell carcinoma. For the SGO, microinvasion indicates a 
depth of invasion of <3 mm and an absence of angiolymphatic 
invasion. In contrast, the FIGO 2008 revised staging system 
for carcinoma of the cervix has reaffirmed its prior policy of 
subdividing microinvasive adenocarcinomas according to 
whether the depth of invasion is <3 mm (stage Ia l) or >3 mm 
but <5 mm (stage Ia2).129 For both FIGO stages, the tumor 
must be detected only microscopically rather than clinically, 
and its width must also be <7 mm; angiolymphatic invasion is 
reported but does not alter staging in this system. Since merely 
recognizing microinvasion is difficult, it is not surprising that 
measuring the depth of invasion from the basement membrane 
of the originating epithelium to the deepest point of invasion 
is a subjective exercise. As a practical matter, the thickness of 
the tumor, which is measured from the basement membrane of 
the overlying surface epithelium to the deepest point of inva­
sion, is a more reproducible measurement and is often used for 
staging purposes.1SS

In a m inority of microinvasive cases, invasion is recognized 
by (a) incomplete, malignant-appearing glands budding off of 
AIS or (b) small malignant glands, small aggregates of tumor 
cells, and/or individual malignant cells within the stroma in 
the immediate vicinity of AIS (Fig. 3.195). In these situations, 
there is usually an associated stromal reaction that may take the 
form of desmoplasia and/or chronic inflammation and edema. 
The microinvasive tumor cells may acquire more abundant, 
eosinophilic cytoplasm and exhibit nuclear alterations such 
as enlargement, rounding, chromatin clearing, and nucleolar 
prominence.

In most cases of early invasion, malignant glands are rec­
ognized as infiltrative by architectural abnormalities within

A lS-like glands that are best appreciated at low magnification, 
such as (a) marked complexity of numerous crowded glands 
with a diffuse rather than lobular growth pattern, (b) glandular 
confluence, (c) formation of expansile, smooth-contoured, 
macroglandular structures with complex internal architecture 
that features cribriform and/or villous formations, and/or (d) 
neoplastic glands extending into the cervical stroma, beyond 
the level of normal endocervical glands or adjacent areas of 
AIS (Figs. 3.196 and 3.197). Although a periglandular stromal 
reaction is helpful in recognizing invasion, it is absent, subtle, 
or focal in a significant proportion of cases of this type. Addi­
tional findings that may be present that would corroborate

FIGURE 3.195. Microinvasive adenocarcinoma is present w ithin the 
cluster of glands in the upper left corner. The inset shows the invasive 
portion of these glands at high magnification. Note the chronic inflam­
mation and edema in the invasive focus, and the associated nuclear 
changes (chromatin clearing, rounding, and nucleolar prominence). 
A focus of AIS is at right.
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FIGURE 3.196. Microinvasive endocervical adenocarcinoma. 
A  tongue of invasive adenocarcinoma is seen extending into the cervi­
cal stroma w ith  more superficial foci of AIS on both sides. Although 
the stromal reaction to the invasive component is inconspicuous, the 
architecture of the glands is indicative of invasion (crowded glands 
that are nearly confluent that would not be consistent w ith replace­
ment of preexisting glands).

stromal invasion include neoplastic glands in close proximity 
to thick-walled blood vessels (Fig. 3 .198)167 and angiolym­
phatic invasion.

Patients with microinvasive endocervical adenocarcino­
mas have an excellent prognosis, with a long-term survival 
of >98%.168 Since the rate of pelvic lymph node metastases is 
approximately 1%, which is significantly lower than the rate 
of lymphadenectomy-related lymphedema, the routine use of 
lymph node dissections in patients without angiolymphatic 
invasion has been called into question.166

Rarely, endocervical adenocarcinomas are found in associa­
tion with low-grade mucinous or endometrioid-appearing ovar­
ian tumors with features that suggest a shared etiology related

FIGURE 3.197. Endocervical adenocarcinoma w ith  
a macroglandular (expansile) pattern of invasion. A:
Deep to a superficially invasive macrogland, there is 
a focus of angiolymphatic invasion [arrow]. B: The 
angioinvasive focus is highlighted in this image. C:
The internal architecture of the invasive macroglands 
consists of villous and cribriform structures. Although 
microinvasive in terms of depth of invasion, this tumor 
had a horizontal extent of 2 cm and w as associated 
w ith  a pelvic lymph node metastasis.

to HPV.169,170 Some of these endocervical adenocarcinomas 
are superficially invasive and would qualify for microinvasive 
adenocarcinomas that would ordinarily be expected to have an 
excellent prognosis, and a few even represent A IS.171 However, 
their shared expression of identical high-risk HPV types and 
p 16 immunoreactivity have led to the interpretation that the 
ovarian tumors are metastases from the cervical adenocarcino­
mas.169-171 The use of circumstantial HPV-related evidence to 
trump a lengthy list of more traditional features that are more in 
keeping with dual primary tumors has generated some contro­
versy,172,173 as discussed in more detail in the section on cervical 
carcinoma metastatic to the ovary in Chapter 7.

Adenocarcinoma, Usual (Endocervical) Type
The usual type of endocervical adenocarcinoma accounts for 
roughly 80% of endocervical adenocarcinomas.163 In some clas­
sification systems, it is referred to as the endocervical variant of 
mucinous adenocarcinoma, although mucin is often absent or 
inconspicuous. In most cases, the individual glands are well 
formed and resemble AIS in their moderate degree of nuclear 
atypia, numerous mitotic figures with a predilection for a jux- 
taluminal location, and scattered apoptotic bodies (Fig. 3.199). 
Although there is a tendency to classify such tumors as well 
differentiated, Dr. Young cautions that these lesions are full- 
fledged malignancies, most of which he would categorize as 
moderately differentiated.162,163 Some cases with well-formed 
glands exhibit more significant nuclear atypia, manifested by 
nuclear rounding, chromatin clearing, and prominent nucleoli. 
Poorly differentiated adenocarcinomas with these nuclear fea­
tures combined with a more solid architecture occur, but are 
uncommon (Fig. 3.200).

The infiltrative pattern of stromal invasion is characterized 
by haphazardly and diffusely distributed malignant glands that 
often have irregular angulations or branches (Fig. 3.201). These 
glands may be closely packed or widely spaced from one another. 
The macroglandular (expansile) pattern of invasion features
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FIGURE 3.198. Endocervical adenocarcinoma. The presence of neo­
plastic glands adjacent to thick-w alled blood vessels is supportive 
evidence of stromal invasion.

FIGURE 3.200. Poorly differentiated invasive endocervical adeno­
carcinoma of usual type. The tumor exhibits sheet-like growth punctu­
ated by occasional glandular structures.

large, rounded, architecturally complex glands with internal vil­
lous and cribriform structures (Fig. 3.202).164,165 As illustrated 
in the section on microinvasive adenocarcinoma, this pattern 
may be difficult to distinguish from AIS when superficial (Fig. 
3.197). Although a stromal response is helpful in confirming 
invasion and may be primarily inflammatory (Fig. 3.203) or 
fibroblastic (Fig. 3.204), it is often subtle or absent.

The usual type of endocervical adenocarcinoma may 
contain a variable number of papillary or villous structures 
projecting from the surface of the tumor (Fig. 3.205). In 
these cases, the degree of nuclear and architectural atypia is 
beyond that which is seen in well-differentiated villoglandular 
adenocarcinoma, but falls short of that present in serous carci­
noma. In another unusual pattern, variably dilated neoplastic 
glands form microcystic structures that can be mistaken for 
tunnel clusters or other benign endocervical glandular lesions, 
especially when there is pressure-related atrophy or denudation

of the neoplastic epithelium lining the cystic spaces (Figs. 
3.194 and 3.206).174

In addition to tunnel clusters and the variants of carci­
noma mentioned in the preceding paragraph, the histologic 
differential diagnosis of the usual type of endocervical adeno­
carcinoma includes MGH, AIS, and cervical endometrioid 
adenocarcinoma. The distinguishing features of these entities 
are discussed elsewhere in this chapter. In addition, distinction 
of endocervical from endometrial adenocarcinoma has received 
much attention in the literature, and is discussed shortly.

Cytologic Features of Endocervical Adenocarcinoma, 
Usual Type
In Pap smears, the most common feature of endocervical ade­
nocarcinoma is the presence of numerous clusters of cells with 
enlarged, crowded nuclei that are haphazardly arranged and over­
lapping (Fig. 3.207). There is considerable variability from case

FIGURE 3.199. A,B: Endocervical adenocarcinoma of usual type. 
W ell-form ed glandular structures, m oderate nuclear atypia, and brisk 
mitotic activity are typical.

FIGURE 3.201. Endocervical adenocarcinoma of usual type w ith  
infiltrative pattern of stromal invasion.
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FIGURE 3.202. Endocervical adenocarcinoma of 
usual type w ith a macroglandular (expansile) pat­
tern of invasion. A  Although well-circumscribed and 
associated w ith little to no stromal response, the 
architecural complexity of the glands, their large size, 
and their location deep w ithin the cervical stroma all 
support an invasive process. B,C: The macroglandu­
lar structures have an internal villous and cribriform  
architecture.

to case in chromatin pattern, degree of nucleolar prominence, 
extent of nuclear contour abnormalities, mitotic rate, forma­
tion of rosettes/microacini, amount of cytoplasm, cytoplasmic 
vacuolization, and extent of tumor diathesis. However, within a 
given case, the nuclear features are more monomorphous than 
what is typically encountered in reactive endocervical processes.

In liquid-based preparations, the three-dimensional 
nature of the cell clusters can make it difficult to impossible 
to visualize cells that are centrally located, but nuclear detail at 
the periphery is well preserved (Fig. 3.208). Assessment of cells 
that border the “white spaces” will often reveal chromatin that 
appears more open or cleared than it does in conventional Pap 
smears, which also results in more readily apparent nucleoli. 
As in liquid-based preparations of squamous carcinoma, the 
tumor diathesis resembles blue-green cotton candy and may 
cling to the neoplastic cell groups.

There is some overlap in the cytologic features of AIS and 
invasive endocervical adenocarcinoma. Features favoring the

latter include the presence of a tumor diathesis, a chromatin 
pattern that is open or unevenly distributed, and the presence 
of prominent nucleoli. In distinguishing endocervical from 
endometrial adenocarcinoma in Pap smears, the major features 
that favor an endocervical origin are a premenopausal rather 
than postmenopausal patient and the presence of abundant, 
well-preserved neoplastic cells (directly sampled from the 
endocervix) rather than a few groups of often degenerated neo­
plastic cells (spontaneously shed from the endometrium).

Differential Diagnosis with Endometrial 
Adenocarcinoma
It can be difficult to distinguish usual endocervical from endo­
metrioid endometrial adenocarcinoma in biopsy and curet­
tage material, and rarely even within hysterectomy specimens 
when tumors straddle the lower uterine segment and upper

FIGURE 3.203. A,B: Endocervical adenocarcinoma w ith inflamma­
tory and edematous stromal reaction to infiltrating glands.

FIGURE 3.204. Endocervical adenocarcinoma w ith  a fibroblastic 
stromal reaction. A: Fibroblasts are embedded in a loose, edematous 
stroma surrounding the infiltrating gland. B: Fibroblasts are concentri­
cally arranged around the invasive gland.
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FIG U RE 3 .205. A ,B : Foliaceous exophytic surface growth of endo­
cervical adenocarcinoma of usual type. Stromal invasion is not present 
in these images, but w as demonstrated in other sections. Although 
serous carcinoma is a consideration, it features arborizing papillae of 
greater thickness, prominent epithelial tufting, more numerous mito­
ses, and higher nuclear grade.

endocervical canal.175 There are some significant differences in 
the initial and adjuvant treatment options for endocervical and 
endometrial adenocarcinoma, so this distinction is clinically
relevant.175'176

In the vast majority of potentially problematic cases in 
which an adenocarcinoma is present in both the endocervical 
and endometrial portions of a fractional curettage, the distinc­
tion between endocervical and endometrial adenocarcinoma 
can be made by evaluating a combination of clinical and his­
tologic parameters.162’177 These include (a) statistical aspects of 
these tumors: endometrial adenocarcinoma occurs at an older 
age (mean age of 60 years vs. mean age of 50 years for endocer­
vical adenocarcinoma), is roughly three times more common

i

FIG U R E 3.207. A ,B : Invasive endocervical adenocarcinoma in 
tw o  d ifferent conventional Pap smears. The nuclei are monotonous, 
crowded, and overlapping. In A , there is some mitotic activity and a 
microacinar structure is present a t the top left of the cell group.

than endocervical adenocarcinoma,176 involves the cervix in 
approximately 20% of cases178 (endocervical adenocarcinoma 
is rarely associated with significant involvement of the endo­
metrial cavity),179 and is highly unlikely to coexist with a sepa­
rate primary endocervical adenocarcinoma; (b) location of the 
dominant mass, as determined via variable combinations of 
hysteroscopy, colposcopy, and the relative amounts of tumor 
in the endometrial and endocervical portions of the fractional 
curettage; (c) the presence of subtle differences in histologic 
appearance between the usual type of endocervical adeno­
carcinoma and the usual (endometrioid) type of endometrial 
adenocarcinoma, with the former typically containing more

FIG U RE 3 .206. Endocervical adenocarcinoma w ith  a microcystic 
pattern. N ote how  the central portion of this tumor resembles a tunnel 
cluster. The inset highlights a focus w ith  epithelial flattening due to 
pressure atrophy.

F IG U R E 3.208. Invasive endocervical adenocarcinoma in liquid- 
based Pap smear. The protruding, rounded nubbins of neoplastic cells 
are indicative of glandular differentiation. Note that the central core 
of cells is thick and not interpretable, but many of the well-visualized  
cells along the periphery exhibit chromatin clearing and distinct nucle­
oli. The inset shows the granular necrotic debris of a tumor diathesis 
that w as present elsewhere in the smear.
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numerous apoptotic bodies in association with frequent juxta- 
luminal mitotic figures (generally useful, but not infallible since 
there is some overlap in histologic appearance); (d) the pres­
ence of associated squamous (particularly morular) differentia­
tion and stromal foam cells, which are much more commonly 
present in endometrioid endometrial adenocarcinoma than 
they are in endocervical adenocarcinoma; (e) the presence of 
associated atypical endometrial hyperplasia, which would favor 
endometrial adenocarcinoma; and (f) the presence of associ­
ated AIS, which would favor endocervical adenocarcinoma.

In endocervical curettage specimens with documented ade­
nocarcinoma invading cervical stroma, the definitive distinc­
tion between endocervical and endometrial adenocarcinoma 
can usually be deferred to the resection specimen. This is 
because the initial surgical treatment of endocervical and 
endometrial cancer with invasion of cervical stroma is gener­
ally the same, with radical hysterectomy (en bloc resection of 
the uterus with associated parametrium and at least 2 cm of 
the upper vagina) often being the treatment of choice in those 
patients who can tolerate an aggressive surgical approach.180,181

For those ambiguous cases in which distinction between 
endocervical adenocarcinoma of usual or endometrioid type 
and endometrioid endometrial adenocarcinoma would provide 
clinically useful information, ancillary studies can be helpful. 
Diffuse, strong staining with p l6  and/or ProExC, detectable 
HPV-DNA, vimentin negativity, CEA positivity, and estrogen/ 
progesterone receptor negativity favor endocervical adenocar­
cinoma, whereas negative or focal staining for p i6, ProExC, 
and CEA, undetectable HPV-DNA, and positive immuno­
reactivity for vimentin and estrogen/progesterone receptors 
favor endometrial adenocarcinoma.175,176,182̂ 187 To optimize the 
performance of the CEA immunostain, a monoclonal rather 
than polyclonal antibody should be used, the tissue sample 
should include several fragments or a large piece of tumor, only 
cytoplasmic staining should be considered positive immunore­
activity, and positive staining of cells with squamous differenti­
ation within the adenocarcinomas should be disregarded.182,184

FIG U R E 3.209. W ell-d ifferentiated villoglandular 
adenocarcinoma. A: This low-magnification view  high­
lights the papillary architecture of this tumor, which is 
noninvasive in this section. B: In these cross sections 
through several papillae, note the virtual absence of 
detached cellular buds, the variability in the degree 
of stratification of the lining columnar cells, and the 
prominent acute and chronic inflammatory infiltrate 
w ithin the stromal cores.

A 3-marker panel usually suffices, with recent studies recom­
mending either estrogen receptor, vimentin, and CEA188 or 
estrogen receptor, vimentin, and an HPV marker (either p l6  
or ProExC).187 It should be emphasized that exceptions to the 
typical staining patterns of these endocervical and endometrial 
tumors occur, and that these immunoprofiles often do not per­
tain to special variant adenocarcinomas.

Weil-Differentiated Villoglandular 
Adenocarcinoma
This uncommon variant of the usual type of cervical adeno­
carcinoma, originally described by Young and Scully in 1989 
as villoglandular papillary adenocarcinoma, is associated with 
a favorable prognosis and typically presents as an exophytic, 
polypoid endocervical mass in a young woman (mean age of 
35 years).189,190 The noninvasive, exophytic portion of the tumor 
exhibits a prominent papillary architecture, with inflamed 
fibrovascular cores of variable thickness lined by one to several 
layers of columnar cells with elongated, hyperchromatic nuclei 
oriented perpendicular to the basement membrane (Figs. 3.209 
and 3.210). Nuclear atypia is mild to moderate, analogous to 
the level of atypia seen in the well-differentiated end of the 
spectrum of endocervical AIS, which is often present in the 
neighboring cervical tissue. The columnar cells typically con­
tain little to no mucin, although significant amounts of mucin 
can be present, prompting some investigators to subdivide these 
tumors into endometrioid, endocervical, and intestinal types.190 
Mitotic activity is usually evident. The presence of DNA from 
high-risk HPV types 16 and 18 has been demonstrated in these 
tumors, which implicates HPV in their pathogenesis.191

Invasion of the superficial cervical stroma (inner third) 
by a well-differentiated adenocarcinoma with an elongated, 
branching glandular pattern is often present in these tumors. 
However, this finding does not preclude treatment by cone 
biopsy in those patients who wish to preserve their fertility, 
provided that the lesion has been well sampled and there is no
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FIG U RE 3 .210. W ell-d ifferentiated  villoglandular adenocarcinoma. 
Papillae are lined by variably stratified cells w ith  elongated, hyper- 
chromatic nuclei w ith  low-grade atypia and occasional mitotic figures.

angiolymphatic invasion or involvement of the resection mar­
gins. Underscoring the need for extensive sampling is the occa­
sional presence of deep invasion or an underlying moderately 
or poorly differentiated adenocarcinoma (Fig. 3.211), which 
are findings that prompt more aggressive surgery and worsen 
the patient’s prognosis.

D i f f e r e n t i a l  D ia g n o s is
The differential diagnosis of well-differentiated villoglandular 
adenocarcinoma includes papillary endocervicitis, miillerian 
papilloma, and miillerian adenofibroma, all of which are lined 
by a single layer of benign, mitotically inactive epithelium. 
The latter two neoplasms are quite rare, and the miillerian 
papilloma is seen almost exclusively in young children. On 
the malignant side, usual endocervical adenocarcinoma with 
a villous component, serous carcinoma, and papillary clear cell 
carcinoma need to be distinguished from well-differentiated

villoglandular adenocarcinoma. The usual type of endocervical 
adenocarcinoma may have a component of well-differentiated 
villoglandular adenocarcinoma or may have villous struc­
tures that are lined by cells with architectural and nuclear 
atypia beyond that which is acceptable for this special variant 
(Fig. 3.205). Serous carcinoma is distinguished on the basis of 
both architecture and cytology. The papillae of serous carci­
noma are more architecturally complex and sprout numerous 
detached buds of neoplastic epithelium, and also feature round 
to oval, high-grade nuclei rather than elongated, low-grade 
nuclei. Papillary clear cell carcinomas have hyalinized stro­
mal cores, the papillae are lined by clear cells and hobnail cells 
with nuclear atypia, and other patterns of clear cell carcinoma 
(tubulocystic, solid) are also usually present.

Note: As is the case for villoglandular endometrial ade­
nocarcinomas, the term “papillary” is avoided as a diagnostic 
descriptor to help prevent confusion with the more aggressive 
uterine serous carcinomas, which were initially described and 
still often diagnosed as papillary serous carcinomas.

Mucinous Adenocarcinoma
Given the abundance of mucin in normal endocervical cells, 
it is surprising that cervical cancers with a preponderance of 
mucin-rich cells are so uncommon. These mucinous adeno­
carcinomas may be distinguished from the usual type of endo­
cervical adenocarcinoma solely by the presence of abundant 
intracytoplasmic mucin (Fig. 3.212), or they may exhibit addi­
tional characteristics that lead to their classification as one of the 
mucinous variants discussed below (adenoma malignum, intes- 
tinal-type adenocarcinoma, signet-ring adenocarcinoma, or 
colloid-type adenocarcinoma).163 Whenever mucinous endocer­
vical adenocarcinoma is encountered, cervical involvement by 
an endometrial mucinous adenocarcinoma should be excluded 
(if both sites are involved, the location with the dominant mass

FIG URE 3.211. Aggressive adenocarcinoma (right and inset) lurk­
ing beneath a surface component of w ell-d ifferen tia ted  villoglandular 
adenocarcinoma (left).

F IG U RE 3.212. Mucinous adenocarcinoma of the endocervix. M ost 
of the tumor cells contain abundant, pale-staining intracytoplasmic 
mucin, the presence of which could be confirmed by mucin stains (PAS 
w ith  diastase or mucicarmine).
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is the probable primary site). Some consideration should also be 
given to the possibility of a metastatic lesion, which would be 
more likely if  there was a history of a primary mucinous carci­
noma elsewhere, the tumor was “bottom heavy,” and/or there 
was prominent angiolymphatic invasion.

Adenoma Malignum (Minimal Deviation 
Adenocarcinoma)
This rare variant of endocervical mucinous adenocarcinoma 
is worthy of special categorization because of its potential 
to be misdiagnosed as a benign process. These tumors typi­
cally present in adult women as cervical wall thickening and 
induration that produces abnormal vaginal bleeding or a 
mucoid discharge.192 The mucosal surface is usually friable and 
mucoid, and sectioning through the tumor typically reveals a 
pale-tan, glistening, mucoid mass punctuated by cystic spaces 
(Fig. 3 .213).192 The diagnosis of adenoma malignum should be 
made with extreme caution and with the assistance of an expert 
consultant in an asymptomatic patient with a grossly normal 
cervix. The finding of adenoma malignum should prompt a 
thorough investigation of the ovaries, which may also harbor a 
mucinous tumor (either a separate primary tumor or a metas­
tasis from the cervix).193

Histologically, architectural glandular abnormalities such 
as marked variation in size and shape with bizarre branching 
patterns, a subset of glands with undulating epithelium and 
papillary infoldings, glands adjacent to thick-walled blood ves­
sels,167 and irregular extension of glands deep into the cervical 
stroma are paramount in establishing the diagnosis of adenoma 
malignum, since the vast majority of the neoplastic cells lining 
the glands masquerade as mitotically inactive, benign-appearing 
endocervical-type cells with abundant intracytoplasmic mucin 
and bland, basally oriented nuclei (Figs. 3.214 and 3.215).192 
Accordingly, adenoma malignum can be difficult or impossible 
to diagnose in small biopsy samples.

FIG U RE 3.214. Adenoma malignum (minimal devia­
tion adenocarcinoma, mucinous type). A: This low- 
magnification v iew  highlights the prominent variabil­
ity in gland size and shape and the extension of the 
haphazardly distributed abnormal glands deep into 
the cervical stroma. B: M alignant gland w ith  "lobster 
claw " configuration.

FIG U RE 3.213. Adenoma malignum (minimal deviation adenocarci­
noma, mucinous type). The uterus has been bivalved in the sagittal 
plane, revealing an expansile cervical mass w ith  a mucoid cut sur­
face and scattered cysts that extends deeply into the cervical w all. 
(Courtesy of Dr. Richard L. Payne.)

The type of mucin in adenoma malignum (neutral) dif­
fers from the type present in normal endocervical glands 
(both neutral and acidic). This difference can be detected by 
an Alcian blue (AB)/PAS stain, which results in red staining 
of adenoma malignum glands and purple staining of normal 
endocervical glands (Fig. 3 .216).194 However, it is important 
to note that benign endocervical glands with pyloric metapla­
sia/lobular endocervical glandular hyperplasia are also red with 
this stain,50 which must be interpreted in the context of the 
histologic findings. More traditional features that facilitate rec­
ognition of adenoma malignum are the findings of a periglan­
dular stromal reaction, significant nuclear atypia (Fig. 3.217), 
angiolymphatic/perineural invasion, and strong cytoplasmic 
staining for CEA, all of which may be absent or present only 
focally in a given case. In view of the often focal nature of these
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FIG U RE 3.215 . Adenoma malignum. The presence of these benign- 
appearing glands adjacent to a thick-w alled blood vessel is supportive 
evidence of an invasive endocervical adenocarcinoma.

findings, extensive sampling is suggested when adenoma malig­
num is a diagnostic consideration. Note that the periglandular 
stromal reaction, which may consist of granulation tissue and/ 
or edema and chronic inflammation, can be related to either 
stromal infiltration or disrupted glands that have leaked their 
mucinous contents into the neighboring tissue (Fig. 3.218). 
Since benign glands may also rupture and induce a stromal 
response, this finding should not be interpreted in isolation as 
evidence of malignancy.

Differential Diagnosis
Benign glandular processes that can be mistaken for adenoma 
malignum include deep Nabothian cysts, deep endocervi­
cal glands, lobular and diffuse laminar endocervical glandular 
hyperplasia, MGH, tunnel clusters, mesonephric hyperplasia, 
endocervicosis, and endocervical adenomyoma (see separate dis­
cussions of these entities). Preliminary results suggest that lack

FIG U R E 3.217. A ,B : Adenoma malignum. Focal areas w ith  more 
apparent cytologic atypia and mitotic activity are characteristic, either 
adjacent to the benign-appearing glands (bottom of A) or transitionally 
w ithin portions of glands (right of B).

of immunoreactivity of adenoma malignum for PAX2 can assist 
in distinguishing it from a variety of benign mesonephric and 
miillerian glandular lesions, nearly all of which express PAX2.1S0

Intestinal-Type Adenocarcinoma
Rare variants of invasive endocervical mucinous adenocar­
cinoma contain goblet cells, which is evidence of intestinal 
differentiation.163 The very well-differentiated tumors of this 
subtype could be considered intestinal variants of minimal 
deviation adenocarcinoma (Fig. 3.219). Distinction from AIS 
of intestinal type is made on the basis of features of stromal 
invasion, which include the presence of numerous, abnormally 
shaped glands in a haphazard arrangement deep to the level 
in which endocervical glands are normally found. Invading 
glands also often produce a stromal response in the form of 
periglandular edema, chronic inflammation, and granulation

FIG U RE 3.216. Adenoma malignum. W ith  the AB/PAS stain, normal 
endocervical glands stain purple (A ), w hereas the neoplastic glands of 
adenoma malignum stain red (B ).

FIGURE 3.218. Adenoma malignum. This peculiar-shaped neoplastic 
gland is associated w ith a periglandular stromal reaction, which in this 
case is related to gland disruption (note loss of epithelial lining at arrows).
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FIG URE 3.219. Intestinal-type adenocarcinoma. A: Abnormally 
shaped, mucinous glands infiltrate deeply into the cervical stroma. 
B: Several of these glands contain numerous goblet cells, which is 
indicative of intestinal differentiation.

tissue, but this may be focal and subtle. Similar to their in situ 
counterpart, most invasive endocervical adenocarcinomas of 
intestinal type express the intestinal marker CDX2.195

Signet-Ring Adenocarcinoma
Mucin-containing signet-ring cells may be found as a focal 
component of poorly differentiated endocervical carcino­
mas with glandular differentiation, and may rarely be the 
predominant or only cell type present (Fig. 3 .220).163'196 The 
possibility of the cervix harboring a metastatic signet-ring 
adenocarcinoma from a breast or gastrointestinal primary site 
should be considered whenever a cervical signet-ring cell tumor 
is not accompanied by a more recognizable form of primary 
cervical adenocarcinoma.

Colloid-Type Adenocarcinoma
Colloid-type adenocarcinoma is another rare variant of endo­
cervical mucinous adenocarcinoma.197 This tumor resembles 
colloid carcinoma of the colon and features malignant glands 
that may be cystically dilated, incomplete, or irregularly 
shaped in association with large pools of extracellular mucin 
(Fig. 3.221). Some of the mucin pools contain strips and 
aggregates of malignant epithelial cells. Care should be taken 
not to confuse colloid-type adenocarcinoma with a reaction 
to stromal mucin related to rupture of benign glands, which 
is characterized by the presence of foreign body giant cells, a 
lack of nuclear atypia, the absence of more obvious invasive 
adenocarcinoma in the vicinity, and the lack of a clinically 
apparent mass.

Endometrioid Adenocarcinoma
Distinction of the usual type of endocervical adenocarcinoma 
from endometrioid adenocarcinoma can be a subjective exer­
cise, given that the usual endocervical adenocarcinoma is 
mucin depleted and may have a pseudoendometrioid appear­
ance.163 Cervical tumors that truly resemble endometrioid 
adenocarcinomas of the endometrium are rare and typically 
feature tubular rather than irregularly branching glands 
(Fig. 3.222). An exception to this tendency toward a tubu­
lar glandular architecture is the extraordinarily rare minimal 
deviation variant of endometrioid adenocarcinoma, which 
shares with adenoma malignum the prominent variability in 
gland size and shape.198 Conventional endometrioid adenocar­
cinomas of the cervix need to be distinguished from a primary 
endometrial adenocarcinoma of the usual type with secondary 
spread (see earlier discussion regarding distinguishing endocer­
vical from endometrial adenocarcinoma).

FIG U RE 3.220. Poorly differentiated endocervical mucinous 
adenocarcinoma w ith areas w ith signet-ring differentiation. The inset 
shows a focus w here signet-ring cells predominate.

FIG URE 3.221. Colloid-type adenocarcinoma of the cervix. 
Incomplete neoplastic glands are present in association w ith pools of 
extracellular mucin. A component of adenocarcinoma of the usual type 
is also present, w ith colloid-type adenocarcinoma preferentially located 
at the advancing edge of the tumor. The inset shows a strip of tumor 
cells floating in mucin, which is marked by an arrow  in the main image.
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FIG U RE 3.222. Endometrioid adenocarcinoma of the cervix. F IG U RE 3.224. Clear cell carcinoma of the cervix. This longitudinal 
section through a formalin-fixed cervix reveals a tumor w ith  a pale 
yellow  cut surface. The arrow  marks the deepest point of invasion, 
which is in the outer half the cervical w all. The exocervix is at left.

Clear Cell Adenocarcinoma
Clear cell carcinoma related to in utero exposure to diethyl­
stilbestrol (DES) tends to occur at a young age (median age of 
19 years).199 In contrast, most cervical tumors of this type that 
are unrelated to DES occur in women over 45 years of age, 
although one-third of such tumors are also found in teenag­
ers and young adults.200 Since the warning to stop prescribing 
DES to pregnant women was issued in 1971, nearly all cases 
that are currently encountered are unrelated to DES exposure, 
and account for about 4% of cervical adenocarcinomas.

Grossly, clear cell carcinoma may be polypoid and nod­
ular or eroded and indurated with a pale yellow cut surface 
(Figs. 3.223 and 3.224). The neoplastic cells of clear cell car­
cinoma typically have a high nuclear grade and abundant 
glycogen-rich cytoplasm, with the latter resulting in cytoplas­
mic clearing in routinely stained sections (Fig. 3.225). The

presence of glycogen can be confirmed with PAS stains; mucin 
may be present within gland lumens but is only rarely encoun­
tered within the tumor cell cytoplasm. The various architec­
tural patterns of clear cell carcinoma (solid, tubulocystic, and 
papillary) and the tendency of its cells to form hobnail struc­
tures are illustrated in the sections on clear cell carcinoma of 
the endometrium and ovary in Chapters 4 and 7, respectively.

In Pap smears, clear cell carcinoma is characterized by 
clusters of malignant cells that exhibit haphazard orienta­
tion, nuclear pleomorphism, variably prominent nucleoli, and 
cytoplasm that is delicate, finely vacuolated, pale, and usually 
abundant (Fig. 3-226).

The differential diagnosis of clear cell carcinoma includes 
MGH and ASR (see sections on these topics earlier in this 
chapter).

III 11 Mill
1 cm

FIG URE 3.223. Clear cell carcinoma of the cervix. The tum or con­
sists of polypoid nodules of ye llow  tissue partially coated by glistening 
mucoid m aterial.

F IG U R E 3.225. Clear cell carcinoma. Note the high grade nuclear 
features and abundant clear cytoplasm.
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Serous Adenocarcinoma
On rare occasions, serous carcinoma occurs as a primary tumor 
of the cervix (Fig. 3.227).201 Histologically, this tumor is iden­
tical to its better known and more common counterpart in the 
endometrium (see Chapter 4). In the cervix, approximately 
40% of these tumors are associated with a tumor of different 
histologic type, which is most commonly well-differentiated 
villoglandular adenocarcinoma (Fig. 3.228). Whenever a diag­
nosis of a primary serous carcinoma of the cervix is being con­
sidered, it is necessary to exclude the possibility of spread of a 
serous carcinoma from the endometrium (or less commonly, 
the ovary, fallopian tube, or peritoneum).

Mesonephric Adenocarcinoma
Mesonephric adenocarcinoma is derived from mesonephric 
duct remnants, and is exceedingly rare.202-204 It typically pres­
ents in middle-aged women as a cervical mass that produces 
abnormal vaginal bleeding. G landular (ductal), tubular, 
retiform, solid, and sex-cord-like patterns may be encoun­
tered, some of which are illustrated in Figures 3.229 and 
3.230. The glandular pattern is most commonly observed 
and resembles a well-differentiated endometrioid adeno­
carcinoma. The tubular pattern is distinctive and consists 
of back-to-back, small tubules that often contain eosino­
philic secretions. In the retiform pattern, elongated, slit-like 
branching tubules with intralum inal papillae are present, 
whereas the sex-cord-like pattern features trabeculae and 
cords of tumor cells or tubules that are elongated and com­
pressed. It is not uncommon for a given tumor to exhibit an 
admixture o f these various patterns. Some cases, which are 
referred to as m alignant mixed mesonephric tumors, con­
tain an associated homologous or heterologous sarcomatous 
component.202,204

The recognition that an adenocarcinoma is of meso­
nephric origin can be difficult, especially in the m inority of 
cases in which there is no associated mesonephric hyperplasia.

FIG U RE 3.226. A ,B : Clear cell carcinoma in conventional Pap 
smears (tw o d ifferent cases).

FIG U RE 3.227. A ,B : Serous carcinoma. In these low (A ) and high- 
magnification (B ) images of the exophytic surface component of the 
tumor, note the characteristic complex papillary architecture, ep ithe­
lial budding w ith formation of detached cellular tufts, brisk mitotic 
rate, and high nuclear grade.

The role of immunohistochemistry as a diagnostic aid in this 
situation is currently lim ited and controversial. Although one 
group of investigators has found the usual finding of focal 
lum inal staining with CD 10 to be helpful in distinguishing 
mesonephric adenocarcinoma from other types of endocervi­
cal adenocarcinoma,5 another group has not.58 Distinction of 
a predominantly tubular mesonephric adenocarcinoma from 
florid diffuse mesonephric hyperplasia can be a diagnostic 
challenge, and is facilitated by the presence in the former of 
a symptomatic mass lesion, a more densely packed distribu­
tion of neoplastic tubules, nuclear atypia and m itotic activity 
beyond what is normally found in hyperplastic lesions, inter­
mixed nontubular patterns of mesonephric adenocarcinoma, 
and the occasional finding of angiolymphatic or perineural 
invasion.

FIG U R E 3.228. Serous carcinoma [right] admixed w ith  w ell- 
differentiated villoglandular adenocarcinoma (/eft).

ak
us

he
r-li

b.r
u



CHAPTER 3 PATHOLOGY OF THE UTERINE CERVIX W ITH PAP SMEAR CORRELATION 137

FIGURE 3.229. M esonephric adenocarcinoma. The large glands 
infiltrating the cervical stroma resemble w ell-d ifferen tia ted  endo­
metrioid carcinoma. The upper left portion of the image exhibits a 
retiform pattern consisting of angulated, branching, slit-like tubules. 
(Courtesy of Dr. Deborah J. Gersell.)

OTHER PRIMARY MALIGNANT EPITHELIAL 
TUMORS

Adenosquamous Carcinoma
Adenosquamous carcinoma is composed of an admixture of 
malignant glandular and squamous elements and accounts for 
roughly 5% of all cervical cancers. It occurs in adult women 
over a broad age range, and does not differ in gross appearance 
or clinical presentation from other types of cervical carcinoma. 
Reproducibility of this diagnosis is improved if it is restricted 
to tumors that exhibit squamous and glandular differentiation 
in routinely stained sections. Mucin stains are either not neces­
sary or used only to confirm mucinous differentiation, rather 
than to detect it. The malignant glandular and squamous

FIG U R E 3.231. A ,B : Adenosquamous carcinoma. M alignant glands 
are seen abutting and merging w ith  nests of squamous cell carcinoma.

components may be side by side or intimately admixed with 
one another (Figs. 3.231 and 3.232).

Adenosquamous carcinomas toward the well-differentiated 
end of the spectrum may resemble the much less aggressive ade­
noid basal carcinoma. However, adenosquamous carcinomas 
are clinically malignant masses rather than incidental findings, 
and exhibit more nuclear atypia, mitotic activity, architectural 
complexity, and stromal response than adenoid basal carci­
nomas. Cases in which the squamous component consists of 
sheets of cells with clear, glycogen-rich cytoplasm have been 
referred to as clear cell adenosquamous carcinoma, which is dis­
tinguished from clear cell carcinoma by the absence of admixed 
tubulocystic and papillary architectural patterns and the lack 
of hobnail cells.205 Utilizing the histologic criteria for salivary 
gland mucoepidermoid carcinoma to identify similar tumors 
in the uterine cervix and to distinguish them from adenosqua­
mous carcinoma, a recent study has provided molecular genetic

FIG URE 3.230. A ,B : Tubular pattern of mesonephric adenocarci­
noma. The neoplasm consists of closely packed tubules that contain a 
colloid-like secretion. (Courtesy of Dr. Deborah J. Gersell.)

F IG URE 3.232. Adenosquamous carcinoma. Scattered discrete glands 
are embedded within a squamoid nest of infiltrating tumor. This portion 
of the tumor bears some resemblance to adenoid basal carcinoma.
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FIG URE 3.233. Glassy cell carcinoma. A: Nests of tumor cells 
are present in this superficial sample of an exophytic cervical mass. 
B: This high-magnification view  highlights the macronucleoli and 
ground glass cytoplasm of the malignant cells.

evidence that supports recognition of mucoepidermoid carci­
noma as an entity distinct from adenosquamous carcinoma.206

Glassy Cell Carcinoma207 208
Glassy cell carcinoma is a large cell carcinoma with a distinc­
tive histologic appearance that is thought by some to represent 
a poorly differentiated adenosquamous carcinoma. It typically 
presents as an exophytic cervical mass that produces abnor­
mal vaginal bleeding in an adult woman who usually is 25 to 
50 years old.

Histologically, glassy cell carcinoma features nests of 
mitotically active large cells that often have distinct cell bor­
ders, macronucleoli, and abundant cytoplasm that has either 
a characteristic “ground glass”* or finely granular appearance 
(Fig. 3.233). The tumor cell nests are partitioned by strands of 
fibrovascular stroma that usually contain lymphocytes, plasma 
cells, and eosinophils. Evidence of squamous and glandular dif­
ferentiation is either absent or focal by light microscopy, but is 
more apparent at the ultrastructural level. The immunoprofile 
of glassy cell carcinoma is variable and not specific, but usually 
provides confirmatory evidence of a component of squamous 
differentiation, and molecular studies have shown an association 
with high-risk HPV in approximately two-thirds of cases.209,210 
In Pap smears, clusters of large atypical cells with prominent 
nucleoli and glassy cytoplasm are present that may be difficult 
to distinguish from an atypical reparative process (Fig. 3.234).208

Adenoid Basal Carcinoma (Adenoid Basal 
Epithelioma)2" 212
Adenoid basal carcinoma is a rare neoplasm that is typically an 
unsuspected microscopic finding located in the endocervical

*For those of you who haven’t ground any glass recemly, ground glass cytoplasm 
is pale, waxy, eosinophilic to amphophilic, and homogeneous.

FIG U R E 3 .234. Pap sm ear w ith  clusters of tumor cells from a glassy 
cell carcinoma. The cytoplasm has a "glassy" appearance, cell borders 
are often distinct, and nuclei tend to be large w ith  prominent nucleoli.

canal of a postmenopausal woman. The neoplasm is generally 
found during evaluation of cervical tissue removed for treatment 
of HSIL, which is an associated finding in nearly all cases.

The tumor consists of small nests of uniform basaloid cells, 
and these nests usually are widely spaced from one another 
within the cervical stroma (Fig. 3.235A). The nests have a round, 
oval, or lobulated configuration and fail to elicit a stromal reac­
tion. Gland lumens of variable sizes are often present within the 
nests and are lined by epithelium that may be mucinous, cuboi­
dal, or flattened (Figs. 3.235B and 3.236). The basaloid cells are 
mitotically inactive and often exhibit peripheral palisading (Fig. 
3.236). Metaplastic squamous and transitional-like changes can 
also occur within the nests (Figs. 3.235B and 3.237), and squa­
mous differentiation can also take the form of extensive replace­
ment of the nests by severely dysplastic squamous epithelium. 
In this latter situation, a peripheral rim of basaloid cells persists

FIG URE 3 .235. Adenoid basal carcinoma. A: Basaloid nests of 
tumor cells infiltrate the w all of the cervix w ithout a stromal reaction. 
B: Gland lumens are present w ith in  the tumor cell nests, and the large 
nest at the left also shows patches of squamous m etaplasia.
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FIG URE 3.236. Adenoid basal carcinoma. This nest shows charac­
teristic peripheral palisading, bland nuclear features, gland lumens, 
and mitotic inactivity.

F IG U R E 3.238. Adenoid cystic carcinoma. This portion of the tumor 
contains nests of tumor cells that exhibit a cribriform pattern, w ith  the 
gland lumens containing pale-staining mucinous m aterial.

that can be highlighted by a CAM 5.2 cytokeratin immuno­
stain, which helps to distinguish this process from a synchro­
nous invasive squamous cell carcinoma.212 Small, superficial 
adenoid basal proliferations that remain in contact with or in 
close proximity to the epithelium from which they originate 
have been designated adenoid basal hyperplasias.137'212

Since pure, typical adenoid basal carcinomas have not 
behaved in a malignant fashion, some investigators have sug­
gested the designation of adenoid basal epithelioma.212 How­
ever, rare adenoid basal carcinomas have been documented to 
coexist with a histologically more aggressive carcinoma,213 and 
this possibility must be considered when evaluating this special 
variant. The contrasting features of adenoid cystic carcinoma, 
basaloid squamous cell carcinoma, and adenosquamous carci­
noma, all of which are much more aggressive neoplasms, are 
discussed with those entities elsewhere in this chapter.

Adenoid Cystic Carcinoma
Adenoid cystic carcinoma of the cervix is a rare malignant neo­
plasm that resembles its counterpart in salivary gland tissue, 
although the cervical form of this tumor (a) lacks a predilection 
for perineural invasion, (b) does not have easily demonstrable 
myoepithelial cells, (c) often exhibits more prominent necrosis, 
(d) may contain foci with squamous differentiation, and (e) is 
more likely to have features of the solid variant.211'214 It typi­
cally presents as a cervical mass in a postmenopausal woman, 
and histologically displays cribriform, sheet-like, trabecular, 
and cordlike architectural patterns (Fig. 3-238).211,215 In the 
cribriform areas, the glandular lumens contain pale-staining 
mucin (Fig. 3.238) or hyalinized basement membrane-like 
material (Fig. 3.239).

FIG U RE 3.237. Adenoid basal carcinoma. The m etaplastic process 
w ithin these nests has transitional features, w ith  elongated nuclei and 
occasional longitudinal nuclear grooves.

FIG U R E 3.239. Adenoid cystic carcinoma. The tumor cells surround 
spherules of hyalinized basement membrane-like m aterial. Nuclear 
atypia is not striking, but is more pronounced than that usually present 
in adenoid basal carcinoma. The stroma is hyalinized, and the arrow  
marks a mitotic figure.
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The characteristic cribriform component and the deposi­
tion of basement membrane-like material are the most impor­
tant features that help to distinguish adenoid cystic carcinoma 
from adenoid basal carcinoma. In addition, the neoplastic cells 
of adenoid cystic carcinoma are mass forming, slightly more 
atypical, and exhibit more mitotic activity than those of ade­
noid basal carcinoma. In contrast to adenoid basal carcinoma, 
adenoid cystic carcinoma also often has foci of necrosis and a 
reactive stroma that may be desmoplastic, hyalinized, or myx­
oid. In view of the aggressive behavior of adenoid cystic carci­
noma, distinction from adenoid basal cell carcinoma is critical. 
The solid variant of adenoid cystic carcinoma can resemble 
basaloid squamous cell carcinoma and small cell neuroendo­
crine carcinoma, but can be recognized by the presence of small 
amounts of basement membrane-like material within the solid 
nests of tumor (Fig. 3.240).214'215

Note: The images of adenoid cystic carcinoma are from 
extrauterine examples of this tumor.

Neuroendocrine Carcinoma
Neuroendocrine tumors of the cervix are rare, and the histo­
logic subtypes are the same as those more commonly found in 
the lung.216 In most studies, the vast majority of these tumors 
exhibit at least focal immunoreactivity for chromogranin and/or 
synaptophysin, which are the most commonly used markers 
of neuroendocrine differentiation.217-221 Although rarely neces­
sary, ultrastructural examination will reveal dense core neuro­
secretory granules in most cases.

Typical and atypical carcinoid tumors of the cervix are 
extraordinarily rare, and w ill be discussed only briefly. Typi­
cal carcinoids are composed of trabeculae or organoid nests 
of small, uniform cells with m inimal m itotic activity and 
no tumor necrosis. They are regarded as well-differentiated 
neuroendocrine carcinomas with the potential for malignant 
behavior. Atypical carcinoids (moderately differentiated

FIG U RE 3.240. Adenoid cystic carcinoma, solid variant. The inset 
highlights the presence of basem ent membrane-like material w ithin  
the tumor cell nest that is marked w ith an arrow.

neuroendocrine carcinomas) retain the architecture of typ i­
cal carcinoids, but exhibit more nuclear atypia, increased 
m itotic activity, and central necrosis w ith in  some of the 
tumor cell nests.

Poorly differentiated neuroendocrine carcinomas are sub­
divided into small cell carcinoma and large cell neuroendocrine 
carcinoma, both of which are highly aggressive malignancies 
that generally resemble other types of aggressive cervical cancer 
in terms of their clinical and gross presentation. Small cell car­
cinoma is about three times more common than large cell neu­
roendocrine carcinoma, and accounts for approximately 2% of 
cervical carcinomas. Both tumor types are associated with the 
presence of high-risk HPV and are typically immunoreactive 
with p l6 .221-223

Small Cell Carcinoma
Histologically, small cell carcinoma is a highly cellular, loosely 
cohesive neoplasm that typically raggedly infiltrates the cer­
vical stroma as sheets, irregular nests, trabeculae, and single 
cells without associated inflammation (Fig. 3 .241).217,220,224 
The constituent cells exhibit finely and evenly dispersed chro­
matin, hyperchromatic nuclei with absent to inconspicuous 
nucleoli, scant cytoplasm resulting in a high nuclear to cyto­
plasmic ratio, nuclear molding, crush artifact, brisk mitotic 
activity, and foci of necrosis. In the classic “oat cell” vari­
ant, the neoplastic cells have small, round to oval, uniform 
nuclei and resemble lymphocytes (Fig. 3.242A). A subset of 
these tumor cells may have their nuclear detail obscured by 
smudged, dark chromatin. The so-called intermediate variant 
of small cell carcinoma features cells that have a chromatin 
pattern that is slightly more coarse than that of oat cell carci­
noma, and its cells contain more cytoplasm than oat cells, have 
larger nuclei with polygonal or fusiform shapes, exhibit less 
crush artifact, and may contain more readily apparent small 
nucleoli (Fig. 3.242B). In practice, these two patterns are fre­
quently blended within a given tumor, and their distinction is 
not clinically relevant.

FIG U RE 3.241. Small cell carcinoma raggedly infiltrating the cervi­
cal stroma.
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FIG U R E 3.242. Small cell carcinoma. A: Oat cell 
variant. B: Interm ediate variant.

In a m inority of cases of small cell carcinoma, chroma­
tin released from necrotic tumor cells is deposited along blood 
vessel walls. These vessels are intensely hematoxyphilic, creat­
ing the so-called Azzopardi effect. This phenomenon, along 
with an example of small cell carcinoma with crush artifact, is 
shown in Figure 3.243.

Small cell carcinomas of the cervix often contain a com­
ponent of adenocarcinoma or squamous cell carcinoma, which 
may be in situ, invasive, or both (Fig. 3.244).217

In Pap smears from patients with small cell carcinoma, 
loosely cohesive clusters of malignant cells with nuclear fea­
tures as described above are present, which may be difficult to 
distinguish from HSIL or lymphoma (Fig. 3.245).

Differential Diagnosis
The differential diagnosis of small cell carcinoma includes 
basaloid squamous cell carcinoma, leukemia/lymphoma, and 
endometrial stromal sarcoma.

Basaloid squamous cell carcinomas often have foci with 
more obvious squamous differentiation (intercellular bridges 
and/or keratinization), nests of infiltrating tumor cells with 
HSIL-like nuclear features and an associated inflammatory 
response, peripheral palisading of nuclei, inconspicuous 
crush artifact, no significant nuclear molding, and a lack of 
staining for neuroendocrine markers.
Chloroacetate esterase stains and immunostains for lym­
phoid markers will help to exclude leukemia/lymphoma.
In contrast to small cell carcinoma, most endometrial stro­
mal sarcomas consist of cells with minimal nuclear atypia and 
a low mitotic rate that lack nuclear molding and individual 
cell necrosis. These tumors have a characteristic vasculature 
and permeative pattern of stromal invasion, and large plugs 
of tumor within vessels are often present. In difficult cases, a 
panel of immunohistochemical stains can facilitate separation 
of small cell carcinoma from endometrial stromal sarcoma.

FIG U RE 3.243. Small cell carcinoma. A: Intense staining of vessel 
w alls w ith  hematoxylin (Azzopardi effect). B: Crush artifact.

F IG U R E 3.244. Small cell carcinoma w ith focus of endocervical AIS 
at right. Note the nuclear molding and focal crush artifact w ithin the 
small cell component.
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FIG URE 3 .245. Touch preparation of small cell carcinoma, which 
simulates a Pap smear. Note the chromatin pattern, nuclear molding, 
crush artifact, and minimal amount of cytoplasm.

Large Cell Neuroendocrine Carcinoma
Large cell neuroendocrine carcinoma is composed of 
sheets, nests, and trabeculae of large cells that often exhibit 
peripheral palisading of nuclei, geographic areas o f tumor 
necrosis, and prom inent angiolym phatic invasion (Fig. 
3 .2 4 6 ).218,219 The neoplastic cells have vesicular nuclei, 
prom inent nucleoli, and abundant eosinophilic cytoplasm, 
and there is brisk m itotic activ ity (Fig. 3.247A ). An add i­
tional frequent finding that is a helpful diagnostic clue is 
the presence o f intracytoplasm ic eosinophilic granules.219

Differential Diagnosis
Large cell neuroendocrine carcinoma may be associated with 
in situ and/or invasive adenocarcinoma, which can result in 
confusion with adenocarcinoma.219 The presence of sheets and 
nests of malignant cells with abundant eosinophilic cytoplasm 
can also lead to the mistaken impression of conventional squa­
mous cell carcinoma, and tumor cell nests with peripheral

palisading can also result in a resemblance to basaloid squa­
mous cell carcinoma. In these situations, other areas of the 
tumor with more characteristic neuroendocrine morphology, 
the absence of features of squamous differentiation (keratin 
production and intercellular bridges), and positive immuno­
reactivity for neuroendocrine markers (Fig. 3.247B) facilitate 
recognition of this tumor.

MIXED EPITHELIAL AND MESENCHYMAL 
TUMORS

Endocervical Adenomyoma
Endocervical adenomyoma is an unusual benign tumor that 
typically presents in an adult woman as a well-circumscribed, 
polypoid mass protruding into the endocervical canal.22’’ The 
sectioned surface often contains mucin-filled cysts. Histologi­
cally, the tumor is composed of benign endocervical-type glands 
embedded within myomatous smooth muscle (Fig. 3.248). 
Fibrous tissue is an additional minor stromal element.

Some of the glands within endocervical adenomyomas 
may have papillary infoldings and irregular shapes, which can 
result in a resemblance to adenoma malignum. However, endo­
cervical adenomyoma is distinguished by its well-circumscribed 
nature, the tendency of its glands to exhibit a lobular rather 
than haphazard growth pattern, its myomatous stroma, and 
the absence of a periglandular stroma reaction. Lobular aggre­
gates of endocervical glands are also seen in lobular endocervi­
cal glandular hyperplasia, but this process lacks a myomatous 
stroma and is usually an incidental microscopic finding.

Müllerian Adenofibroma/Adenosarcoma
Approximately 10% of uterine adenofibromas/adenosarcomas 
originate in the endocervix, with the remainder arising from the 
endometrium.226 Accordingly, these tumors are considered in

m m t*

FIG U R E 3.246. Large cell neuroendocrine carcinoma. Peripheral 
palisading and tumor cell necrosis are present.

F IG UR E 3.247. Large cell neuroendocrine carcinoma. A: High- 
magnification view. B: M any of the tum or cells are immunoreactive 
for synaptophysin.
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FIGURE 3.248. A ,B: Endocervical adenomyoma. Benign endocervical 
glands, which may be cystically dilated or irregularly shaped, are embed­
ded in stroma that consists predominantly of myomatous smooth muscle.

FIG U R E 3.250. Endocervical m iillerian adenofibroma. A single layer 
of epithelium that varies from flattened/cuboidal (far left) to mucinous 
endocervical columnar type lines broad papillae whose cores consist 
of m itotically inactive, bland fibromatous stroma.

more detail in Chapter 4. Endocervical adenofibromas are quite 
rare, and typically present as firm, endocervical-based papillary/ 
polypoid lesions in women who are 60 to 70 years of age.227 
Histologically, these benign tumors are composed of broad 
papillae that project from the surface or into glands that are cys­
tically dilated (Fig. 3.249). The cores of these papillae are com­
posed of bland fibromatous stroma that is not hypercellular or 
mitotically active (<2 mitotic figures per 10 high power fields). 
The condensation of stroma beneath the surface epithelium and 
around dilated glands that is characteristic of adenosarcoma is 
typically absent or inconspicuous in adenofibromas. In endo­
cervical tumors, the epithelial lining may be of endocervical 
mucinous type or may be flattened or cuboidal (Fig. 3.250).

Multiple sections of these tumors should be examined his­
tologically, since significant stromal cell atypia, marked stromal 
cellularity, or a stromal mitotic rate >2 mitotic figures per 10 high 
power fields warrant the diagnosis of adenosarcoma (Fig. 3.251), 
which is a tumor of low malignant potential.226

Carcinosarcoma (Malignant Mixed 
MüllerianTumor)
As is the case for tumors in the adenofibroma/adenosarcoma 
group, carcinosarcomas are much more often found in the 
uterine corpus than in the cervix and are discussed in more 
detail in Chapter 4. However, it is noteworthy that in addition 
to conventional carcinosarcoma of the type that resembles its 
endometrial counterpart, cervical carcinosarcoma can exhibit 
some features that are characteristic of this site, such as (a) the 
presence of an associated HSIL, (b) HPV-DNA positivity, and 
(c) a carcinomatous component that consists of squamous cell 
carcinoma, basaloid squamous cell carcinoma, adenoid cys­
tic carcinoma, adenoid basal carcinoma, or mesonephric car­
cinoma instead of the typical high-grade adenocarcinoma of 
endometrioid or serous type that is found in such tumors in

FIG U R E 3.251. Endocervical miillerian adenosarcoma. The presence 
of significant nuclear atypia of the stromal cells warrants a diagnosis 
of adenosarcoma.

FIG U RE 3.249. Endocervical m iillerian adenofibroma. Note the  
broad, polypoid fronds and fibromatous stroma.
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the uterine corpus.138,139,202,204 The possibility of an endome­
trial or ovarian source should be considered in cases of cervical 
carcinosarcoma of conventional type. The controversial separa­
tion of cervical carcinosarcoma from spindle cell (sarcomatoid) 
squamous cell carcinoma is discussed in the section on spindle 
cell carcinoma.

MISCELLANEOUS PRIMARY MALIGNANT 
TUMORS

Sarcoma Botryoides (Embryonal 
Rhabdomyosarcoma)
Sarcoma botryoides is a rare malignant tumor with skeletal 
muscle differentiation that represents a subtype of embryonal 
rhabdomyosarcoma. In the uterine cervix, this tumor is five 
times less common than its vaginal counterpart.228 Although 
vaginal sarcoma botryoides characteristically presents in 
children <5 years of age, the cervical version typically occurs in 
young women with a mean age of 18 years.229

Grossly, sarcoma botryoides of the cervix typically pres­
ents as smooth, glistening, red polypoid mass protruding 
from the external os (Fig. 3.252). Microscopically, a densely 
cellular subepithelial band of primitive cells, referred to as 
the cambium layer, overlies a less cellular edematous region 
(Fig 3.253). This edematous zone is often incorrectly referred 
to as having a myxoid quality, but AB stains for acidic muco­
polysaccharides are negative.229 Superficial vascular conges­
tion is often prominent, which accounts for the red gross 
appearance that mimics hemorrhage or mucosal erosion. 
Variable numbers of round to strap-shaped rhabdomyoblasts 
are present, usually w ithin the less cellular regions (Fig. 
3.254A). These rhabdomyoblasts have abundant eosino­
philic cytoplasm that may contain visible cross striations. 
Rare micronodules of fetal-type hyaline cartilage are present 
in almost half of the cases (Fig. 3 .254B).229 The primitive

FIG U RE 3.252. Sarcoma botryoides of the uterine cervix presenting 
as a smooth, red, polypoid mass protruding from the external os.

FIG U R E 3 .253. Sarcoma botryoides of the uterine cervix. A  cellular 
subepithelial cambium layer overlies an edematous less cellular zone 
that contains congested vessels.

malignant cells of sarcoma botryoides may be detected in Pap 
smears (Fig. 3 .255), but it is unlikely that the type of m alig­
nancy w ill be correctly suggested unless strap cells are also 
encountered. Although desmin staining is expected, nuclear 
immunoreactivity with myogenin and/or m yoD l provides 
more specific evidence of skeletal muscle differentiation, but 
is not detectable in all cases.230

Differential Diagnosis
In the cervix, the major differential diagnostic considerations 
are benign endocervical polyps and adenosarcoma. The pres­
ence of a cambium layer, primitive cells with mitotic activity, 
and rhabdomyoblasts distinguish sarcoma botryoides from 
benign endocervical polyps, with the cambium layer serving 
as the low-power clue that these lesions need close examina­
tion under high magnification. Since adenosarcomas also

FIG U R E 3.254. Sarcoma botryoides of the uterine cervix. A: This 
image highlights the presence of several round to strap-shaped rhabdo­
myoblasts w ith abundant eosinophilic cytoplasm. B: Micronodules of 
fetal-type hyaline cartilage are commonly present in these neoplasms.
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FIG U R E 3.255 . Sarcoma botryoides of the uterine cervix. 
A: Primitive m alignant cells of embryonal rhabdomyosarcoma in a Pap 
smear. B: Histologic correlate.

FIGURE 3.256. Malignant lymphoma of the uterine cervix with both dif­
fuse and vaguely follicular architecture (the mucosal surface is along the left 
side near the top of the image). There is a narrow band of non-lymphomatous 
subepithelial tissue between the arrowheads. The lymphoma extends into 
outer half of cervical wall, and there is a tendency for the follicular compo­
nent to exhibit perivascular extension at the tumor periphery.

exhibit a cambium-like layer beneath glandular epithelium 
and can rarely originate in the cervix and contain heterologous 
elements such as embryonal rhabdomyosarcoma and fetal-type 
cartilage,231 they can also be confused with sarcoma botryoi­
des. However, benign glands that often exhibit cystic dilata­
tion are scattered throughout the sarcomatous component of 
adenosarcomas, whereas glands are an uncommon feature of 
sarcoma botryoides, and when present represent entrapped 
endocervical glands.

T r e a t m e n t  a n d  P r o g n o s is
Most patients with sarcoma botryoides of the uterine cervix 
present with localized disease without deep stromal invasion 
and can be treated with organ-preserving surgery.228 Such 
patients have a favorable prognosis; adjuvant chemotherapy is 
of questionable value in this setting.228

Lymphoma
Rarely, the uterine cervix may be involved by lymphoma, either 
as a manifestation of primary extranodal lymphoma or second­
ary involvement by disseminated disease.232-235 The typical 
presentation of a primary lymphoma of the uterine cervix is 
a 40- to 45-year-old woman with vaginal bleeding. In some 
cases, abnormal cells are present in a Pap smear that may be 
suggestive of lymphoma. Grossly, there is often circumferen­
tial cervical involvement by fleshy, rubbery, tan tissue that may 
result in a barrel-shaped cervix, although cervical lymphoma 
may also present as a polyp or solitary mass. The lymphoma 
typically extends deep into the wall and the overlying epithe­
lium is usually intact (Fig. 3.256). In the exocervical region, 
there is often a thin subepithelial zone of nonneoplastic tissue 
that may contain lymphocytes and plasma cells.

Diffuse large B-cell lymphoma is the most common lym­
phoma of the cervix, followed by follicular lymphoma. In the exo­
cervix, sclerosis is common, which can result in dense collagenous

bands outlining the periphery of neoplastic lymphoid follicles 
(Fig. 3.257) or hyalinized fibrils partitioning lymphoma cells 
into nests and cords in a pattern that can resemble carcinoma 
(Fig. 3.258). When diffuse lymphoma involves the endocervix, the 
endocervical glands are typically entrapped rather than destroyed.

Cognizance of the fact that lymphomas can occur in the 
uterine cervix can help avoid their misdiagnosis, with immu- 
nohistochemistry serving as a useful aid in distinguishing 
them from mimics such as poorly differentiated carcinoma,

FIG U RE 3.257. Follicular lymphoma with sclerosis. A: The lympho- 
matous nodule is partially outlined by a collagenous band. In contrast 
to reactive follicles w ith  germinal centers, neoplastic lymphoid follicles 
typically have inconspicuous to absent mantle zones and lack tingible- 
body macrophages. B: High-magnification view  of Grade I follicular 
lymphoma (previously referred to as predominantly small cleaved cell 
type, w here "cleaved" connotes an irregular nuclear contour w ith vari­
able combinations of angulations, clefts, indentations, and infoldings).
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FIG UR E 3.258. Diffuse large cell lymphoma w ith sclerosis.

melanoma, and primitive neuroectodermal tumor. Distinction 
from reactive lymphoid infiltrates is discussed in the section 
on inflammatory and infectious lesions earlier in this chapter.

FIG U RE 3.259. Cervical involvement by endometrial adenocarci­
noma. The endometrial tumor has extended into the endocervical 
canal in this longitudinal section of a fixed uterus. The deep aspect of 
the tumor is marked by arrowheads.

M alignant M elanom a
Primary malignant melanoma of the cervix occurs, but is quite 
rare.236 In the absence of in situ melanoma within the overly­
ing epithelium, exclusion of melanoma metastatic to the cervix 
may not be possible. The presence of intracytoplasmic, finely 
granular, brown melanin pigment within the tumor cells is a 
clue to the diagnosis of melanoma, but it is not uncommon for 
melanoma to lack this pigment (amelanotic melanoma).

Due to its variety of architectural patterns (diffuse sheets, 
nests, fascicles), different tumor cell shapes (epithelioid, spindle 
cell), and its occasional amelanotic nature, melanoma has the 
ability to mimic poorly differentiated carcinoma, sarcoma, and 
lymphoma. For this reason, whenever confronted with a poorly 
differentiated malignant neoplasm, melanoma should be 
included in the differential diagnosis. In addition to searching 
for the presence of melanin pigment or the occasional finding 
of an associated in situ melanoma, an immunohistochemical 
panel that includes the melanoma markers S I00, Melan-A, 
and HMB-45 will help to establish the correct diagnosis.

CERVICAL INVOLVEMENT BY ENDOMETRIAL 
ADENOCARCINOMA
Cervical involvement by endometrial adenocarcinoma occurs 
in roughly 20% of cases and is generally a result of direct 
extension.178,237 Less commonly, the endometrial tumor may 
spread to the cervix via invasion of lymphatic channels or be 
inadvertently transplanted onto the surface of the endocervical 
mucosa during endometrial curettage.238 Cervical involvement 
may be grossly obvious, subtle, or inapparent (Figs. 3.259 and 
3.260). In the FIGO staging system that was utilized between 
1988 and 2008, endometrial carcinomas that were confined to 
the uterus and involved the cervix were classified as stage II and

subdivided into those whose cervical involvement was limited 
to the endocervical glands (stage Ila) and those that invaded 
the cervical stroma (stage lib ) .239 However, in most studies, 
only the latter were associated with a prognosis worse than 
stage I endometrial carcinoma (this worsened prognosis may 
have been due in large part to other associated high-risk fac­
tors such as high tumor grade, deep myometrial invasion, and/ 
or angiolymphatic invasion).240,241 In the 2008 revised FIGO 
staging system for endometrial carcinoma, the sim ilarity in 
prognosis between patients with stage I disease (limited to the 
uterine corpus) and stage Ila disease prompted the merging of 
stage Ila with stage I, leaving stage II solely for those carcino­
mas that invade the cervical stroma while remaining confined 
to the uterus.129

To assess the status of the endocervical canal, the gyne­
cologist may submit a fractional curettage (separate samples 
of endometrial and endocervical tissue, with the endocervical 
sample taken first). Unfortunately, it is not uncommon for the 
endocervical sample to be “contaminated” artifactually by a 
variable number of detached fragments of endometrial tumor. 
The lack of contiguity of these tumor fragments with cervical 
tissue should alert the pathologist that contamination is the 
most likely possibility, although this finding can also reflect 
true cervical involvement. Even when endometrial carcinoma 
is found in direct association with endocervical tissue, it is gen­
erally not possible to distinguish carcinoma lim ited to endo­
cervical glands from carcinoma infiltrating stroma in the small, 
randomly oriented tissue fragments of an endocervical curet­
tage,237 and there is also the possibility of unsampled stromal 
invasion deep to disease that appears to be lim ited to the level 
of the endocervical glands.

Endometrial adenocarcinomas with cervical involvement 
limited to endocervical glands are typically well differentiated, 
and their endocervical involvement is confined to a superficial 
level where endocervical glands are normally found. They are
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FIG URE 3.260. Cervical involvement by endometrial 
adenocarcinoma. A: This longitudinal section of a fixed 
uterus in the region of the cervix (with vaginal cuff at 
right) demonstrates the presence of a deeply invasive 
endometrial adenocarcinoma with prominent squa­
mous differentiation. W ithout the yellow  plugs of kera­
tinous debris, cervical involvement would be difficult to 
appreciate grossly (foci of tumor necrosis could result 
in a similar gross appearance). B: Corresponding whole 
mount section and inset. Note the prominent eosino­
philic keratinous debris w ithin several of the cystically 
dilated tumor cell nests.

not associated with a desmoplasdc stromal response (unless the 
tumor is embedded in a curettage-related implantation site of 
inflammatory cells and granulation tissue), their interface with 
the underlying stroma is smooth, and occasionally there are com­
pressed, elongated endocervical glands underlying the tumor 
(Fig. 3.261). These compressed glands are oriented roughly par­
allel to the mucosal surface, and their shape and orientation are 
presumably secondary to pressure-related tumor encroachment.

In a subtle pattern of stromal-invasive disease that is 
typically grossly inapparent, w idely spaced, well-differentiated 
glands that are contiguous with an endometrial tumor are found 
deeply infiltrating the cervical stroma without an appreciable

stromal response (Fig. 3.262).242 This pattern of involvement 
of cervical stroma by endometrial adenocarcinoma can be mis­
taken for diffuse mesonephric hyperplasia (in those cases that 
feature tubular glands with eosinophilic luminal secretions), 
a primary endometrioid minimal deviation adenocarcinoma 
of the cervix, or tuboendometrioid metaplasia. A recent study 
has suggested that some such cases and others in which the 
histologic appearance of the endocervical and endometrial 
endometrioid adenocarcinomas differ may actually represent 
separate primary tumors.243 Although this may be true in rare 
instances, I am reluctant to broadly accept this conclusion 
because (a) the apparent histologic differences between the 
endometrial and endocervical tumors can often be explained 
by the different growth patterns that an adenocarcinoma 
assumes depending upon whether it is growing into the

FIG U R E 3.261 . Endometrial adenocarcinoma w ith  involvement of 
endocervical glands. Endometrial adenocarcinoma has replaced por­
tions of the region w here endocervical glands normally reside w ithout 
invading the cervical stroma. In close proximity to the deep aspect 
of the endometrial adenocarcinoma are compressed, elongated endo­
cervical glands oriented parallel to the mucosal surface (arrows). The 
inset shows tw o  benign endocervical glands (marked by asterisks) 
adjacent to glands of endometrial adenocarcinoma.

FIG URE 3.262. Cervical involvement by endometrial adenocarcinoma 
w ith subtle pattern of stromal invasion. The infiltrative glands are widely 
spaced, well-differentiated, and lack a stromal response. The inset high­
lights a gland w ith a cribriform pattern. Contiguity of this process with  
an endometrial adenocarcinoma w as demonstrated (not shown).
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endometrial cavity or invading the fibromuscular stroma of 
the endocervix, (b) AIS is typically not identified in the endo­
cervical tumors, (c) the authors attribute the endometrial-type 
immunophenotype of the endocervical-based tumors that is 
generally considered supportive of endometrial origin as being 
related to endometrioid differentiation within the primary 
endocervical tumors, (d) the only endocervical tumor in their 
study in which the presence of HPV-DNA was documented 
was an example of a primary endocervical adenocarcinoma 
with extension into the lower uterine segment, and (e) their 
conclusions rely heavily upon clonality studies that utilize loss 
of heterozygosity technology, which cannot reliably distin­
guish between two independent tumors and the same tumor 
in two separate sites with genetic differences related to tumor 
heterogeneity.244-246

THE UTERINE CERVIX ASSITE  
OF METASTATIC CARCINOMA
Metastatic involvement of the cervix by genital tract carci­
nomas is most commonly due to spread of papillary serous 
carcinoma of the ovary247 (cervical involvement by endome­
trial carcinoma is not classified as metastatic disease and is 
discussed in the preceding section). Locally advanced tumors 
from the rectum, bladder, or vagina may also involve the 
cervix by direct extension. Extragenital tumors from distant 
sites (most commonly the breast, stomach, and colon)248 
may also spread to the cervix on rare occasions, usually as 
part of widespread disease. A disproportionate number of 
breast cancers that are metastatic to this site are of lobu­
lar rather than ductal origin (Figs. 3.263 and 3 .264),249 and 
most gastric carcinomas with spread to the cervix are of sig- 
net-ring type.250

FIG URE 3.263. Infiltrating lobular carcinoma of the breast m eta­
static to the exocervix. A t scanning magnification, the cords of infil­
trating carcinoma w ithin the stroma in the bottom portion of the image 
could be easily overlooked or assumed to be inflammatory cells.

Features that favor a metastatic origin for a cervical car­
cinoma include (a) a clinical history of an extracervical tumor 
with similar histology, (b) stromal infiltration, with or with­
out a stromal reaction, with sparing of the native epithelium, 
(c) extensive angiolymphatic invasion, (d) lack of associated 
AIS or HSIL, (e) a “bottom heavy” distribution of carcinoma 
related to direct spread from tumor that has made its way 
into the cul de sac, and (f) presence of a histologic pattern 
that would be unusual for primary cervical carcinoma (such 
as the single-file infiltration pattern of metastatic lobular 
carcinoma of the breast or signet-ring cells in metastatic gas­
tric carcinoma). W ith regard to this last feature, it should be 
noted that rare primary cervical adenocarcinomas can have a 
low-grade component that mimics the architectural patterns 
of metastatic lobular carcinoma of the breast, but these pri­
mary tumors have at least focal elements of usual endocervical 
adenocarcinoma and an immunophenotype that is typical of 
endocervical rather than breast carcinoma.251 Moreover, pri­
mary signet-ring carcinomas of the cervix exist, although they 
are very rare.196 Yet another potential pitfall is the rare cervi­
cal metastasis, usually originating from presumed transtubal 
spread of an ovarian serous carcinoma, that mimics endocervi­
cal AIS or a superficially invasive primary endocervical adeno­
carcinoma.252

Immunohistochemical stains may be helpful in cases 
of metastases to the cervix if  a prim ary cervical tumor is a 
serious differential diagnostic consideration, the epithelial 
nature of the process is in doubt, or additional inform a­
tion that m ay support a specific site o f origin is desired. 
The markers of greatest u tility  for a given situation are as 
discussed in the sections on specific sites of origin under 
the heading of “The Ovary as Site of M etastatic Tumor” in 
Chapter 7.

FIG U RE 3.264. Infiltrating lobular carcinoma of the breast m eta­
static to the exocervix. A: A cord of m alignant cells in characteristic 
single-file arrangem ent is present w ith in  the cervical stroma. Note the 
absence of a stromal response. B: A  cytokeratin immunostain high­
lights the infiltrating cords of tumor cells. A GCDFP-15 immunostain 
w as also positive (not shown).
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PAP SMEAR DETECTION OF 
IVBNORMAUTIES BEYOND 
rHOSE OF CERVICOVAGINAL ORIGIN

Fallopian Tube Prolapse
\n unusual postoperative complication of hysterectomy is pro­
lapse of the fallopian tube into the vaginal apex (see Chapter 2). 
There is often associated inflammation and reactive epithelial 
atypia of the retained tube, which is reflected in Pap smears by 
the presence of atypical glandular cells that can arouse suspicion 
for adenocarcinoma (Fig. 3.265).253 The clinical history and the 
presence of glandular cells analogous to tubal metaplasia with 
reactive atypia help to suggest the true origin of these cells.

Psammoma Bodies in Pap Smears
Psammoma bodies are dark, spherical, concentrically lami­
nated concretions composed of calcium apatite that are rarely 
found in Pap smears, with a reported incidence that varies from 
1 in 10,000 to <1 in 100,000 cases (Fig. 3.266).254 Psammoma 
bodies may occur with or without adherent epithelial elements. 
They may have no recognizable clinicopathologic correlate, be 
related to incidental psammomatous calcifications of the endo- 
cervical/endometrial glands and stroma, or be associated with 
endosalpingiosis, IUD/oral contraceptive use, or the full spec­
trum of serous tumors from the uterus, fallopian tube, ovary, 
or peritoneum.254 Patients who are more likely to harbor a 
malignancy are those whose Pap smears also contain abnormal 
glandular cells, those who are postmenopausal, and those who 
have abnormal vaginal bleeding or a pelvic mass.“ 4 The over­
all incidence of an associated malignancy varies widely from 
study to study, but probably is on the order of 10% to 30%. 
Given this incidence, it is recommended that the finding of 
psammoma bodies in a Pap smear prompts a clinical investiga­
tion in an attempt to determine the source, with the extent of

the evaluation guided by the degree of suspicion of malignancy 
as assessed by the presence or absence of worrisome glandular 
cells in the smear and the patient’s age and symptoms.

Endometrial Adenocarcinoma
Pap smears from patients with endometrial adenocarcinoma 
may be entirely negative, may contain only a few groups of 
endometrial cells judged to be slightly atypical on the basis of 
a minor increase in nuclear size and subtle chromatin abnor­
malities, or may contain cells suspicious for or diagnostic of 
adenocarcinoma. Not surprisingly, the more tumor cells that 
are exfoliated and the higher the nuclear grade, the easier the 
adenocarcinoma is to recognize. When present in Pap smears, 
the neoplastic cells of endometrial adenocarcinoma usually 
occur in small, disorganized clusters or as single cells (Figs. 
3.267 and 3.268). The nuclei are enlarged to a variable degree, 
and there are abnormal chromatin patterns that often include 
patches of chromatin clearing. The cytoplasm is usually blue- 
green (cyanophilic), and may contain vacuoles or ingested neu­
trophils. There is often an associated “watery tumor diathesis 
that tends to be pale, cyanophilic, and finely granular (com­
pare with the less subtle tumor diathesis of squamous cell carci­
noma). In poorly differentiated endometrial adenocarcinomas, 
sheets of tumor cells with prominent nucleoli can be seen. The 
aggressive uterine serous carcinoma features papillary clusters 
of malignant glandular cells with prominent nucleoli, occa­
sionally in association with psammoma bodies (Fig. 3.269).255 
Since malignant cells may be easily shed from the tufted surface 
papillae of this tumor, there may not be an associated tumor 
diathesis. Serous carcinomas of ovarian, tubal, or primary peri­
toneal origin can exfoliate cells that can result in Pap smears 
with a similar appearance (see below).

FIG UR E 3 .265. P a p  s m e a r  from patient w ith  fallopian tube prolapse. 
Atypical glandular cells are present and are admixed w ith  inflamm a­
tory cells. The arrow  marks a ciliated cell. The corresponding histology 
is illustrated in Figure 2.16.

FIG U RE 3.266. Psammoma bodies in Pap smears. A: Laminated 
psammoma body w ith a fe w  adherent benign-appearing cells. 
Follow-up w as benign, w ith no clinicopathologic correlate. B: 
Psammoma bodies associated w ith slightly atypical glandular cells. 
The inset shows a psammoma body w ith the focus set to visualize 
laminations. Follow-up w as peritoneal serous micropapillomatosis of 
low malignant potential.
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FIGURE 3.267. Endometrial adenocarcinoma in conventional Pap 
smears. A: A  jumbled cluster of malignant glandular cells is present, and 
consists of cells w ith variable nuclear size and chromatin abnormalities. 
Note the w atery tumor diathesis in the background. B: Single malig­
nant glandular cells are present in association w ith some fragments and 
granules of cellular debris and some acute inflammatory cells.

In liquid-based Pap smears, three-dimensional “balling 
up” of cell clusters makes it difficult to view the nuclear fea­
tures of centrally located cells, although nuclear detail is better 
appreciated at the periphery of the cell clusters (Fig. 3.270A). 
The watery tumor diathesis may be more difficult to discern, 
consisting of aggregates of finely granular debris in the back­
ground (Fig. 3.270B) or clinging to the surface of the abnor­
mal cell groups.

The differential diagnosis of endometrial versus endocer­
vical adenocarcinoma in Pap smears is discussed in the section 
on endocervical adenocarcinoma.

FIG U R E 3.269. A ,B : Uterine serous carcinoma in conventional Pap 
smears. Note the enlarged, vesicular nuclei and prominent nucleoli that 
are characteristic of this aggressive neoplasm. A  also demonstrates 
the commonly present papillary configuration of the cell groups, and 
tw o amorphous structures that may represent psammoma bodies.

Extrauterine Adenocarcinoma
On rare occasions, adenocarcinomas from the ovary, gastro­
intestinal tract, fallopian tube, peritoneum, or other miscella­
neous sites shed malignant cells that subsequently pass through 
the fallopian tube into cervicovaginal secretions, where they 
may be sampled for Pap smear analysis. M any such tumors are 
papillary serous carcinomas and are often of ovarian origin. The 
major clues in the Pap smear that one may be dealing with an 
extrauterine source are (a) the often degenerated appearance of 
the malignant glandular cells, which is not surprising in view

FIG URE 3.268. Endometrial adenocarcinoma in conventional Pap 
smears. A: This cluster of malignant glandular cells is associated w ith  
a tumor diathesis that includes erythrocyte degradation products w ith  
orange-yellow pigmentation consistent w ith hematoidin. B: A small, 
tight cluster of malignant glandular cells from a high-grade adenocarci­
noma is present. A  w atery tumor diathesis is present in the background.

FIG U RE 3.270. Endometrial adenocarcinoma in liquid-based smears. 
A: A three-dimensional cluster of m alignant glandular cells is present. 
No tumor diathesis is apparent in this case. B: The granular debris 
in the background, incidentally admixed w ith  neutrophils, represents 
a tumor diathesis from another endometrial carcinoma. The finding of 
such granular debris should prompt a thorough search for its cause, 
which w ill often be related to the presence of a malignant tumor.
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□ ____________________ m
FIGURE 3 .271. Ovarian (A ) and tubal (B ) serous carcinomas pre­
senting in conventional Pap smears. The m alignant glandular cells 
exhibit variable degrees of degeneration. Although the background in 
B is clean, the exam ple of ovarian cancer in A  is associated w ith  a 
faint, w atery  diathesis that is not typically present in this situation.

of the distance traveled and the time elapsed between exfolia­
tion from their extrauterine parent tumor and recovery from 
cervicovaginal secretions, and (b) the usual lack of an associated 
tumor diathesis, which can be explained by the passive intralu­
minal/intracavitary journey of the tumor cells (Figs. 3.271 and 
3.272). In such situations, the report should indicate the pos­
sibility of extrauterine carcinoma and provide some guidance as 
to likely primary sites, but care should be taken not to interpret 
these findings as evidence of cervical involvement by meta­
static disease. In those cases of actual metastasis to the uterus 
or vagina from genital tract or extragenital carcinomas, there is 
often associated tissue destruction and ulceration that is usually 
reflected in the Pap smear by the presence of a tumor diathesis. 
Although most such cases will be cytologically indistinguish­
able from primary uterine adenocarcinoma, the combination

of clinical history, radiologic findings, and tissue sampling will 
eventually lead to the correct interpretation.

MISCELLANEOUS PAP SMEAR FINDINGS 

Exfoliated Benign-Appearing Endometrial Cells
Spontaneously shed clusters of benign-appearing endometrial 
cells are a common finding in Pap smears, particularly dur­
ing the first 10 days of the menstrual cycle.256 These clusters 
may be of glandular, stromal, or mixed glandular and stromal 
origin. Those clusters that exhibit a double-contoured appear­
ance are of mixed glandular and stromal origin, and consist 
of a central dark aggregate of condensed stromal cells, often 
with nuclear molding, surrounded by a rim of larger, more 
pale-staining glandular cells (Fig. 3.273). The mixed stromal 
and glandular nature of the double-contoured clusters has 
been confirmed immunohistochemically, using CD 10 as a 
marker for the stromal cells and cytokeratin as a marker for 
the glandular cells.257 Compact, monocontoured groups of 
endometrial cells, which are more common than the double­
contoured clusters, consist of three-dimensional ball-like clus­
ters of cells with scant cytoplasm and a nuclear area similar 
to that of normal intermediate squamous cells (Fig. 3.274). 
These monocontoured clusters may be of purely stromal, 
purely glandular, or mixed stromal and glandular origin, as has 
been confirmed with CD 10 and cytokeratin antibodies, and 
their composition cannot be reliably determined by routine 
assessment in Pap smears.257

The Bethesda 2001 reporting system recommends the 
reporting of exfoliated, benign-appearing endometrial cells 
in all women who are >40 year of age, since this may be an 
indication of endometrial pathology on rare occasions in this 
age group. Using an age cutoff is a response to the fact that 
many Pap smears are submitted with absent or inaccurate 
information about the patient’s menopausal status, date of last

FIG URE 3.272. Primary peritoneal serous carcinoma presenting in a FIG U R E 3.273. Double-contoured cluster of exfoliated endometrial
conventional Pap smear. The m alignant glandular cells in this exam ple cells consisting of a core of condensed endometrial stromal cells sur-
are fairly w ell-preserved, and the background is clean. rounded by a rim of glandular cells.
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FIGURE 3.274. Monocontoured clusters of exfoliated endometrial 
cells. A: Note the similarity in nuclear size between the endometrial cells 
within the cell cluster and the intermediate squamous cell at the right of 
the image (conventional Pap smear). B: Compact three-dimensional clus­
ter of endometrial cells in a clean background (liquid-based preparation).

menstrual period, symptoms, use of contraceptives or other 
hormonal agents, and risk factors for endometrial carcinoma. 
This method of reporting leaves interpretation of the signifi­
cance of exfoliated, benign-appearing endometrial cells in Pap 
smears in this group of women to the clinicians, who need to 
be aware of the near-zero incidence of significant pathology 
in endometrial samples taken from asymptomatic, premeno­
pausal patients, whether the endometrial cells are in phase 
or out of phase with the menstrual cycle.258,259 In contrast to 
this group of patients, postmenopausal women with benign- 
appearing endometrial cells in their Pap smears will have sig­
nificant endometrial pathology in approximately 10% of cases 
and should undergo endometrial sampling.256 Although most 
of these postmenopausal patients with significant endometrial 
pathology will also have abnormal vaginal bleeding that would 
independently prompt endometrial sampling, a minority are 
asymptomatic and their Pap smear finding serves as the catalyst 
for discovery of the endometrial abnormality.256

Endometrial Cells from Lower Uterine Segment
Inadvertent sampling of endometrial cells from the lower uter­
ine segment, which correlates with the use of the cytobrush 
as the device for sampling the endocervical canal, results in 
Pap smears with cellular fragments that can be quite concern­
ing to the uninitiated.260 These endometrial cells are abraded 
rather than spontaneously exfoliated, and are of no clinical sig­
nificance, although they represent a form of “hyperchromatic 
crowded groups” that may be misinterpreted as atypical glan­
dular cells, endocervical AIS, endometrial/endocervical adeno­
carcinoma, or squamous cell CIS.

The most easily recognized abraded endometrial samples 
consist of large biphasic tissue fragments that contain tubu­
lar endometrial glands in close association with a cellular,

FIG U RE 3.275. Large tissue fragm ent of abraded low er uterine seg­
ment endometrium consisting of an endometrial gland and its associ­
ated stroma.

spindle cell stroma (Fig. 3.275). When examined under high 
magnification, the nuclei of the stromal component tend 
to be oval with finely granular chromatin (Fig. 3.276). The 
identification of elongated, slender capillary nuclei coursing 
through these stromal fragments facilitates their recognition. 
The appearance of some endometrial glandular fragments 
can be more worrisome, since the nuclei can be extremely 
crowded, the nuclear to cytoplasmic ratio is very high, and 
the chromatin is granular. If peripheral palisading is present, 
AIS or CIS involving endocervical glands may be considered 
(Fig. 3.277); if  peripheral palisading is absent, these glandu­
lar fragments may be difficult to distinguish from CIS (Fig. 
3.278). The presence in the smear of other fragments that 
are more obviously derived from the lower uterine segment, 
the intimate association of glandular and stromal elements, 
and the absence of isolated dysplastic squamous cells (in the

FIG U RE 3.276. A ,B: Abraded endometrial stromal cells. Note the 
presence of capillary nuclei streaming through the stromal fragm ent 
in A  [arrows).
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FIGURE 3 .277. This crowded sheet of endometrial glandular cells 
from the low er uterine segment resembles AIS. Some of the cells that 
exhibit pseudostratified, palisaded nuclei (arrow) are associated w ith  
blurred, hair-like structures suggestive of cilia, which are normally 
found in a subset of these glandular cells.

differential diagnosis with CIS) can aid in their recognition as 
benign endometrial glandular tissue.261

Histiocytes
In Pap smears, histiocytes are found as single cells or in loose 
aggregates, and are recognized by (a) nuclei that are often 
eccentrically located, at least some of which are bean shaped, 
(b) finely vacuolated cytoplasm, and (c) fine, pale chromatin 
(Fig. 3.279). Mitotic figures may be present. Histiocytes may 
also be multinucleated, in which case the multiple nuclei typi­
cally closely resemble one another (Fig. 3.280). Attention to the 
nuclear and cytoplasmic features of the usual type of histiocyte 
allows distinction from HSIL and other types of epithelial cells.

□
FIG UR E 3.279. A ,B : Histiocytes in Pap smears.

Note: Cytopathologists have traditionally divided endome­
trial stromal cells into superficial and deep types, and have attrib­
uted the “exodus” of “sticky histiocytes” on days 6 to 10 of the 
menstrual cycle to the shedding of superficial endometrial stro­
mal cells. There is no evidence that these “superficial endometrial 
stromal cells” are anything other than histiocytes. Although his­
tiocytes may be found within the normal endometrial stroma, 
they should not be regarded as one of its integral components. 
The “deep endometrial stromal cells” are the stromal cells dis­
cussed and illustrated in the previous section, and are present 
throughout the full thickness of the normal proliferative and 
lower uterine segment endometrium. Although the division of 
the endometrium into compact, spongy, and basal layers is both 
histologically and functionally justifiable, the separation of endo­
metrial stromal cells into superficial and deep types based on 
cytologic grounds seems to be an artificial and invalid concept.

Foam Cells
The presence of foam cells in Pap smears has been thought 
by some to be an indirect indicator of possible endometrial

FIG U RE 3 .278. In isolation, this HCG of endometrial glandular cells 
from the low er uterine segment is difficult to distinguish from CIS. 
Recognition of its association w ith  the endometrial stromal fragm ent 
at the far left assists in making the correct interpretation. FIG U RE 3.280. A ,B: Multinucleated histiocytes in Pap smears.
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pathology in perimenopausal and postmenopausal women, 
since these cells are often present in endometrial hyperplasia and 
carcinoma (see Chapter 4). Foam cells express histiocytic mark­
ers, and are thought to represent lipid-laden histiocytes.262 In 
contrast to the usual type of histiocyte seen during the “exodus,” 
foam cells are larger with more voluminous, foamy, pale cyto­
plasm, and are more likely to contain ingested cellular debris 
(Fig. 3.281). Most recent studies have shown that the isolated 
presence of histiocytes in a Pap smear of an asymptomatic post­
menopausal woman, whether foamy or otherwise, is a nonspe­
cific finding that does not warrant endometrial sampling.263,264

Benign Glandular Cells in Patients Following 
Hysterectomy
There are several possible explanations for the presence of 
benign glandular cells in Pap smears of patients who have previ­
ously undergone a hysterectomy.265 In those situations in which 
the cells in question are truly glandular, these explanations 
include (a) an incorrect clinical history— the patient either 
never had her uterus removed or had undergone a supracervical 
hysterectomy, (b) prolapse of the fallopian tube into the vaginal 
apex, (c) vaginal endometriosis, (d) vaginal adenosis, (e) trau­
matized vaginal wall cysts of miillerian or mesonephric type, 
(f) superficial mesonephric duct remnants, and (g) rectovaginal 
fistula. On other occasions, pseudoglandular cells related to the 
presence of occasional goblet-like cells within groups of para­
basal cells266 or glandular mimicry by histiocytic cells may be 
the source of the apparently paradoxical glandular cells.

Trophoblastic Cells from Pregnant Patients
Trophoblastic cells can rarely be seen in Pap smears from patients 
who are pregnant or during the postpartum period.267,268 If 
present in large numbers, trophoblastic disease or an abortion 
should be suspected. Syncytiotrophoblasts are multinucleated

FIGURE 3.281. Foam cells in Pap smears. A: Two foam cells admixed 
with squamous cells. B: Two of the foam cells are binucleated, whereas  
the other tw o have ingested fragments of neutrophil-derived nuclei.

giant cells with abundant cytoplasm that may be vacuolated 
(Fig. 3.282A). Cytotrophoblastic cells are found singly or in 
small groups and may be mistaken for severely dysplastic or 
malignant cells, given their high nuclear to cytoplasmic ratios, 
nuclear atypia, and variably prominent nucleoli (Fig. 3.282B). 
Both types of trophoblastic cells can show degenerative changes. 
The cytologic diagnosis of malignancy should be made with 
caution during pregnancy and following delivery, given the 
many possible diagnostic pitfalls (exfoliated trophoblastic cells, 
ectopic decidua, and ASR).

Sperm
Spermatozoa have small, oval to teardrop-shaped heads and 
long, thin flagella (tails). In Pap smears, the basal portion of 
the sperm head stains more darkly than the apical region, 
and the sperm may be found intact or without their tails 
(Fig. 3.283). Except under medicolegal circumstances, the 
presence of sperm is not considered a reportable finding.

Starch Granules
Starch granules derived from glove powder may be found as a 
contaminant in Pap smears. These granules have a character­
istic “Maltese cross” pattern of birefringence when examined 
under polarized light (Fig. 3.284).

PROCESSING TIPS FOR CERVICAL SAMPLES

Cervical Biopsies
The prosector should recognize the portion of the biopsies covered 
by epithelium and bisect samples >4 mm with a sharp scalpel in 
the correct plane, so that orientation is maintained and diagnostic 
tissue is not buried deep within the paraffin block. The histotech- 
nologist must orient the specimen for sectioning perpendicular to

□  *  □
FIG U R E 3.282. Trophoblastic cells in Pap smears from tw o  differ­
ent pregnant patients. A: M ultinucleated syncytiotrophoblastic cell. 
B: Degenerated cytotrophoblastic cells.
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FIG U RE 3.283. Sperm in Pap smears. A: Sperm are more easily rec­
ognized w hen they have retained their tails. B: It is not uncommon for 
sperm heads to be found in Pap smears w ithout their tails.

the mucosal surface, so that epithelial maturation and the epithe­
lial-stromal interface can be properly evaluated. Most laborato­
ries initially evaluate ribbons of tissue sections from three different 
levels in the paraffin block. Since cervical abnormalities can be 
focal, additional sections should be prepared and evaluated in all 
cases in which the initial sections do not account for the abnor­
mality noted in the Pap smear that prompted the biopsy.

If the cervical biopsy is being performed because of a 
Pap smear diagnosis of ASC-H, it is recommended that the 
biopsy be cut using an “immuno protocol” in which unstained 
slides are cut between the routinely stained slides and reserved 
for possible immunohistochemistry. This is prudent because
(a) ASC-H smears often correspond to cervical epithelium with 
questionable metaplastic high-grade dysplasia in which p l6  
and MIB-1 immunostaining can be quite helpful in arriving at 
the correct diagnosis, and (b) the candidate lesion may be small 
and not available for further analysis in ordinary recuts. When
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requesting immunohistochemistry on a focal lesion in which 
unstained slides have not been prepared in advance, it is rec­
ommended that an additional H&E-stained slide be prepared 
as the last recut and that it be evaluated for specimen adequacy 
prior to actual performance of the immunostains.

Endocervical Curettings
The gynecologist should place the sample on a Telfa pad or 
other suitable smooth surface before placing the specimen into 
formalin, so that the minute and fragmented specimen can be 
gently scraped from the pad, molded into a mucoid tissue aggre­
gate, wrapped in lens paper that has been premoistened with 
formalin, and submitted in a cassette for further processing.

Cervical Cone Biopsy/Loop Electrosurgical 
Excision Procedure
Ideally, cone biopsies should be received in an intact, fresh state 
in a saline-filled container, with a suture placed by the gynecol­
ogist marking the 12:00 position (Fig. 3.285A). LEEP speci­
mens are often smaller, more irregularly shaped, more difficult 
to orient, and fragmented. The exocervical and endocervical 
resection margins of intact specimens are inked (some prosec­
tors prefer to use different-colored inks for the exocervical and 
endocervical margins, since orientation may not be obvious in 
all of the microscopic sections). If the specimen is received in 
more than one piece, the exocervical and endocervical speci­
men edges may still be inked for orientation purposes, but the 
distinction between a specimen edge and a true surgical margin 
must be kept in mind at the time of microscopic examination.

An intact specimen is opened by inserting one blade of a 
sharp-pointed scissors into the endocervical canal and cutting 
longitudinally along the 12 o clock position. If the specimen 
has not been oriented as to position, it may be opened at any
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FIG U RE 3.284. Starch granules. A: Appearance of the granules in 
a Pap smear. B: W hen view ed under polarized light, these granules 
exhibit a characteristic "M altese  cross" pattern of birefringence.

F IG U R E 3.285. A: Intact, fresh cervical conization specimen. An ori­
entating suture placed by the gynecologist marks the 12:00 position. 
The resection margins have been marked w ith black ink. B: The fresh 
conization specimen has been opened at the 12:00 position and pinned 
to a corkboard. An arrow  marks the squamocolumnar junction.
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site. The specimen is pinned to a piece of corkboard that is 
slightly larger than the tissue, with the mucosal surface facing 
up and taking care to pass pins through the stroma rather than 
the epithelium (Fig. 3.285B). The corkboard is then flipped 
over and placed in a formalin-filled container, where the tissue 
is allowed to fix for a minimum of 3 hours. The specimen is 
then removed from the corkboard and submitted entirely as 
sequential 2- to 3-mm thick parallel sections taken perpendic­
ular to the mucosal surface in a manner that will optimally dis­
play the transformation zone. By convention, sectioning begins 
at the 12 o’clock position (the right-hand end of the opened, 
fixed specimen when viewed with the mucosal surface upward 
and the exocervix rimming the bottom aspect) and proceeds 
clockwise (from right to left). Since two to three tissue slices 
typically fit in a single cassette, it is usually feasible to submit a 
conization specimen in four cassettes, each of which represents 
tissue from one specific quadrant (Fig. 3.286).

ARTIFACTS IN CERVICAL SAMPLES

Tangential Sectioning
When tissue is suboptimally oriented in the paraffin block, 
tangential sectioning may occur that can result in confusing 
architectural patterns. A clue that the tissue has been tangen- 
tially cut is the presence of peculiar bridging connections of 
epithelium at the epithelial-stromal interface (Fig. 3.287). 
If sufficient tissue remains in the paraffin block and the diag­
nosis is unclear, reorientation and re-embedding of the tissue is 
recommended prior to obtaining additional sections.

Cautery Artifact
The LEEP (which when performed with a large loop may also 
be referred to as large loop excision of transformation zone or 
LLETZ) and laser conization induce characteristic cautery- 
related alterations in epithelial and stromal tissues. The epithelial

12-3 6-9

« i t  t o
i n  * ♦ *

3-6 9-12

FIG U RE 3.286. Fixed sections of a cervical conization specimen 
grouped into their quadrants (12 to 3 o'clock, 3 to 6 o'clock, 6 to 
9 o'clock, and 9 to 12 o'clock) prior to placement w ithin four cassettes.

architecture becomes distorted, and the epithelial nuclei become 
compressed, hyperchromatic, and elongated, with a tendency to 
stream in a particular direction (Fig. 3.288). The stroma at the 
cauterized specimen edges, which may or may not represent true 
surgical margins, shows increased eosinophilia (as seen along the 
periphery of the image in the lower right of the quartet of images 
depicted in Figs. 3.156-3.159). Since significant squamous and 
glandular lesions of the cervix may also feature elongated cells 
with hyperchromatic nuclei, cautery artifact may interfere with 
proper interpretation. When obvious dysplasia is present else­
where, it is often not important whether a particular cauterized 
focus is dysplastic. However, cautery artifact may interfere with 
definitive assessment of the surgical margins, which is desirable 
in view of the fact that patients with positive margins are more 
likely to have persistent or recurrent disease. In this situation, 
MIB-1 immunohistochemistry can be of assistance, since cau­
terized epithelium retains its usual patterns of immunoreactivity 
with the MIB-1 antibody (Fig. 3 .289).101

Retraction Artifact
In situations where tissue fixation is delayed or inadequate, there 
is often prominent autolysis-related retraction of epithelial nests 
and glands away from their associated stroma, creating clusters 
of epithelial cells or glands surrounded by clear spaces in a pat­
tern that can mimic widespread angiolymphatic invasion (Fig. 
3.290). The global nature of this artifact, the presence of other 
features of autolysis such as epithelial sloughing, and the absence 
of an endothelial lining around the clear spaces help to distin­
guish this phenomenon from true angiolymphatic invasion/

+Angiolymphatic invasion (also referred to as capillary-lymphatic space invasion, 
lymphovascular invasion, or vascular space invasion) connotes tumor invasion 
o f either lymphatics or small vascular spaces (capillaries or venules), which are 
often not distinguishable from one another in routinely-stained sections.

FIGURE 3.287. Tangential sectioning artifacts. A: Portions of the lower 
aspects of the epithelium appear thickened, and there is an artifactual epi­
thelial bridge at the epithelial-stromal interface (arrow) Samples such as 
this could be misinterpreted as basal cell hyperplasia or LSIL. B: Tangential 
sectioning of squamous metaplasia has increased its architectural com­
plexity, increasing its resemblance to invasive squamous cell carcinoma.
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FIGURE 3.288. Endocervical gland w ith  cautery artifact. The inset 
shows sim ilar therm al-related damage to squamous epithelium.

FIG URE 3.290. Invasive endocervical adenocarcinoma with autolysis- 
induced retraction artifact. The lower half of the inset highlights a focus 
of epithelial sloughing, which is another autolysis-related artifact.

In other situations, retraction artifact around nests of 
invasive cancer seems to reflect an altered relationship between 
tumor cell nests and stroma rather than simply representing a 
fixation-related artifact.269 Distinguishing true angiolymphatic 
invasion from this type of retraction artifact is a common 
problem in surgical pathology. Features that help in the rec­
ognition of true angiolymphatic invasion include (a) intralu­
minal nests of tumor cells partially attached to the vessel wall,
(b) smooth-surfaced nests of intraluminal tumor that may be 
covered by endothelium, (c) tumor cells associated with intra- 
vascular thrombotic material (in cases of blood vessel involve­
ment), (d) the involved spaces being sharply demarcated, lined 
by endothelium, and devoid of an associated desmoplastic 
stromal reaction, and (e) the involved spaces being located in 
the tissues surrounding rather than w ithin the tumor, pref­
erably in association with other nearby vascular structures 
(Fig. 3.291). In ambiguous cases, immunohistochemical con­
firmation that the involved spaces are lymphatic (positive for

a lymphatic marker such as D2-40/podoplanin)~7° 1 or vascu­
lar (CD-31 positivity in conjunction with lymphatic marker 
negativity)271 can be quite helpful, although sometimes the 
candidate lesion may be too focal to assess immunohisto- 
chemically. Some cases of legitimate angiolymphatic invasion 
do not demonstrate attachment of the tumor plug to the vessel 
wall and have spaces with an inconspicuous endothelial lin­
ing, which can heighten the resemblance to retraction artifact 
(Fig. 3.292). Another differential diagnostic consideration is 
artifactual displacement of dysplastic/malignant epithelium 
into angiolymphatic spaces (see below). When the assessment 
of angiolymphatic invasion is not definitive, the pathologist 
should describe the finding, indicate the differential diagnoses 
and their various likelihoods, and categorize this prognostic 
indicator as equivocal.

FIG U R E 3 .289. HSIL w ith  variable degrees of cautery artifact. The 
inset shows several cauterized dysplastic epithelial cells w ith  retained  
im munoreactivity for M IB -1 .

FIG U R E 3.291. A ,B: Lymphatic invasion in cervical squamous cell 
carcinoma. Note (a) the partial attachm ent of tumor plugs to the vessel 
w alls, (b) the thin, flattened layer of endothelium partially enveloping 
the nests of tumor, and (c) the expected location of a lymphatic chan­
nel in close proximity to a thick-walled vessel in B.
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FIG URE 3 .292. Lymphatic invasion in cervical squamous cell carci­
noma (A ) versus retraction artifact (B ). A: The nests of intraluminal 
tumor cells are surrounded by clear spaces w ith an inconspicuous 
endothelial lining, mimicking retraction artifact. However, these nests 
are located at the tumor periphery, there are other nearby uninvolved 
vessels, and the stroma, although chronically inflamed, lacks a desmo- 
plastic response. B: Nest of invasive squamous cell carcinoma w ith  
retraction artifact. Neither the tumor cell nest nor the surrounding arti- 
factually created clear space are completely smooth-surfaced, and the 
lining of a true angiolymphatic space is not evident.

Iatrogenic Displacement of Epithelium
An unusual finding related to cervical biopsy, increased intra­
cavitary pressure, or injection of local anesthetic is artifactual 
displacement of epithelium (which may be malignant, dysplas­
tic, metaplastic, reactive, or normal) into the cervical stroma or 
into vascular spaces (Fig. 3.293).272 Depending on the type of 
displaced epithelium and its location, this artifact may mimic 
invasive cancer or vascular invasion by tumor. This artifact 
should be considered when (a) the epithelial abnormality is

focal, (b) the potentially malignant focus seems out of context 
with the neighboring tissue, and (c) there are associated biopsy- 
site changes (hemorrhage, granulation tissue, fibrosis, and/or 
foreign body reaction). In the setting of an associated invasive 
cervical carcinoma, the finding of dysplastic/malignant epi­
thelium within a vessel is generally assumed to represent true 
angiolymphatic invasion, unless a nearby biopsy site or needle 
tract can be demonstrated.

Signet-Ring Artifact in Squamous Epithelium of 
Exocervix
On occasion, an artifact that is presumably fixation related 
results in cells resembling signet-ring cells within the squamous 
epithelium of the exocervix (Fig. 3.294). Empty intracyto­
plasmic vacuoles compress the nuclei to the periphery of the 
cells, creating the signet-ring morphology. These vacuolated 
keratinocytes are joined to other keratinocytes by intercellular 
bridges, which is a clue to their squamous rather than glandular 
nature. If indicated, PAS with diastase or mucicarmine stains 
can be performed to confirm the absence of mucin within 
the vacuolated cells. A negative mucin stain helps to exclude 
extramammary Paget’s disease, which is exceedingly rare in the 
cervix. Little attention has been paid to this artifact in the gyne­
cologic pathology literature, but it is similar to the signet-ring 
artifact that has been documented in skin specimens.273

Artifact Induced by Lugol's Solution
The dehydration artifact associated with the application of a 
strong iodine (Lugol’s) solution to the cervix in the Schiller 
test is most well documented in HSIL as a superficial band­
like zone in which the nuclei appear intensely hyperchromatic 
with loss of chromatic detail and presence of visible intercel­
lular space (Fig. 3.295A).274 When this “Lugol effect” involves

FIGURE 3.293. Displaced fragment of normal exocervical epithelium  
within a uterine vessel. The lack of epithelial atypia, the absence of asso­
ciated thrombosis, and the absence of attachment of the epithelial frag­
ment to the vessel w all all support the artifactual nature of this finding.

F IG U RE 3.294. Signet-ring artifact in exocervical squamous epithe­
lium that is also hyperkeratotic and spongiotic. The inset shows some 
of the vacuolated cells at high magnification (note the intercellular 
bridges, which are a feature of squamous differentiation).
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FIGURE 3.295. Lugol effect involving HSIL (A ) and squamous metapla­
sia IB ) The superficial, band-like nature of this artifact is characteristic.

squamous metaplasia, it can induce changes that mimic koilo­
cytosis (Fig. 3.295B). The resemblance to koilocytosis is due to 
the presence of a superficial zone of cytoplasmic eosinophilia 
and nuclear pyknosis that is readily apparent at low magni­
fication. However, the band-like nature of this region, the 
absence of nuclear enlargement/atypia, and confirmation from 
the gynecologist regarding the application of Lugol’s solution 
facilitate recognition of this artifact.

Artifact Induced by Monsel's Solution
Monsel’s solution (ferric subsulfate) is a topical hemostatic 
agent that may be used following cervical biopsy or uterine

curettage to control bleeding. If additional tissue is obtained 
within the first few weeks following application of Monsel’s 
solution, the epithelium, superficial stroma, and associated 
clots of blood may exhibit diffuse iron deposition that can be 
highlighted with a Prussian blue stain (Fig. 3.296).275,276 Necro­
sis of the superficial stroma underlying denuded mucosa is also 
present and has been attributed to the ability of Monsel’s solu­
tion to denature and agglutinate proteins. 275i27S During the 
acute phase (the first 7—10 days), iron deposition may be so 
extensive as to cast a brown hue over the blood clots and tis­
sue fragments, rendering the epithelium in such samples dif­
ficult or impossible to interpret (Fig. 3.297). It may take up 
to 3 months for these artifact-related changes to resolve, dur­
ing which time pigmented macrophages, granulation tissue, 
and foreign body giant cells may be seen. However, superficial 
changes that can potentially hinder recognition and interpreta­
tion of epithelial abnormalities typically resolve within 3 weeks 
of the application of Monsel’s solution.

Artifact Induced by Silver Nitrate
Silver nitrate cautery sticks are sometimes used to control the 
bleeding in cervical biopsies, which can result in deposition of 
silver in the epithelium and superficial stroma.277 In the exocer­
vix, silver deposits penetrate various depths of the epithelium 
corresponding to the length of time in which the tissue has 
been subjected to silver nitrate treatment, and there is usually 
associated spongiosis (intercellular edema). When there is full- 
thickness involvement, the silver deposits tend to congregate 
in the basal and parabasal regions (Fig. 3.298A). The silver 
deposits are golden brown granules that are found both within 
and between epithelial cells. In contrast to the brown depos­
its in the artifact related to Monsel’s solution, these deposits 
are negative with the Prussian blue iron stain. In the colum­
nar mucosa of the endocervix, most of the silver deposits pen­
etrate the epithelial layer and are found in a narrow band in 
the superficial stroma (Fig. 3.298B). The silver deposits can be

FIG U RE 3.296. A rtifact induced by Monsel's solu­
tion. A: There is encrustation of iron pigment in the 
superficial layers of the exocervical epithelium. B: The 
encrusted iron pigment is intensely positive w ith the 
Prussian's blue iron stain. C: These strips of endo­
cervical epithelium are impossible to evaluate due to 
superimposed heavy pigmentation.ak
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FIG URE 3.297. Endocervical curettage obscured by artifact induced 
by the recent application of Monsel's solution. There is extensive pig­
mentation due to the deposition of iron, most of which is in fragments  
of coagulated blood.

F IG U RE 3.299. Degenerated endocervical cells from an endocer­
vical curettage, some of which resemble signet-ring cells from an 
adenocarcinoma.

removed by treatment with a sodium thiosulphate/potassium 
ferrocyanide solution if  they are obscuring morphologic detail 
of the involved epithelial cells.

Degenerated Endocervical Cells Simulating 
Signet-Ring Adenocarcinoma
W hen endocervical cells degenerate, they have a tendency to 
form loose aggregates, assume rounded shapes, and maintain 
the eccentric location of their nuclei. In histologic sections 
from endocervical curettings, this can result in an appearance 
that resembles signet-ring adenocarcinoma (Fig. 3.299). In 
contrast to carcinoma, these aggregates represent an incidental

FIG U RE 3.298. A rtifact induced by silver nitrate. A: Granules of 
golden brown pigment w ithin spongiotic exocervical epithelium are 
seen congregating in the basal/parabasal region. B: In this image, 
there are similar-appearing granules w ithin endocervical tissue. The 
bulk of these granules are located in a band w ithin the stroma im me­
diately beneath the surface epithelium.

microscopic finding, and there is no evidence o f tissue inva­
sion. This finding is associated with oral contraceptives and 
M GH, and cells near the end stage o f this process account for 
the pseudoparakeratosis seen in Pap smears that is related to 
endocervical cell degeneration (Fig. 3.54). Benign signet-ring 
cell change of presumed degenerative origin has also been 
reported w ithin the mucosa of an endocervical polyp.278

Given that nonneoplastic signet-ring cell change and 
signet-ring adenocarcinoma both consist of cells that contain 
abundant neutral mucin and often have overlapping nuclear 
features, the identification of differentially expressed immuno- 
markers would be desirable to help distinguish these morpho­
logically similar processes from one another. Toward this end, 
it has been shown that nonneoplastic signet-ring cell change 
within the gastrointestinal tract exhibits a p53 negative, Ki-67 
negative immunophenotype, which contrasts with the presence 
of numerous p53 and Ki-67 positive cells in gastrointestinal 
signet-ring adenocarcinoma.279 Similar studies of signet-ring 
lesions of the uterine cervix have not yet been reported.

Overstained Endocervical Glands Simulating 
Adenocarcinoma in Situ
In some instances, the mucin within endocervical glands stains 
too heavily with hematoxylin, resulting in glands that can sim­
ulate endocervical AIS (Fig. 3.300). Personal experience with 
this artifact has found it to be associated with the use of Gill’s 
rather than Harris hematoxylin, or when the slides were sub­
jected to prolonged exposure to hematoxylin. Since this artifact 
makes screening for glandular abnormalities at low magnifi­
cation impossible and obscures cellular detail, slides with this 
problem should be decolorized and properly restained.

Pseudolipomatosis
When seen in the endocervix, this gas bubble-related artifact that 
simulates heterotopic adipose tissue may be related to exposure
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FIG URE 3.300. Hematoxylin overstaining artifact simulating endo­
cervical AIS. A: This overstained normal endocervical gland is at risk for 
being misinterpreted as AIS. B: This image shows the same gland after 
decolorization and restaining, which reveals its unremarkable nature.

to pressurized gas during hysteroscopy280 or, as recently dem­
onstrated for colonic pseudolipomatosis,281 as a consequence of 
exposure to instruments tainted with the disinfectant hydrogen 
peroxide. Adipocyte nuclei are not present, but can be mim­
icked by stromal cells that are compressed by the dissecting 
gas bubbles, which have a wide range of sizes and shapes and 
tend to track along pathways of least resistance (Fig. 3.301). 
A similar gas bubble-related artifact is commonly seen in endome­
trial samples that are obtained with devices that employ suction or 
removed during a hysteroscopic procedure (see Chapter 4).

Crush Artifact (Pap Smears)
If too much force is applied when sampled cells are spread on 
the slide of a conventionally prepared Pap smear, crush artifact

FIG U R E 3 .301. Endocervix w ith  pseudolipomatosis. The sizes and 
shapes of the gas bubbles are more variable than the cells of adipose 
tissue. These bubbles also tend to track along pathways of least resis­
tance, which include glandular-stromal interfaces (arrows) and spaces 
surrounding nerves (inset) and vessels.

F IG U R E 3 .302. Crush (A ) and air-drying (B ) artifacts in conventional 
Pap smears.

may result. The affected cells are distorted, and nuclei are trans­
formed into elongated streaks of basophilic material, rendering 
interpretation of the traumatized areas impossible (Fig. 3.302A).

Air-Drying Artifact (Pap Smears)
Air-drying artifact results when fixation of the cells smeared on 
the slide of a conventional Pap smear is delayed for more than a 
few seconds. The air-dried cells appear distorted and washed out, 
with hazy, indistinct chromatin and artifactually enlarged and 
irregular nuclei (Fig. 3.302B). Interpretation of Pap smears with 
extensive air-drying artifact is difficult to impossible. Air-drying 
artifact is not an issue when liquid-based technology is used.

"Cornflakes" (Pap Smears)
Innumerable, miniscule air bubbles are occasionally trapped 
on top of squamous cells during coverslipping, creating the 
so-called “cornflake” artifact. The air bubbles appear as golden 
brown, refractile granules that preferentially form on the cyto­
plasm of intermediate squamous cells (Fig. 3.303). Cornflake

FIG U RE 3.303. Cornflake artifact in Pap smear.

ak
us

he
r-li

b.r
u



162 DIAGNOSTIC GYNECOLOGIC AND OBSTETRIC PATHOLOGY: AN ATLAS AND TEXT

granules should be distinguished from the dark blue kerato- 
hyalin granules that may be present in squamous cells from 
smears with hyperkeratosis. If cellular detail is obscured by the 
cornflake artifact, it may help to recoverslip the slide.
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ORIENTATION OF AN ADULT 
HYSTERECTOMY SPECIMEN
The uterus is located between the bladder anteriorly and the 
rectum posteriorly (Fig. 3.151), and is largely covered by 
peritoneum. The posterior peritoneal covering of the uterus 
extends further inferiorly than the peritoneum on the anterior 
aspect. This difference in the level of peritoneal reflection is 
maintained in the hysterectomy specimen, and is one of four 
clues that help to determine the anterior and posterior aspects 
of a surgically removed uterus. Proper orientation is important 
for the pathologist, since it not only enables the identification 
of the anterior and posterior halves of the uterus but also allows 
for proper assignment of the laterality of the ovaries and fal­
lopian tubes without assistance from the surgeon. The clues to 
uterine orientation are as follows:

• The posterior peritoneal covering of the uterus extends fur­
ther inferiorly than the peritoneum on the anterior aspect
(Fig. 4.1A.B)

• The attachment of the round ligament to the uterus is ante­
rior (and inferior) to the uterotubal junction (Fig. 4.1C)

• The attachment of the ovarian ligament to the uterus is pos­
terior (and inferior) to the uterotubal junction (Fig. 4.1C)

• A cesarean section scar may be present in the anterior wall of 
the lower uterine segment or endocervical canal (Fig. 4 .ID)

A mnemonic for the positions of the round and ovarian ligaments 
in relation to the uterotubal junction is OPRA (as in “Oprah” or 
“opera”), for Ovarian ligament Posterior; Round ligament Ante­
rior. Once orientation has been established, it is helpful to mark 
the posterior aspect of the uterus with ink or a scalpel blade (“P”), 
so that orientation is easily recalled when returning to the fixed 
specimen for sectioning.

SELECTED CONGENITAL UTERINE 
ABNORMALITIES
Most congenital uterine abnormalities encountered in the sur­
gical pathology laboratory are due to defects in the fusion of 
the paired miillerian (paramesonephric) ducts or postfusion 
septal wall resorption that normally occur during embryogen- 
esis.1 If only one miillerian duct develops properly, while the 
other duct undergoes agenesis or aplasia, a one-sided, banana­
shaped uterus is formed. This anomaly is termed a unicornuate 
uterus (uterus unicornis), which may be associated with a rudi­
mentary horn if  the abnormal duct develops in a hypoplastic 
fashion (Fig. 4.2A). In a bicornuate uterus (uterus bicornis), 
the upper portions of both miillerian ducts develop but fail to 
fuse, resulting in a heart-shaped uterus that has two horns that 
enter a common vagina (Fig. 4.2B). If the dividing myometrial 
tissue of a bicornuate uterus extends only to the level of the 
internal cervical os, it is a bicornuate unicollis (bicornuate par­
tial), whereas if  this dividing tissue extends to the level of the 
external cervical os, creating two endocervical canals and two 
external cervical ostia, it is a bicornuate bicollis (bicornuate

complete). If both miillerian ducts develop but fail to fuse 
along their entire lengths, a double uterus with two cervices 
is formed that is known as a uterus didelphys (Fig. 4.2C). In 
most cases of uterus didelphys, there is also a septate vagina, 
but the vagina may also be single and normal.

A septate uterus (uterus septus) results when the miille­
rian ducts fuse, but the wall separating the two cavities persists 
rather than degenerates. The septum may be of variable length 
and thickness, and consists of myometrial and/or fibrous tis­
sue. The lack of a prominent fundal cleft helps to distinguish 
a septate uterus from a bicornuate uterus. The mildest form 
of a septate uterus is the arcuate uterus (uterus arcuatus), in 
which the fundus is more flat than normal with a slight midline 
indentation. The partial septate uterus has a V-shaped endo­
metrial cavity (Fig. 4.2D), whereas the complete septate uterus 
features partitioning into two separate endometrial cavities, 
division of the endocervical canal in two, and a septate vagina. 
In some circumstances, the partitioned endometrial cavities of 
malformed uteri communicate with each other in the region of 
the lower uterine segment for a short distance before branch­
ing back out into separate endocervical canals (Fig. 4.2E), add­
ing a degree of complexity to the nomenclature (e.g., uterus 
communicans septus with cervical and vaginal septa).2 Figure 
4.2F shows an amputated double cervix (cervix duplex) sepa­
rated by a vaginal septum, which is seen in uterine didelphys 
and some variants of uteri communicans. Note the distinction 
between a true double cervix (as in Fig. 4.2C,F) and a cervical 
septum that results in the formation of two endocervical canals 
and two external ostia (as in Fig. 4.2B,E).

ENDOMETRIUM OF THE MENSTRUAL CYCLE 
Overview of Endometrial Architecture
The endometrium beneath the surface epithelium is divided 
into the functionalis and basalis. The functionalis is composed 
of the zona compactum, which is an indistinct, thin, superfi­
cial layer, and a broad, intermediate region known as the zona 
spongiosum. The basalis is the deepest layer, and is located 
adjacent to the myometrium (Fig. 4.3).

Unlike the functionalis, the basalis is not shed during men­
struation. The morphology of the basalis stays relatively con­
stant throughout the menstrual cycle, consisting of a densely 
cellular, spindle cell stroma that contains weakly proliferative 
glands that may be closely packed. In contrast, the functionalis 
exhibits the characteristic hormone-dependent changes of the 
menstrual cycle. In both the proliferative and secretory phases, 
the glands of the functionalis are oriented perpendicular to the 
surface epithelium. Glands tend to be regularly distributed 
during the proliferative phase, but secretory glands may be seen 
in aggregates. As discussed elsewhere in this chapter, endome­
trial hyperplasia can be simulated by both late secretory and 
basalis endometrium when encountered as fragments within 
an endometrial sample, and fragments of basalis that are associ­
ated with thick-walled blood vessels may be misinterpreted as 
tissue derived from an endometrial polyp.
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FIGURE 4.1. Anatomical landmarks 
for orienting a hysterectomy specimen. 
A: External anterior aspect of a surgi­
cally removed uterus, demonstrating 
the inferior limit of the incised perito­
neal covering (arrowheads). B: External 
posterior aspect of the uterus shown in 
(A). Note that the inferior limit of the 
incised peritoneal covering (arrowheads) 
is at a level below that seen anteriorly. 
C: Right side of uterus w ith attached ovary 
and tube. The positions of round ligament 
and ovarian ligament in relation to utero­
tubal junction help to orient a hysterectomy 
specimen. D: C-section scar (arrowheads) 
in the endocervical canal, indicating that 
this is the anterior half of this opened, 
formalin-fixed uterus.
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The normal endometrial-myometrial junction is often 
irregular. This irregularity can lead to an overdiagnosis of 
adenomyosis or, in the presence of an endometrial adenocarci­
noma, to misinterpretation of a nonmyoinvasive tumor as one 
with superficial myometrial invasion (see section on endome­
trioid adenocarcinoma).

Endometrial Dating: Guidelines and Limitations
From the foregoing, it is clear that the basalis should be 
avoided when evaluating the phase of the endometrium. This 
can be accomplished by restricting such analysis to well-ori­
ented tissue fragments that possess surface epithelium. Tis­
sue from the lower uterine segment, which is also limited in

its hormonal responsiveness, should also be avoided. The his­
tology of the basalis and lower uterine segment is presented 
in the discussion of the differential diagnosis of endometrial 
polyps. An additional caveat is that an assessment of the cycle 
date should not be performed in the presence of endometritis, 
since the inflammatory reaction alters the normal hormonal 
responsiveness of the endometrium.

For histologically unremarkable endometrial samples 
submitted for abnormal uterine bleeding, sim ply specifying 
whether the endometrium is in  the proliferative or secre­
tory phase and noting that there is no evidence of polyp, 
hyperplasia, or m alignancy is sufficient. W hen endometrial 
tissue from the secretory phase o f the cycle is submitted as 
part of an infertility evaluation, the pathologist is typically
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expected to provide an estimate of the cycle date, which in 
turn will address the issues of whether or not ovulation has 
occurred and if  the stage of maturation matches the clinical 
expectation. This date is typically provided as a 2-day range 
to reflect the imprecision of this evaluation, and is based 
upon the most histologically advanced degree of maturation 
that is present in the sample. Date reporting is accomplished 
either by referring to cycle days from a prototypical 28-day 
cycle in which day 1 is defined as the first day o f menstrual 
bleeding and day 15 as the first day following ovulation or 
by referring to postovulatory days (the postovulatory day = 
the particular cycle day o f the secretory phase of a presumed 
28-day menstrual cycle -  14; e.g., cycle day 23 = postovula­
tory day 9). The method of reporting should be standardized

within a given pathology group after taking into account any 
possible preferences of the local gynecologists (my personal 
preference is to use the postovulatory day terminology).

Once confident that the tissue being evaluated is represen­
tative of the functionalis, the analysis of multiple variables that 
will lead to an estimate of the cycle date can begin. During the 
first 6 days of the secretory phase, the features of the glandular 
component are paramount in estimating the cycle date, par­
ticularly the extent and location of intracellular secretory vacu­
oles, the pseudostratified versus basal location of the nuclei, 
the progressive decrease in epithelial mitoses, and the devel­
opment of luminal secretions. Beginning with postovulatory 
day 7, the stromal changes of edema, progressive development 
of predecidual change, and the appearance of an infiltrate of

FIG U R E 4.2. Congenital uterine 
abnormalities. A: Unicornuate uterus 
(unopened). B: Bicornuate uterus bicollis, 
opened to reveal partitioned endometrial 
cavities and separate endocervical canals. 
C: Uterus didelphys (unopened). D: Partial 
septate uterus w ith  V-shaped endometrial 
cavity. (continued)
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FIG URE 4.2. (continued) E: Uterus com­
municans septus w ith cervical and vaginal 
septa. Arrowhead marks vaginal septum; 
arrow  marks an endometrial polyp. F: 
End-on view  of double cervix separated by 
vaginal septum. (C: Courtesy of Dr. Julio 
A. Lagos.)

granular lymphocytes are the key features used in determining 
the approximate cycle date. Instead of reprinting the standard 
tables, charts, and graphs of these and other parameters as they 
vary during the course of the menstrual cycle, emphasis here is 
placed upon visual correlates.

It should be noted that the foundation of our knowledge 
of endometrial dating was laid in 1950, using a population of 
infertile women and using an imprecise method to estimate 
the time of ovulation that was based upon the onset of the 
following menses.3 A contemporary study using normal volun­
teers that defined the day of ovulation as the day following the 
urinary luteinizing hormone surge has concluded that the tra­
ditional dating criteria are less temporally distinct and of lesser

FIGURE 4.3. Endometrial architecture. This low-magnification view of a 
late secretory endometrium demonstrates the compact, spongy, and basal 
layers (zona compactum, zona spongiosum, and zona basalis). The func­
tional layer (functionalis) is composed of the compact and spongy layers.

utility than originally described.4 There are several confound­
ing factors that make histologic dating of the secretory endo­
metrium an imprecise exercise. Menstrual cycles rarely have the 
idealized length of 28 days, and although most of the variabil­
ity is due to a longer or shorter ovarian follicular (proliferative 
endometrial) phase, the ovarian luteal (secretory endometrial) 
phase can also range from 12 to 16 days.5 Note that a luteal 
phase length of anything other than 14 days introduces an ele­
ment of inaccuracy when histologic dates are crosswalked to 
chronologic dates of an individual patient’s cycle. Other pos­
sible sources of inaccuracy are (a) the inherent subjectivity of 
the dating process, which is associated with both interobserver 
and intraobserver variability, (b) regional variation in secretory 
development within a given patient’s endometrium, (c) normal 
temporal variations in cyclical endometrial alterations at both 
the population level and between cycles of a given individual, 
(d) samples with an insufficient amount of tissue obtained 
from the cycling portion of the endometrium, and (e) samples 
with suboptimal fixation, processing, orientation, sectioning, 
or staining.4,5 Despite these limitations, the pathologist is still 
obligated to respond to the clinician’s request to provide the 
best estimate possible for the cycle date of secretory endometria.

Proliferative Phase
As the proliferative phase progresses following the cessation of 
menstruation, the glands gradually become more tortuous and 
their lining cells become more pseudostratified and mitotically 
active. Since these changes are subtle, not easily quantified, and 
do not correlate well with specific days of the cycle, proliferative 
endometrium is generally not “dated.” For descriptive purposes, 
the proliferative phase can be broadly divided into early (cycle 
days 4 -7 ), mid (cycle days 8 -10), and late (cycle days 11-14) 
stages. Throughout the proliferative phase, the glands appear
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dark blue at low magnification. In early proliferative endome­
trium, the glands form tubules that are straight and narrow, 
and the stroma is abundant (Fig. 4.4). The glands are lined by 
low columnar cells that show mild degrees of pseudostratifica­
tion and mitotic activity. In late proliferative endometrium, the 
glands are more tortuous and in optimally oriented sections 
exhibit a sinuous pattern (Fig. 4.5). In comparison to the early 
proliferative phase, the glandular lining cells are more elongated, 
pseudostratified, and mitotically active, and are more likely to 
possess small nucleoli. Although stromal edema is purported 
to be more apparent in the mid proliferative than in the late 
proliferative phase, this is an unreliable and subjective criterion 
for their separation. In practice, mid proliferative and late pro­
liferative endometria are quite similar histologically.

FIG U R E 4.5. Late proliferative endometrium. A: Parallel arrays of 
coiled, tubular glands are oriented perpendicular to the epithelial sur­
face, which is beyond the top of this image. B: High-magnification 
v iew  of a serpentine, late-proliferative gland lined by pseudostratified 
cells w ith  cigar-shaped nuclei and small nucleoli. Although not promi­
nent in this gland, mitotic figures are frequent in the late-proliferative  
phase.

Secretory Phase
Interval Phase (Postovulatory Days 1-2; Cycle 
Days 15-16)
During the first two postovulatory days, referred to as the 
interval phase, the endometrial glands and stroma resemble 
late proliferative endometrium, with the notable exception of 
scattered clear subnuclear vacuoles within the cells lining the 
glands (Fig. 4.6). The epithelial nuclei are pseudostratified and 
glandular mitoses are common during this period. Although 
most patients with interval phase endometria have likely ovu­
lated, this pattern is not diagnostic of ovulation.

Early Secretory Phase (Postovulatory Days 3-5; 
Cycle Days 17-19)
Postovulatory day 3 has been attained when at least 50% of 
the glands contain uniformly distributed subnuclear vacuoles 
(Fig. 4.7). At this stage, there is unequivocal morphologic 
evidence that ovulation has occurred. Nuclear pseudostrati­
fication and mitotic activity of the glandular lining cells are

markedly diminished in comparison to interval phase endome­
trium. Over the course of the next few days, there is a shift in 
the location of the vacuoles from a predominantly subnuclear 
to an apical position (Fig. 4.8). Discharge of secretory con­
tents begins on postovulatory day 4, and is initially manifested 
by cytoplasmic apical blebs and/or a frayed appearance to the 
luminal surface. By postovulatory day 5, cytoplasmic vacuoles 
are infrequent and the glandular diameter increases as secre­
tions appear within the lumens.

FIG URE 4.4. Early proliferative endometrium. A: The tubular glands 
are straight and narrow, and are seen here in cross section w ith in  a 
background of abundant stroma. B: The glands are lined by low  colum­
nar cells w ith  mild pseudostratification and occasional m itotic figures.

F IG U RE 4.6. A ,B: Interval phase endometrium. The cells lining the 
glands are pseudostratified, contain scattered subnuclear vacuoles, 
and exhibit some mitotic activity. The stroma resembles that of prolif­
erative endometrium. Ovulation may have occurred, but development 
at or beyond the stage of postovulatory day 3 endometrium is neces­
sary for definitive morphologic evidence of ovulation.
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FIG URE 4.7. A ,B: Early secretory endometrium, postovulatory day 3. 
W avy glands w ith uniform subnuclear vacuoles characterize this 
phase of development.

FIG U R E 4.9. M id-secretory endometrium, postovulatory day 6. 
A: The glands are dilated and contain eosinophilic secretions. Stromal 
edema is not yet prominent, and there is no predecidual change. 
B: Due to decapitation secretion, the cells lining the glands exhibit 
numerous apical cytoplasmic blebs.

Mid-Secretory Phase (Postovulatory Days 6-8; 
Cycle Days 20-22)
Postovulatory day 6 is characterized by peak intraluminal secre­
tions and dilated glands that are lined by cells with a single 
layer of basally oriented nuclei and a few residual cytoplas­
mic vacuoles (Fig. 4.9). Secretion-related apical blebs may be 
prominent. There is little stromal edema and no predecidual 
reaction. Stromal edema becomes more prominent on post­
ovulatory day 7, and reaches its maximum on postovulatory 
day 8 (Fig. 4.10). In view of the paucity of objective distin­
guishing morphologic features during the mid-secretory phase, 
it is not surprising that there is a high degree of observer vari­
ability in estimating a cycle date during this period. Note that 
in the event of fertilization, implantation occurs within the set­
ting of a mid-secretory endometrium.

Late Secretory Phase (Postovulatory Days 9-14; 
Cycle Days 23-28)
The hallmark of the postovulatory day 9 endometrium is the prom­
inence of spiral arterioles due to the periarteriolar condensation of 
predecidua (Fig. 4.11). Since spiral arterioles are highly coiled struc­
tures, their sectioning typically results in clustered vascular profiles 
in various planes. In addition to their initial periarteriolar location, 
predecidualized stromal cells can be recognized by their accumu­
lation of amphophilic cytoplasm, nuclear enlargement, pale chro­
matin, indistinct cell borders, and oval to polygonal shapes. By 
postovulatory day 10, the predecidual periarteriolar cuffs are thick 
(Fig. 4.12). By postovulatory day 11, scattered well-formed 
islands of predecidua are present. Postovulatory day 12 features

FIG URE 4.8. Early secretory endometrium, postovulatory day 4. 
Some glandular cells have persistent subnuclear vacuoles, but apical 
secretory vacuoles are now also evident. Portions of the luminal sur­
face have a frayed appearance due to secretory activity.

FIG URE 4.10. Mid-secretory endometrium, postovulatory day 7 to 8. 
Prominent luminal secretions and stromal edem a characterize this 
period. The dilated glands are lined by basally oriented, round to oval, 
mitotically inactive nuclei. Predecidual changes are absent.
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FIG URE 4.11. Late-secretory endometrium, postovulatory day 9. The 
distinctive feature of this cycle date is the prominence of clustered 
profiles of spiral arteries due to periarterial predecidual transforma­
tion (upper right and inset). Stromal edema persists, and the glands 
exhibit papillary infoldings.

continuation of the predecidualization process as manifested 
by formation of a linear band of predecidualized stromal cells 
beneath the epithelial surface and the early stages of coalesce of 
the predecidualized islands (Fig. 4.13). By postovulatory day 13, 
the upper portion of the functionalis is completely predecidual­
ized (Fig. 4.14).

The timing and degree of stromal infiltration by granular 
lymphocytes roughly parallels the predecidualization process, 
such that these cells are conspicuous by postovulatory day 12 
and increase in numbers during the last few days of the cycle 
(Fig. 4.15). The extent of glandular papillary infolding also 
gradually increases during the late secretory phase and peaks at

postovulatory day 12 to 13, during which time glands with a ser­
rated, “saw-toothed” appearance are prominent. Aggregates of 
these serrated glands may be crowded together within the deeper 
aspects of the functionalis and simulate endometrial hyperplasia 
(Fig. 4.16). However, in contrast to endometrial hyperplasia, these 
late secretory glands appear as closely packed columns of tortuous 
glands that are oriented perpendicular to the endometrial surface, 
lack mitotic activity, possess cytoplasmic vacuoles, and are associ­
ated with adjacent or nearby areas of predecidualized stroma. In 
addition, the regular and repetitive micropapillary architecture of 
late secretory endometrium is a constant feature, whereas a similar 
pattern is only occasionally present in endometrial hyperplasia.

FIGURE 4.13. Late-secretory endometrium, postovulatory day 11 to 12. 
In addition to the thick periarteriolar cuffs of predecidua that are seen 
in POD 10 endometria, there is a linear band of predecidualized stromal 
cells just beneath the epithelial surface (at right). The glands are dilated 
and have a serrated architecture. Scattered granular lymphocytes, rec­
ognized only as small, dark blue cells at this magnification, are present.

FIGURE 4.12. Late-secretory endometrium, postovulatory day 10. 
A: This section through a formalin-fixed uterine w all demonstrates a 
lush layer of secretory endometrium (5-mm thick at top) overlying the 
myometrium. B: In this corresponding histologic section through the 
endometrium, islands of predecidualized stroma surround clusters of spi­
ral arterioles (asterisk!} in a background of secretory glands w ith serrated 
contours. Note the nonresponsive basalis at the bottom of the image.

F IG U R E 4.14. Late-secretoryendometrium, postovulatoryday 12to  13.
In addition to the continuous layer of predecidua beneath the surface 
that characterizes postovulatory day 12, there are large patches of 
predecidual confluence within the upper portion of the functionalis 
(most apparent at right).
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FIG URE 4.15. Late-secretory endometrium, postovulatory day 13. 
Several granular lymphocytes are scattered amongst the confluent 
predecidualized stromal cells beneath the endometrial surface.

Postovulatory day 14 is characterized by early signs of stro­
mal dissociation and patches of interstitial hemorrhage, which 
heralds the onset of menstruation (Fig. 4.17).

Menstrual Phase
Endometrium in the menstrual phase is dark red, owing to 
the presence of interstitial hemorrhage. In addition to pools 
of blood, the process of endometrial dissolution also features 
formation of cords and aggregates of predecidualized cells with 
diminished amounts of cytoplasm, an infiltrate of leukocytes 
(predominantly neutrophils), fibrin thrombi, and glands with 
varying degrees of fragmentation and secretory exhaustion 
(Figs. 4.18 and 4.19). Another indicator of ongoing endo­
metrial shedding, which may be menstrual or nonmenstrual

FIG U R E 4.17. Late-secretory endometrium, postovulatory day 14. 
The predecidualized stroma is dissociating and thrombi-induced hem­
orrhage has resulted in stromal extravasation of erythrocytes. Tissue 
surrounding this area w as intact and had not been spontaneously 
shed, but this particular field is virtually indistinguishable from early 
menstrual tissue.

in origin, is the presence of microfragments of nuclear debris 
(“nuclear dust”) within the cytoplasm of the cells lining the 
endometrial glands (Fig. 4.20). Most, if  not all, of the functio­
nalis is shed during menstruation, whereas the basalis remains 
histologically unaltered by this process.

In the later stages of menstrual endometrium, the necrotic 
predecidual cells have lost virtually all of their cytoplasm, 
resulting in a pattern of stromal breakdown that overlaps with 
that related to anovulation (Fig. 4.21). However, distinction 
of these two processes is usually possible, as discussed in the 
section on nonphysiologic glandular and stromal breakdown. 
Collapse of the stroma during menstruation can result in close

FIG UR E 4.16. Late-secretory endometrium, post­
ovulatory day 12 to 13, w ith  crowded aggregates of 
serrated glands w ithin the deeper aspects of the func­
tionalis that could be mistaken for endometrial hyper­
plasia. A: Note the simplification of the glandular 
architecture near the endometrial surface at the top 
of the image. The function of this portion of the glands 
is primarily related to delivering rather than producing 
secretory products. B,C: Note the regular and repeti­
tive nature of the micropapillary structures that are 
responsible for the serrated architecture of the glands.
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FIGURE 4.18. Menstrual endometrium. The predecidualized stroma 
has broken down into cords and aggregates of cells w ith diminished 
amounts of cytoplasm. There is an admixture of red blood cells and leu­
kocytes, and the glands demonstrate secretory exhaustion. Note the dif­
fuse nature of process. The endometrial surface is a t right, and the plane 
of cleavage in the lower functionalis is beyond the field of v iew  a t left.

approximation of fragmented endometrial glands and surface 
epithelium, which can simulate hyperplasia or, in the presence 
of extensive tissue necrosis and inflammation, an adenocarci­
noma. Attention to the degenerative appearance of the process, 
focal areas of recognizable secretory activity within the glands, 
the lack of significant nuclear atypia, an absence of glandular 
mitotic activity, and adherence to the general principle of not 
making a definitive interpretation on the basis of degenerated 
tissue should prevent such diagnostic errors.

Yet another potential pitfall in the interpretation of men­
strual endometrium is the rare finding of its presence within 
myometrial and parametrial vessels in hysterectomy specimens

Usual Atrophic Pattern
Endometrial atrophy is a normal, expected finding in post­
menopausal women who are not on hormone replacement 
therapy. In addition to a lack of hormonal stimulation, pres­
sure from an impinging mass lesion such as a submucosal 
leiomyoma can also result in an atrophic endometrial lining. 
Atrophic endometrium is thin, and typically features glands 
and surface epithelium lined by a single layer of flattened 
to cuboidal, m itotically inactive epithelial cells (Fig. 4.24). 
The simple, widely spaced glands are usually oriented paral­
lel to the endometrial surface, in contrast to the perpendicu­
lar orientation of normal proliferative or secretory glands. 
The endometrial stroma is often partially to extensively col- 
lagenized (Fig. 4 .25), which results in a resemblance to the 
stroma of the lower uterine segment of women in their repro­
ductive years. In some cases, the epithelium that lines the 
surface and glands contains columnar-shaped and occasional 
ciliated cells, but the architecture, mucosal thinness, mitotic 
inactivity, and stromal features of endometrial atrophy are 
retained.

(Figs. 4.22 and 4.23).6The involved vessels, which are usually 
recognizable as thin-walled veins, may contain tissue aggregates 
composed solely of collapsed stroma, solely of epithelial ele­
ments, or an admixture of the two components. These cases 
are usually recognized by the double-contoured appearance of 
some of the intravascular endometrial aggregates, the lack of 
overt features of malignancy, and correlation with the men­
strual history, but immunohistochemistry using stromal and 
epithelial markers (e.g., CD 10 and cytokeratin) may be neces­
sary in selected instances.

ENDOMETRIAL ATROPHY

FIG URE 4.19. A ,B: M enstrual endometrium. Higher magnification  
view  of tw o  d ifferent examples, w ith  features as described in the pre­
ceding figure.

FIG U R E 4.20. The presence of nuclear debris ("nuclear dust") w ithin  
the cytoplasm of cells lining endometrial glands is evidence of shed­
ding, even in the absence of stromal breakdown in the tissue available  
for histologic examination.
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FIG UR E 4 .21. Menstrual endometrium. In this field, the pattern of 
stromal breakdown is indistinguishable from that seen in anovulation. 
However, the clear, vacuolated cytoplasm of the endometrial glands is 
indicative of secretory activity, which points to this process as being 
related to menstruation.

F IG U R E 4 .23. M enstrual endometrium w ithin myometrial veins. 
A: Aggregate of condensed endometrial stromal cells w ith in  a vein. 
B: Strips of endometrial glandular epithelium and a fe w  degenerated  
cells w ith in  a vein.

Samples of atrophic endometrium often consist only of 
scant strips of surface epithelium, sometimes in association 
with a minimal amount of stroma. These specimens should 
not be dismissed as being insufficient for histologic evalua­
tion, since the scant nature of the tissue recovered may simply 
be a reflection of an atrophic endometrial lining. A descrip­
tive pathology report that conveys these sentiments should be 
issued, an example of which is as follows:

Microscopic:
Sections show scant strips of benign surface endometrial 
epithelium. There is no evidence of hyperplasia or malignancy 
in this limited, superficial sample. The scant amount of tissue

available for evaluation may be related to endometrial atrophy. 
Clinical correlation is suggested.

Diagnosis:
Uterus, endometrium, curettage -
Scant strips of benign surface endometrial epithelium (see 

Microscopic)

Although endometrial atrophy is often cited as a cause of post­
menopausal bleeding, it probably is an epiphenomenon. Instead, 
vascular abnormalities such as myometrial arteriolosclerosis or 
rupture of congested, dilated veins that form either secondary 
to uterine prolapse or impingement by cystically dilated glands 
are more likely to play a primary role in the symptomatology.7,8

FIG U R E 4.22. M enstrual endometrium w ith in  myometrial veins. 
The inset shows an aggregate of collapsed stroma w ith  a periph­
eral rim of epithelial cells, which is marked by an arrow  in the main 
image.

F IG UR E 4.24. Endometrial atrophy. The endometrium is thin and the 
glands are lined by a single layer of cuboidal, m itotically inactive epi­
thelial cells. Note that the glands tend to be simple, w idely spaced, 
and oriented parallel to the surface.
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FIG U RE 4.25. Endometrial atrophy. A: The stroma is partially 
collagenized and the glands are oriented parallel to the surface. B: In 
this exam ple, the stroma is more prominently collagenized. The atro­
phic gland is lined by columnar epithelium  and contains a cell w ith  a 
rounded nucleus and a perinuclear halo [arrow], which are features 
that are often present in ciliated cells.

flattened, mitotically inactive epithelial cells replace portions of 
the endometrium. The stroma is typically fibrotic. When florid, 
cystic atrophy is grossly visible as a thickened endometrium 
with a “Swiss-cheese” appearance (Fig. 4.26). Although cystic 
atrophy and some forms of simple hyperplasia have overlapping 
architectural features, the flattened, amitotic nature of the epi­
thelium of cystic atrophy contrasts with the columnar, mitoti­
cally active, stratified epithelium of simple hyperplasia.

WEAKLY PROLIFERATIVE (INACTIVE) 
ENDOMETRIUM
W hen the endometrial glands exhibit borderline atrophic 
changes in the setting of an endometrium of near-normal 
thickness and in association with a dense, spindle cell, basalis- 
like stroma, the terms weakly proliferative or inactive endome­
trium may be used to indicate an intermediate position in the 
spectrum between the normal proliferative phase and atrophy
(Fig. 4.27).

It is worth noting two potential diagnostic pitfalls when 
presented with a sample of atrophic endometrial tissue. First, 
it is important to evaluate these detached epithelial strips 
at high magnification to exclude the possibility of marked 
nuclear atypia that may be related to endometrial intraepithe- 
lial carcinoma (EIC), which is the putative precursor of serous 
carcinoma.9 Second, strips of atrophic surface epithelium are 
predisposed to coiling artifact, which may mimic endometrial 
hyperplasia (see section on endometrial artifacts).

Cystic Atrophy
In this common variant of atrophy, aggregates of cystically 
dilated endometrial glands that are lined by a single layer of

ENDOMETRIUM AND MYOMETRIUM IN 
PREGNANCY, ABORTION, 
AND THE POSTPARTUM PERIOD
Gestational Endometrium
The endometrium is in the mid-secretory phase o f the cycle 
when the im plantation of the blastocyst occurs.10 Implan­
tation triggers the gradual conversion from secretory to 
gestational endometrium, with the latter in itia lly  featur­
ing persistence o f stromal edema, development of hyperse­
cretory glands, and additional formation of predecidua.11 
However, these changes in the secretory phase of the cycle 
of conception are subtle and inconstant, and cannot be used 
as an indication of pregnancy. Hypersecretory glands feature

FIG U RE 4.26. Cystic atrophy. A: This cross section 
through the uterine w all reveals a thickened endome­
trium w ith a "Swiss cheese" appearance. B,C: The his­
tologic correlate is a conglomerate of cystically dilated 
endometrial glands lined by a flattened layer of atrophic 
epithelium associated w ith  a fibrotic stroma.ak
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FIG URE 4.27. A ,B: W eakly proliferative endometrium. M itotically  
inactive, nonstratified or pseudostratified, columnar-shaped cells line 
the tubular glands, which are set w ithin a dense, spindle cell stroma 
that resembles that normally found w ithin the basalis. The nuclei of 
w eakly proliferative glands are shrunken versions of those of the nor­
mal proliferative phase and exhibit a more densely basophilic chroma­
tin pattern.

FIG U RE 4.28. A ,B : Gestational endometrium w ith  hypersecretory 
glandular pattern. If taken out of context, the crowded, architecturally  
complex glands could be m isinterpreted as endometrial hyperplasia.

prominent lum inal secretions, cytoplasmic vacuolization 
with variable degrees of cytoplasmic clearing, and a serrated 
architecture due to the presence of numerous intralum inal 
m icropapillary projections (Fig. 4 .28 ). Decidual change is 
typically absent or inconspicuous in areas w ith hypersecre­
tory glands.

The glands-to-stroma ratio is markedly elevated in some 
examples of gestational endometrium, creating the poten­
tial for confusion with endometrial hyperplasia. In addi­
tion to the clinical setting and the usual comingling with 
trophoblastic elements and fragments of decidua in histo­
logic sections, features that help to distinguish hypersecre­
tory endometrium from endometrial hyperplasia are similar 
to those previously described for the crowded glands of late 
secretory endometrium.

Occasionally, glandular epithelial cells within hypersecre­
tory endometrium can exhibit focal patches of optically clear 
nuclei that can simulate herpes virus infection (Fig. 4 .29).12 
Awareness of this phenomenon, the lack of an associated 
history of herpes cervicitis/vaginitis, and the lack of associ­
ated inflammation or necrosis facilitate recognition of this 
incidental finding.12

Over the course of the first month of an intrauterine gesta­
tion, the true decidua of pregnancy is established in the zona 
compactum and in islands surrounding spiral arteries. This 
stromal decidual reaction is indistinguishable from that seen 
in most patients with ectopic pregnancy or those treated with 
progestational agents. True decidual cells are about twice the 
size of predecidualized stromal cells, and form sheets of epithe­
lioid stromal cells with abundant cytoplasm, distinct cell mem­
branes, and round to oval, centrally placed nuclei that may 
contain small nucleoli (Fig. 4.30). Glands within the areas of 
decidualization are widely spaced and atrophic. Decidual spiral

arteries in early gestation appear more prominent than their 
nongestational counterparts because of increased wall thick­
ness. So-called stromal granulocytes, which are actually granu­
lar lymphocytes that express the natural killer marker CD56, 
are numerous in first-trimester decidua.13

As the pregnancy progresses, hypersecretory glands regress, 
and decidua dominates by the end of the first trimester. Note 
that endometrial tissue in spontaneous abortion specimens often 
seems to be a disparate admixture of fragments of hypersecre­
tory endometrium and decidua with atrophic glands. This can be 
explained by fragmentation of the superficial zona compactum 
(decidua, often partially lined by cuboidal surface epithelium) 
and the underlying zona spongiosum (hypersecretory glands) 
during the curettage, as well as by the presence of islands of decid­
ualization around spiral arteries within the zona spongiosum. The 
presence of variably necrotic and acutely inflamed fragments of 
decidua within abortion specimens is an expected finding that 
should not be misinterpreted as evidence of endometritis.

FIG URE 4.29. A ,B : Hypersecretory endometrium w ith  aggregates 
of cells w ith optically clear nuclei th at sim ulate herpetic inclusions. 
Associated inflammation and necrosis are conspicuously absent.
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FIGURE 4.30. Gestational endometrium w ith  a stromal decidual 
reaction, prominent spiral arteries, an atrophic gland (in upper right 
corner), and scattered granular lymphocytes ("stromal granulocytes"). 
The inset highlights the nuclear features and distinct cell borders of 
decidual cells.

F IG UR E 4.31. A ,B: Endometrium w ith  a decidual reaction that con­
sists predominantly of loose aggregates of signet-ring cells. An atro­
phic endometrial gland is also present in A. Mucin and cytokeratin 
stains w ere negative in the signet-ring component, excluding the pos­
sibility of signet-ring carcinoma. The patient w as a 69 year old fem ale  
w ho w as being treated w ith  a high-dose progestational agent.

On rare occasions, loose aggregates of decidual cells become 
vacuolated and develop signet-ring forms, resulting in an appear­
ance that resembles metastatic adenocarcinoma (Fig. 4 .31).14 
This phenomenon can occur in either progestin-induced or 
pregnancy-related decidua. In contrast to signet-ring adenocar­
cinoma, this unusual decidual reaction lacks immunoreactivity 
for epithelial markers such as cytokeratin and epithelial mem­
brane antigen, typically blends with more recognizable decidua, 
and lacks intracytoplasmic mucin.14 Mucin stains are not rec­
ommended as a standalone discriminator in this situation, since 
muciphagic histiocytes can rarely produce a similar appearance, 
and ectopic decidua with signet-ring forms has been reported to 
contain acidic mucin that reacts with Alcian blue.14,15

Differential Diagnosis
Not surprisingly, some examples of the Arias-Stella reaction 
can be confused with adenocarcinoma, particularly clear cell 
carcinoma. Features of the Arias-Stella reaction that help to 
distinguish it from endometrial carcinoma are (a) its usual 
association with a stromal decidual reaction and/or hyperse­
cretory glands, (b) the absence of glandular mitotic figures in 
the vast majority of cases, (c) the lack of stromal invasion, and
(d) its typical presentation as an incidental, focal microscopic 
finding in a premenopausal woman rather than as a mass lesion 
in a postmenopausal woman with vaginal bleeding. Distinc­
tion from EIC can also be problematic, since the Arias-Stella

Arias-Stella Reaction
The Arias-Stella reaction is a distinctive benign glandular 
change that is associated with intrauterine or extrauterine preg­
nancy and gestational trophoblastic disease,16-18 and can also 
rarely be seen in nonpregnant patients on hormonal therapy.19 
It has been suggested by Dr. Arias-Stella that this reaction is 
dependent upon the simultaneous stimuli of estrogen-driven 
cellular proliferation and progesterone-driven secretory differ­
entiation.18 This phenomenon is most commonly encountered 
in endometrial glands, where it is characterized by intraglan- 
dular papillary epithelial tufts composed of cells with enlarged, 
hyperchromatic, pleomorphic nuclei and abundant cytoplasm 
that may be either densely eosinophilic or clear and vacuolated 
(Figs. 4.32 and 4.33). A hobnail growth pattern, with nuclei 
placed at the bulbous-shaped apical portion of the cytoplasm, 
is prominent in some cases, and intranuclear cytoplasmic 
invaginations resulting in pseudoinclusions can be seen. W hen 
meticulously searched for, mitotic figures have been found in 
10% to 15% of cases, and can rarely be atypical or numerous.20

FIG U RE 4.32. A ,B: Arias-Stella reaction. This example features  
prominent hobnailing and a predominance of cells w ith eosinophilic 
cytoplasm. Note the lack of stromal invasion and the presence of a 
stromal decidual reaction.
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FIG URE 4.33. A ,B: Arias-Stella reaction. M any of the cells in this 
example have clear, vacuolated cytoplasm. Note the dark, smudged 
chromatin of the atypical cells and the presence of an intranuclear 
pseudoinclusion (arrowhead).

reaction can occur on the endometrial surface, and both pro­
cesses are microscopic findings that lack stromal invasion. In 
most cases, the clinical history and the status of the endome­
trial stroma are quite informative: a lesion of this ilk in a preg­
nant patient with decidualized endometrium almost assuredly 
represents the Arias-Stella reaction, whereas a similar lesion in 
an elderly patient with no decidual reaction is worrisome for 
EIC. In difficult cases, immunohistochemical stains for Ki-67 
and p53 can be helpful, since these markers stain many fewer 
cells at a lower intensity in the Arias-Stella reaction than in 
EIC (or, for that matter, in other high-grade carcinomas in the 
differential diagnosis).21

Trophoblast and Chorionic Villi
When interpreting tissue from abortion specimens, it is essen­
tial to be able to recognize the different types of trophoblast 
and the various appearances of chorionic villi, and to not be 
alarmed by the tissue invasiveness and nuclear atypia of some 
trophoblastic elements.

Subtypes of Trophoblast
The subtypes of trophoblastic cells are the cytotrophoblast, 
syncytiotrophoblast, and intermediate trophoblast. Intermedi­
ate trophoblasts have been subdivided by location, morphol­
ogy, and immunohistochemistry into villous, implantation 
site, and chorionic types.22 It is the syncytiotrophoblast that 
attaches to and penetrates the endometrial surface at the time 
of implantation of the blastocyst (Fig. 4.34). As mentioned 
above, implantation takes place in the mid-secretory phase, but 
on those occasions when the implantation site is encountered 
by pathologists, it is typically weeks after the pregnancies have 
gone awry. This explains the presence of decidua rather than

secretory endometrium at the implantation site in abortion 
specimens that have been under the influence of the hormones 
of pregnancy.

The actively proliferating cytotrophoblast and villous-type 
intermediate trophoblast, along with the term inally differenti­
ated syncytiotrophoblast, are the trophoblastic elements associ­
ated with chorionic villi (Fig. 4.35). Cytotrophoblastic cells are 
mononucleate, small, uniform cells with nucleoli and distinct 
cell borders. They form the inner trophoblastic lining at the 
periphery of the villi, but gradually disappear by 4 months of 
gestation. The villous-type intermediate trophoblastic cells are 
found in the trophoblastic columns of villi that help to anchor 
the developing placenta to the maternal basal plate. Villous- 
type intermediate trophoblastic cells are larger and have more 
abundant clear cytoplasm than cytotrophoblastic cells, and 
there are also some immunophenotypic differences between 
these two cell types.22,23 Syncytiotrophoblastic cells form the 
outermost trophoblastic envelopment of the chorionic villi, 
and exhibit muldnucleation and abundant amphophilic cyto­
plasm that is often vacuolated.

The implantation type of intermediate trophoblast infil­
trates the decidua, myometrium, and spiral arteries of the 
placental site (Fig. 4.36), and plays a critical role in establish­
ing implantation and the uteroplacental circulation.24 At least 
some of the cells of this type of intermediate trophoblast can 
be distinguished from decidua in routinely stained sections by 
virtue of their large, hyperchromatic nuclei with irregular con­
tours and more darkly staining cytoplasm25,26 (herein referred 
to as the hyperchromatic variant). However, other implanta­
tion-type intermediate trophoblasts bear a closer resemblance 
to decidua, with pale cytoplasm and more vesicular nuclei (the 
“deciduoid” variant).

Chorionic-type intermediate trophoblast is found within 
the subamniotic stripe of trophoblastic cells in the chorion 
laeve of the fetal membranes (see Chapter 9).

FIG URE 4.34. Implantation site in curettage from a missed abortion. 
Note the syncytiotrophoblastic cells overlying a layer of fibrinoid m ate­
rial and decidua.
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FIG URE 4 .35. Im mature chorionic villi lined by an inner layer of 
mononucleate cytotrophoblast (CT) and an outer layer of multinucle- 
ate syncytiotrophoblast (ST) that interfaces w ith  m aternal blood. The 
trophoblastic column em anating from one pole of the central villus is 
composed of germ inative CT and interm ediate trophoblast of villous 
type (ITv), capped by ST. The vacuolated ST cell in betw een the CT 
and ITv labels has been artifactually displaced into this position during 
processing.

Early Stages of Development of Chorionic Villi
Primary stem villi are formed beginning on approximately 
the 13th day of gestation, and are composed of a core of 
cytotrophoblast enveloped by a layer of syncytiotrophoblast 
(Fig. 4 .37 ).10 These villi are closely associated with lacunae 
filled with maternal blood, which are the forerunners of the 
intervillous space. The cores of primary stem villi are filled 
by plugs of extraembryonic mesoderm in the days that fol­
low, whereupon they become known as secondary stem villi 
(Fig. 4.38). By this point, there is a solid rim of trophoblastic 
elements that surrounds the developing villi that is termed 
the trophoblastic shell. By the end of the third week of ges­
tation, inconspicuous capillaries have begun to form within 
the villus cores, which are a defining feature of tertiary stem 
villi. At this stage of development, ramifying villous branches 
are seen radiating outward as they surround the centrally 
located embryo (Fig. 4.39). Over the course of the follow­
ing weeks, the villi opposite the implantation site regress. In 
contrast, those on the embryonic pole continue to proliferate 
and mature to form the chorion frondosum, which eventually 
becomes the disc-shaped placenta. The morphology of nor­
mal chorionic villi as seen in grossly recognizable placental 
tissue is discussed in Chapter 9.

»V t

• ^

FIG U RE 4.36. Implantation type of intermediate trophoblast. A: The 
scattered interm ediate trophoblastic cells that are present w ithin  
decidua are recognized by their large, hyperchromatic nuclei w ith  
irregular contours. Lymphocytes are also present. B: Vascular invasion 
of a decidual spiral artery by intermediate trophoblasts at the stage of 
an endovascular plug. C: Spiral arteries that are invaded by intermedi­
ate trophoblasts are eventually transformed into dilated, flaccid ves­
sels whose endothelial lining is largely replaced by intermediate tro­
phoblasts. The smooth muscle coat of the involved arteries is replaced 
by hyalinized fibrinoid material.
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FIG URE 4.37. Implantation site a t approximately 2 w eeks of 
gestation. The finger-like trophoblastic projections represent primary 
stem villi, and are closely associated w ith lacunae filled w ith  maternal 
blood. Note that the endometrial surface has been reepithelialized by 
this stage of development (low er left).

Exaggerated Placental Site
Invasion of the inner third of the myometrium underlying 
the implantation site by intermediate trophoblastic cells is a 
normal and constant finding in the gravid uterus. When this 
finding is prominent, it has been referred to as an exaggerated 
placental site or exaggerated placental site reaction.23,27 How­
ever, the distinction of an exaggerated from normal implan­
tation site is subjective, and in the absence of gestational 
trophoblastic disease may be more of a function of the stage of 
gestation and how vigorously the myometrial tissue beneath 
the implantation site was sampled than any perceived increase 
in the number, size, or degree of atypia of the infiltrating

FIG U RE 4.39. Embryo (centrally positioned) and nascent placenta at 
approxim ately the end of the third w eek of gestation.

trophoblastic cells. The infiltrating cells may be either decidu- 
oid or hyperchromatic (Fig. 4 .40), and multinucleated inter­
mediate trophoblasts may be present in significant numbers
(Fig. 4.41).

When seen in only a few myometrial fragments of a curet­
tage, it is best to recognize this phenomenon as a normal physi­
ologic process and to not mention it in the pathology report, 
since it may cause confusion and undue concern. W hen the 
extent is such that it raises the differential diagnosis of a pla­
cental site trophoblastic tumor (PSTT), differentiating features 
of the exaggerated placental site are the usual presence of cho­
rionic villi, the virtual absence of mitotic activity, the lack of a 
confluent growth pattern, a Ki-67 proliferation index of near 
zero,28 and its presentation as a microscopic finding rather than 
a mass-forming lesion (PSTT is discussed in Chapter 10).

FIG U R E 4.38. Implantation site at the stage of sec­
ondary stem villi formation. Note the circumferential 
trophoblastic shell that helps to firmly attach the villi 
to the endometrium.
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FIGURE 4.40. Exaggerated placental site w ith intermediate trophoblas­
tic cells dissecting between myometrial muscle fibers. A: In this example, 
the intermediate trophoblastic cells have a deciduoid appearance. B: 
This example features hyperchromatic intermediate trophoblastic cells. 
Microscopic fields such as these are indistinguishable from PSTT.

Processing and Evaluating Early Gestational 
Tissue
For endometrial curettage specimens submitted as “products of 
conception,” the primary responsibilities of the pathologist are 
to document the presence of an intrauterine pregnancy and to 
exclude the possibility of gestational trophoblastic disease. Evi­
dence of an intrauterine pregnancy includes finding chorionic 
villi, embryonic/fetal tissue, or trophoblastic elements from an 
implantation site within the curettage. W hen evaluating the 
submitted jumble of tissue fragments, it is important for the 
pathologist, as well as those responsible for selecting tissue in 
instances when cytogenetic analysis is warranted, to be able to 
distinguish between decidua and chorionic villi. Decidual frag­
ments are typically tan, solid, and rubbery, whereas nonmolar 
chorionic villi are light tan to pale yellow, granular, delicate,
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FIG URE 4.41. Exaggerated placental site w ith  a component of 
m ultinucleated interm ediate trophoblasts.

FIG U R E 4.42. Gross appearance of chorionic villi (left) and decidua 
(right) in endometrial curettings.

and loosely aggregated (Fig. 4.42). Although rarely necessary, 
examination of tissue suspended in fluid using a dissecting 
microscope can assist in the recognition of villi.

If chorionic villi or embryonic/fetal tissues are identified 
grossly within a “products of conception” specimen and no 
hydropic villi suggestive of a molar pregnancy are present, sub­
mission of a single representative cassette is suggested. In the vast 
majority of cases, this will be sufficient to document an intra­
uterine pregnancy and exclude gestational trophoblastic disease. 
If embryonic/fetal tissue or villi are not grossly identified, sub­
mit three cassettes initially. Whether or not grossly recognizable 
chorionic villi and embryonic/fetal tissues are present should be 
clearly stated in the gross description (general guidelines related 
to the description and submission of endometrial tissue are 
provided in the section entitled “Processing Tips for Endome­
trial Samples” at the end of this chapter). If no chorionic villi 
or embryonic/fetal tissue are identified in the initial sections, 
search for the implantation site composed of syncytiotropho- 
blasts and decidua with an interposed layer of fibrinoid material 
(Fig. 4.34). If documentation of an intrauterine pregnancy is 
still lacking and examination of deeper sections does not resolve 
the issue, submit the remainder of the tissue and focus attention 
on the fragments of clotted blood, since this is where isolated 
syncytiotrophoblastic cells from early failed gestations are most 
likely to be found (Fig. 4.43). Although uncommonly needed, 
cytokeratin immunohistochemistry can be utilized to highlight 
the presence of cytokeratin-positive intermediate trophoblasts 
associated with cytokeratin-negative decidua, thereby docu­
menting an intrauterine pregnancy in cases in which chorionic 
villi and embryonic/fetal tissues are absent (Fig. 4.44).29

If efforts to document an intrauterine pregnancy prove 
unsuccessful, direct communication with the patient’s physi­
cian is necessary to alert him/her to the possibility of an ecto­
pic pregnancy, since an ectopic pregnancy that progresses to 
the point of rupture can be a medical emergency. The date 
and time of this conversation should be documented in the 
surgical pathology report. It is also important for pathologists 
and gynecologists to be aware that in a minority of cases of
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FIG URE 4.43. Isolated syncytiotrophoblastic cells embedded in FIG UR E 4.45. Villous changes associated w ith  embryonic death,
hemorrhagic m aterial, which in this case constituted the only evidence A: Avascular villous sclerosis. B: Myxoid degeneration,
of an intrauterine pregnancy. ----------------------------------------------------------------------

ectopic pregnancy, the endometrial tissue sample may show 
proliferative or secretory patterns devoid of stromal decidual- 
ization, hypersecretory change, or Arias-Stella reaction, leaving 
no histologic clues of pregnancy.30

Although finding trophoblastic tissue in an endometrial 
curettage can, for practical purposes, be taken as evidence 
excluding the possibility of an ectopic pregnancy, some caution­
ary notes are in order: (a) some thought should be given to cases 
with isolated chorionic villi—if  their presence is not associated 
with gestational endometrium, or if  they are small and mature 
with the appearance of third trimester villi, then they may be 
contaminants (“floaters”) from another case; (b) although quite 
rare, it appears that isolated chorionic villi within an endome­
trial curettage may originate from sloughing from a tubal ectopic 
pregnancy into the endometrial cavity;31 and (c) simultaneous 
intrauterine and ectopic pregnancies can occur, although they 
are extraordinarily rare (about 1 in 30,000 pregnancies).32

Degenerative changes of no clinical significance are often 
seen in chorionic villi in the days following the demise of the 
embryo (Fig. 4.45). These changes include villous edema, 
avascular villous sclerosis, and myxoid degeneration. The pres­
ence of grossly hydropic villi raises the possibility of a molar 
pregnancy, and degenerative myxoid change needs to be dis­
tinguished from the myxoid stroma of some early complete 
hydatidiform moles (see Chapter 10).

Retained Placental Tissue
When placental tissue is retained in utero, the chorionic villi 
eventually become degenerated and hyalinized, and their ghost 
outlines may be difficult to recognize microscopically. In this 
situation, recognition of their villous nature may be facilitated 
by the use of a trichrome stain (Fig. 4.46). If the fragments of 
retained placental tissue are polypoid, the lesion is designated 
a placental polyp.
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FIG URE 4.44. Scattered interm ediate trophoblastic cells within  
decidua. A: Routinely stained section. B: The interm ediate tropho­
blastic cells are immunoreactive for cytokeratin, w hereas the decidual 
cells do not stain.

FIGURE 4.46. Retained placental tissue. A: Ghost outlines of chorionic 
villi from placental tissue that had been retained in utero for 10 weeks. 
B: Although these structures may be overlooked in routinely stained sec­
tions, a trichrome stain highlights the collagenous (blue-stained) villi.

ak
us

he
r-li

b.r
u



CHAPTER 4 PATHOLOGY OFTHE UTERINE CORPUS 187

FIG U R E 4.47. Normal involution of placental site vessels a t nine 
w eeks postpartum. Aggregated fibrohyaline nodules have formed  
in the endometrium and superficial myometrium. Inset: Fibrohyaline 
nodules w ith  centrally located vascular lumens, indicative of their 
vascular origin.

Involution and Subinvolution of the 
Placental Site
Following delivery, the altered endometrial and myometrial 
arteries at the implantation site normally undergo involu­
tion, which involves thrombosis and, over a period of weeks 
to months, conversion into fibrohyaline nodules (Fig. 4 .47).33 
Some cases of delayed postpartum uterine bleeding that occur 
between 1 week and several months postpartum are due to sub­
involution of the placental site, which features clusters of dilated 
superficial myometrial arteries with variably aged thrombi and 
persistent intermediate trophoblast within the vessel walls and/ 
or neighboring myometrium (Fig. 4 .48).33 Cytokeratin immu­
nohistochemistry may be helpful in identifying the persistent

trophoblastic cells, which can be difficult to recognize with 
confidence in routine sections in this setting.33

Placental Site Nodule
Occasionally, small nodular remnants of hyalinized implanta­
tion site composed of chorionic-type intermediate trophoblasts 
are retained in utero for a period of months to up to several 
years (Fig. 4.49).34,35 These lesions, termed placental site nod­
ules, are usually discovered at the time of endometrial curettage 
and represent an incidental indication of a remote pregnancy. 
The entrapped trophoblastic cells often show degenerative 
atypia (Fig. 4.50), but mitotic figures are generally absent.

Differential Diagnosis
Placental site nodules should not be confused with benign 
processes such as the fibrohyaline nodules that result from 
vascular involution of the placental site, pieces of hyalinized

FIG U RE 4.49. Placental site nodule in an endometrial curettage 
presenting as a small, circumscribed, hyalinized focus of degenerated 
interm ediate trophoblastic cells.

FIGURE 4.48. Subinvolution of the placental site. A cluster of 
dilated vessels w ith  variably-aged thrombi is present in this patient 
who presented w ith postpartum bleeding 3 w eeks after delivery. The 
vessel in the low er right corner has undergone normal involution.

FIG U R E 4.50. Placental site nodule. Note the degenerative nuclear 
atypia and cytoplasmic vacuolization.
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FIG URE 4.51. Placental site nodules are immuno­
reactive for cytokeratin (CK), placental alkaline phos­
phatase (PLAP), and p63, and have a Ki-67 proliferative 
index (as assessed by MIB-1 immunostaining) of < 10 % .

decidua, and exaggerated placental site, and also need to be 
distinguished from PSTT, epithelioid trophoblastic tumor, 
and squamous cell carcinoma of the cervix. Their small size, 
circumscription, degenerative appearance, and near-zero 
mitotic index generally allow for their recognition. In selected 
instances, immunohistochemistry may serve as an aid in diag­
nosis. As demonstrated in Figure 4.51, placental site nodules 
are typically immunoreactive for cytokeratin, placental alkaline 
phosphatase (PLAP), and p63, and have a low Ki-67 prolifera­
tive index (<10%).22,34-36 Cytokeratin immunoreactivity facili­
tates elimination of most stromal lesions from the differential 
diagnosis, PLAP and p63 positivity help to exclude exagger­
ated placental site and PSTT, and a Ki-67 proliferative index of 
<10% helps to exclude a neoplastic process.22,36 Note that p63 
expression is determined by the degree of nuclear staining, and 
that p63 immunoreactivity is seen in lesions derived from cho­
rionic-type intermediate trophoblast (placental site nodule and 
epithelioid trophoblastic tumor), whereas lesions derived from 
implantation site intermediate trophoblast (exaggerated pla­
cental site and PSTT) are typically p63 negative.36 Distinction 
of placental site nodule from epithelioid trophoblastic tumor 
is discussed in more detail in the section on the latter entity 
in Chapter 10. In the differential diagnosis of either placen­
tal site nodule or epithelioid trophoblastic tumor with cervical 
squamous cell carcinoma, a p 16-negative, HSD3B1 -positive 
immunophenotype supports trophoblastic differentiation (see 
section on epithelioid trophoblastic tumors in Chapter 10).

ENDOMETRIUM IN DYSFUNCTIONAL 
UTERINE BLEEDING AND INFERTILITY
Deciphering the Clinical History in Patients 
with Abnormal Uterine Bleeding
Clinicians jot an array of terms and abbreviations on the surgi­
cal pathology requisition form to convey the clinical history of

their patients to the pathologist. The following terms are the
ones used most frequently:

A m enorrhea: Absence of menstruation.
D ysm enorrhea : Painful menstruation.
H yperm enorrh ea : Uterine bleeding that occurs at the regular 

intervals of menstruation and for the usual duration, but 
that is excessive in amount.

M enorrhagia : Uterine bleeding that occurs at the regular inter­
vals of menstruation, but is excessive in both amount and 
duration.

M etrorrhagia : Uterine bleeding, usually normal in amount, 
that occurs at irregular intervals.

M enom etrorrhagia  ( “M en om et”) :  Excessive uterine bleed that 
occurs during the menses as well as at irregular intervals.

Postm enopausa l B leed in g : Abnormal uterine bleeding that 
occurs at least one year following the cessation of menstrua­
tion (menopause).

A bnorm al U terine B leed in g  (AUB): Any form of bleeding that 
originates from the uterus that occurs outside of the context 
of a normal menstrual period. Given its point of exit, AUB 
is often referred to as abnormal vaginal bleeding.

D ysfun ctiona l U terine B leed in g  (DUB)-. This term is most 
properly used to indicate that the etiology of abnormal uter­
ine bleeding in a woman in her reproductive years is due to 
ovulatory dysfunction that stems from an endogenous hor­
monal imbalance. In practice, clinicians use the term less 
rigorously to refer to abnormal uterine bleeding prior to the 
determination of its cause.

Break through versus W ithdrawal B leed in g : These confusing 
terms allude to the mechanism that produces some forms of 
abnormal uterine bleeding, with “breakthrough” indicating 
a relative hormonal imbalance and “withdrawal” indicating 
a rapid drop in hormone levels due to the removal of its 
source or a sudden decrease in its production. They have 
been variously defined by different investigators, which 
limits their utility.30,37 In estrogen breakthrough bleeding,
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the term “breakthrough” implies the eventual failure of 
estrogen levels to meet the increasingly demanding needs 
of an altered endometrium, which results in patchy endo­
metrial breakdown. Examples of estrogen breakthrough 
bleeding are (a) partial shedding of disordered proliferative 
endometrium in anovulatory patients whose estrogen pro­
duction cannot keep pace with endometrial requirements 
and (b) light uterine bleeding (spotting) in patients taking 
low-dose oral contraceptives. Partial shedding of endome­
trium with progestin effect in patients taking high-dose 
progestational agents is an example of progesterone break­
through bleeding, which is due to an inordinately high ratio 
of progesterone to estrogen. In estrogen withdrawal bleed­
ing, endometrial breakdown is due to a precipitous drop 
in estrogen, such as following cessation of estrogen replace­
ment therapy, removal of the ovaries, or as may occur in 
midcycle spotting. Patients with anovulatory cycles whose 
cohort of estrogen-producing follicles undergoes synchro­
nized atresia represent an additional example of estrogen 
withdrawal bleeding (note that anovulatory cycles can 
be associated with estrogen-related bleeding of either the 
breakthrough or withdrawal types). Exposure, followed by 
withdrawal, of an estrogen-primed endometrium to proges­
tin results in progesterone withdrawal bleeding, which may 
be seen in sequential hormonal replacement therapy. 

N otation Used to In d ica te P regn an cy  H istory: Gravida (G) refers 
to the number of pregnancies, including any current preg­
nancy. Para (P) refers to the number of previous deliveries 
of infants that weigh at least 500 g, which is often followed 
by a subscripted series of four numbers that indicates their 
various outcomes. The mnemonic FPAL for Florida Power 
And Light is useful in remembering that these four numbers 
sequentially signify the number of F = Full-term deliveries, 
P = Premature deliveries, A = Abortions, and L = Living 
children. For example, a patient who is G4, P2012 is currently 
pregnant, has had two previous full-term pregnancies and 
one abortion, and both of her children are currently alive.

Nonphysiologic Glandular and Stromal 
Breakdown
By definition, endometrial samples from patients with DUB 
show no evidence of an organic lesion, but they often show 
patches of glandular and stromal breakdown. The most com­
mon cause of DUB is anovulatory cycles (no ovulation —¥ no 
corpus luteum —> insufficient progesterone coupled with persis­
tent production of estrogen by ovarian follicles —> stimulation 
of proliferative-type endometrial growth —> cohort of follicles 
eventually either becomes atretic (withdrawal bleed related 
to rapid drop in estrogen) or is unable to meet the increasing 
estrogen needs of the endometrial proliferation (breakthrough 
bleed) —> breakdown that is patchy and irregular). Histologi­
cally, this translates into a proliferative or disordered prolifera­
tive phase pattern with patches of stromal breakdown that are 
characterized by distinctive tight aggregates of collapsed and 
condensed stroma that are occasionally rimmed by epithelial

cells (Fig. 4.52). In this setting, it is common to see epithelial 
caps of papillary/surface syncytial change (see section on endo­
metrial epithelial metaplasias).

When examined at high magnification, the stromal aggre­
gates of nonmenstrual endometrial breakdown are found to 
be composed of cells with hyperchromatic nuclei with scant 
cytoplasm, molded nuclear contours, and associated kary- 
orrhectic debris (Fig. 4.53). As discussed in the section on 
small cell carcinoma, these findings can be misconstrued by 
the uninitiated as evidence of malignancy. Another potential 
diagnostic error is to misinterpret the presence of fragmented 
endometrial tissue in association with fresh blood as evidence 
of stromal breakdown related to dysfunctional uterine bleed­
ing, when this is a ubiquitous finding in endometrial samples 
that is related to the procedure itself.

FIG U R E 4.53. A ,B: Stromal breakdown related to anovulatory 
cycles. A t high magnification, the resemblance of collapsed and con­
densed endometrial stromal cells to small cell carcinoma in these tw o  
different examples is striking.

F IG UR E 4.52. Glandular and stromal breakdown related to anovula­
tory cycles. A: Several dark blue aggregates of collapsed stroma are 
admixed w ith winding strips of disrupted glands. B: A piece of prolif­
erative endometrium overlies a focus w ith  stromal breakdown that is 
partially blanketed by surface syncytial change (arrow).
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Portions of the collapsed stroma of menstrual endometrium 
can appear histologically indistinguishable from that seen in 
breakdown related to anovulatory cycles. However, menstrual- 
related stromal breakdown is usually recognized by the dif­
fuse rather than patchy/focal nature of the collapsed stroma, 
evidence of secretory activity (crumbling predecidua and/or 
glands with vacuolated, clear cytoplasm, which may be focal 
findings), an absence of proliferative-type glands, the usual 
absence of papillary syncytial change (PSC), and the date of 
the last menstrual period being consistent with menstruation 
at the time of the sampling.37

Disordered Proliferation
The usual histologic correlate of sporadic anovulatory cycles, 
which are normal and expected as a woman transitions into 
menopause, is a disordered proliferative pattern. Other settings 
in which this pattern is seen include patients with polycystic 
ovary syndrome and women who are receiving unopposed 
estrogen therapy, which seldom occurs in current practice. 
The term “disordered proliferation” was coined and defined 
by Hendrickson and Kempson in their classic textbook from 
1980, and serves as a useful “buffer zone” between normal pro­
liferative endometrium and simple hyperplasia.38

Disordered proliferative endometrium is characterized by a 
hodgepodge of variably shaped glands, some of which are cysti­
cally dilated, that are set within an ample amount of prolifera­
tive-type stroma (Fig. 4.54). The glands are lined by cells whose 
mitotic rate and nuclear characteristics are indistinguishable 
from normal proliferative endometrium. The glandular contour 
abnormalities include mild branching and budding, but do not 
approach the degree of complexity seen in complex hyperplasia. 
The glands-to-stroma ratio is usually near unity, but can reach 
2 to 1. Some investigators have arbitrarily modified the defini­
tion of disordered proliferation to require that such changes be

FIG URE 4.54. A,B: Disordered proliferative endometrium. The 
variably-shaped glands are haphazardly distributed and exhibit mild 
degrees of cystic dilatation. The glands-to-stroma ratio is <2:1 . For 
reasons outlined in the text, it is recommended that endometria w ith  
these features not be diagnosed as simple hyperplasia w ithout atypia.

FIG U RE 4.55. A ,B: Disordered proliferative endometrium. Fibrin 
thrombi are present w ithin th in-w alled, ectatic vessels.

focal; if  similar changes are present diffusely, these pathologists 
diagnose simple hyperplasia without atypia.30 However, what is 
herein considered disordered proliferation and what has been 
described as such by Drs. Hendrickson and Kempson is often 
seen throughout the endometrial sample.

In the typical setting of a perimenopausal woman who 
is having irregular bleeding related to anovulatory cycles, the 
disordered endometrium w ill often exhibit patches of stromal 
breakdown, sometimes in association with dilated, thin-walled 
venules that contain fibrin thrombi (Fig. 4.55). In cases with 
the architectural and nuclear features of disordered prolifer­
ation in which the glands-to-stroma ratio exceeds 2 to 1, a 
diagnosis of simple hyperplasia without atypia is rendered. 
By utilizing this approach, the lower end of the spectrum of 
what constitutes simple hyperplasia without atypia for some 
investigators is incorporated into the disordered proliferative 
category. This is justifiable, given that there is no evidence that 
disordered proliferation is associated with an increased risk 
for the subsequent development of endometrial carcinoma.39 
Avoidance of the use of the charged term “hyperplasia” in these 
endometria with mild architectural alterations is also appropri­
ate, since it helps to reduce patient anxiety and prevent over­
treatment.

Sample microscopic and diagnosis sections of a pathology 
report for disordered proliferative endometrium with break­
down are as follows.

Microscopic:
Sections show numerous fragments of disordered proliferative 
endometrium, as characterized by haphazardly distributed, 
cystically dilated endometrial glands with mild degrees of 
branching and budding. There is ample endometrial stroma, 
and there is no evidence of polyp, hyperplasia, or malignancy. 
Patchy areas of stromal breakdown are also present, sometimes 
in association with ectatic, thin-walled vessels that contain 
fibrin thrombi. Disordered proliferative endometrium is not a 
cancer precursor, and is an expected finding in perimenopausal 
women who are having anovulatory cycles and in patients
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receiving unopposed estrogen therapy. C linical correlation is 
suggested.

Diagnosis:
Uterus, endometrium, curettage-
Disordered proliferative with patchy stromal breakdown (see 

Microscopic).

Luteal Phase Defect and Related Abnormalities
Luteal phase defect (LPD), which is also known as inadequate 
luteal phase, is a controversial entity whose defining features, 
clinical significance, and very existence have been questioned.40 
It is generally regarded as a rare cause of infertility or abnormal 
uterine bleeding related to insufficient production of progester­
one by the corpus luteum, although other mechanisms such as 
an insufficient endometrial response to progesterone may play 
a role in some cases.40 Traditionally, LPD is defined as a matu- 
rational delay that results in a normal secretory pattern that is 
at least 2 days earlier than expected in two consecutive cycles. 
M any investigators currendy recommend requiring a 3-day 
rather than 2-day lag in secretory development for the diagnosis 
of an out-of-phase endometrium that would be consistent with 
LPD, having found this threshold to be of greater specificity.40

In addition to the lag in maturation of the secretory phase, 
a variety of abnormal secretory patterns have been attributed 
to LPD and other closely related hormonal imbalances.37 In 
one form that is descriptively termed uneven maturation, the 
endometrial glands and stroma develop synchronously but to 
different degrees in different areas, which makes it impossible 
to assign a postovulatory histologic date within the usual 2-day 
range. For example, there may be an admixture of early secre­
tory and mid to late secretory patterns (Fig. 4.56). In another 
abnormal secretory pattern related to hormonal imbalances, 
there is glandular-strom al asynchrony, such that the glands

FIG U R E 4.56. Abnormal secretory endometrium w ith  uneven matu­
ration. Early secretory type glands w ith  subnuclear vacuoles (top) are 
seen adjacent to mid-secretory-type glands w ith intraluminal secre­
tions (bottom).

FIG U R E 4.57. Underdeveloped secretory endometrium w ith pre­
mature stromal breakdown. Secretory differentiation is indicated by 
cytoplasmic vacuolization and the presence of basally oriented nuclei 
devoid of mitotic activity. The right side of the image shows stromal 
breakdown, as evidenced by condensed aggregates of dark blue 
stromal cells.

and stroma develop to different degrees within the same region 
(e.g., early secretory glands may be found embedded within 
a late secretory stroma that contains clusters of spiral arteri­
oles). In yet another pattern of abnormal secretory differentia­
tion referred to as insufficient development, the glands may 
exhibit secretory changes, but be of narrow caliber and fail to 
develop the expected degree of tortuosity. Knowledge of the 
patient’s clinical history should be utilized to help distinguish 
this pattern from the simple tubular glands with subnuclear 
vacuoles that can be seen in oral contraceptive effect (see 
section on endometrium altered by exogenous hormones).

Associated stromal breakdown may or may not be readily 
apparent in all of these abnormal secretory patterns (Fig. 4.57), 
which usually do not have a clinically obvious etiology. How­
ever, their recognition helps to assure the patient and her physi­
cian that the patient’s symptomatology is not due to an organic 
cause of endometrial origin. It should be noted that a recent 
study highlighted the lack of precision of endometrial dat­
ing and the inherent variations in secretory maturation, and 
asserted that many of these perceived patterns of abnormal 
secretory development may be within the range of normal.4

Irregular Shedding
Irregular shedding is a rare cause of abnormal uterine bleeding 
that is thought to be due to prolonged exposure to progester­
one secondary to its production by a persistent corpus luteum 
cyst. It is defined as the presence of an admixture of prolif­
erative and secretory patterns in an endometrium obtained at 
least 5 days following the onset of uterine bleeding (Fig. 4.58). 
Associated stromal breakdown is usually evident, but may be 
focal. When entertaining a diagnosis of irregular shedding, be 
sure to evaluate endometrium from near the surface so as to
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FIG URE 4.58. Irregular shedding. M ixed proliferative and secretory 
glandular elements are present in this endometrium from a patient 
w ith a persistent corpus luteum cyst.

avoid misinterpreting the weakly proliferative glands of the 
basalis as being an aberrant proliferative component in an 
otherwise secretory endometrium. In addition, the possibil­
ity of fragments of lower uterine segment and nonfunctional 
endometrial polyps occurring within a background of secretory 
endometrium should be considered (note how a fragmented 
sample of the endometrium present in Figure 4.74B could 
simulate irregular shedding).

ENDOMETRIUM ALTERED BY EXOGENOUS 
HORMONES
Women are often treated with various forms of estrogen and/ 
or progesterone, most commonly for oral contraception and 
postmenopausal hormone replacement therapy. Most oral con­
traceptives (birth control pills) are low-dose combinations of 
estrogen and progesterone. Unopposed estrogen replacement 
therapy (estrogen without a counterbalancing progesterone- 
related preparation) is now uncommon in postmenopausal 
patients with a uterus, due to the increased risk of endometrial 
hyperplasia and carcinoma found in patients treated with this 
regimen.41,42 Current hormone replacement therapy in the typ­
ical postmenopausal woman with a uterus utilizes estrogen and 
progesterone either in combination or sequentially at low doses 
and for a short duration. Progesterone and related synthetic 
hormones, which are referred to as progestins or progestogens, 
are used without estrogens in the empiric management of dys­
functional uterine bleeding and in the treatment of endome­
trial hyperplasia. Progestins are also used in the treatment of 
selected malignancies, such as well-differentiated endometrial 
carcinoma in nonsurgical candidates or those who wish to 
preserve their fertility, breast carcinoma, and endometrial stro­
mal sarcoma. The histology of progestin-treated endometrial 
lesions within the spectrum of atypical hyperplasia and well- 
differentiated carcinoma is discussed in the section on endo­
metrial hyperplasia.

The nonsteroidal drug tamoxifen is commonly used in the 
treatment and prophylaxis of breast carcinoma, and exerts its 
antiestrogen effect via estrogen receptor blockade. In the endo­
metrium, the binding of tamoxifen to estrogen receptors mim­
ics the effect of estrogen to some degree.41 Patients who have 
received long-term tamoxifen therapy have a predilection for 
the development of endometrial polyps, and are more likely 
than the general population to develop endometrial hyperplasia, 
endometrial carcinoma, adenosarcoma, and carcinosarcoma.**5""*5 

The effect of exogenous hormones on the endometrium 
is dependent upon the particular hormone or hormones pre­
scribed, their dosages, the duration of therapy, the relative pro­
portions of estrogen and progesterone, whether dual hormone 
preparations are administered in combined form or sequen­
tially, the pretreatment histology of the endometrium, and the 
hormonal responsiveness of the patient. As might be expected, 
the endometrium can react to this altered hormonal environ­
ment in a wide variety of ways. This can be confusing for the 
pathologist, particularly in the common situation in which the 
gynecologist has neglected to provide the history of hormone 
therapy. Fortunately, the major histologic patterns induced by 
these hormones are fairly distinctive, as discussed below. The 
less commonly encountered and less well-documented endo­
metrial patterns of response to progesterone receptor modula­
tors, gonadotropin releasing hormone agonists, and ovulation 
induction agents are beyond the scope of this overview.41,46,47

Oral Contraceptive Effect
In patients taking oral contraceptives composed of an 
estrogen-progestin combination, the most common histologic 
pattern is the appearance of small caliber, tubular, inactive glands 
set within a dominant stroma that is composed of plump spin­
dle cells (Fig. 4.59).41 In some cases, the glands exhibit variable 
degrees of subnuclear vacuolization. The glands-to-stroma ratio 
is very low, and spiral arterioles are poorly developed or absent.

FIG URE 4.59. Oral contraceptive effect (tw o d ifferent examples). 
A: The stroma is dominant and composed of plump spindle cells. The 
glands are small, tubular, and inactive. B: Note the presence of scat­
tered subnuclear vacuoles w ithin the epithelial cells lining the glands.
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FIG U RE 4.60. Progestin effect. A: Section through a formalin-fixed  
uterine w all, demonstrating an irregular endometrial surface due to 
the presence of polypoid projections. B: Corresponding histologic sec­
tion of one of these polypoid areas. The functionalis exhibits a marked 
decidual reaction, which spares the basalis. The glands are atrophic 
and w idely spaced. Features of a true polyp are not evident.

In the presence of the appropriate clinical history, which should 
be sought if  not provided, a diagnosis of “consistent with oral 
contraceptive effect” can be rendered.

Progestin Effect
In cases in which progestins are given in high doses, the endo­
metrium typically responds with a marked decidual reaction. 
Grossly, polypoid folds of endometrial tissue are formed, 
which may become quite prominent (Figs. 4.60 and 4.61). 
The decidual reaction is indistinguishable from that seen in 
pregnancy, and the endometrial glands are sparse and atrophic 
(Fig. 4.62). Thin-walled, ectatic venules are often present that

FIG URE 4.61. Exaggerated progestin effect w ith stromal breakdown. 
A: The endometrial cavity of this opened uterus is filled w ith  hemor­
rhagic folds of polypoid tissue that could be mistaken for a neoplastic 
process. B Histology reveals a marked decidual reaction w ith  hemor­
rhagic necrosis of the superficial portions of the polypoid structures.

F IG UR E 4.62. Progestin effect. The stroma exhibits marked decidual 
change, and there is also an atrophic gland lined by a single layer of 
cuboidal epithelium. An ectatic venule is present at left.

may thrombose, producing stromal breakdown that is mani­
fested clinically as breakthrough bleeding (Fig. 4.63). In cases 
with stromal breakdown, neutrophils are an expected finding 
in the areas of tissue necrosis, and should not be misinterpreted 
as evidence of acute endometritis. Similarly, scattered lym­
phocytes are a normal finding in progestin-induced decidua, 
and are not indicative of chronic endometritis. The ability of 
marked decidual reactions to develop histologic changes that 
can mimic metastatic signet-ring adenocarcinoma has been 
discussed in the section on the endometrium in pregnancy.

Hormone Replacement Therapy
In the markedly diminished number of postmenopausal women 
with uteri whose hormone replacement therapy consists of

FIG UR E 4.63. Progestin effect in tw o different patients w ith break­
through bleeding. A: A  fibrin thrombus is present w ithin an ectatic 
venule. B: Several neutrophils and strands of fibrin are present in this 
focus of decidualized stroma w ith  impending breakdown.
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unopposed estrogen, the proliferative effect upon the endome­
trium results in the full spectrum of histologic changes that 
includes a normal proliferative pattern, disordered prolifera­
tion (the most common finding), hyperplasia, and occasional 
carcinomas. W ith the more standard replacement therapy that 
utilizes a combined regimen of low-dose estrogen—progestin 
preparations, weakly proliferative to atrophic patterns tend 
to be produced, sometimes with a few cytoplasmic vacuoles 
within the glandular epithelium.42 Progestin-related subnu­
clear vacuolization in the cells lining the tubular glands are 
more likely to be seen in biopsies from patients on sequential 
estrogen-progestin regimens whose samples are taken during 
the period of progestin treatment.42

ENDOMETRITIS
Chronic Endometritis
Chronic endometritis may be associated with a recent abor­
tion or pregnancy, salpingitis, intrauterine device, prior uterine 
instrumentation, or necrotic tissue. W hen a specific infec­
tious agent is identified, it is often Chlam ydia tra chom atis or 
N eisseria gonorrhoea e.^  Actinomyces-related infection, which is 
associated with use of an intrauterine device, and its differential 
diagnosis is discussed in Chapter 3, since these organisms are 
typically identified in Pap smears. Patients with chronic endo­
metritis may be either asymptomatic or present with meno- 
metrorrhagia, cervical discharge, pelvic pain, and/or infertility.

Before embarking upon a discussion of the histology 
of chronic endometritis, it is important to acknowledge the 
normal presence of lymphoid cells within the endometrium. 
Lymphoid aggregates, including an occasional follicle with 
or without germinal center formation, are a normal finding 
in the endometrium, particularly in the basalis (Fig. 4.64).38 
Scattered granular lymphocytes are also normally present 
throughout the stroma, and are particularly prominent in 
the late secretory phase, in decidua, and in endometria with

FIG U RE 4.65. Chronic endometritis. A: In this exam ple of chronic 
endometritis, several plasma cells are present w ith in  the stroma, 
one of which is marked by an arrow. B: Granular lymphocytes can 
sometimes have eccentric nuclei and simulate plasma cells. Note 
that these lymphocytes have eosinophilic cytoplasm and lack the 
clumped, "clockface" chromatin and paranuclear pale zone that are 
characteristic of true plasma cells.

progestin effect. Although chronic endometritis also features 
a lymphocytic infiltrate, its principal distinguishing feature is 
the presence of plasma cells (Fig. 4.65A), which are conspicu­
ously absent in the circumstances listed above. Predecidualized 
endometrial stromal cells and granular lymphocytes may have 
eccentric nuclei and be mistaken for plasma cells, but can be 
distinguished by their absence of a paranuclear pale zone and 
their lack of clumped, “clockface” chromatin that characterize 
bona fide plasma cells (Fig. 4.65B).

In addition to alymphoplasmacytic infiltrate, chronic endo­
metritis is also often associated with reactive stromal changes that 
feature elongated, fibroblast-like stromal cells swirling around 
glands and/or forming pinwheel patterns (Fig. 4.66). This low- 
magnification clue to the diagnosis of chronic endometritis 
should prompt a careful search for plasma cells, as should cases 
with inflammatory cells in gland lumens, stromal eosinophils,49 
endometrial patterns that are difficult to assign to a particular 
phase of the menstrual cycle, or lymphoid infiltrates outside the 
setting of late secretory endometria. The glands typically appear 
weakly proliferative, but may exhibit reactive atypia; assignment 
of a cycle date to inflamed endometria is not reliable and should 
not be attempted.38 By analogy to active chronic gastritis, cases 
of chronic endometritis that also feature an infiltrate of neutro­
phils can be considered examples of active chronic (rather than 
acute and chronic) endometritis (Fig. 4.67).

There is no doubt that the detection rate of plasma cells 
within endometrial stroma can be significantly increased by 
more careful scrutiny of routinely stained sections,50 methyl 
green pyronin staining,51 or immunostaining with the plasma 
cell marker CD 138 (syndecan-1).49 Indeed, these methods 
result in a reinterpretation of about 15% of control endome­
trial biopsies as “chronic endometritis” due to the identification

FIG URE 4.64. Innocuous lymphoid nodule w ithin the basalis. 
Myom etrium  is at left.
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FIG U R E 4.66. Chronic endometritis. The stroma contains several 
lymphocytes and plasma cells, and consists of swirling patterns of 
fibroblast-like spindle cells.

of plasma cells that were previously overlooked.49,50 Not sur­
prisingly, patients identified in this fashion typically have none 
of the risk factors or more characteristic symptoms of chronic 
endometritis, and it is doubtful that a course of antibiotic 
therapy in this group of patients would be of any benefit. In 
m y opinion, there has recently been too much emphasis on 
the identification of a few plasma cells as a defining feature 
of chronic endometritis. In legitimate cases of chronic endo­
metritis, plasma cells are easily recognized in routinely stained 
sections without an exhaustive search or the need to resort to 
special stains, other acute and chronic inflammatory cells are 
almost always present, and the spindle cell alteration of the 
stroma is usually evident. W hen diagnosed using these more 
strict and conventional criteria, chronic endometritis is an 
uncommon entity that is much more likely to fit with the clini­
cal context and be worthy of antibiotic therapy. In support of

FIG U R E 4.67. Active chronic endometritis. In addition to the lym- 
phoplasmacytic stromal infiltrate, neutrophils are also present. As is 
typical, the acute inflammatory component is focused on the glandular 
epithelium and extends into the gland lumen.

the position that there are some situations in which the pres­
ence of plasma cells within the endometrium is best ignored, 
it has been shown that plasma cells can often be detected 
within the stroma of conventional endometrial polyps, disor­
dered proliferative endometrium, and proliferative endome­
trium with stromal breakdown, and rare plasma cells can also 
be found in almost 20% of biopsies of normal proliferative 
endometrium.51' 53

Aside from the issue of the potential significance of 
plasma cells in endometrial samples, it is important to recog­
nize contamination of an endometrial sample with chronically 
inflamed endocervical tissue. In this situation, the endocervi­
cal plasma cell infiltrate may be misinterpreted as evidence of 
chronic endometritis. This error can be avoided by noting the 
presence of cervical stroma and mucinous endocervical cells 
that are often accompanied by variable degrees of squamous 
metaplasia.

Acute Endometritis
Acute endometritis typically occurs in postpartum or postabor­
tal settings, rarely requires submission of tissue for diagnosis, 
and is characterized by microabscess formation, intraepithelial 
neutrophils, glandular destruction, and intraluminal aggre­
gates of neutrophils. The presence of stromal microabscesses 
helps to distinguish acute endometritis from neutrophilic infil­
trates that are unrelated to infection that are found within the 
endometrium in areas of stromal breakdown, just prior to and 
during menses, and in association with tissue necrosis.

Menstrual endometrium is typically the most problem­
atic differential diagnostic consideration. Recall that the neu­
trophils seen in menstrual endometrium are associated with 
glands with secretory differentiation and predecidualized 
stroma; acute endometritis is improbable in this setting. Cor­
relation with the clinical findings is also quite helpful in avoid­
ing the overinterpretation of menstrual endometrium as acute 
endometritis. If the patient is a few days removed from delivery 
or an abortion and has a fever, uterine tenderness, purulent 
vaginal discharge, and leukocytosis, acute endometritis is likely. 
On the other hand, if  the patient’s only complaint is abnormal 
uterine bleeding and the date of her last menstrual period is 
consistent with tissue having been sampled during menstrua­
tion, the diagnosis is almost certainly menstrual phase endo­
metrium rather than acute endometritis.

Accumulation of neutrophil-rich, exudative material 
within the lumens of mid-secretory glands in the absence of 
other evidence of endometritis is an unusual, nonspecific find­
ing of no known clinical significance, and should not be inter­
preted as acute endometritis (Fig. 4.68).30

Granulomatous Endometritis
True granulomatous endometritis is uncommon in the United 
States. It raises the possibility of tuberculous endometritis, 
which is associated with tuberculous salpingitis, systemic 
disease, and infertility.54 Unlike pulmonary tuberculosis,
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FIG URE 4.68. A ,B : M id-secretory endometrium w ith neutrophil- 
rich luminal contents (tw o different examples). This isolated finding 
is of no known significance, and should not be interpreted as acute 
endometritis.

FIG U RE 4.70. Xanthogranulomatous endometritis. Sheets of foam y 
histiocytes are present beneath the endometrial surface epithelium.

endometrial tuberculous granulomas are typically nonnecro­
tizing (Fig. 4.69). Since granulomatous endometritis can also 
be caused by fungal infections, special stains for both acid- 
fast bacilli and fungi should be performed, although organ­
isms of any kind are unlikely to be identified in histologic 
sections. Definitive diagnosis usually requires identification of 
the microorganism in cultures of fresh tissue or via molecular 
methods on paraffin-embedded material.

Endometrial granulomas that are associated with a history 
of previous endometrial sampling or ablation are typically focal, 
feature a foreign body giant cell reaction, and are not worthy of 
the designation of granulomatous endometritis (see section on 
histologic findings following thermal ablative therapy and hys- 
teroscopic resection).55 However, in the absence of an obvious 
foreign body etiology, endometrial granulomatous inflammation

needs to be carefully evaluated to exclude infection and other 
causes of granulomatous disease such as sarcoidosis.

Distinction of endometrial-based granulomas from squa­
mous morules is discussed in the section on morular/squamous 
metaplasia.

Xanthogranulomatous Endometritis
Xanthogranulomatous endometritis is an unusual inflamma­
tory reaction that currently occurs primarily in postmeno­
pausal women with pyometra or hematometra associated 
with cervical stenosis; an association of this process with irra­
diated endometrial adenocarcinoma is m ainly of historical 
interest.56,57 It features partial replacement to complete oblit­
eration of the endometrial stroma by sheets of macrophages 
with abundant foamy to eosinophilic cytoplasm admixed with 
variable numbers of lymphocytes, plasma cells, and neutrophils 
(Fig. 4 .70).56,57 In addition, cholesterol clefts and foreign body 
giant cells may be present, along with a variety o f pigmented 
cellular degradation products such as lipofuscin (ceroid), 
hemosiderin, and hematoidin (Fig. 4.71). Curetted tissue frag­
ments are often an admixture of yellow and brown material 
due to the high content of foam cells and pigment, respectively.

The differential diagnosis of xanthogranulomatous endo­
metritis includes the foam cells seen in endometrial hyper­
plasia and adenocarcinoma, which generally consist of a pure 
population of foamy macrophages that occur in smaller aggre­
gates than the obliterative sheets of foam and inflammatory 
cells seen in xanthogranulomatous endometritis. Endometrial 
malakoplakia, which is extraordinarily rare, is also a differential 
diagnostic consideration, and is distinguished m ainly by the 
presence of Michaelis-Gutmann bodies. The occasional find­
ing of nodular aggregates of histiocytes within an endometrial 
sample is distinguished by the less-abundant, nonfoamy, eosin­
ophilic nature of the histiocytic cytoplasm, the lack of asso­
ciated pigmented material, and their occurrence as incidental 
small nodules (see Chapter 3 ).58

FIG U RE 4.69. Tuberculous endometritis. Two nonnecrotizing granu­
lomas are present beneath an endometrial gland. The stroma is also 
chronically inflamed.
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FIG URE 4.71. Xanthogranulomatous endometritis. A: Foamy histio­
cytes associated w ith  cholesterol clefts. B: Numerous histiocytes w ith  
abundant foam y to eosinophilic cytoplasm obliterate the normal endo­
metrial architecture. Clumps of retractile, golden brown hematoidin 
pigment are also present, which are shown a t high magnification in 
Figure 4.95.

FIG URE 4.72. Endometrial polyps. A: Cut surface of a formalin-fixed, 
2.3-cm pedunculated endometrial polyp. The endometrial surface is 
marked by a white asterisk, beneath which is unremarkable myome­
trium. B: A broad-based, sessile endometrial polyp, marked by a black 
asterisk, protrudes into the endometrial cavity of this lightly fixed uterus.

Cytomegalovirus and Herpes Endometritis
These rare, viral-related forms of endometritis can be recog­
nized by their characteristic intracellular viral inclusions, as 
illustrated in Chapter 3.

ENDOMETRIAL POLYPS
Endometrial polyps are localized overgrowths of endometrial 
glands and stroma that are commonly found in uteri of adult 
women. Although often asymptomatic, these polyps can cause 
abnormal uterine bleeding when their surfaces have been trau­
matized or when they have undergone some degree of hemor­
rhagic infarction related to torsion of their stalks. Endometrial 
polyps are also an occasional cause of infertility.

Endometrial polyps may be pedunculated or sessile, and 
range in size from a few millimeters to several centimeters. 
Their external surface is smooth with occasional lobulations, 
and their cut surface is tan and rubbery and may exhibit scat­
tered cysts or varying degrees of hemorrhage (Figs. 4.72 and 
4.73A). In curettage specimens, most polyps are fragmented 
and admixed with other pieces of endometrium; in such cases, 
the polyps are often grossly recognizable as firm, polypoid frag­
ments whose presence should be noted in the gross description.

Histologically, the appearance of endometrial polyps is 
quite variable, depending on the characteristics of the glands 
and stroma and the degree of prominence of the supporting 
vasculature. The glands of endometrial polyps have an altered 
architecture characterized by variation in size, shape, extent of 
crowding, and degree of cystic dilatation, and are lined by cells 
that range from atrophic to pseudostratified and mitotically 
active. For most endometrial polyps, the glandular component 
has a low-magnification appearance similar to that of disordered

proliferative endometrium, and it is generally accepted to allow 
endometrial polyps to exhibit architectural glandular changes 
that would otherwise be considered within the spectrum of 
simple hyperplasia without atypia or low-end complex hyper­
plasia without flagging these polyps as being out of the range 
of normal. The stroma is often at least partially hypocellular 
and fibrotic, which is typical of polyps from postmenopausal 
women (Fig. 4.73B). Alternatively, the stroma may resemble 
that of the normal proliferative phase or a hypercellular version 
thereof (Figs. 4.74); in these cases, there may be some stro­
mal mitotic activity.59 A characteristic and diagnostically use­
ful feature of endometrial polyps is the presence of clusters of

FIG U R E 4.73. Endometrial polyp. A: Cross section through a for- 
malin-fixed, 7-cm sessile polypoid mass (myometrium is a t left). The 
large size, broad base, and spongy appearance of this polyp raise the 
possibility of an adenofibroma, adenosarcoma, or carcinosarcoma. 
B: Histologic examination of this well-sam pled lesion shows an endo­
metrial polyp composed of dilated glands set w ithin a fibrous stroma.
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FIG U R E 4.76. Endometrial polyps. A: Pedunculated endometrial 
polyp w ith  superficial hemorrhagic areas. This polyp has predomi­
nantly endom etrial-type stroma and exhibits the feature of elon­
gated endometrial glands oriented parallel to the surface epithelium. 
B: High-magnification v iew  of a d ifferent pedunculated endometrial 
polyp, demonstrating a combination of endometrial and fibroblastic 
stroma and an elongated endometrial gland oriented parallel to the  
epithelial surface, which is a t right.

FIGURE 4.74. Endometrial polyps. A: Pedunculated endometrial polyp 
(0.6 cm) composed of mildly crowded glands with altered architecture 
set within a cellular endometrial stroma. Although difficult to appreci­
ate at this magnification, a fe w  clusters of thick-walled vessels are also 
present. B: Incipient endometrial polyp composed of a nodular, intra- 
endometrial overgrowth of glands and stroma similar to that described 
above. Note the secretory phase of the surrounding endometrium.

thick-walled blood vessels within the base, stalk, and/or body 
of the polyp (Fig. 4.75). In addition to the presence of the triad 
of thick-walled vessels, altered stroma, and altered glandular 
architecture, the presence of elongated glands oriented parallel 
to the surface epithelium is also a useful clue that aids in the 
recognition of fragmented endometrial polyps in curettings, 
particularly those that are pedunculated (Fig. 4.76).60

Functional polyps with secretory differentiation are 
uncommon, and typically show disorganized secretory glands 
in a stroma that is often dense and inactive rather than edem­
atous or predecidualized (Fig. 4.77). Polyps originating near 
the internal os may exhibit hybrid features of endocervical 
and endometrial polyps. Very rarely, m itotically inactive atypi­
cal stromal cells with smudged chromatin (analogous to the 
bizarre cells seen in atypical leiomyomas) may be found within

otherwise ordinary endometrial polyps.61 As shown in Figure 
4.119, infarcted polyps may exhibit papillary syncytial change 
with reactive atypia that needs to be distinguished from endo­
metrial intraepithelial carcinoma.

Foci of complex atypical hyperplasia (CAH) and endome­
trioid adenocarcinoma are found within polyps on rare occa­
sions (Fig. 4.78); patients with such lesions have a significant 
risk for the presence of CAH or adenocarcinoma in the adja­
cent nonpolypoid endometrium and are generally treated with 
hysterectomy.62 Other types of carcinoma can also arise within 
endometrial polyps; serous carcinomas presenting within polyps 
are of particular interest and are discussed later in this chapter.

FIG URE 4.75. A ,B : Endometrial polyp. Prominent thick-w alled blood 
vessels are evident.

FIG U RE 4.77. Functional endom etrial polyp w ith  secretory differen­
tiation. A: Clusters of thick-w alled vessels (circled] that are larger and 
thicker than spiral arterioles help to distinguish this polyp from a pol­
ypoid piece of secretory endometrium. The surface of the polyp is hem­
orrhagic. B: Cluster of thick-w alled vessels a t higher magnification.
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FIG URE 4.78. Endometrioid adenocarcinoma replacing the superfi­
cial portion of an endometrial polyp (inset and far right of image).

On occasion, endometrial samples are submitted with a 
clinical diagnosis of endometrial polyp, but the presence of a 
polyp cannot be documented histologically, even after thorough 
examination of deeper sections. Possible explanations of this 
phenomenon are (a) sampling of polypoid mucosa rather than 
a true endometrial polyp, (b) excessive fragmentation of the 
polyp, rendering it unrecognizable, and (c) superficial sampling 
of nondiagnostic portions of a polyp. In this circumstance, the 
pathologist should indicate that histologic features of a polyp 
are not evident, and that clinical correlation is suggested to 
determine if  any of the aforementioned explanations apply.

Differential Diagnosis
The differential diagnosis of endometrial polyps includes pol­
ypoid pieces of normal endometrium, fragments of basalis or 
lower uterine segment, adenofibroma, and subtle forms of ade­
nosarcoma. Although intact polyps are polypoid and covered by 
surface epithelium, a similar appearance can be generated when 
undulating, polypoid endometrial tissue is curetted, embed­
ded, and cut in a plane parallel to the endometrial surface 
(see Fig. 4.111 in section on common endometrial artifacts). 
In addition to having a polypoid appearance, true polyps exhibit 
two or more of the following features: (a) clusters of thick-walled 
vessels, (b) an altered glandular pattern that stands out from 
the other fragments of nonpolypoid endometrium, (c) stroma 
that is abnormally dense or fibrotic, and (d) elongated glands 
oriented parallel to the epithelial surface. To avoid the mistake 
of confusing the presence of the normal finding of thick-walled 
vessels within the basalis (Fig. 4.79A) as evidence in favor of an 
endometrial polyp, the surface of the candidate polyp should 
be identified. Another pitfall is misinterpreting the stroma of 
the lower uterine segment, which is normally less cellular and 
more fibrotic than that of proliferative endometrium from the 
uterine body or fundus (Fig. 4.79B), as the altered stroma of a 
polyp. Distinction of endometrial polyps from adenofibromas 
and adenosarcomas is discussed later in this chapter.

FIG UR E 4.79. Features of the normal endometrium that can mimic 
an endometrial polyp. A: Clusters of thick-w alled blood vessels within  
the basalis, which is composed of w eakly proliferative glands and a 
densely cellular, spindle-cell stroma. Myom etrium  is at bottom. B: The 
endometrial stroma of the lower uterine segment is less cellular and 
more fibrotic than that of proliferative endometrium from the uterine 
body or fundus.

ADENOMYOSIS
Adenomyosis is defined as the presence of endometrial glands 
and stroma within the myometrium at some distance from the 
typically irregular endometrial-myometrial junction such that 
tangential cutting of basalis can be excluded. This distance has 
not been standardized, and varies from 1 to 2.5 mm. In pre­
menopausal patients, bona fide adenomyosis is often accompa­
nied by smooth muscle hypertrophy, which is typically grossly 
recognizable as thickened, trabeculated areas of the myome­
trium (Fig. 4.80). Not uncommonly, these trabeculated areas 
are punctuated by small cysts that contain fluid related to 
recent (red) or remote (brown) accumulation of blood prod­
ucts (Fig. 4.81). Although superficial adenomyosis detected 
solely on the basis of histologic examination is often a focal 
and incidental finding, grossly detectable adenomyotic foci are 
more likely to be associated with the nonspecific symptoms of 
menorrhagia or dysmenorrhea.

The glands and stroma within the islands of adenomyosis 
usually have the appearance of basalis or proliferative endo­
metrium, and generally do not show secretory changes during 
the luteal phase of the cycle. A potential pitfall associated with 
extensive adenomyosis is the occasional finding of intravas- 
cular endometrial tissue, which may consist of an admixture 
of glands and stroma or be composed solely of stromal cells 
(Fig. 4.82).63,S4This is an incidental finding that should not be 
misinterpreted as evidence of malignancy.

As discussed elsewhere in this chapter, endometrial hyper­
plasia and endometrial adenocarcinoma may involve foci of 
adenomyosis, and distinguishing this phenomenon from true 
myometrial invasion is clinically relevant.
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FIG U R E 4.82. Adenomyosis w ith  vascular intrusion. A: An intravas- 
cular aggregate of endometrial stroma lies beneath a focus of adeno­
myosis. B: Endometrial stroma w ithin a dilated, th in-w alled vessel in 
a patient w ith  adenomyosis.

FIG URE 4.80. Florid adenomyosis. A: In this sagittal section through 
a formalin-fixed uterus, note the diffuse thickening, trabeculation, 
and scattered small cysts in the adenomyotic myometrium above the 
endometrial cavity. The myometrium of the opposite w all beneath the 
endometrial cavity is normal. B: Islands of endometrial glands and 
stroma of w eakly proliferative type are surrounded and partially com­
pressed by hypertrophic smooth muscle.

Differential Diagnosis
Usual adenomyosis can rarely be confused with low-grade 
endometrial stromal sarcoma with endometrioid glandular dif­
ferentiation, but the latter neoplastic process usually involves 
the endometrium as well as the myometrium, has a domi­
nant stromal component with widely spaced glands and areas 
in which the glands are rare to absent, lacks associated myo- 
metrial hypertrophy, may show considerable stromal mitotic 
activity and/or a host of morphologic variations characteristic

of endometrial stromal tumors, and often exhibits widespread, 
expansile vascular involvement.65,66

In rare instances, particularly in postmenopausal patients, 
adenomyosis may have sparse glands, resulting in an appearance 
that resembles the usual type of low-grade endometrial stromal 
sarcoma (Fig. 4 .83).67 In this situation, adenomyosis is favored 
by the incidental nature and microscopic size of this process 
(i.e., no mass lesion), the presence of typical adenomyosis else­
where in the uterus, the postmenopausal age of the patient, a 
characteristic concentric zonal arrangement of the adenomy­
otic foci with a central pale area of stromal cells surrounded by 
a hypercellular darker rim of stromal and/or smooth muscle 
cells, stromal mitotic inactivity, and lack of widespread vascular 
involvement.67 Conversely, the stromal component of adeno­
myosis may be atrophic and fibrotic, resulting in scattered 
glands within the myometrium with an appearance that may 
be difficult to distinguish from myometrial invasion by a very

FIG U RE 4.81. Adenomyosis. A: Cross section through the w all of 
a formalin-fixed uterus, revealing adenomyosis w ithin the inner half 
of the myometrium. In the involved area, the myometrium is tra- 
beculated and contains scattered cysts. B: Corresponding histologic 
section showing proliferative endometrium overlying cystic foci of 
adenomyosis.

F IG UR E 4.83. Adenomyosis w ith  sparse glands. The inset highlights 
the tendency for the central zone of this form of adenomyosis to be 
more pale than the hypercellular peripheral zone.
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FIG URE 4.84. Adenomyosis w ith  atrophic and fibrotic stroma. This 
process could be confused w ith  a w ell d ifferentiated endometrioid 
adenocarcinoma w ith  myoinvasion.

well-differentiated endometrioid adenocarcinoma (Fig. 4.84). 
When confronted with this problem, features that favor ade­
nomyosis include the atrophic appearance of the glands, the 
absence of a low-magnification infiltrative pattern, recogniz­
able wisps of endometrial stroma around some of the glands, 
typical adenomyosis elsewhere in the uterus, the lack of a host 
reaction to the glands, and the usual absence of an associated 
endometrial adenocarcinoma.

ADENOMYOMA
Adenomyoma is the term used to describe grossly nodular, 
leiomyoma-like foci composed of smooth muscle with inter­
spersed islands of endometrial glands and stroma (Fig. 4.85).68,69 
Most of the intramural examples of this lesion are probably cir­
cumscribed forms of adenomyosis, although the submucosal 
polypoid variant is more likely neoplastic (Figs. 4.86 and 4.87).

FIG U RE 4.86. Submucosal polypoid adenomyoma consisting of 
islands of endometrial glands and stroma embedded w ithin a promi­
nent smooth muscle stroma. Note the resemblance to adenosarcoma 
imparted by the elongated, compressed, and/or clefted glands sur­
rounded by endometrial stroma. The inset highlights the abrupt transi­
tion betw een endometrial stroma and smooth muscle.

Although some investigators cite a distinction between the myo­
metrial muscle of adenomyosis and the leiomyomatous muscle 
of adenomyomas, the hypertrophic, intersecting fascicles of 
myometrial smooth muscle that surround foci of adenomyosis 
are often indistinguishable from those seen in leiomyomas.

Differential Diagnosis
Submucosal polypoid adenomyomas, also referred to as 
adenomyomatous polyps, need to be distinguished from 
typical endometrial polyps, adenofibromas, adenosarcomas, 
and atypical polypoid adenomyomas (APAs). Although typi­
cal endometrial polyps may contain a minor component of 
smooth muscle, their mesenchymal elements are dominated

FIG U RE 4.85. Adenomyoma. This cross section through a form alin- FIG UR E 4.87. Submucosal polypoid adenomyoma. Note that a
fixed uterus reveals a 9 cm fairly w ell circumscribed adenomyoma superficial biopsy of this lesion would likely yield only proliferative or
w ith  prominent trabeculations and scattered cysts. disordered proliferative endometrium.
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by endometrial stroma and fibrous tissue rather than promi­
nent bundles of smooth muscle. Compression of endometrial 
stroma and elongated endometrial glands by myomatous 
tissue w ithin a polypoid adenomyoma may result in the for­
mation of leaf-like, defied glands surrounded by cuffs of 
endometrial stroma, leading to simulation of an adenofibroma 
or adenosarcoma (Fig. 4.86). However, tumors in the adenofi- 
broma/adenosarcoma group do not have a prominent smooth 
muscle stroma and may form papillary fronds, which is an 
architectural feature not seen in adenomyomas. Moreover, the 
low-grade sarcomatous stroma of adenosarcoma often exhib­
its hypercellular periglandular cuffs that blend with less cel­
lular sarcomatous stroma away from the glands, whereas the 
periglandular endometrial stroma of polypoid adenomyomas 
is sharply demarcated from its smooth muscle component. 
The clinically important distinction between the similarly 
named polypoid adenomyoma and APA is discussed later in 
this chapter.

MISCELLANEOUS NONNEOPLASTIC 
PROCESSES
Endometriosis of the Uterine Serosa
The uterine serosa of hysterectomy specimens should be closely 
inspected for evidence of endometriosis, which is typically mani­
fested by the presence of hemorrhagic adhesions or brown “pow­
der burns” on the posterior serosal surface (Figs. 4.88 and 4.89). 
In classic examples of this lesion, the triad of endometriotic 
glands, endometriotic stroma, and hemosiderin-laden macro­
phages is present (Fig. 4.90). The main differential diagnostic 
consideration of endometriosis in this location is endosalpingio­
sis, which is usually an incidental microscopic finding that fea­
tures benign, tubal-type glands lined by ciliated epithelium that 
lack a periglandular rim of endometrial stroma and may be seen 
in association with psammoma bodies (see Chapter 8 for a more 
complete discussion of endometriosis and endosalpingiosis).

FIG U RE 4.89. Endometriosis. A: High-magnification v iew  of a 
formalin-fixed specimen w ith  prominent endometriosis of the uter­
ine serosa. B: The corresponding histologic section shows extensive 
involvement of the uterine serosa in a pattern th at simulates disor­
dered proliferative endometrium w ith  stromal hemorrhage.

Uterine Prolapse
In uterine prolapse, weakened pelvic support results in an 
abnormal protrusion of the uterus into or beyond the vagina. 
In some cases, there is associated cervical elongation, which 
may be striking (Fig. 4.91). Histologically, the exocervix in 
uterine prolapse often shows irritation/friction-related hyper­
keratosis and/or parakeratosis, and may also show pagetoid 
dyskeratosis (see Chapter 3).

Histologic Findings Following Thermal Ablative 
Therapy and Hysteroscopic Resection
Endometrial ablation is sometimes performed in women with 
prolonged, heavy uterine bleeding unrelated to hyperplasia or 
malignancy that is refractory to hormonal treatment and for

FIG URE 4.88. Endometriosis. Numerous hemorrhagic adhesions 
related to endometriosis are present on the posterior uterine serosa 
and ovaries of this lightly fixed specimen.

FIG U RE 4.90. Endometriosis. U terine serosal adhesion w ith  focus 
of endometriosis characterized by a cystically dilated endom etrial- 
type gland that is surrounded by endom etrial stroma and aggregates  
of hemosiderin-laden macrophages.

ak
us

he
r-li

b.r
u



CHAPTER 4 PATHOLOGY OF THE UTERINE CORPUS 203

1 cm

FIGURE 4.91. Hysterectomy specimen from a patient w ith  uterine 
prolapse w ith  striking cervical elongation. The cervix protruded beyond 
the vaginal introitus. Corpus is at left; cervix is a t right.

whom hysterectomy is not preferred or otherwise indicated.70 
A variety of methods are employed to ablate the endometrium, 
including laser thermal ablation, thermal balloon ablation using 
heated saline, and thermal ablation using electrosurgical coagula­
tion or vaporization current that is applied via a rollerball or other 
specialized device.71 Prior to rollerball treatment, a resectoscope 
with a loop electrode is sometimes used that creates shavings of 
endometrium and superficial myometrium. The goal of these dif­
ferent ablative methods is heat-induced destruction/removal of 
the entire endometrial lining, with a successful outcome defined 
as amenorrhea or conversion to light menstrual periods.

In failed endometrial ablations, endomyometrial tissue sam­
ples or hysterectomy specimens may be submitted for histologic 
evaluation. The endometrium may be entirely absent, patches 
of basalis may survive beneath coagulated tissue, relatively nor­
mal endometrium may be present, or a thin layer of glandless 
endometrium lined by surface epithelium may be found.72 In 
the areas of significant thermal damage, there is an acute necrotic 
phase during the first month postablation that features endo­
metrial and inner myometrial bands of necrosis (Fig. 4.92).72 
Within a few weeks, a zone of granulation tissue also forms at the 
interface between necrotic and viable myometrium (Fig. 4.92).72

The acute necrotic phase gradually transitions to a chronic 
reparative phase characterized by varying amounts of fibrosis, hya- 
linization, and granulation tissue associated with irregular clumps 
of golden-brown and/or black pigment (Fig. 4.93).72-74 This pig­
ment typically incites a multinucleated giant cell reaction that may 
contribute to granuloma formation, and may be seen whenever 
and wherever tissue is subjected to fulguration or laser treatment, 
such as following hysteroscopic resections of polyps or submuco­
sal leiomyomas (Fig. 4.94) or diathermy ablation of endometrio­
sis72-76 (see section on postoperative carbon pigment granulomas in 
Chapter 8). This pigment does not represent hemosiderin, as evi­
denced by both its histologic appearance and negative iron stains.75 
Unlike many types of foreign material such as suture and starch 
granules, it does not exhibit birefringence when examined under 
polarized light.75 The black pigment is often attributed to carbon 
particles formed within charred tissue,70'75 but similar-appearing

Endometrial
Necrosis

Superficial
Myonecrosis

Granulation
Tissue

Viable
Myometrium

FIG UR E 4.92. Subacute post-thermal ablation tissue reaction. 
Necrotic endometrial tissue is present in the superficial zone, but 
pockets of viable basalis persist in this case despite the presence of 
an underlying band of necrotic, hyalinized myometrial tissue. A band 
of granulation tissue separates the deep, viable myometrium from the 
inner, necrotic myometrium.

material has also been shown to be related to metal deposits origi­
nating from the laser tip, wire loop, or electrode of the device used 
for ablation.73,77 The golden-brown pigment is also often regarded 
as a variant of carbon particle,75 although some investigators have 
suggested that this pigment may represent hematoidin, which is a 
breakdown product of hemoglobin.75 However, in most examples 
of this ablation-related phenomenon, the brown pigment lacks the 
characteristic golden-yellow, refractile, crystalline appearance of 
hematoidin that typically includes formation of rhomboid plates. 
A comparison of hematoidin versus hemosiderin pigment is pro­
vided in Figure 4.95.

Whatever the nature of ablation-associated pigments, their 
presence indicates previous laser or fulguration surgery, and spe­
cial stains to exclude an infectious granulomatous etiology are not

FIG U RE 4.93. A ,B: Postablation tissue reaction in chronic repara­
tive phase following thermal ablation of the endometrium. Note the 
presence of fibrosis, inflamed granulation tissue, and a multinucleated 
giant cell reaction to pigmented material.
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FIGURE 4.94. Foreign body giant cell reaction to pigmented material, 
2 months following hysteroscopic resection of a submucosal leiomyoma.

indicated. However, necrotizing granulomas with palisading his­
tiocytes that produce patterns reminiscent of rheumatoid nodules 
have been reported as a rare consequence of thermal ablation. s In 
the absence of characteristic deposits of pigment, these granulomas 
should be examined with special stains as part of an evaluation to 
exclude the possibility of an infection with fungi or acid-fast bacilli.

Idiopathic Granulomatous Inflammation 
of the Uterine Stroma
On rare occasions, the myometrium or cervical stroma contains 
nonnecrotizing granulomas that appear to be unrelated to foreign 
material, previous surgical intervention, infection, or systemic 
granulomatous disease.79 These granulomas have a predilection 
for proximity to thin-walled vascular channels, but there is no

FIG URE 4.95. Hematoidin versus hemosiderin. A: Golden yellow, 
refractile, crystalline deposits of hematoidin in a case of xanthogranu­
lomatous endometritis from a patient w ith  a history of hematom etra. 
Hematoidin crystals are iron negative (not shown). B: Brown, coarsely 
granular, intracellular particles of hemosiderin w ithin hepatic tissue in 
a patient w ith hemochromatosis. Hemosiderin granules are iron posi­
tive (not shown). Both images w ere taken at the same magnification.

evidence of an associated vasculitis.79 Although these granulomas 
likely represent an incidental microscopic finding of unknown 
cause, they should be evaluated with special stains for acid-fast 
bacilli and fungi. After these stains have been confirmed as nega­
tive, the pathology report should mention the unlikely possibility 
of systemic granulomatous disease, and note that negative “bug” 
stains do not entirely exclude an infectious etiology.

Histologic Evidence of Iatrogenic Uterine 
Perforation in Endometrial Samples
The presence of adipose tissue within an endometrial sample is 
presumptive evidence of a uterine perforation. In some cases, 
yellow tissue fragments consistent with fat can be grossly identi­
fied within the specimen, which help to exclude the possibility 
of tissue contamination from another case. Distinction of adi­
pose tissue from pseudolipomatosis/bubble artifact is discussed 
in the section on endometrial artifacts. In addition to adipose 
tissue, other pieces of tissue originating from the bowel, bladder, 
or other abdominopelvic sites may be inadvertently sampled 
through a perforated uterus and found admixed with endome­
trial fragments (Fig. 4.96). Upon microscopic confirmation of 
the presence of any of the aforementioned extrauterine tissue, 
the clinician should be notified that the histologic findings are 
best explained by the presence of a uterine perforation. The 
pathology report should document the details of this notifica­
tion along with the type and amount of extrauterine tissue.

Postoperative Spindle Cell Nodule
Within the female genital tract, this unusual lesion is most com­
monly found in the vagina (see Chapter 2). Rarely, postoperative 
spindle cell nodules involve the endometrium/superficial myo­
metrium in the weeks to months following curettage (Fig. 4.97).80

Malakoplakia
Rare cases of endometrial malakoplakia have been reported in 
women with postmenopausal bleeding.81 As seen in more typical 
sites such as the urinary bladder, malakoplakia features sheets of 
histiocytes with abundant eosinophilic cytoplasm and occasional 
Michaelis-Gutmann bodies (Fig. 4.98). Malakoplakia is dis­
cussed in more detail in Chapter 2, since the vagina is the most 
common site of involvement within the female genital tract.

Histiocytic Nodules
See Chapter 3.

Pseudoactinomycotic Radiate Granules
See Chapter 3.

Osseous Metaplasia
So-called osseous metaplasia of the endometrium is quite rare 
(Fig. 4.99). Most cases are due to retention and implantation 
of fetal bones in women of childbearing age who have a his­
tory of an abortion occurring at >3 months gestation, which is
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FIG URE 4.96. Endometrial curettage complicated 
by perforation of the uterus and small bowel. A: The 
curettings contain a full-thickness fragm ent of small 
bowel (circled] lurking amongst fragments of benign 
endometrial tissue, some of which represent pieces of 
endometrial polyp. B: This higher magnification view  
of the piece of small bowel shows myenteric plexus 
(arrow) in the smooth muscle w all, fragmented villi, 
and small bowel crypts w ith  Paneth cells.

after the period of fetal bone formation.82,83 Secondary infertil­
ity is the most common clinical presentation. Less often, true 
osseous metaplasia of endometrial stromal cells may occur as a 
response to inflammation or trauma.

Uterine Lithiasis
Stone formation within the endometrial cavity is extremely 
uncommon. W hen it occurs, the stones are typically small 
(0.2—0.5 cm), white, starlike structures composed of calcium 
car bonate (Fig. 4 .100).84

Mönckeberg's Medial Calcific Sclerosis
This form of arteriosclerosis is commonly seen within the medium­
sized uterine arteries of elderly patients, and is not thought to be 
of any clinical significance (Fig. 4.101).85 The calcified, sclerotic 
vessels may be visible both grossly and radiologically.

FIG URE 4.97. Postoperative spindle cell nodule in a patient 
2 months after endometrial curettage. The lesion resembles inflamed 
granulation tissue and nodular fasciitis, and typically has a m itotically  
active spindle cell component of probable fibroblastic origin.

COMMON ENDOMETRIAL ARTIFACTS
Dissociation and Close Approximation 
of Endometrial Glands
By its very nature, the act of sampling the endometrium results 
in a fragmented specimen. In some instances, endometrial 
glands are stripped from their associated stroma and aggregated 
in a compacted manner that can simulate endometrial hyper­
plasia (Fig. 4.102). In other cases, lesser degrees of trauma result 
in artifactual clustering and compaction of glands surrounded 
by relatively intact stroma, creating an appearance that mimics 
microaggregates of hyperplastic glands (Fig. 4.103). The key 
feature that allows for recognition of these dissociation arti­
facts is the fact that at least some of the traumatized glands are 
lacking or deficient in stromal support, and often appear to be 
free floating. Such tissue is not suitable for an assessment of the

FIGURE 4.98. Malakoplakia. A: Sheets of histiocytes with abundant 
eosinophilic cytoplasm are present, some of which contain Michaelis- 
Gutmann bodies. B: This high-magnification view highlights the presence 
of a Michaelis-Gutmann body with a "bull's-eye" appearance (arrow).
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FIG URE 4.99. A ,B : So-called osseous m etaplasia. Fragments of 
devitalized bone are admixed w ith  pieces of proliferative endome­
trium. The patient w as a 28-year old w om an w ith infertility.

FIGURE 4.101. Mönckeberg's medial calcific sclerosis. A: Cross section 
through the uterine w all, revealing numerous abnormal vessels located 
predominantly within the outer half of the myometrium. B: Cluster of 
myometrial arteries w ith sclerosis and calcification of the media.

presence or absence of endometrial hyperplasia, which must be 
based on intact tissue where the architectural relationship of 
the glands to one another can be evaluated. Fortunately, this 
artifact is rarely so extensive that it compromises the adequacy 
of the specimen.

Endometrial Surface Epithelial Coiling Artifact
Scant strips of benign surface endometrial epithelium may be all 
that are obtained in some endometrial samples. This is particularly 
common in postmenopausal women with endometrial atrophy. 
When such strips form coiled aggregates, the resulting histologic 
sections can mimic endometrial hyperplasia (Fig. 4.104). If the 
coiled epithelial strips originate from contaminating superficial 
endocervical elements, a mucinous lesion may be simulated (see 
section on mucinous metaplastic hyperplasia).

Autolysis-lnduced Artifacts
When a tissue sample or hysterectomy specimen is left for pro­
longed periods without being adequately fixed, the ensuing autol­
ysis results in a retraction artifact in which the glands are separated 
from their associated stroma by a clear space. As depicted and dis­
cussed in the section on artifacts in Chapter 3, this phenomenon 
should not be mistaken for angiolymphatic invasion.

Another potential autolysis-related pitfall is misinterpreting 
an autolyzed hyperplasia or grade 1 endometrioid carcinoma as 
a grade 3 neoplasm. In these cases, an apparent solid architec­
tural pattern is created by collapse and epithelial sloughing of the 
architecturally complex glandular structures that are supported 
by minimal amounts of stroma (Fig. 4.105). In addition to the 
presence of epithelial sloughing, recognition of this artifact is

FIG URE 4.100. Uterine lithiasis. A: Numerous small starlike con­
cretions are present in this endometrial curettage. B: Corresponding 
representative histologic section shows amorphous calcified material 
in a starlike configuration.

FIG URE 4.102. A ,B : Dissociation artifact (tw o d ifferent examples). 
Artifactually crowded aggregates of proliferative endometrial glands 
have been dissociated from their strom a, creating a free-floating  
appearance.
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FIG U RE 4.103. A ,B : Dissociation artifact. In this less traum atized  
exam ple, clusters of collapsed proliferative endometrial glands simu­
late islands of endometrial hyperplasia. An architectural pattern such 
as this would be most unusual for true hyperplasia, which is typically 
either unifocal or diffuse.

facilitated by the partially preserved outlines of the glands, the 
usual low-grade nuclear features of the neoplastic cells (which 
would be unusual for areas with nonsquamous solid differen­
tiation), and the presence of retraction artifact elsewhere in the 
tissue where glands are embedded in ample amounts of stroma. 
This artifact is much more likely to be found in hysterectomy 
specimens than in endometrial samples, since the latter are rou­
tinely placed in fixative, whereas a late-afternoon hysterectomy 
specimen may be inadvertently left overnight on the gross room 
counter in an unfixed state or arrive from a distant location with 
inadequate fixation. When autolysis-related artifacts are encoun­
tered in uteri, it is also helpful to compare the histologic features 
of the hysterectomy specimen with that of any recent endometrial 
samples.

FIG URE 4.104. Coiling artifact. The section of this winding aggre­
gate of endom etrial surface epithelium results in a crowded appear­
ance th at simulates endom etrial hyperplasia.

FIG URE 4.105. A ,B: Grade 1 endometrioid carcinoma with  
autolysis-related artifact. The collapse of the neoplastic glands, coupled 
w ith the sloughing of their epithelial lining, results in a solid-appearing 
lesion that can be misinterpreted as a grade 3 endometrioid carcinoma. 
Note the partial preservation of the gland architecture and the low- 
grade nuclear features.

Pseudolipomatosis/Bubble ("Swiss Cheese") 
Artifact
Gas bubbles generated during application of suction when 
obtaining an endometrial sample can become embedded 
within endometrial stroma or loosely clotted blood. Histo­
logic sections of tissue and blood obtained in this fashion can 
result in what is referred to as pseudolipomatosis or bubble 
(“Swiss cheese”) artifact (Fig. 4.106). Although this phenom­
enon has been recognized for many years,38 it has only recently 
been systematically studied and reported in the literature.86

Pseudolipomatosis may also occur in tissue removed 
during a hysteroscopic procedure.87 In this situation,

FIG U RE 4.106. Pseudolipomatosis. A: Involvement of endometrial 
stroma. B: Involvement of clotted blood. The misinterpretation of this 
artifact as adipose tissue w ill result in the incorrect assumption that 
the endometrial sampling procedure w as complicated by a uterine 
perforation.
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pseudolipomatosis may be produced by exposure to pressur­
ized gas or, as recently demonstrated for colonic pseudolipo­
matosis, as a consequence of exposure to instruments tainted 
with the disinfectant hydrogen peroxide.87,88

Whatever its cause, it is important to distinguish pseudoli­
pomatosis from adipose tissue, since the finding of adipose tissue 
in an endometrial sample is presumptive evidence of a uterine 
perforation if tissue contamination from another specimen can 
be excluded. In contrast to pseudolipomatosis, adipose tissue 
is much more uniform in the size and spherical shape of the 
clear spaces that it produces in histologic sections, its vacuoles 
do not exceed 120 pm in diameter, it typically demonstrates 
S I00 immunoreactivity, its constituent cells contain identifiable 
ellipsoidal adipocyte nuclei rimming the periphery of their lipid 
droplets, and there may be associated mesothelium.86,87

An extraordinarily rare entity in the differential diagnosis 
with pseudolipomatosis is the incidental finding of endome­
trial pneumatosis (so-called pneumopolycystic endometritis), 
which is distinguished by preoperative radiologic findings con­
sistent with gas-filled endometrial cysts that are found histolog­
ically to have occasional histiocytes rimming their periphery.89 
There will also be an absence of cystic spaces within fragments 
of clotted blood in endometrial pneumatosis, except in the 
unlikely circumstance of coexistent pseudolipomatosis.

Telescoping Artifact
This common artifact, which results from cross-sectioning 
of intussuscepted glands recoiling from the trauma of the 
sampling procedure, creates the impression of glands within 
the lumens of other glands (Fig. 4.107). It tends to occur in 
straight glands, which may be of either proliferative or secre­
tory type. This phenomenon is of no clinical significance, and 
should not be confused with endometrial hyperplasia.

Bridging Artifact
Sectioning of coiled glands with papillary infoldings can 
create the appearance of epithelial bridges (Fig. 4.108). If this

FIG U RE 4.108. Bridging artifact. Sectioning of this late proliferative 
gland w ith  papillary infoldings has resulted in an artifactual ep ithe­
lial bridge (arrow). W hen this phenomenon occurs repeatedly w ithin  
a hyperplastic endometrial proliferation, it can be m isinterpreted as a 
cribriform pattern.

phenomenon occurs within an aggregate of hyperplastic glands 
in a repetitive manner, it can mimic a cribriform pattern and 
be misinterpreted as evidence in favor of adenocarcinoma. 
This artifact should be expected whenever prominent papil­
lary infoldings are present that approach the size of the luminal 
diameter of the glands.

Tangential Sectioning
Tangential sectioning of randomly oriented fragments of endo­
metrium can create the appearance of increased architectural 
complexity or result in structures that simulate cysts or polyps. 
It is very common for some endometrial glands to be tan- 
gentially cut, which creates the false impression of increased 
nuclear stratification (Fig. 4.109). Superficial sections parallel

FIG U RE 4.107. Telescoping artifact. The gland-in-gland appearance 
is an artifact of endometrial sampling.

FIGURE 4.109. Tangential sectioning has resulted in the false impres­
sion of marked nuclear stratification in the gland a t right. Compare this 
appearance w ith the properly oriented proliferative gland at left.
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FIG U RE 4.110. This apparently cystic space actually represents a 
dip in the endometrial lining that has been sectioned parallel to and 
just beneath the surface. Although not readily apparent a t this mag­
nification, many of the cells lining the surface epithelium (the pseudo­
cyst) have apical blebs or cilia, w hereas the neighboring glands are of 
the normal proliferative type.

to an indentation in an undulating endometrial surface can 
result in the formation of a pseudocystic space (Fig. 4.110), 
whereas a similarly maloriented section through an elevated 
portion of endometrium generates a piece of endometrium that 
is circumferentially rimmed by surface epithelium that can be 
mistaken for an endometrial polyp (Fig. 4.111). As discussed in 
the section on the differential diagnosis of endometrial hyper­
plasia, glands within the basalis are often normally crowded, 
and tangential sections through this area can accentuate the 
resemblance to a hyperplastic process.

FIG U R E 4.111. This polypoid fragm ent of normal endometrium, 
whose stroma is dominated by biopsy-related hemorrhage, is the 
product of sectioning parallel to the endometrial surface near the tip 
of an elevated portion of endometrium. Although polypoid in appear­
ance and surrounded by epithelium, this tissue fragm ent should not be 
interpreted as an endometrial polyp.

Vascular Pseudoinvasion and Other Artifacts 
Related to Utilization of a Uterine Manipulator 
during Total Laparoscopic Hysterectomy
Total laparoscopic hysterectomy, which is a procedure that is 
distinct from laparoscopic-assisted vaginal hysterectomy, uti­
lizes a uterine manipulator and positive intrauterine pressure. 
Caution should be exercised when diagnosing angiolymphatic 
invasion in low-risk endometrial carcinomas that have been 
removed with this technique, since intravascular tumor in 
most of these cases represents artifactual mechanical transport 
into vascular spaces rather than true vascular involvement.90-92 
This type of vascular pseudoinvasion, which in one study was 
associated with total laparoscopic hysterectomies of polypoid 
tumors,91 should be suspected when (a) vascular involvement 
is restricted to large vessels, (b) apparent widespread vascular 
invasion is present in a grade 1 tumor that is confined to the 
uterus, (c) tumor is found within artifactual clefts in addition 
to vascular spaces, (d) tumor does not adhere to vessel walls and 
is not admixed with fibrin, and (e) intravascular tumor is asso­
ciated with stromal tissue.90,91 In addition to vascular pseudo­
invasion and endomyometrial cleft artifact, the use of a uterine 
manipulator is associated with disruption of the endometrial 
lining, nuclear crush artifact, displacement of tumor into the 
tubal lumens, and, in some series, an increased incidence of 
malignant cells within peritoneal washings.92 The potential 
clinical significance of these findings has yet to be determined.

ENDOMETRIAL EPITHELIAL METAPLASIAS 
AND RELATED ALTERATIONS
Endometrial epithelium can undergo a variety of nonneoplastic 
alterations that are collectively loosely referred to as metaplasias.93 
Since most of these lesions do not fit the strict definition of a 
metaplastic process, many investigators prefer the use of the less 
restrictive term “change.” Some metaplasias and related processes 
have overlapping features, and it is common to see more than 
one type of metaplasia within a given sample. These lesions may 
occur in polyps or be seen in association with ordinary, hyper­
plastic, or malignant endometrial proliferations. In many cases, 
the altered differentiation results in an appearance that does not 
raise any concern for a clinically significant lesion. In other situ­
ations, reactive nuclear atypia can result in a resemblance to a 
premalignant process. Yet another subset of these lesions fea­
tures metaplastic glandular proliferations with varying degrees 
of architectural complexity, some of which can be difficult to 
distinguish from carcinoma. These “metaplastic hyperplasias” are 
discussed separately in the section on endometrial hyperplasia.

Morular/Squamous Metaplasia
The most common form of endometrial squamous metapla­
sia is morular metaplasia, which is named for its berry-like 
appearance (morule = Latin for mulberry). Morular meta­
plasia is characterized by nests of epithelial cells with round,
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FIGURE 4.112. Squamous morule associated w ith  endometrial 
hyperplasia.

oval, or spindle-shaped nuclei and indistinct cell borders 
that are usually in continuity with the lining of endometrial 
glands (Fig. 4.112).93 These glands are often part of a prolif­
erative lesion that ranges from endometrial hyperplasia to 
well-differentiated adenocarcinoma.

Morules represent an immature form of squamous differen­
tiation that lack keratinization, abundant eosinophilic cytoplasm, 
and recognizable intercellular bridges.93 They are composed 
of mitotically inactive cells with bland nuclear features. When 
morules occupy a central gland lumen, a wreath of punched- 
out spaces can be formed along the junction where morular and 
glandular epithelium converge that should not be mistaken for 
the cribriform architecture of an adenocarcinoma (Fig. 4.113). 
Although most morules are discrete structures, they can occa­
sionally exhibit a more meandering and/or confluent architec­
tural pattern (Fig. 4.114). As morules enlarge and impinge upon 
one another, they can create an alarming low-magnification

FIG UR E 4.113. M orular metaplasia. Note the formation of a periph­
eral rim of punched-out spaces w here glandular and morular epithelium  
converge. This common phenomenon should not be confused w ith the 
cribriform pattern that may be seen in endometrial adenocarcinoma.

FIG U R E 4.114. M oru lar metaplasia associated w ith  endometrial 
hyperplasia. A: Typical pattern w ith  three discrete morules. B: Less 
common pattern w ith  morular m etaplastic cells blending w ith  hyper­
plastic glands and occupying the interglandular spaces.

appearance, particularly when there is associated central necrosis 
(Fig. 4.115). Other than the potential for these findings to be 
misinterpreted as evidence of carcinoma, morular enlargement, 
crowding, confluence, and central necrosis are of no pathologic 
significance. When evaluating the malignant potential of an 
endometrial sample with morules, it is the nature of the glan­
dular component that determines whether the process is hyper­
plasia, carcinoma, or the occasional case of morular metaplasia 
within normal or disordered proliferative endometrium.

More mature forms of squamous metaplasia with kerati­
nization, abundant eosinophilic cytoplasm, and intercellular 
bridges also occur within the endometrium (Fig. 4.116), and 
morules may be seen merging with such foci.93 A  rare form 
of squamous metaplasia, termed ichthyosis uteri, is associated 
with pyometra and features extensive replacement of the endo­
metrial lining by mature squamous epithelium.

FIG URE 4.115. Florid morular m etaplasia associated w ith  endo­
metrial hyperplasia. Four of the nearly back-to-back morules exhibit 
central necrosis, one of which is shown a t higher magnification in the 
inset.
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FIGURE 4.116. M ature  form of squamous m etaplasia (right) associ­
ated w ith endometrial hyperplasia.

FIG U RE 4.118. Papillary syncytial change. Note the intermingled 
neutrophils, some hobnailing, and the associated rounded aggregates 
of endometrial stroma w ith features of breakdown.

Granulomas are sometimes confused with squamous 
morules, but the former are distinguished by their association 
with at least occasional multinucleated giant cells and a sur­
rounding lymphocytic infiltrate of variable prominence. More­
over, morules are typically found in the setting of endometrial 
hyperplasia or well-differentiated adenocarcinoma, whereas 
granulomatous inflammation is rarely associated with a hyper­
plastic/malignant endometrial glandular lesion other than ker­
atin-induced granulomas in adenocarcinomas with squamous 
differentiation. Although rarely necessary, cytokeratin immu­
nohistochemistry could be utilized to discriminate between 
these two processes (cytokeratin positive —> morules; cytokera­
tin negative —» granulomas).

Papillary Syncytial Change
PSC was originally described as papillary (syncytial) metapla­
sia, and is now also referred to as surface syncytial change or

eosinophilic syncytial change.93-96 PSC features epithelial cells 
with eosinophilic cytoplasm and indistinct cell borders that 
aggregate on the endometrial surface, often forming small pap­
illary structures without fibrovascular cores (Fig. 4.117). PSC is 
primarily a surface phenomenon, and only rarely extends into 
superficial endometrial glands. It is a commonly encountered 
lesion that is characteristically associated with nonphysiologic 
endometrial breakdown (Fig. 4.118), and is only infrequently 
found in menstrual endometrium.94 PSC may also be seen on 
the surface of infarcted endometrial polyps (Fig. 4.119). Small 
aggregates of neutrophils, sometimes located within microcys­
tic spaces, are often associated with this process. The cells of 
PSC are generally bland and may exhibit a squamoid appear­
ance, although reactive nuclear atypia and hobnail patterns are 
seen occasionally (Fig. 4.120).

PSC has been found to have a very low Ki-67 prolifera­
tive index (mean of 1.3%), which is supportive evidence of the

FIG U R E 4 .117. Florid exam ple of PSC. The inset highlights the bland F IG UR E 4 .119. Partially infarcted endometrial polyp w ith PSC. Inset:
nuclear features and its association w ith condensed, rounded aggre- Portions of this process have a squamoid appearance, and hobnail
gates of crumbling endom etrial stroma. cells are evident.
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FIG URE 4.120. Papillary syncytial change w ith reactive epithelial 
atypia.

postulate that this lesion represents a regressive process related 
to stromal collapse with ensuing coalescence of associated sur­
face epithelium rather than an actively proliferating, regenera­
tive phenomenon.96 PSC with superimposed reactive atypia 
can simulate endometrial intraepithelial carcinoma (EIC), 
and florid examples need to be distinguished from serous car­
cinoma. The strong association of PSC with nonphysiologic 
endometrial breakdown or ischemically damaged endometrial 
tissue facilitates distinction of this lesion from EIC/serous car­
cinoma, as does the less impressive degree of nuclear atypia, the 
absence or scarcity of mitotic activity without atypical division 
figures, and a low Ki-67 proliferative index. In addition, this 
phenomenon can be distinguished from EIC/serous carcinoma 
by its expected lack of diffuse and strong immunoreactivity for 
p53, although the p53 results should be interpreted within the 
context of all of the clinical and pathologic findings.

Scant, superficial samples of endometrial tissue in which a 
diagnosis of PSC is being considered, especially in the setting of 
a postmenopausal woman whose tissue does not show evidence 
of stromal breakdown, should be viewed with suspicion in light 
of the known tendency for some grade 1 to 2 endometrioid 
carcinomas to be associated with such surface changes (Fig.
4.121).97 In this situation, clinical correlation with consider­
ation for repeat curettage is suggested if  careful examination of 
multiple sections fails to disclose an associated carcinoma.

Mucinous Metaplasia
Mucinous metaplasia refers to the replacement o f all or a por­
tion of one or more endometrial glands and/or part of the 
surface epithelium by columnar, mucin-rich, endocervical- 
like epithelium .93 Intestinal metaplasia with recognizable 
goblet cells is an extraordinarily rare variant of mucinous 
metaplasia.98 Although cytologically bland mucinous meta­
plastic changes occurring w ithin a setting of m inimal archi­
tectural abnormalities such as occasional intralum inal 
papillary tufts can comfortably be regarded as benign (Fig.
4 .122), lesions with sim ilar nuclear features that exhibit com­
plex microacinar or papillary formations are associated with 
a significant risk of low-grade adenocarcinoma and should 
be managed as a form of atypical hyperplasia (see section on 
metaplastic hyperplasia).99'100

Ciliated Cell Change (Ciliated Metaplasia)
Since occasional ciliated cells are a component of the surface 
lining of the endometrium and some proliferative phase glands, 
the diagnosis of ciliated cell change is reserved for cases in which 
altered benign glands are dominated by ciliated epithelium (Fig.

FIG URE 4.121. Surface epithelial alteration simulating PSC in a 
patient w ith an underlying grade 1 endometrioid adenocarcinoma. 
A: Fragments of surface of tumor that resemble PSC. B: Surface papil­
lary syncytial-like change (top) in close proximity to the adenocarci­
noma, which w as myoinvasive.

FIG U R E 4.122. Mucinous metaplasia. A: The altered gland shows 
mild architectural changes, w ith  a fe w  simple papillae projecting into 
a cystically dilated lumen. Two w eakly  proliferative glands are pres­
ent beneath the m etaplastic gland. B: This high-magnification view  
demonstrates the bland nuclear features and abundant mucinous cyto­
plasm of the metaplastic epithelium.
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4.123).93 The nuclei of ciliated cells are typically round and 
slightly larger than conventional endometrial epithelial cells. 
The cytoplasm is usually eosinophilic, except for a distinctive 
rim of perinuclear clearing that is often present in a subset of 
these cells. There is commonly an alignment of the terminal bars 
of the ciliated cells that creates the appearance of a cuticle along 
the luminal border.93 All of these features help to distinguish 
true ciliated cells from cells to which intraluminal threadlike 
secretions have been loosely attached. Some abnormalities in 
gland architecture and mild degrees of nuclear atypia are com­
mon findings in ciliated cell change. However, once the altered 
glands exhibit hyperplastic features over a span of >1 mm, they 
should be flagged as a metaplastic hyperplasia (see below).

Eosinophilic Cell Change
Eosinophilic cell change is characterized by the presence of 
endometrial glands that are partially to completely lined by 
nonciliated, nonstratified cells with abundant eosinophilic 
cytoplasm (Fig. 4 .124).93 Nuclei are generally round, uniform, 
centrally placed, and mitotically inactive. Since cytoplasmic 
eosinophilia can be seen across the full spectrum of benign, 
hyperplastic, and malignant endometrial glandular processes, 
attention to the nuclear and architectural features both within 
and away from the areas of altered differentiation is necessary 
for proper classification. Eosinophilic cell change is commonly 
seen in the glands of endometrial hyperplasias and well-differ­
entiated carcinomas that have been treated with progestins101 
(see section on endometrial hyperplasia).

Clear Cell Change
Clear cell change refers to the uncommon finding of benign 
endometrial glands that are lined by cells with abundant clear 
cytoplasm (Fig. 4 .125).93 This phenomenon may be idiopathic

or associated with pregnancy, and generally represents a focal 
finding that involves a small cluster of glands. The cytoplasmic 
clearing is usually due to the presence of glycogen. The bland 
nuclear features, absence of mitotic activity, microscopic size, 
and lack of stromal invasion distinguish this incidental finding 
from clear cell carcinoma. In pregnant patients, the absence of 
striking nuclear atypia allows for the distinction of clear cell 
change from the Arias-Stella reaction.

Postcurettage Regenerative Atypia
Following endometrial curettage, the reepithelialization of 
the denuded endometrial surface can result in formation of a

FIG U R E 4.124. Eosinophilic cell change involving a portion of an 
endometrial gland. Note that the cells that exhibit cytoplasmic eosino­
philia have round, bland, centrally placed nuclei.

FIG URE 4.123. Ciliated cell change in a small focus of glands w ithin  
the basalis endometrium. The inset highlights the bland nuclear fe a ­
tures, occasional perinuclear halos, and tufts of luminal cilia w ith  their 
associated term inal bars.

FIG U R E 4.125. Clear cell change. A: A small cluster of benign 
endometrial glands is lined by cells w ith abundant clear cytoplasm. 
The right half of the altered gland on the right has been tangentially  
sectioned, creating the false impression of nuclear stratification. 
B: The nuclei of the cells lining the altered glands are bland and mitot­
ically inactive. Compare the nuclear and cytoplasmic features w ith the 
w eakly proliferative gland at lower left.
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jumbled, variably stratified epithelial lining whose constituent 
cells may exhibit nuclear enlargement, nuclear hyperchroma- 
sia, prominent nucleoli, and hobnail formations (Fig. 4.126). 
The resulting histology can simulate EIC (see section on serous 
carcinoma). The clinical history of an endometrial curettage in 
the weeks preceding an endometrial sample that contains wor­
risome cells lining the surface epithelium and superficial glands 
can assist in the recognition of postcurettage regenerative atypia. 
In addition, this phenomenon can be distinguished from EIC 
by its inconspicuous mitotic activity, absence of atypical mito­
ses, and expected lack of diffuse and strong immunoreactivity 
for p53, although the p53 results should be interpreted within 
the context of all of the clinical and pathologic findings.

Hobnail Cell Change
Hobnail morphology is a reference to the shape of hobnails 
used in boot repair. A hobnail cell has a slender cytoplasmic 
stalk at its base and a bulbous apex that harbors a protrud­
ing nucleus. Most examples of hobnail cell change affect the 
endometrial surface and are related to postcurettage regenera­
tive atypia (Fig. 4.126), infarction of an endometrial polyp 
(Fig. 4.119), or nonphysiologic surface ischemic damage 
(Fig. 4.127). As illustrated by the example shown occurring in 
a partially infarcted polyp, some of these lesions can be consid­
ered to be within the spectrum of PSC.

The presence of hobnail cells in an architecturally com­
plex glandular lesion outside of the setting of the Arias-Stella 
reaction should be viewed as a potentially ominous sign, as 
exemplified by the oxyphilic clear cell carcinoma illustrated in 
Figure 4.241. The Arias-Stella reaction is distinguished from 
hobnail cell change by its usual association with a stromal 
decidual reaction and/or hypersecretory glands in a patient 
who is either pregnant or on hormonal therapy. The discus­
sions on PSC and postcurettage regenerative atypia address 
the distinction of these lesions from EIC; this discussion is

FIG UR E 4.126. Postcurettage regenerative atypia of the epithelium  
lining the endometrial surface.

FIG U RE 4.127. Hobnail cell change associated w ith  surface necrosis 
of the endometrium.

applicable to hobnail cell change as well. The clinical setting, 
presentation as a surface-based microscopic finding rather than 
an architecturally complex mass lesion, lack of marked nuclear 
atypia, absent to inconspicuous mitotic activity, and absence of 
stromal invasion help to distinguish hobnail cell change from 
clear cell carcinoma.

ENDOMETRIAL HYPERPLASIA
Terminology
The most w idely used and accepted classification system 
for endometrial hyperplasia is the one recommended by 
the World Health Organization (W HO) and International 
Society o f Gynecologic Pathologists (ISGP) that dates back 
to 1994 .102 This system is based upon the pioneering work 
of Kurman and colleagues and divides hyperplasias into 
atypical and nonatypical forms according to the presence or 
absence of cytologic (nuclear) atypia o f the epithelial cells 
lin ing the glands.103 These hyperplasias are further sub­
classified as simple or complex according to the degree of 
glandular architectural complexity. Although four different 
diagnoses are possible (simple hyperplasia w ithout atypia, 
complex hyperplasia without atypia, simple hyperplasia with 
atypia, and complex hyperplasia w ith atypia), it is the deter­
m ination of whether or not the proliferation is considered 
cytologically atypical that drives clin ical management deci­
sions. Atypical hyperplasia is considered a cancer precursor 
and is usually treated with hysterectomy, whereas hyperpla­
sia without atypia is considered self-lim ited and is managed 
conservatively.

As discussed below, the WHO/ISGP classification sys­
tem has significant lim itations, which have spawned alterna­
tive approaches. The most viable competing classification 
system employs the “endometrial intraepithelial neoplasia”
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(EIN) nomenclature. Whereas the WHO/ISGP system 
emphasizes the importance o f nuclear atypia, the EIN sys­
tem places its emphasis upon abnormalities in glandular 
architecture. The objective of the EIN system is to sepa­
rate those endometrial hyperplasias that are solely related to 
the proliferative effects o f unopposed estrogen from those 
that have undergone additional alterations and progressed 
to a monoclonal, prem alignant state (EIN). W hile approxi­
mately 50% to 65% of examples of EIN correspond to cases 
of atypical hyperplasia, 45%  to 60% of cases considered by 
either the EIN investigators or other experienced gyneco­
logic pathologists to represent complex hyperplasia w ithout 
atypia and 5% to 10% of simple hyperplasias w ithout atypia 
combine to form the remainder o f EIN diagnoses.104'105 
Although the EIN classification system has its loyal advo­
cates, it also has its own set of lim itations (see below). M y 
approach to this difficult, subjective, and controversial area 
is to retain the hyperplasia/atypical hyperplasia terminology, 
but to incorporate m any of the concepts o f EIN and some 
other recommendations by prominent gynecologic patholo­
gists into a hybrid classification system, as discussed later in 
this section.

Defining Features and Limitations of WHO/ISGP 
Endometrial Hyperplasia
In order to use the WHO/ISGP classification system, one 
needs to understand (a) what is meant by the terms “simple” 
and “complex” as they are applied in the description of glandu­
lar architecture and (b) what constitutes cytologic atypia.

Simple architecture implies prominent glandular tubule 
formation with variable degrees of cystic dilatation, with out­
pouches and infoldings being absent, inconspicuous, or focal. 
In contrast, complex architecture features abnormal glandular 
configurations in which branching channels, irregular bud­
ding, papillary infoldings, and foci with back-to-back glands 
are commonplace. Simple and complex architectural patterns 
often coexist, and while easily separable at their extremes, there 
is considerable overlap between the upper end of simple archi­
tecture and the lower end of complex architecture. The sub­
jective distinction between simple and complex architectural 
patterns has not been aided by their various and loose defi­
nitions. In their seminal article from 1985, Kurman and col­
leagues vaguely describe the architecture of simple hyperplasia 
as an increase in the number of glands resulting in crowding 
that ranges from mild to short of back-to-back, and glandu­
lar shapes that may be altered due to cystic dilatation or mild 
irregularities in outline.103 In contrast, they describe complex 
hyperplasia as exhibiting back-to-back crowding of markedly 
complex glands with highly irregular outlines.103 Presumably 
motivated by a desire for increased reproducibility in this sepa­
ration, Dr. Kurman’s definitions of simple and complex archi­
tecture have evolved over the years, such that he has recently 
advocated using solely the amount of stroma separating the 
glands to distinguish simple and complex forms of hyperplasia;

in simple hyperplasia, the glands are separated by “abundant” 
or “considerable” stroma, whereas complex hyperplasia features 
glands that are more densely crowded and often back-to-back 
with only small amounts of intervening stroma.30 Although 
there is no doubt that this approach reduces interobserver 
variability, it sacrifices the potential discriminating power of 
glandular complexity. Just as a villous adenoma with areas of 
cribriforming is at a much higher risk for the development of 
colonic adenocarcinoma than the architecturally simple tubu­
lar adenoma, endometrial lesions with increasing architectural 
complexity are associated with an increasing risk of myoin- 
vasion106,107 (see section on endometrioid adenocarcinoma).
I agree with those who continue to distinguish simple from 
complex architectural patterns based upon the degree of con­
tour abnormalities of the constituent glands as described at the 
beginning of this paragraph, despite the more subjective nature 
of this approach.

Although assignment of a given hyperplastic process to 
a simple versus complex category can be problematic, this 
descriptive feature is not what drives clinical management in 
this classification system. Instead, it is the assessment of cyto­
logic (nuclear) atypia within a hyperplastic glandular prolifera­
tion that determines whether a diagnosis of atypical hyperplasia 
is rendered. Cytologic atypia is recognized by variable combi­
nations of nuclear enlargement, loss of polarity, stratification, 
rounding, contour irregularities, prominent nucleoli, and 
chromatin abnormalities that are most often manifested as 
chromatin clearing.103,108 In contrast, the nuclei in nonatypical 
hyperplasia are oval to elongate, oriented perpendicular to the 
basement membrane, pseudostratified, and have a more dense 
and uniform chromatin distribution with absent to incon­
spicuous nucleoli. Some investigators have attempted to grade 
the degree of cytologic atypia as mild, moderate, or severe, 
but these subdivisions are not reproducible, lose relevance in a 
biologic system in which some well-differentiated carcinomas 
exhibit less cytologic atypia than some examples of atypical 
hyperplasia, and have not been shown to further stratify risk of

in*progression to carcinoma.
There is a strong correlation between increasing architec­

tural complexity and the likelihood that the proliferation will 
be designated an atypical hyperplasia, which results in simple 
hyperplasia without atypia and complex hyperplasia with 
atypia being significantly more common that simple hyper­
plasia with atypia and complex hyperplasia without atypia. 
Whether consciously or subconsciously, officially or unoffi­
cially, you know, I know, and the American people know that 
most pathologists use a “sliding scale” when making the sub­
jective assessment of cytologic atypia, requiring only focal and 
mild atypia (of the smoke and mirrors, wave of a hand, kind 
that can’t be photographed variety) for lesions with significant 
architectural complexity and more obvious and diffuse atypia 
for lesions with simple architecture. I think that this sliding 
scale is perfectly appropriate and should be brought out of the 
closet and recognized as an essential tool in the evaluation of 
endometrial hyperplasia, rather than following guidelines
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that expect pathologists to assess cytologic atypia totally 
independent of glandular architecture (see section on hybrid 
classification of endometrial hyperplasia).

Determination of the presence or absence of cytologic 
atypia is subjective and poorly reproducible, which has a direct 
and adverse impact on the ability to reliably separate abnormal 
endometrial proliferations into the clinically relevant catego­
ries of atypical versus nonatypical hyperplasia.109-114 Cytologic 
atypia is likely more reproducible and meaningful if  it is not 
subtle and identified in most of the cells that line the hyper­
plastic glands.30 Unfortunately, the WHO/ISGP system stati­
cally defines cytologic atypia without reference to an internal 
standard. I concur with those investigators who emphasize the 
importance of nuclear atypia re la tive to the nuclear features 
of nonhyperplastic endometrial glands elsewhere in the speci­
men.115,116 It is not uncommon for normal proliferative glands 
to be lined by cells with “activated” nuclei that possess promi­
nent nucleoli or other worrisome features (Fig. 4.128). Artifacts 
related to fixation and processing can also result in perceived 
nuclear abnormalities such as chromatin clearing. Whenever 
possible, a conscious comparison of the nuclear features of the 
potentially atypical glandular proliferation should be made 
to what passes for normal in a given sample, which will help 
to avoid the overdiagnosis of cytologic atypia. This exercise is 
particularly important when considering a diagnosis of simple 
atypical hyperplasia, which is a rare entity that upon review 
often represents an overcall of one of the mimics of hyperplasia, 
such as fragments of basalis or endometrial polyp with activated 
nuclei or nuclear changes related to fixation artifact. Since the 
diagnosis of simple atypical hyperplasia is fraught with diffi­
culty and may result in hysterectomy, this diagnosis should be 
made with extreme caution and preferably only after consulta­
tion with an experienced gynecologic pathologist.

In addition to the problems of reproducibly distinguish­
ing simple from complex hyperplastic proliferations and 
the static and subjectively applied definition of cytologic

FIGURE 4.128. A,B: Proliferative endometrial glands w ith "activated" 
nuclei. Both of these examples w ere taken from architecturally unre­
markable proliferative endometria, and the nuclear features depicted 
w ere present throughout all of the glands.

atypia, further limitations of the WHO/ISGP system include 
(a) many innocuous proliferations with a glands-to-stroma 
ratio of <2:1 that are related to anovulatory cycles that are more 
appropriately classified as disordered proliferative endometrium 
are diagnosed in this system as simple hyperplasia without 
atypia, (b) the extent of glandular crowding as expressed in terms 
of a minimal glands-to-stroma ratio required for a diagnosis of 
hyperplasia is not specified, and (c) there is no specified mini­
mum lesional size, which increases the probability that an inci­
dental metaplastic proliferation or a small focus of artifactually 
crowded glands will be misinterpreted as a hyperplastic process.

Defining Features and Limitations of EIN
Although rooted in computer-based morphometric measure­
ments and molecular studies with microdissected tissues that 
have demonstrated monoclonality of lesions classified as EIN, 
its proponents have developed criteria to diagnose EIN lesions 
that can be applied to routinely stained and examined histologic 
sections.115 The diagnostic features of EIN, all of which must 
be present, include (a) crowded glands with a glands-to-stroma 
ratio of >1:1 (areas of cystic atrophy and the dilated glands of 
disordered proliferation/simple hyperplasia are avoided in this 
assessment), (b) altered cytology (“cytologic demarcation”) of the 
crowded glandular foci relative to the background endometrial 
epithelium, which may include either nuclear or cytoplasmic 
(metaplastic) changes (if no normal tissue is available for com­
parison, cytologic atypia of the type required in conventional 
atypical hyperplasia is necessary), and (c) the lesion size must be 
>1 mm within a single tissue fragment.115 Mimics of EIN, such 
as artifactually crowded glands, disordered proliferative endo­
metrium, secretory endometrium, basalis, endometrial polyps, 
PSC, and the more architecturally complex adenocarcinomas 
need to be excluded.115 Note that the subjective assessment of 
EIN without the application of special equipment emphasizes 
glandular crowding without regard for the degree of glandular 
complexity, and is subject to the same criticism applied to those 
who rely solely on the extent of glandular crowding to separate 
simple from complex hyperplasia (see above).

A 2005 study by EIN proponents that used morphom­
etry to diagnose EIN compared the risk of progression to 
adenocarcinoma of EIN to internally diagnosed WHO/ISGP 
equivalents, and found a relative risk for EIN of 45 (EIN vs. 
non-EIN hyperplasias) versus a relative risk of only 7 for atypi­
cal hyperplasia as compared to hyperplasias without atypia.117 
However, a subsequent, more rigorous jo int study by patholo­
gists with expertise in using the WHO/ISGP system and EIN 
proponents who rendered EIN diagnoses solely on the basis of 
histology found relative risks for EIN and atypical hyperplasia 
of 7.8 and 9.2, respectively.105 This same study demonstrated 
that although EIN has a higher sensitivity than atypical hyper­
plasia in its ability to predict progression to adenocarcinoma, 
this comes at the price of lower specificity.105 The results of this 
study suggest that the EIN system is a comparable alternative to 
the WHO/ISGP system, but that claims of EIN’s superiority in 
predicting disease progression are unwarranted. Furthermore, 
the utility and reproducibility of the EIN classification system
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has not yet been tested with large numbers of cases with mul­
tiple pathologists of different backgrounds who have not been 
associated with or directly trained by its original proponents.

Another problem with EIN lies with the terminology itself, 
which leaves significant room for potential confusion with other 
lesions of endometrial glandular epithelium. Over the course 
of decades, pathologists and clinicians have been indoctrinated 
with the terms hyperplasia and atypical hyperplasia, and clini­
cians are comfortable making treatment decisions based upon 
this classification system. EIN, on the other hand, is relatively 
new terminology that is easily confused with the terms EIC 
and endometrial glandular dysplasia (EmGD), which refer to 
potential precursor lesions of serous carcinoma. I suspect that 
pathologists have difficulty keeping these terms straight, let 
alone clinicians. Like those who may have found a better way to 
rearrange the letters of the alphabet on a keyboard, EIN has a 
minority group of ardent supporters, but this terminology faces 
an uphill battle against tradition and inertia. The effort required 
to convert pathologists and clinicians to this terminology, with 
its attendant risks for confusion and inappropriate clinical man­
agement, should not be underestimated. Unless it can be shown 
to be vastly superior rather than merely comparable to the 
WHO/ISGP classification in the hands of community patholo­
gists, the EIN system is unlikely to make significant inroads into 
the lexicon of pathologists and gynecologists beyond the circle 
of influence of its initial descriptors and their disciples.

Hybrid Classification of Endometrial 
Hyperplasia
I use a hybrid classification system that incorporates elements 
of the WHO/ISGP system, the EIN system, and recommenda­
tions from the Stanford group. Although this system has not 
been validated, it represents a logical amalgamation of what 
I interpret as the most desirable features of each system. High­
lights of this hybrid classification system are outlined below:

• As advocated by the Stanford group, a glands-to-stoma ratio 
of >2:1 is required for a diagnosis of hyperplasia. W hen esti­
mating this ratio, the space occupied by the gland lumens 
and villoglandular structures is included in the glandular 
compartment.

• Endometrial hyperplasias do not include those processes 
whose glands are crowded but lined by atrophic or weakly 
proliferative epithelium, such as cystic atrophy.39

• To help avoid overdiagnosis of a few clustered glands as a 
hyperplastic process and to ensure that a sufficient number of 
altered glands are present for evaluation, the same size lim i­
tation that is used to diagnose EIN has been incorporated 
into this hybrid classification system; namely, that the hyper­
plastic focus must measure at least 1 mm in a single tissue 
fragment.115 If a lesion is of lesser size, it can be descriptively 
diagnosed as a minute focus of nondiagnostic glandular 
crowding, with a recommendation for follow-up or rebiopsy.

• Cytologic (nuclear) atypia is evaluated on a ‘ sliding scale 
based on the degree of glandular architectural complexity. 
Architecturally complex lesions in which back-to-back

glands with minimal or inapparent cytologic atypia are sepa­
rated by threadlike wisps of stroma are designated “complex 
atypical hyperplasia (based on architecture).” The traditional 
nuclear features that define cytologic atypia are not required 
for this form of CAH. However, readily apparent cytologic 
atypia usually accompanies complex glandular proliferations, 
accounting for the conventional category of CAH. For mod­
erately complex endometrial glandular proliferations with 
more appreciable amounts of intervening stroma, a mod­
erate degree of cytologic atypia is necessary for a diagnosis 
of CAH. For lesions with simple architecture, obvious and 
diffuse atypia is necessary before the process is categorized 
as atypical. To summarize, the degree of cytologic atypia 
required for an “atypical” designation is inversely propor­
tional to the degree of glandular architectural complexity.

• In lesions that would otherwise qualify as hyperplasia on 
the basis of an increased glands-to-stroma ratio, there is an 
upper lim it for cytologic atypia, beyond which a diagnosis 
of malignancy is more appropriate.106,107 Although most of 
these unusual cases with marked cytologic atypia represent 
endometrioid adenocarcinoma, other considerations include 
EIC with involvement of superficial glands and the glandular 
pattern of serous carcinoma. The degree of atypia that trig­
gers a malignant diagnosis is depicted in discussions of these 
entities. In exceptionally rare circumstances, metastatic car­
cinoma may also produce this histologic appearance.

• Disordered proliferative endometrium is the term used for 
the lower end of the spectrum of what is termed simple 
hyperplasia without atypia in the WHO/ISGP system.11 
Disordered proliferative endometrium can have a glands-to- 
stroma ratio of up to 2:1, and is usually a diffuse rather than 
focal pattern.

• D iagnostic ca tego ries o f  hyperp lasia  (Figs. 4.129—4 .136J:
• Simple Hyperplasia without Atypia (exclude disordered 

proliferation)
• Simple Atypical Hyperplasia (very rare; exclude mimics)

FIG U RE 4.129. Simple hyperplasia w ithout atypia. The glands are 
predominantly tubular, exhibit some cystic dilatation, and are lined by 
pseudostratified cells w ithout nuclear atypia. There is ample stroma 
separating the glands, but the glands-to-stoma ratio exceeds 2 to 1.
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FIG URE 4.130. A ,B: Simple hyperplasia w ithout atypia. This 
example consists of closely packed tubular glands of varying cali­
ber that lack cytologic atypia and demonstrate a simple rather than 
complex architectural pattern. Although many of the glands exhibit 
a back-to-back configuration, they are predominantly tubular-shaped 
and are enveloped by threadlike strands of stroma. Some pathologists 
would classify this lesion as complex hyperplasia w ithout atypia on 
the basis of high gland density w ith scant intervening stroma.

FIG U RE 4.132. A ,B: Complex hyperplasia w ithout atypia. The macro­
glandular units of this hyperplastic proliferation are separated by vari­
able amounts of stroma and contain internal papillary structures that 
lack second or third degree branching. Cytologic atypia is absent. A few  
squamous morules accompany this hyperplastic process (asterisks).

• Metaplastic hyperplasias are held to the same size 
requirements and are evaluated primarily by their degree of 
glandular crowding and architectural complexity (see below).

• Complex Hyperplasia without Atypia (uncommon; 
exclude CAH)

• Complex Atypical Hyperplasia (based on architecture)
• Complex Atypical Hyperplasia (traditional WHO/ISGP 

version)
• Clinicians can continue to regard the various forms of hyper­

plasia dichotomously as either with or without atypia, but 
should be skeptical of a diagnosis of simple atypical hyper­
plasia and realize that sufficient outcome data for this rare 
lesion does not yet exist.

The Battleground: Classification of Complex 
Hyperplasia without Atypia
Approximately 80% of cases with a WHO/ISGP diagnosis of 
atypical hyperplasia translate into an actionable diagnosis in the 
EIN classification system of either EIN or well-differentiated 
adenocarcinoma, which is a reasonably good correlation.104105 
However, complex hyperplasia without atypia is another story, 
with differences in categorization of this subjective lesion

FIG URE 4.131. Simple atypical hyperplasia. A: The crowded glands 
have a predominantly tubular configuration. B: A t high magnification, 
cytologic atypia is evident, as manifested by nuclear enlargement, 
nuclear rounding, chromatin clearing, and prominent nucleoli.

F IG U RE 4.133. Complex hyperplasia w ithout atypia. This complex 
glandular proliferation lacks cytologic atypia and the glands are sur­
rounded by a moderate am ount of stroma. A  focus of morular m etapla­
sia is present a t lower left.
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FIG U RE 4.134. A ,B : Complex hyperplasia w ithout atypia. For this 
modest degree of glandular crowding, there is insufficient nuclear 
atypia to w arran t a diagnosis of CAH.

FIG URE 4.136. Complex atypical hyperplasia. In this lesion, cytologic 
atypia is manifested by nuclear rounding, nuclear enlargement, distinct 
nucleoli, chromatin clearing, and epithelial stratification. This high 
magnification v iew  is from the same case as in Figs. 4.138 and 4.139.

accounting for most of the translational discrepancies between 
the two classification systems. It is not surprising that a system 
that emphasizes nuclear atypia (WHO/ISGP) would place these 
lesions in a low-risk category, whereas a system that emphasizes 
aberrant architecture (EIN) would categorize most of these 
lesions as being of higher risk and worthy of an EIN diagno­
sis. In the study by Lacey et al.,105 a whopping 61% of lesions 
interpreted by a panel of experienced gynecologic pathologists as 
complex hyperplasia without atypia were interpreted by the EIN 
proponents as EIN, and an additional 15% of these lesions were 
interpreted by the EIN proponents as full-fledged adenocarci­
noma. Although the rate of progression to carcinoma reported in 
the 1985 study by Kurman et al.103 for complex hyperplasia with­
out atypia was only 3% (1 of 29 patients), three other studies 
from that era summarized by Silverberg yield an aggregate pro­
gression rate of 18.3% (30 of 164 patients),116 and more recent 
studies have indicated an intermediate progression rate of 10% 
(8 of 80 patients).104,117 Taken together, these studies indicate a

progression rate for complex hyperplasia without atypia of 14.3% 
(39 of 273 patients), which exceeds the estimated progression 
rate of simple atypical hyperplasia. These data provide strong 
support for upgrading the substantial proportion of cases that 
would traditionally be considered complex hyperplasia without 
atypia to “complex atypical hyperplasia (based on architecture)” 
when there are back-to-back, architecturally complex glands that 
are separated from one another by only threadlike strands of 
stroma, despite their bland nuclear features (Fig. 4.135).

Topography of Endometrial Hyperplasia
Endometrial hyperplasia may present as a focal abnormality 
(Fig. 4.137) or as a diffuse process that produces a thickened 
endometrium and abundant tissue in curettings (Figs. 4.138 
and 4.139). Most advocates of the WHO/ISGP system state 
that hyperplasia is generally diffuse, but may be focal, whereas

FIG U RE 4.135. A ,B: Complex atypical hyperplasia 
(based on architecture). These lesions lack conven­
tional features of cytologic atypia and are composed 
of architecturally complex, back-to-back glands with  
threadlike strands of intervening stroma. Although the 
glands are complex, the mazelike, labyrinthine pattern 
of adenocarcinoma is absent. Classification of prolif­
erations of this type is subjective and controversial. 
In the W HO /ISG P system, most would be classified 
as complex hyperplasia w ithout atypia, whereas EIN 
proponents would consider many of these to be EIN.
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FIG URE 4.137. Focal endometrial hyperplasia w ith  atypia. A: An 
island of hyperplasia is present w ithin a background of proliferative 
endometrium. B: The hyperplastic focus exhibits some cytologic atypia 
and consists of an admixture of simple and complex architectural pat­
terns w ith focal morular metaplasia.

EIN proponents have found that most EIN lesions are focal, but 
may be diffuse. These descriptive differences probably relate to 
the fact that the commonly seen lesions on the lower end of the 
hyperplasia spectrum, which do not qualify as EIN, are typically 
diffuse processes, whereas CAH and its EIN analog are more 
likely to be localized. In addition, the terms focal and diffuse lack 
precision and are subjectively applied to endometrial lesions.

Foam Cells in Endometrial Hyperplasia
Aggregates of stromal foam cells are most often seen in the 
setting of endometrial hyperplasia or well-differentiated

FIG U R E 4.139. Complex atypical hyperplasia (histologic correlate  
to preceding figure). A: This low-magnification v iew  demonstrates a 
markedly thickened endometrium composed of crowded glands w ith  
a variety of sizes and shapes. The myometrium is a t the bottom of the 
image. B: Numerous papillary infoldings in these crowded glands cre­
ates a pattern of architectural complexity. There is a lim ited amount of 
stroma, but it is readily apparent.

adenocarcinoma.118 These foam cells have small, pyknotic 
nuclei and abundant cytoplasm that is filled with microvesicles 
of lipid, which imparts a foamy appearance (Fig. 4.140A). 
Although originally thought to represent a modified stromal 
cell, the consistent immunoreactivity of foam cells with the 
macrophage marker KP-1 (CD68) is strong evidence that these 
cells are derived from macrophages/histiocytes (Fig. 4 .140B ).’ 18 

It is easy to underestimate the biologic potential of an 
endometrial glandular lesion whose stroma has been expanded 
by aggregates of foam cells, since the glands-to-stroma ratio

FIG URE 4.138. Complex atypical hyperplasia. In this longitudinal 
section through the w all of a formalin-fixed uterus, the endometrium  
is diffusely thickened by an o ff-w hite to pale yellow  hyperplastic pro­
cess that measures up to 1 cm in thickness. Hyperplastic glands w ith  
cystic dilatation impart a spongy appearance to portions of the lesion. 
The cervix is at left.

F IG U RE 4.140. Endometrial hyperplasia w ith  stromal foam  cells. 
A: Note the abundant, microvesicular cytoplasm of the clusters of 
lipid-laden foam cells in this exam ple, which elsew here showed fe a ­
tures of CAH. B: The foam cells exhibit intense, granular, cytoplasmic 
immunoreactivity for the macrophage marker KP-1 (CD68).
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FIG URE 4.141. Endometrial hyperplasia w ith stromal foam  cells. 
The glands-to-stroma ratio cannot be properly evaluated in areas 
where the stroma has been expanded by aggregates of foam  cells, 
such as in the left side of the image. An area devoid of foam cells 
exhibits features of CAH (upper right and inset).

cannot be properly evaluated in these areas (Fig. 4.141). 
Whenever possible, the diagnosis should be based upon areas 
where stromal foam cells are absent or inconspicuous; if  the 
architecture of the entire sample is altered by clusters of foam 
cells, the report should include a cautionary note about the 
possibility of underdiagnosis with a recommendation for close 
follow-up with consideration for resampling.

Behavior of Endometrial Hyperplasia
The risk of progression of simple hyperplasia without atypia to 
carcinoma is negligible and within the range seen in the general 
population as a whole.103 The risk of progression of complex 
hyperplasia without atypia is controversial and has been dis­
cussed above. The behavior of simple atypical hyperplasia is 
often inappropriately lumped together with the much more 
well-characterized behavior of CAH in the blanket statement 
that 23% (often rounded to 25%) of atypical hyperplasias 
progress to adenocarcinoma.103 In reality, the natural history of 
simple atypical hyperplasia is basically unknown. In the study 
by Kurman et al. that forms the basis of the WHO/ISGP classi­
fication, the stated risk of simple hyperplasia with atypia devel­
oping into adenocarcinoma is 8%. However, this percentage is 
based upon the experience of a  sin g le  p a t ien t  out of 13 similarly 
diagnosed patients who progressed to well-differentiated ade­
nocarcinoma over a 5-year period.103 The often cited 23% risk 
of progression for atypical hyperplasia of either simple or com­
plex types is calculated by adding together the risk of patients 
with CAH of 29% (10 of 35 patients) to the 1 of 13 patients 
with simple atypical hyperplasia to obtain progression in a total 
of 11 of 48 patients = 23% .103 There are clearly insufficient 
outcome data on simple atypical hyperplasia to make a state­
ment about its risk of progression to adenocarcinoma, and its 
comingling with CAH for this purpose has been done purely as

a matter of convenience. In a recent large study, the risk of pro­
gression of atypical hyperplasia (almost all of which were pre­
sumably of the complex type) to endometrial carcinoma was 
confirmed to be approximately 30% over a 20-year period.119

The incidence of adenocarcinoma in uteri removed 
shortly after a diagnosis of CAH has been found to be approxi­
mately 40% .120,121 This disappointingly high percentage, which 
includes both nonmyoinvasive and myoinvasive adenocarcino­
mas, represents concurrent disease, yet is on par with the rate of 
presumed progression of CAH in many of the studies designed 
to determine the rate of disease progression after many years of 
follow-up.103,116,119 The similarity of these rates raises the possi­
bility that some adenocarcinomas thought to represent disease 
progression may actually be persistent lesions that have gone 
undetected for long periods of time.116 In the largest of the 
recent reports that have evaluated the incidence of concurrent 
carcinomas, the percentage of myoinvasive tumors was 31% 
of the total number of adenocarcinomas and 13% of the total 
number of cases of community-diagnosed atypical hyperpla­
sia.121 Some of the high incidence of unexpected adenocarci­
noma can be explained by sampling error in which either a 
localized lesion is not sampled by the initial procedure or the 
sampling is limited to the superficial aspects of a tumor that 
appears less aggressive on its surface than it does near the endo- 
myometrial junction.

In stark contrast to these data, Longacre and colleagues 
claim an incidence of myoinvasion in hysterectomies per­
formed <8 weeks after their diagnosis of CAH of <1 in 2,000 
(<0.05% ).106,107 Although the subjective application of vari­
able sets of diagnostic criteria between different groups of 
investigators may play some role in generating this wide dis­
crepancy, features of the Longacre study that also contribute 
to their apparent near-zero rate of misclassification are (a) their 
circumvention of the issue of sampling error by assessing mor­
phologic features that may predict myoinvasion solely in the 
hysterectomy specimens of those cases in which the matched 
endometrial sample was not representative of the lesion within 
the uterus, (b) their exclusion of hysterectomies with nonmyo­
invasive adenocarcinomas from being considered misclassifi- 
cations, (c) their exclusion of hysterectomies with equivocal 
myometrial invasion from the study group, (d) their restriction 
of myoinvasive cases to those associated with a granulation 
tissue response, excluding those with a diffusely infiltrative, 
“adenoma malignum” pattern of invasion whose deceptively 
bland features may be more likely to be associated with endo­
metrial samples that are difficult to distinguish from CAH,
(e) their use of computer-assisted analysis of approximately 
150 cases of CAH to calculate rather than directly measure 
their reported incidence of <1 in 2,000 cases of CAH having 
myometrial invasion in the resected uteri, which takes into 
account the low incidence of myoinvasion in their experience 
with lesions that fall within the spectrum of CAH/well-differ- 
entiated adenocarcinoma, and (f) their use of a “borderline” 
group with a calculated incidence of myoinvasion of 5.5%, 
which no doubt includes cases that other investigators would 
interpret as CAH .106
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Gynecologists are expected to be familiar with the studies 
that have shown a significant risk of concurrent/subsequent ade­
nocarcinoma following a biopsy or curettage diagnosis of CAH. 
However, in some practice settings, endometrial samples may be 
submitted by general practitioners or family medicine physicians, 
in which case it is prudent to include a comment in the pathol­
ogy report that conveys the clinical significance of this diagnosis.

Differential Diagnosis of Endometrial Hyperplasia
The differential diagnosis of endometrial hyperplasia includes 
(a) dissociation, coiling, and telescoping artifacts, (b) endome­
trial polyps, (c) disordered proliferative endometrium, (d) late 
secretory or hypersecretory endometrium, (e) basalis endome­
trium, (f) cystic atrophy, (g) epithelial metaplasias and related 
alterations, (h) forms of hyperplasia other than the subtype 
diagnosed, (i) atypical polypoid adenomyoma, and (j) well- 
differentiated adenocarcinoma. The distinguishing features of 
these processes are discussed elsewhere in this chapter, but a few 
points deserve reiteration. Whenever contemplating a diagno­
sis of localized hyperplasia on the low end of the spectrum or 
a localized disordered proliferative pattern, closely evaluate the 
stroma and blood vessels for features of an endometrial polyp, 
and remember that the glands within endometrial polyps are 
given considerable leeway in terms of crowding, budding, and 
cystic dilatation before a diagnosis of endometrial hyperpla­
sia within an endometrial polyp is rendered. Another poten­
tial mimic of a localized endometrial hyperplasia relates to the 
common finding of increased glandular density within the 
basalis (Fig. 4.142). Although generally not given more than 
a passing glance in hysterectomy specimens, this phenomenon 
can be misinterpreted as hyperplasia (with atypia in cases of 
“activated” nuclei) when encountered in fragments of tangen- 
tially cut endometrial samples. Attention to the dense stroma

FIG URE 4.142. A ,B: Proliferative endometrium. In these tw o  vari­
ants of normal, the tubular glands of the basalis, which are associated 
w ith  dense stroma, are significantly more crowded than those of the 
functionalis. Note how tangential sections through fragm ents of basa­
lis could simulate endometrial hyperplasia.

FIG U RE 4.143. A ,B : Complex hyperplasia w ith  progestin effect. 
Note the bland nuclear features, lack of nuclear stratification, patches 
of eosinophilic cell change w ith  homogenized nuclear chromatin, and 
focus w ith  cytoplasmic vacuolization (in cells lining the gland w ith  an 
asterisk). The pretreatm ent biopsy contained an admixture of CAH and 
w ell-d ifferen tiated  endometrioid carcinoma.

of the basalis, the tendency of glands in this location to be 
small and tubular, and lim iting definitive diagnoses of abnor­
malities within this spectrum to samples that include properly 
oriented fragments with recognizable surface epithelium facili­
tate correct interpretation of this variant of normal.

Progestin-Induced Changes
CAH and well-differentiated endometrioid carcinoma are 
sometimes treated with progestin therapy rather than hyster­
ectomy, with response rates that range from 40% to 70% .101 
The most common histologic changes related to this hormonal 
treatment are patches of stromal decidualization, decreased 
glands-to-stroma ratio, a variety of metaplastic changes, and 
decreased glandular cellularity with loss of nuclear stratifica­
tion, decreased mitotic activity, loss of nuclear atypia, decreased 
nuclear-to-cytoplasmic ratio, and a homogenized chromatin 
pattern.101 Eosinophilic cell change is almost invariably pres­
ent, and secretory change, as manifested by cytoplasmic vacu­
olization, is seen in roughly one-third of cases (Fig. 4 .143).101 
In the areas of persistent hyperplasia/carcinoma, stromal decid­
ualization is typically absent or muted. In the study by Wheeler 
et a l.,101 the persistence of nuclear and/or architectural atypia in 
endometrial samples taken >6 months after initiation of hor­
monal therapy were predictive of treatment failure.

Metaplastic Hyperplasias
Metaplastic hyperplasias could just as easily be referred to as 
hyperplastic metaplasias, but use of the former term is pre­
ferred to emphasize that these processes should be regarded as 
a form of hyperplasia. As for hyperplasias of the usual type, 
it is recommended that metaplastic hyperplasias measure at 
least 1 mm in a single tissue fragment before being diagnosed.
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Metaplastic hyperplasias can be divided into two categories: 
those with and without atypia. Unlike the traditional WHO/ 
ISGP classification of endometrial hyperplasia in which atypia 
applies only to cytologic (nuclear) atypia, atypical metaplastic 
hyperplasias can achieve this status by virtue of cytologic and/ 
or significant architectural abnormalities.

Metaplastic hyperplasias without atypia are not thought 
to be clinically significant lesions, and can be considered to be 
within the spectrum of ordinary metaplasia. Although there 
are limited outcome data on atypical metaplastic hyperplasias, 
they may be associated with low-grade adenocarcinoma else­
where in the endometrium. W hen there is significant glandu­
lar crowding and complexity with scant intervening stroma, it 
seems prudent to manage sizable (>1 mm) lesions of this type 
as a form of CAH, even in the absence of nuclear atypia.93 
Without the degree of nuclear atypia as a reliable guide to 
help classify these metaplastic hyperplasias, we must rely upon 
a subjective assessment of how much architectural complex­
ity and glandular crowding is allowed within each category 
along the morphologic continuum between ordinary metapla­
sia and similarly differentiated variants of well-differentiated 
carcinoma. The figures in this section will help to convey my 
approach to this difficult area. It should be noted that this 
discussion is not applicable to extensive PSC in the setting of 
endometrial breakdown or to florid morular metaplasia, which 
in and of themselves are not associated with an increased risk 
of carcinoma.

Some metaplastic proliferations fit the definition of a hyper­
plasia by virtue of a glands-to-stroma ratio of >2 to 1, but exhibit 
little architectural complexity, have bland nuclear morphology, 
and are composed of glands that are separated by ample amounts 
of stroma. Lesions of this type are best regarded as metaplastic

FIG U RE 4.145. A ,B: M etaplastic ciliated hyperplasia w ithout atypia. 
Glands lined by ciliated cells exhibit an architecture similar to that of 
the mucinous lesion in the preceding figure. There is no nuclear atypia.

FIG U R E 4.144. A ,B : M etaplastic mucinous hyperplasia w ithout 
atypia. These m oderately crowded m etaplastic glands represent a 
form of mucinous m etaplasia that is not thought to be associated w ith  
a significant risk of concurrent or subsequent carcinoma. Glandular 
complexity is minimal and manifested primarily by undulating folds of 
mucinous epithelium w ithout nuclear atypia. M icroacinar and complex 
papillary structures are absent.

hyperplasias without atypia. Mucinous and ciliated examples of 
such lesions are presented in Figures 4.144 and 4.145.

As metaplastic hyperplasias increase in architectural com­
plexity, their classification becomes more controversial. As a 
practical matter, the presence of numerous ciliated cells in an 
endometrial proliferation is strong evidence in favor of a benign 
process, since adenocarcinomas composed predominantly of 
ciliated cells are quite rare.122 Nevertheless, such carcinomas do 
occur, and the presence of ciliated endometrial proliferations 
with marked architectural complexity may be an indication of 
an endometrium that is at an increased risk for the develop­
ment of atypical hyperplasia/well-differentiated carcinoma.93 
For these reasons, it is recommended that endometrial ciliated 
proliferations with the degree of architectural complexity as 
illustrated in Figures 4.146 and 4.147 be considered forms of 
CAH, even in the absence of appreciable nuclear atypia.

FIG URE 4.146. A ,B: Metaplastic CAH with ciliated cells. The ciliated 
cells have round to oval, bland nuclei, some of which surrounded by a 
clear halo. Despite the bland nuclear features, the architectural complex­
ity suggests that this lesion is best managed as an atypical hyperplasia.
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FIGURE 4.147. M etaplastic CAH w ith ciliated cells. As in the pre­
ceding figure, complex architecture warrants treatm ent as an atypical 
hyperplasia.

Classification of cytologically bland mucinous endometrial 
proliferations with marked architectural complexity manifested 
by microacinar, villoglandular, and finely papillary patterns 
is particularly problematic (Figs. 4.148 and 4 .149)." ’100'123 
Although often not morphologically diagnostic of adenocarci­
noma in and of themselves, these lesions may be associated with 
an underlying low-grade mucinous carcinoma with overlapping 
histologic features. Emblematic of the difficulty in classifying 
these lesions is the fact that quite similar lesions with finely pap­
illary architecture have been illustrated as examples of complex 
papillary hyperplasia without atypia by one group and as well- 
differentiated adenocarcinoma by another.106,123 Given this state 
of uncertainty, it is recommended that nonlocalized, complex 
papillary proliferations of this type, even with no appreciable 
nuclear atypia, be regarded as a form of CAH that should be

FIG U RE 4.149. Atypical hyperplastic papillary proliferation w ith  
mucinous m etaplasia. As in the preceding figure, the finely papillary  
architecture is worrisome for an associated low-grade mucinous carci­
noma. The inset highlights the lack of nuclear atypia.

managed with either hysterectomy or close follow-up with 
repeat curettage. The pathology report should indicate that the 
findings are suspicious for low-grade mucinous carcinoma, or 
that this possibility cannot be excluded.

In terms of differential diagnosis, mucinous metaplas­
tic lesions of the endometrium with a microacinar architec­
ture need to be distinguished from contaminating fragments 
of microglandular hyperplasia curetted from the endocer­
vix, which often exhibit subnuclear vacuoles and reserve cell 
hyperplasia and are not found in continuity with recognizable 
endometrial stroma (Figs. 3.69—3.71). Endometrial curettings 
may also be contaminated by shredded, compacted strips of 
benign endocervical mucinous epithelium that may be mis­
taken for architecturally complex mucinous lesions of endo­
metrial origin (Fig. 4.150); the awareness of the existence of

FIG URE 4.148. A ,B: Atypical hyperplastic papillary proliferations 
with mucinous metaplasia. Both of these lesions presented as non­
localized findings w ithin endometrial curettings. In this setting, the  
finely papillary and focally microacinar architecture is a worrisome 
feature, despite the bland nuclear features.

FIG U R E 4.150. A ,B: Compacted, shredded strips of normal surface 
endocervical mucinous epithelium  w ith in  an endometrial curettage. 
These epithelial strips sim ulate a hyperplastic mucinous lesion. Note 
the lack of stromal support.
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FIG U RE 4 .151. Localized hyperplastic papillary proliferation w ith  
mucinous m etaplasia involving the endometrial surface. Note the 
fibrovascular cores w ith in  most of the papillary structures and the 
bland nuclear features. A  lesion such as this can comfortably be 
regarded as an incidental finding.

this phenomenon and the absence of stromal support facilitates 
its recognition.

Lehman and Hart have described a localized hyperplastic 
proliferation that features a papillary architecture and asso­
ciated metaplastic epithelial changes, which are usually of 
mucinous, eosinophilic, and/or ciliated cell type (Figs. 4.151 
and 4.152).123 These lesions usually project into one or more 
cystically dilated glands, but may also involve the endome­
trial surface. Nuclear atypia is absent or mild. When small 
and localized, and particularly when confined to an endome­
trial polyp as is often the case, these lesions can be regarded 
as incidental findings. Architecturally simple and cytologi- 
cally bland papillary proliferations that some have referred to

FIG URE 4.152. A ,B : Localized hyperplastic papillary prolifera­
tion w ith  mucinous metaplasia. Although this is a larger and more 
architecturally complex lesion than the one in the preceding figure, 
it is confined to an endometrial polyp and has bland nuclear features. 
Polypectomy is considered adequate treatm ent.
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FIG U RE 4.153. Papillary/villoglandular hyperplasia. Note the simple 
papillary architecture and bland nuclear features of this surface lesion, 
which facilitate its distinction from villoglandular endometrioid adeno­
carcinoma.

as villoglandular hyperplasias or simply “papillary prolifera­
tions” may also be considered to be within this group of lesions 
(Fig. 4.153).124 These unusual proliferations are generally lim­
ited to the endometrial surface and occasional superficial glands, 
show no more than mild nuclear atypia, lack appreciable mitotic 
activity, may have superimposed mucinous or ciliated meta­
plasia, and have a less complex architectural pattern than vil­
loglandular endometrioid adenocarcinoma (compare with Fig. 
4.189). As these various types of papillary proliferations increase 
in architectural complexity and become less localized, their clas­
sification becomes more subjective and controversial, and data 
on their natural history are limited. The recommendations out­
lined earlier in the discussion of architecturally complex muci­
nous endometrial proliferations apply to this situation as well.

FIG U RE 4.154. A ,B: M etaplastic hyperplasia w ith small nonvillous 
papillae w ithout atypia. The papillae impart some architectural com­
plexity, but there is ample stroma separating the glands and there is 
no cytologic atypia. This lesion could also be referred to as metaplastic 
hyperplasia w ith  papillary eosinophilic cell change w ithout atypia.
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FIGURE 4.155. M etaplastic CAH w ith  small nonvillous papillae 
(metaplastic complex atypical hyperplasia w ith  papillary eosinophilic 
cell change). Although the nuclear features of this lesion are similar to 
those illustrated in the preceding figure, the more crowded architec­
tural pattern warrants the designation "atypical."

In yet another form of metaplastic hyperplasia, the architec­
ture of crowded endometrial glands is complicated by the presence 
of numerous small papillary epithelial buds that project into the 
gland lumens (Figs. 4.154 and 4.155). These buds lack fibrovas- 
cular cores and have eosinophilic cytoplasm and are identical to 
those found in the variant of endometrioid adenocarcinoma that 
bears the appellation “with small nonvillous papillae,” as described 
in the section on variants of endometrioid carcinoma. When seen 
in endometrial proliferations that are not worthy of a diagnosis of 
adenocarcinoma, the descriptive term “papillary eosinophilic cell 
change” has also been applied to these proliferations.

OVERVIEW AND GENETIC ASPECTS 
OF ENDOMETRIAL CARCINOMA
Overview
Thanks to the success of the Pap smear in markedly reduc­
ing the incidence of cancer of the uterine cervix, endometrial 
carcinoma is now the most common malignancy of the female 
genital tract in the United States.125 The usual type of endo­
metrial carcinoma is an adenocarcinoma that is referred to as 
endometrioid carcinoma, which accounts for approximately 
80% of all endometrial carcinomas.126 The typical clinical pre­
sentation is a postmenopausal woman (mean age of 60 years) 
with abnormal uterine bleeding. Endometrioid carcinomas 
are “Type I” tumors that are related to exposure to increased 
levels of estrogenic substances, which may be associated with 
one or more of the following: obesity, diabetes, infertility, nul­
liparity, unopposed estrogen replacement therapy, tamoxifen 
therapy, polycystic ovary syndrome, stromal hyperthecosis, 
or an estrogen-secreting ovarian tumor.127 Type I tumors are 
often preceded by or associated with endometrial hyperplasia, 
roughly 80% are confined to the uterus at presentation, and 
the prognosis is generally favorable.127-129 The major type II

endometrial tumors are serous and clear cell carcinoma, which 
are aggressive, estrogen-independent tumors.

Genetic Aspects128 130 131
Type I and type II endometrial carcinomas appear to arise via 
different molecular genetic pathways, as evidenced by their 
different mutational patterns.Type I tumors are more likely to 
exhibit PTEN, KRAS, and ß-catenin gene mutations and have 
a higher frequency of microsatellite instability than serous car­
cinoma (the prototypical type II carcinoma), which is much 
more likely to harbor a p53 gene mutation.

Hereditary nonpolyposis colorectal cancer, also known as 
HNPCC and Lynch syndrome, is an autosomal dominant dis­
order that is associated with a heritable mutation in one of four 
DNA mismatch repair genes. This defect results in a predilection 
for the early onset of several different forms of carcinoma, most 
notably of colorectal and endometrial origin. It is estimated that 
roughly half of women with HNPCC will develop endometrial 
cancer over the course of their lifetime, and that about 2% of 
endometrial carcinomas are due to this inherited genetic defect. 
Pathologists can play a role in identifying those patients with 
endometrial cancer who have HNPCC either by using immuno- 
histochemistry to screen for loss of expression of one or more of 
the DNA mismatch repair proteins or by requesting a test that 
utilizes polymerase chain reaction technology to identify those 
tumors with a high frequency of microsatellite instability (whether 
or not the 25% of endometrioid carcinomas that are associated 
with a high frequency of microsatellite instability have character­
istic histologic features or a different prognosis is controversial). 
Endometrial cancer patients who are most likely to benefit from 
such studies include those (a) younger than 50 years of age, (b) 
with a personal or family history suggestive of HNPCC, or (c) 
with prominent intratumoral and peritumoral lymphocytic infil­
trates. Such studies should be performed only at the request of the 
clinician and after patient consent has been obtained. Follow-up 
of an abnormal result involves genetic counseling and further test­
ing to identify the roughly 10% of such patients who actually have 
HNPCC, which in turn would lead to increased cancer surveil­
lance of other organ systems for the individual patient and shed 
light upon the increased risk of cancer for some of their relatives.

ENDOMETRIOID ADENOCARCINOMA: 
USUAL PATHOLOGIC FEATURES, GRADING 
CRITERIA, AND INTRAOPERATIVE 
CONSULTATIONS
Aspects related to the typical gross and microscopic appear­
ances of endometrioid carcinoma are presented in this section. 
Clinical and pathologic features that help to distinguish endo­
metrial endometrioid adenocarcinoma from the usual type 
of endocervical adenocarcinoma are discussed in Chapter 3, 
as are the different patterns of cervical involvement by endo­
metrial carcinoma. The special situation in which dual endo­
metrioid carcinomas of the endometrium and ovary are found 
is addressed in the section on ovarian endometrioid carcinomas
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FIGURE 4.156. Gross appearance of an endometrioid carcinoma in 
the fresh state. This longitudinal section through the tumor reveals an 
elevated, tan nodule as demarcated by the arrowheads. Gross detection 
of myometrial invasion is often more difficult in fresh as opposed to fixed 
specimens. The depth of invasion, as indicated by the vertical arrow, 
does not include the portion of the tumor that protrudes above the normal 
endometrial-myometrial junction (see section on myometrial invasion).

in Chapter 7. The pathology report of resected endometrial 
carcinomas should include the following information: tumor 
type, tumor grade, depth of myometrial invasion, presence or 
absence of angiolymphatic invasion, status of the cervix, and 
presence or absence of involvement of any other submitted 
tissues (ovaries, fallopian tubes, lymph nodes, etc.).

Gross Features
Endometrioid carcinomas vary from polypoid masses to infil­
trative plaques to carpets of shaggy tissue (Figs. 4.156-4 .159).

FIGURE 4.158. Gross appearance of endometrioid carcinoma. 
A: Tumor view ed from above B: View  of sectioned surface after light 
formalin fixation. This superficial tumor resembles a shag carpet.

Their superficial aspects are typically friable, soft, fleshy, 
light tan, light yellow, and/or off-white. Specks and/or geo­
graphic islands of pasty yellow material may represent either 
foci of necrosis or keratin related to squamous differentiation 
(Fig. 4.160). Foci of hemorrhage may also be evident. In those 
tumors with myometrial infiltration, the blending of tumor 
with muscle often results in a rubbery texture. Myometrial inva­
sion may be grossly recognizable in sections of the fresh speci­
men, but is often more readily apparent after formalin fixation.

M icroscopic Features
This discussion is restricted primarily to the histology of the 
superficial aspects of well-differentiated endometrioid carci­
nomas as encountered in endometrial biopsies and curettings.

FIGURE 4.159. Gross appearance of endometrioid carcinoma. 
A: Lightly fixed section of plaque-like tumor w ith superficial myometrial 
invasion. B: This section through a formalin-fixed tumor demonstrates 
invasion into the inner half of the myometrium at left. Undulating, 
superficial tumor at right represents noninvasive tumor w ith involve­
ment of an irregular endom etrial-m yom etrial junction.

FIGURE 4.157. Gross appearance of endometrioid carcinoma. A: A 
large, polypoid tumor bulges into the distended endometrial cavity of 
this unfixed specimen. B Longitudinal section of a d ifferent endome­
trioid carcinoma following formalin fixation w ith  polypoid (upper left) 
and deeply invasive (low er right) components.
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FIGURE 4.160. Gross appearance of endometrioid carcinoma. 
A: This longitudinal section through a formalin-fixed uterus reveals 
near full-thickness involvement by a tumor w ith  prominent geographic 
islands of yellow  material. B: In this case, the yellow  material repre­
sents tumor necrosis in a grade 3 carcinoma (keratin related to squa­
mous differentiation can result in a similar gross appearance).

The histologic features of progestin-treated well-differentiated 
endometrioid carcinoma are similar to those seen in sim ilarly 
treated CAH, and are discussed in the section on endome­
trial hyperplasia. The separation of CAH from grade 1 endo­
metrioid carcinoma is difficult, and relies upon a subjective 
assessment of the extent of architectural glandular complexity 
and the degree of nuclear atypia of the cells lining the glands. 
This assessment is sometimes complicated by overlying or 
admixed metaplastic changes, as discussed in other sections 
of this chapter. The histology of grades 2 and 3 endometrioid 
carcinomas is illustrated in the section on grading, and pat­
terns of myometrial invasion are addressed separately.

Endometrial Stromal Invasion
Actual invasion of endometria] stroma by endometrioid carci­
noma is an uncommon histologic finding. When present, a hap­
hazard glandular arrangement associated with an altered stroma 
composed of spindle-shaped fibroblasts that resembles granula­
tion tissue may be seen (Fig. 4 .161).106,132 Although this pat­
tern is a good predictor of myometrial invasion, a similar type 
of stroma may be seen during the postbiopsy reparative period, 
and an overlapping pattern that consists of fibromatous stroma 
that is dense, cellular, and eosinophilic can be found in both 
endometrial adenocarcinomas and benign entities such as endo­
metrial polyps, atypical polypoid adenomyoma, lower uterine 
segment, and inactive endometrium.106,133 Moreover, virtually 
any endometrial proliferation with a villoglandular architecture, 
whether malignant, hyperplastic, or metaplastic, can contain 
this latter type of fibromatous stroma within its supporting 
framework, and the compressed endometrial stroma between 
the crowded glands of some endometrial hyperplasias can have a 
similar appearance (Fig. 4.162). Given these numerous potential 
pitfalls, caution should be exercised when using a desmoplastic 
stromal reaction to diagnose adenocarcinoma in endometrial

FIGURE 4.161. Desmoplasia of endometrial stroma in an endom e­
trioid carcinoma. This image, taken from an endom etrial curettage, 
demonstrates haphazardly distributed endometrial glands, some 
w ith angulated contours, embedded w ith in  a fibroblastic, spindle cell 
stroma. Follow-up hysterectomy showed myometrial invasion 30%  
into the uterine w all.

samples. In an even less common form of recognizable stromal 
invasion, unequivocal carcinoma is found meandering within 
the endometrial stroma (Fig. 4.163). In this situation, the possi­
bility of metastatic carcinoma should be considered (see section 
on the uterine corpus as site of metastatic carcinoma).

In the vast majority of cases of well-differentiated endo­
metrial carcinoma, the presence of endometrial stromal inva­
sion is inferred by the marked crowding and architectural 
complexity of the glands rather than directly observed.132 In 
an effort to make recognition of this inferred form of stromal 
invasion more reproducible and objective, Kurman and Nor­
ris have developed guidelines to assist the pathologist in this 
exercise. Their guidelines, as modified from their original work

FIGURE 4.162. A,B: Complex atypical hyperplasia w ith  fibromatous 
stroma. Glandular crowding has compressed the stromal cells, result­
ing in formation of spindle cells w ith  some fibroblastic differentiation  
and collagenization. This type of stroma should not be interpreted as 
evidence of endometrial stromal invasion.
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FIGURE 4.163. Unusual pattern of endometrial stromal invasion by 
endometrioid carcinoma. A  tongue-like sheet of malignant epithelium  
that is punctuated by occasional glandular structures has replaced a 
portion of the endometrial stroma. The carcinoma impinges upon, but 
does not destroy, the native proliferative glands in a pattern that mim­
ics a m etastatic lesion. This tumor w as confined to the endometrium  
and w as associated w ith  CAH.

from 1982, describe this form of stromal invasion as (a) the 
presence of confluent, architecturally complex, interconnected, 
back-to-back glands with a complete absence of intervening 
stroma (which, in practical terms, translates into not easily vis­
ible stroma) or (b) an extensive papillary pattern.30,132 Diag­
nostic accuracy is increased when the confluent or extensive 
papillary patterns are present over a distance of at least 2 mm, 
which corresponds to the diameter of a microscopic field when 
using lOx eyepieces (field number 20) and a lOx objective 
lens, but this is not an absolute requirement. The confluent 
and extensive papillary patterns are largely captured by the 
high-risk architectural patterns described by Longacre and col­
leagues, which are discussed in the following section.

Well-Differentiated Architectural Patterns 
Associated with a Significant Risk of Myoinvasion
In contrast to the approach of Kurman and Norris, Longacre 
and colleagues do not rely upon inferred “endometrial stro­
mal invasion” in order to identify well-differentiated endo­
metrial adenocarcinoma. Instead, they utilize a pictorial 
gallery that conveys the many different architectural patterns 
of endometrial glandular proliferations along the spectrum 
between hyperplasia and well-differentiated adenocarcinoma, 
and divide these patterns according to their risk for concur­
rent myometrial invasion into negligible risk (hyperplasia 
with or without atypia), intermediate risk (borderline; cannot 
exclude well-differentiated adenocarcinoma), and high-risk 
(well-differentiated adenocarcinoma).106'107

Longacre and colleagues recommend use of a “multidirec­
tional 150X test” in cases with closely packed glands to assess 
whether the degree of glandular branching and budding is suf­
ficient for a diagnosis of adenocarcinoma.106,107 If a 150x micro­
scopic field of crowded glands (15x eyepieces with lOx objective) 
can be traversed in more than one direction without encountering 
stroma, then the glandular proliferation is of sufficient architec­
tural complexity to warrant a diagnosis of adenocarcinoma. With 
the exception of the labyrinthine and complex papillary patterns, 
they also impose a requirement that at least 30% of the problem­
atic endometrial proliferation exhibit one of the high-risk archi­
tectural patterns before a diagnosis of adenocarcinoma is rendered.

Although the pattern of small, crowded, back-to-back, 
interconnected glands with budding and branching is the 
most common one seen in well-differentiated adenocarci­
noma (Figs. 4.164 and 4.165), other high-risk architectural 
patterns include (a) exophytic, complex papillary patterns 
with delicate or broad stromal cores (Figs 4.166—4.168) 
and (b) macroglands with marked internal complexity with 
apparent cribriform structures (Fig. 4.169). The less contro­
versial papillary patterns that qualify for well-differentiated 
adenocarcinoma are diffuse rather than localized processes,

FIGURE 4.164. W ell-d ifferentiated endometrioid 
adenocarcinoma w ith a labyrinthine, maze-like archi­
tectural pattern and a fe w  squamous morules. The 
inset highlights the absence of appreciable cytologic 
atypia. Lesions w ith this degree of architectural com­
plexity w ith miniscule amounts of stroma enveloping 
the glands should be diagnosed as adenocarcinoma, 
even in the apparent absence of cytologic atypia. 
Follow-up hysterectomy revealed a grade 1 adenocar­
cinoma w ith myometrial invasion 40%  into the w all.
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FIGURE 4.165. W ell-d ifferentiated  endometrioid adenocarcinoma. 
This degree of glandular crowding and maze-like architectural com­
plexity is diagnostic of adenocarcinoma.

FIG U RE 4.167. W ell-d ifferentiated  adenocarcinoma w ith  a finely 
papillary pattern that is diffuse, complex, and exophytic. This example 
is from a mucinous carcinoma of the endometrium.

have fibrovascular cores, and exhibit complex second- and 
third-order branching. Most of the tumors in which a finely 
papillary architecture predominates have characteristics of vil­
loglandular or low-grade mucinous carcinoma (Figs. 4.166 and 
4.167). Uterine serous carcinoma is distinguished from these 
low-grade papillary proliferations by its high-grade nuclei and 
epithelial tufting.

It should be noted that true cribriform areas, in which a 
glandular space or epithelial sheet is subdivided into smaller 
glandular spaces by arching struts of glandular epithelial cells 
with no stromal support, are actually fairly uncommon in 
grade 1 adenocarcinoma and are more common in grade 
2 tumors, but facilitate the diagnosis of malignancy when more 
than focally present.133 In grade 1 tumors, it is much more com­
mon to see large gland-like spaces (macroglands) with a com­
plex internal structure formed by back-to-back glands that are

separated by a barely perceptible, fine tracery of supporting stro­
mal fibrils (Figs. 4 .170-4 .172).133 It is not critical to separate 
this latter gland-within-gland pattern from true cribriforming, 
since both patterns are indicative of a high degree of architec­
tural complexity and are associated with malignancy. However, 
these patterns do need to be distinguished from the pseudocrib- 
riform spaces formed by glandular epithelium abutting intra­
luminal morules that may be seen in either well-differentiated 
adenocarcinomas or hyperplastic processes (see Fig. 4.113).

Cytologic Features of Well-Differentiated 
Adenocarcinoma
In approximately 70% of well-differentiated endometrial ade­
nocarcinomas, the degree of nuclear atypia is minimal, mild,

FIG URE 4.166. W ell-d ifferentiated endometrioid adenocarcinoma 
w ith a diffuse, complex papillary pattern. W ith  the exception of the 
major supporting branches, the papillary structures in this example 
have thin and delicate fibrovascular cores. The inset highlights the low  
nuclear grade of this villoglandular adenocarcinoma.

FIG U RE 4.168. A ,B: W ell-d ifferentia ted  endometrioid adenocarci­
noma w ith a high-risk, coarsely papillary pattern. The glandular archi­
tecture of these exophytic structures is complicated by a garland of 
neoplastic epithelium of relatively uniform thickness that is composed 
of a repetitive winding pattern of short papillary processes and occa­
sional cribriform spaces. The high-grade nuclear features of serous 
carcinoma are absent.
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FIGURE 4.169. W ell-d ifferentiated  endometrioid adenocarcinoma. 
This tumor features a prominent macroglandular pattern w ith  a mark­
edly complex internal architecture due primarily to numerous and 
closely packed papillary infoldings. Foci of central necrosis are also 
present w ithin the tw o macroglands.

or moderate, and it is the high-risk architectural features found 
in endometrial samples that allow recognition of these lesions 
as malignant (see Figs. 4 .164-4 .169 ).106 Most of the remain­
ing adenocarcinomas w ill have both high-risk architecture and 
easily recognizable cytologic atypia (Fig. 4.173). The degree of 
nuclear atypia may be focally severe; indeed, a small percentage 
of cases of adenocarcinoma have less than diagnostic architec­
tural abnormalities, but are recognized as malignant by virtue 
of their marked cytologic atypia.106,107 W hen used as an indica­
tor of adenocarcinoma, marked cytologic atypia is defined by 
Longacre and colleagues as the presence of prominent nucleoli 
and/or significant nuclear pleomorphism that are visible at 
15 Ox and beyond what is usually seen in atypical hyperplasia 
(Fig. 4 .174).106107 For practical purposes, this marked degree

FIGURE 4.170. W ell-d ifferen tia ted  endometrioid adenocarcinoma 
w ith  myometrial invasion. A t this magnification, the predominant 
growth pattern appears to be macroglandular w ith  an internal cribri­
form architecture.

FIGURE 4.171. W ell-d ifferentiated endometrioid adenocarcinoma 
(high-magnification image of tumor in Fig. 4.170). W h a t appears to be 
true cribriforming at low-magnification is actually found to be closely 
aggregated glands that are separated by wisps of stroma. Even in 
areas w here stroma is difficult to visualize and consists of no more 
than apposed basal laminae, its presence can be inferred by the orien­
tation of the nuclei of the individual glands.

of cytologic atypia can be equated with the “notable” (grade 3) 
nuclear atypia in the Federation of Gynecology and Obstet­
rics (FIGO) grading system that prompts an increase in the 
grade of a grade 1 or 2 tumor by one level.39 However, in the 
experience of the Stanford group, this degree of atypia is often 
focal in this setting, and does not warrant an upgrading of the 
tumor to a grade 2 carcinoma.39 Before making a diagnosis of 
endometrioid adenocarcinoma on a focal and superficial lesion 
primarily on the basis of marked cytologic atypia, one must 
also consider the possibility of EIC, which is discussed in the 
section on serous carcinoma.

FIGURE 4.172. W ell-differentiated endometrioid adenocarcinoma 
(high-magnification images of tumor in Fig. 4.170). A: Apparent macro­
glandular structure. B In this particular tumor, the peripheral rim of most 
of these "macroglands" is actually formed by the tight apposition and 
smooth contouring of neighboring glands rather than by a contiguous 
band of epithelium (arrows mart: junction of closely apposed glands).
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FIGURE 4.173. W ell-d ifferentiated endometrioid adenocarcinoma. 
A: Back-to-back, architecturally complex glands w ith barely discern­
ible amounts of intervening stroma are lined by cells w ith  cytologic 
atypia. Compressed glandular lumens have been reduced to slits, 
which results in an appearance that mimics a more solid growth pat­
tern. B: Obvious cytologic atypia is present, w ith  nuclear rounding, 
chromatin clearing, and prominent nucleoli. However, this degree of 
cytologic atypia can also be seen in atypical hyperplasia.

Borderline Lesions
Given the subjective nature of evaluating lesions within the 
morphologic continuum that exists between CAH and well- 
differentiated adenocarcinoma, it is inevitable that borderline

FIGURE 4.174. Endometrial adenocarcinoma. A: In this example, 
the diagnosis of adenocarcinoma is based upon the presence of a clus­
ter of glands w ith marked nuclear atypia. Two glands that are lined 
by nonatypical epithelium are also present (asterisks). B: This high- 
magnification image demonstrates the prominent nucleoli, nuclear 
enlargement, and significant nuclear pleomorphism of the cells lining 
a malignant gland w ith intraluminal necrotic debris. In a lesion such as 
this, additional sampling may be indicated to exclude a nearby serous 
carcinoma or more aggressive endometrioid carcinoma.

FIGURE 4.175. Borderline lesion: CAH versus w ell-d ifferentiated ade­
nocarcinoma. This problematic endometrial proliferation features back- 
to-back glands w ith moderate degrees of architectural complexity and 
cytologic atypia, and is often interpreted as adenocarcinoma. However, 
since each glandular prolife is invested by a fine tracery of eosinophilic 
stroma that includes compressed stromal cell nuclei in addition to 
apposed basal laminae, this lesion does not m eet the definition of endo­
metrial carcinoma by either the Kurman and Norris or Stanford criteria.

cases will be encountered that are difficult to dogmatically 
place into one of these categories (Fig. 4.175). O f course, one 
pathologist’s borderline lesion may be an example of atypical 
hyperplasia or well-differentiated adenocarcinoma to another 
pathologist, which should be expected given the lack of pre­
cision and standardization of phrases such as “glandular con­
fluence,” “glands uninterrupted by stroma,” and “complete 
absence of stroma” that conjure up the images that we use to 
make these distinctions.

Incidental Associated Findings
In some endometrial adenocarcinomas, there is prominent 
intraluminal mucinous material within glands whose lining 
epithelium has an endometrioid appearance (Fig. 4.176). In 
the absence of abundant intracytoplasmic mucin, these cases 
are referred to as mucin-rich endometrioid carcinomas and 
should not be interpreted as mucinous carcinomas.134

Aggregates of foamy histiocytes may be found within the 
stroma of endometrial adenocarcinoma (Fig. 4.177), as previ­
ously noted during the more in-depth discussion of the pres­
ence of these cells in endometrial hyperplasia. In most such 
cases, the endometrial tumor is a well-differentiated endome­
trioid carcinoma.118 In cases where both the endometrial and 
endocervical compartments are involved by tumor, the pres­
ence of stromal foam cells can be taken as evidence supportive 
of an endometrial origin.

Histologic Grade
The 1988 International Federation of Gynecology and 
Obstetrics (FIGO) system is the most commonly utilized
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FIGURE 4.178. Grade 2 endometrioid carcinoma. A: This tumor 
exhibits a true cribriform growth pattern, and its nonsquamous solid 
component falls w ithin the range of 6%  to 50%  that defines grade 2 
neoplasms. B: Portion of a partially solid macrogland punctuated by 
cribriform glandular structures.

FIGURE 4.176. A,B: Mucin-rich endometrioid carcinoma (grade 1). 
Note the prominent accumulation of intraluminal mucinous material in a 
tumor whose glandular epithelium retains its endometrioid appearance.

method for grading endometrioid and mucinous carcino­
mas.135 Details o f this system, which relies heavily upon the 
architecture of the malignant glandular elements and includes 
a set of three explanatory notes, are outlined below (my com­
ments are in italics). Several examples of grade 1 endome­
trioid carcinoma have already been presented; examples of 
grade 2 and grade 3 endometrioid carcinomas are depicted in 
Figures 4.178—4.180.

FIGO Histologic Grade
Grade 1 (well-differentiated; low-grade): <5% solid growth pattern* 
Grade 2 (moderately differentiated; intermediate grade): 6% to 

50% solid growth pattern*

Grade 3 (poorly differentiated; high-grade): >50% solid 
growth pattern*

FIGO Notes on Grading
1. Notable nuclear atypia that is inappropriate for the archi­

tectural grade raises the grade of a grade 1 or grade 
2 tumor by one level. *N otable” has sin ce been d efin ed  as 
grad e 3 nuclear atypia in the majority o f  the neoplastic cells 
(Fig. 4.180).137 N uclear gra d e is based largely upon the degree 
o f  nuclear p leom orphism  an d  the p rom in en ce o f  nucleoli?0'106'™ 
Grade 1 nuclei are round  to ova l a n d  have fin e ly  distributed chro­
matin w ith inconspicuous nucleoli, whereas g rad e 3  nuclei exhibit 
markedpleomorphism , prom in en t nucleoli, a n d  abnormally coarse 
or clea red  chromatin patterns.30-137 Grade 2  nuclei have interm e­
diate features. There is a tendency f o r  the m itotic rate to increase 
in pa ra llel w ith  the nuclear grade. In the FIGO grad in g system,

FIGURE 4.177. Grade 1 endometrioid carcinoma w ith  an aggregate 
of stromal foam  cells.

*Areas of squamous differentiation, morular or otherwise, are excluded from 
this assessment. N onsolid  g r ow th  m ay b e  g la n d  fo rm in g , v illoglandu lar, o r  p a p il­
lary. W ithin th e settin g  o f  a n  en d om etr io id  ca rcin om a , so lid  ep ith e lia l f o c i  tha t lack 
reco gn izab le g la n du la r  o r  squam ous d iffe ren tia tion  a r e  con s id er ed  to b e  o f  g landu la r  
orig in  f o r  g ra d in gp u rp o ses .'^

FIGURE 4.179. Grade 3 endometrioid carcinoma. This tumor fea ­
tures solid nests and sheets of malignant glandular epithelium with  
occasional microglandular formations, as highlighted in the inset.
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FIGURE 4.180. Grade 2 endometrioid carcinoma. This tumor is 
architecturally grade 1, but is upgraded to grade 2 on the basis of a 
high nuclear grade. The possibility of a serous carcinoma w ith  glan­
dular differentiation should be considered in tumors of this type (see 
section on serous carcinoma).

note that there is no sign ificance a tta ch ed  to the sub jective distinc­
tion betw een nuclear grades 1 versus 2. Upgrading tumors that are 
architecturally g rad e 1 to g rad e 2  on the basis o f  high-grade nuclei is 
very uncom m on (2% o f  architecturally grad e 1 cases in the series by 
Zaino a n d  colleagues)}37 It is now  recognized that m any endom e­
tria l tumors w ith the unusual combination o fw e l l fb rm ed  glands 
an d  high nuclear grad e are actually serous carcinomas w ith glandu ­
lar differentiation, so this possibility shou ld  be considered w hen ever  
contem plating an upgrade o f  an endom etrio id  carcinoma based on 
marked nuclear atypia?'™ Upgrading o f  tumors that a re arch i­
tecturally g rad e 2  to grad e 3 based on high nuclear grad e occurs in 
approximately 15% o f  architecturally g rad e 2  cases}*7

2. Nuclear grading takes precedence in serous, clear cell, and 
squamous cell carcinoma. M ost investigators consider serous 
a n d  clear c e l l carcinom as to be h igh  g ra d e by defin ition . P rimary 
squamous ce ll carcinom as o f  th e endom etrium  are extraordinarily 
rare, a n d  th ere a re no ou tcom e data to support nu clea r g ra d in g  o f  
these tumors o v er  conven tiona l g ra d in g  based on a  com bination  
o f  nu clea r atypia, keratin produ ction , a n d  m itotic rate.

3. Adenocarcinomas with squamous differentiation are graded 
according to the nuclear grade of the glandular component. 
A lthough th ere is n ea rly u n iversa l a g r eem en t tha t ad en oca r­
cin om as w ith  squam ous d iffe ren tia tion  sh ou ld  b e g ra d ed  
a cco rd in g  to th e fea tu re s  o f  th e g la n du la r com ponen t, m ost 
in vestiga tors cu rren tly  r e com m en d  tha t su ch  g ra d in g  b e based  
upon g la n du la r a r ch itec tu re in  th e sam e w ay tha t it  is d on e f o r  
usual en d om etr io id  carcinom as, w ith  n u clea r g r a d e  h a v in g  an  
im pa ct on ly w h en  g ra d e  3  a typia p rom p ts an in crea se in  th e 
g ra d e  o f  a g r a d e  1 o r  g r a d e  2  tum or by on e level.30,136'137

Additional Comments on FIGO Grading
1. Undifferentiated carcinoma shows a complete lack of glan­

dular formation and pursues a more aggressive course than 
FIGO grade 3 adenocarcinoma.139,140 The FIGO grading

system was formulated prior to detailed reporting of undif­
ferentiated carcinoma and classifies both of these tumors 
as grade 3 carcinomas. Given their prognostic differences, 
these two tumors should be separated from one another.

2. On rare occasions, a low-grade adenocarcinoma may be 
found side by side with an undifferentiated carcinoma.141 
W hen the high-grade component represents at least 20% of 
the tumor, these malignancies behave as high-grade tumors 
and should be diagnosed as a form of mixed carcinoma, 
with a note emphasizing their aggressive behavior. Grading 
such tumors based on an overall estimate o f their degree of 
solid architecture will often result in an underestimate of 
their malignant potential.

3. In most series, the frequency of grade 1 tumors exceeds that of 
grade 2 tumors, which in turn exceeds that of grade 3 tumors. 
Taken together, grade 1 and grade 2 tumors, which some 
investigators combine into a low-grade category, comprise 
approximately 80% of endometrioid carcinomas.126,129,142-144

Utility and Prognostic Significance of the FIGO 
Grading System
Primarily due to issues related to tumor heterogeneity and sam­
pling error, it is not uncommon for the final grade of the tumor 
in the hysterectomy specimen to be different from that in the 
diagnostic endometrial sample.145,146 The lower the grade of the 
tumor in the endometrial sample, the higher the likelihood of 
a discrepancy with the final tumor grade in the resected uterus 
(particularly if  the initial diagnosis is based upon biopsy rather 
than curettage material).145,146 Intraoperative consultations for 
situations in which the surgeon would like to spare the patient 
with a presumed low-grade tumor a staging procedure can help 
to address this issue, as well as provide additional information 
to guide surgical management (see below).

The 5-year survival of surgical stage I tumors with grades
1, 2, and 3 endometrioid carcinoma is approximately 90% to 
95%, 85%, and 70% to 75%, respectively,143,147 although some 
studies have not found there to be a statistically significant sur­
vival difference between grade 1 versus grade 2 tumors.148 In 
endometrioid carcinomas that are confined to the uterus, the 
impact of histologic grade as an independent prognostic fac­
tor is diminished by the positive correlation between adverse 
prognostic factors such as deep myometrial invasion, angio­
lymphatic invasion, and involvement of the uterine cervix with 
increasing tumor grade.126,129,144,149,150 Another important posi­
tive correlation with increasing tumor grade is the associated 
higher incidence of lymph node metastases.149

As is the case for almost all malignancies, the stage of the 
tumor at the time of definitive treatment is the single most 
important prognostic factor, although the 5-year survival rate 
of those patients with metastatic deposits of low-grade tumor 
is superior to those with high-grade metastatic disease.128,147 In 
2008, important changes were made to the FIGO staging sys­
tem for endometrial carcinoma,151 some of which are discussed 
in the section on cervical involvement by endometrial adeno­
carcinoma in Chapter 3 and in the section on the reporting of 
myometrial invasion later in this chapter.
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Alternatives to the FIGO Grading System
Attempts to improve upon the reproducibility and clinical rele­
vance of the three-grade FIGO system have resulted in the pro­
posal of several different two-grade systems.142'148,152,153 Some of 
the approaches that have been utilized include using 20% as 
the cutoff for the amount of nonsquamous solid component to 
distinguish low- from high-grade tumors,153 collapsing grades 1 
and 2 tumors into a single low-grade category,129,148 doing away 
with the need to distinguish squamous from nonsquamous 
solid growth,142,152 and placing emphasis on other variables such 
as the pattern of tumor infiltration,152 the presence or absence 
of tumor necrosis,152 nuclear grade,148 and the mitotic index.148 
Some of these proposals are based solely on experience with 
hysterectomy specimens, and their utility in biopsy material 
remains unproven.142,148,152 Although the current FIGO grad­
ing system has its flaws and can be improved, more experience 
with these various two-tier systems is necessary before any of 
them can be recommended as a possible successor.

Intraoperative Consultations
In cases in which the pathologist is called for an intraopera­
tive consultation to examine a uterus that harbors endometrial 
carcinoma, the primary issue is whether or not the surgeon 
should perform a staging procedure. If the preoperative diag­
nosis is grade 3 endometrioid, undifferentiated, serous, or clear 
cell carcinoma, then the high risk of extrauterine disease should 
prompt the surgeon to proceed with staging regardless of the 
findings in the uterus. For endometrioid carcinomas, a rough 
assessment of the depth of myometrial invasion (superficial = 
inner half; deep = outer half), approximate tumor grade (grade 
1-2 vs. high grade), and gross status of the endocervical canal 
is sufficient information to guide intraoperative management. 
Intraoperative consultations with frozen sections have been 
shown to result in appropriate surgical management in almost 
95% of cases.154,155 In situations where the gross examination 
reveals obvious deep myometrial invasion by biopsy-proven 
adenocarcinoma, the frozen section may be omitted at the 
pathologist’s discretion.

The intraoperative consultation should be phrased in such 
a way as to tell the surgeon the relevant information without 
providing details that may need to be revised or retracted in the 
final report. For example, “Low or intermediate grade endome­
trial carcinoma with no evidence of deep myometrial invasion 
or endocervical involvement” is preferable to “grade 1 endo­
metrioid carcinoma with no evidence of myometrial invasion 
or endocervical involvement.” In this example, if  review of the 
permanent sections results in a final diagnosis of grade 2 endo­
metrioid carcinoma with invasion 10% into the uterine wall, 
the final diagnosis is fully compatible with the more broadly 
worded intraoperative consultation. On the other hand, the 
more specific intraoperative consultation disagrees with both 
the tumor grade and the degree of myometrial invasion, could 
be scored by a “bean counter” as an intraoperative consultation 
disagreement, and also serves as a potential source of confusion 
for readers of the report.

ENDOMETRIOID ADENOCARCINOMA: 
VARIANTS AND UNUSUAL PATTERNS
Endometrioid Carcinoma w ith  Squamous 
Differentiation
Although squamous differentiation is found in approxi­
mately 25% of endometrioid carcinomas,136,156 this diagnos­
tic category is intended for those endometrioid carcinomas 
in which squamous differentiation comprises at least 10% 
of the epithelial component. In endometrioid carcinomas 
with extensive squamous differentiation, deposits of keratin 
may be grossly visible (see Fig. 3.260). The squamous ele­
ments may be overt, subtle, focal, or widespread, and may 
have an appearance that is histologically benign, malignant, 
or indeterm inant.156 Obvious examples of mature squamous 
differentiation feature cells with abundant eosinophilic cyto­
plasm, polygonal shapes, distinct cell membranes, intercel­
lular bridges, and keratin production, although intercellular 
bridges and keratin production are not required in this con­
text.156 The discrete form of morular metaplasia is fairly easy 
to recognize, but morules with spindle cell morphology, sheet­
like growth, confluence, and/or central necrosis can lead to 
misinterpretation of a hyperplastic process as malignant or a 
grade 1 endometrioid carcinoma with squamous differentia­
tion as a higher grade tumor (Figs. 4.181 and 4.182). The 
more benign-appearing forms of squamous differentiation 
tend to be intim ately associated with the neoplastic glands, 
whereas nests of malignant squamous epithelium are typically 
found independently infiltrating stroma with an associated 
desmoplastic response.136,156,157

In general, the degree of squamous atypia parallels that 
of the glandular component, such that the grade of the glan­
dular component sufficiently reflects the prognostic signifi­
cance associated with tumor grade.136,156,157 In other words,

FIGURE 4.181. This grade 1 endometrioid carcinoma w ith squamous 
differentiation exhibits prominent morules, many of which contain foci 
of central necrosis. The tumor is graded on the basis of its glandular 
component, which is w ell differentiated.
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FIGURE 4.184. M yoinvasive grade 3 endom etrioid carcinoma 
w ith  squamous d ifferentiation . Squamous elem ents are scattered  
throughout this aggressive adenocarcinom a, w hich is grade 3 by vir­
tue of its glandular component having an architecture th a t is > 5 0 %  
solid.

FIGURE 4.182. A,B: Grade 1 endometrioid carcinoma w ith  squa­
mous differentiation (same case as preceding figure). Note the bland 
nuclear features of the squamous morules, which are partially necrotic.

benign-appearing squamous morules, identical to those seen in 
endometrial hyperplasia and metaplasia, are typically associated 
with grade 1 endometrioid carcinomas, whereas malignant- 
appearing squamous elements are usually seen in association 
with grade 3 endometrioid carcinomas (Figs. 4 .183-4 .185). 
Traditionally, the former tumors were designated adenoacan- 
thomas, whereas the latter were termed adenosquamous carci­
nomas, but the current recommendation is to refer to all such 
tumors as endometrioid carcinomas with squamous differen­
tiation, and to grade them according to the features of the glan­
dular component.

Although not diagnostic of carcinoma, endometrial 
samples that contain masses of squamous epithelium and/or 
sheets of keratin should be viewed with suspicion, since this 
finding often represents superficial sampling of the squamous

FIGURE 4.183. Grade 1 endometrioid carcinoma w ith squamous dif­
ferentiation. Two benign-appearing, w ell-form ed morules are present 
on the right side of the image. On the left side, less discrete forms 
of squamous differentiation w ith bland nuclear features are evident.

component of an endometrioid carcinoma with extensive 
squamous differentiation (Fig. 4.186).

In some cases of endometrioid carcinoma with squamous 
differentiation, solid patches of squamous cells have clear cyto­
plasm due to the presence of abundant glycogen, which results 
in an appearance that could be mistaken for a component of 
clear cell carcinoma (Fig. 4.187). In contrast to the almost 
invariably solid, sheet-like architecture of these glycogen-rich 
squamous cells, clear cell carcinoma typically exhibits a distinc­
tive admixture of solid, papillary, and tubulocystic patterns, 
and is also generally composed of cells with a greater degree of 
nuclear atypia that often display hobnail features.

FIGURE 4.185. A,B: Myoinvasive grade 3 endometrioid carcinoma 
w ith  squamous differentiation. These tw o  high-magnification view s of 
the tumor in the preceding figure highlight the cytologically malignant 
squamous component (at center in A and a t right in B) that invades 
the myometrium.
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FIGURE 4.186. Bew are of masses of squamous epithelium  and/or 
sheets of keratin w ith in  endom etrial samples. A: This curettage con­
tains sheets of keratin associated w ith  benign-appearing squamous 
cells and small fragm ents of endometrioid carcinoma (upper and 
lower left). B: This curettage contains irregular masses of indetermi­
nate squamous epithelium  and some desmoplastic stroma. A Grade 1 
endometrioid carcinoma w as present in other tissue fragments.

FIGURE 4.188. Villoglandular endometrioid carcinoma. A: Section 
through a formalin-fixed tumor w ith  superficial myometrial invasion. 
Note the resemblance to a villous adenoma of the large intestine. 
B: This low-magnification view  documents the presence of myometrial 
invasion along the deep aspect of the tumor. In this example, villo­
glandular architecture is present in both the invasive and noninvasive 
components, and there is no stromal reaction in the myoinvasive foci.

V illog landular Endometrioid Carcinoma
Pure villoglandular endometrioid carcinoma (VGEC) has a 
gross appearance that resembles a villous adenoma of the colon, 
with shaggy, friable, fingerlike fronds projecting from the sur­
face of the tumor (Fig. 4.188A). This resemblance extends to 
the histologic features of these fronds, which consist of closely 
packed, branching arrays of long, slender papillae with delicate 
fibrovascular cores (Fig. 4 .188B).158,159 These structures are 
lined by pseudostratified columnar epithelial cells with mild to 
moderate nuclear atypia that tend to be oriented perpendicu­
lar to their basement membranes (Fig. 4 .189).158,159 The api­
cal aspects of the neoplastic cells form a predominantly smooth

FIGURE 4.187. Endometrioid carcinoma w ith  squamous d ifferen­
tiation. In this exam ple, the squamous elem ents a t right have clear 
cytoplasm due to the presence of abundant glycogen, which results in 
some resemblance to clear cell carcinoma.

border with the interposed crevice-like spaces, although occa­
sional apical cytoplasmic blebs can be seen.158 Although some 
degree of villoglandular differentiation can be seen in as many 
as 31% of endometrioid adenocarcinomas,159 most investiga­
tors reserve the diagnosis ofVGEC for the approximately 10% 
of such tumors in which the dominant pattern is villoglandular. 
When typical endometrioid adenocarcinoma and VGEC are 
admixed with one another, the conventional component is usu­
ally located at the base of the neoplasm. Although the prevailing 
opinion is that VGECs behave similarly to ordinary low-grade 
endometrioid adenocarcinomas,158 one study suggested that 
those VGECs whose villoglandular architecture is preserved in 
the areas of myoinvasion pursue a more aggressive course.159

FIGURE 4.189. Villoglandular endometrioid carcinoma. Neoplastic 
columnar epithelial cells w ith mild to moderate nuclear atypia line 
winding villous structures w ith slender, delicate fibrovascular cores 
and predominantly smooth apical aspects.
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Differential Diagnosis
The differential diagnosis of VGEC includes serous carcinoma, 
endometrioid carcinoma with small nonvillous papillae, and 
lesions within the spectrum of the benign endometrial papil­
lary proliferations described by Lehman and H art.123'124,160,161

• Serous carcinomas often have a papillary architecture, but 
classic examples are distinguished from VGEC by the combi­
nation of high rather than low to intermediate nuclear grade, 
round to oval rather than elongate and radially arranged 
nuclei, broad rather than slender papillary stalks, a more 
complex and arborizing architecture, small detached papillary 
epithelial clusters in the vicinity of the larger papillae (“epithe­
lial tufting”), and a scalloped rather than smooth surface con­
tour. Rare endometrial carcinomas represent an admixture of 
VGEC and serous carcinoma (as illustrated for endocervi­
cal tumors in Figure 3.228), and there are occasional cases 
that exhibit architectural and nuclear features intermediate 
between VGEC and serous carcinoma (Fig. 4.190). When 
these situations arise in curettage specimens, it is recom­
mended that patients be treated using the protocol for serous 
carcinoma (i.e., undergo a careful staging procedure at the 
time of hysterectomy). Anecdotal experience with intermedi­
ate (as opposed to mixed) forms suggests that they do not 
behave as aggressively as full-fledged serous carcinomas.

• In some endometrial carcinomas with a villoglandular archi­
tecture, papillary eosinophilic buds project from a signifi­
cant proportion of the slender villi, as illustrated in the next 
section. It is arbitrary whether such tumors are regarded as 
VGECs with superimposed small nonvillous papillae or con­
sidered as being within the spectrum of endometrioid adeno­
carcinomas with small nonvillous papillae. Although these 
papillary buds are of no clinical significance, their importance

lies in the fact that their presence heightens the resemblance 
of these villoglandular tumors to serous carcinomas.

• The distinction of benign endometrial papillary prolifera­
tions from VGEC is discussed in the section on metaplastic 
hyperplasias.

Note: Although VGEC could legitimately be referred to as a 
papillary neoplasm, the term “papillary” is avoided as a diagnos­
tic descriptor to help prevent confusion with the more aggres­
sive uterine serous carcinoma, which was in itially described 
and is still often diagnosed as papillary serous carcinoma.

Endometrioid Carcinoma w ith  Sm all 
Nonvillous P apillae
Some endometrioid adenocarcinomas are characterized by the 
presence of small eosinophilic papillary buds that lack fibrovas- 
cular cores. These projections are typically found within closely 
packed glands of otherwise ordinary grade 1 to 2 endometrioid 
adenocarcinomas (Figs. 4.191A and 4.192). Occasionally, buds 
with these features are also seen emanating from villous struc­
tures similar to those seen in villoglandular endometrioid ade­
nocarcinoma (Fig. 4.191B). Those endometrioid carcinomas 
in which papillary buds of this type are present in >25% of the 
tumor have been dubbed endometrioid carcinomas with small 
nonvillous papillae.161 W hen so defined, such tumors account 
for approximately 8% of endometrioid adenocarcinomas, and 
are associated with a behavior and prognosis similar to that 
of the usual type of non-high-grade endometrioid adenocarci­
noma.161 The adjacent endometrium frequently contains endo­
metrial hyperplasia with similar-appearing papillary buds.161

The distinction between the upper end of a metaplastic 
hyperplasia with papillary eosinophilic budding and an endome­
trioid adenocarcinoma with small nonvillous papillae is difficult

FIGURE 4.190. Adenocarcinoma w ith  features interm ediate  
between villoglandular endometrioid adenocarcinoma and serous car­
cinoma. In this endometrial sample, the architectural features favor 
serous carcinoma, but the nuclear features are more in keeping w ith  
VGEC. The elderly patient w as staged as if she had serous carcinoma, 
found to have tumor invading the outer half of the myometrium w ith no 
extrauterine spread, and died seven years later of unrelated causes. 
(Glass slide kindly provided by Dr. Cheryl M . Reichert.)

FIGURE 4.191. Grade 1 endometrioid adenocarcinoma w ith  small 
nonvillous papillae. A: The papillae have eosinophilic cytoplasm, lack 
fibrovascular cores, and are found budding from back-to-back glands 
of a usual endometrioid adenocarcinoma, which showed less stromal 
support in adjacent fields. B: Occasionally, these papillary buds can 
also be seen projecting from villous structures similar to those seen in 
villoglandular endometrioid adenocarcinoma.
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FIGURE 4.192. Grade 1 endometrioid adenocarcinoma w ith  small 
nonvillous papillae. Several papillae are seen projecting into gland 
lumens in an area of back-to-back glands.

FIGURE 4.193. Grade 1 secretory carcinoma. A: This tumor is 
characterized by markedly complex glands w ith  scant intervening 
stroma and prominent subnuclear and supranuclear vacuoles. B: High- 
magnification v iew  of columnar cells w ith cytoplasmic vacuolization, 
low-grade nuclear atypia, and mitotic activity.

and subjective, as discussed in the section on metaplastic hyper­
plasias. The other major differential diagnostic consideration 
is serous carcinoma, which is a more aggressive tumor that is 
distinguished mainly by its high-grade nuclear features. Serous 
carcinoma is also more likely to have psammoma bodies, invade 
angiolymphatic spaces, present with extrauterine disease, and 
lack associated hyperplasia in the neighboring endometrium.161

Secretory Carcinoma
Secretory carcinoma is a rare variant of endometrioid carci­
noma that is characterized by architecturally complex, markedly 
crowded glands that bear some resemblance to postovulatory 
day 3 to 4 secretory endometrium due to the prominence of 
clear subnuclear and/or supranuclear cytoplasmic vacuoles (Fig. 
4 .193).162,163 These tumors generally exhibit minimal epithelial 
stratification, are almost always well differentiated, and have a 
prognosis similar to grade 1 endometrioid carcinoma. The cyto­
plasmic vacuolization is sometimes due to a recognizable source 
of progesterone, in which case the secretory differentiation may 
be a transient phenomenon. However, many cases occur in 
postmenopausal women with no history of hormonal therapy, 
for which there is no explanation for the secretory appearance.

It is important to distinguish secretory carcinoma from the 
more aggressive clear cell carcinoma, which is accomplished by 
noting the low nuclear grade of secretory carcinoma and its 
lack of architectural tricks that are found within the repertoire 
of clear cell carcinomas (admixed papillary, tubulocystic, and 
solid patterns).162-164 Secretory carcinoma should also be distin­
guished from CAH with secretory differentiation, which shows 
low-grade nuclear atypia accompanied by lesser degrees of 
architectural complexity and glandular crowding (Fig. 4.194).

Endometrioid Carcinoma w ith  Benign-Appearing  
Surface Epithelial Changes
It is not uncommon for grade 1 to 2 endometrioid carcinomas 
from hysterectomy specimens to exhibit focal to prominent

surface epithelial changes that resemble papillary syncytical 
change and/or endocervical microglandular hyperplasia.97 
In this setting, these findings are usually given only a pass­
ing glance. However, in some endometrial samples where tis­
sue is limited or only the surface of the lesion is available for 
analysis, these surface epithelial changes can be the predomi­
nant or sole element and lead to diagnostic difficulties. The 
papillary syncytial aspect of this issue has been addressed and 
illustrated in the section on endometrial metaplasias. The his­
tologic features that result in a resemblance to microglandular 
hyperplasia include a prominent microglandular architecture 
associated with an intraluminal mucinous secretion, numer­
ous neutrophils located within gland lumens and the stroma, 
glands lined by cells with round to oval nuclei with a degree of 
nuclear atypia that ranges from inapparent to moderate, and 
inconspicuous mitotic activity (Fig. 4.195).97 It is not known

FIGURE 4.194. CAH w ith  secretory differentiation. In comparison to 
secretory carcinoma, the glands are less complex and less crowded, 
but exhibit a similar degree of nuclear atypia.

ak
us

he
r-li

b.r
u



240 DIAGNOSTIC GYNECOLOGIC AND OBSTETRIC PATHOLOGY: AN ATLAS AND TEXT

FIGURE 4.195. Endometrioid carcinoma w ith  surface epithelial 
change simulating microglandular hyperplasia. Note the microglan- 
dular pattern, bland nuclear features, and intraluminal/stromal neu­
trophils. This field is not diagnostic of carcinoma, but should raise 
the possibility of an associated malignancy in this postmenopausal 
patient. A t hysterectomy, there w as an underlying grade 1 endometri­
oid carcinoma w ith  superficial myometrial invasion.

whether the bland forms of these surface epithelial changes 
represent a morphologically uninformative portion of the car­
cinoma or a coexisting form of metaplastic hyperplasia.

In addition to occurring as a surface phenomenon, endo­
metrial adenocarcinomas can simulate microglandular hyper­
plasia throughout all or major portions of their superficial and 
deep aspects.165,166 Since most such carcinomas represent forms 
of mucinous or mixed mucinous and endometrioid carcinoma, 
they are discussed in the section on mucinous carcinoma.

Corded and Hyalinized Endometrioid Carcinoma
This rare, unusual variant of endometrioid carcinoma has a 
peculiar low-magnification appearance due to the presence of 
cords, clusters, and/or trabeculae of epithelioid and spindle cells

embedded within a hyalinized matrix (Fig. 4.196).134,167 Typical 
grade 1 to 2 endometrioid adenocarcinoma is also present in vari­
able amounts. Most cases also exhibit squamous differentiation, 
which is occasionally associated with the formation of osteoid.16 
The corded component exhibits variable immunoreactivity for 
cytokeratin, and is negative for the muscle markers actin and des­
min, the endometrial stromal marker CD 10, and the sex-cord 
marker inhibin.167 This immunophenotype, coupled with the 
occasionally seen gradual merging of the corded and squamous 
elements (Fig. 4.197), supports an epithelial rather than stromal 
origin for the cells in these cords. In a small percentage of cases, 
the corded architecture is unassociated with hyalinized stroma 
(Fig. 4.197); in this situation, the designation “endometrioid 
adenocarcinoma with cord-like differentiation” is more appro­
priate.

The biphasic appearance of the corded and hyalinized endo­
metrioid carcinoma imparts a resemblance to carcinosarcoma, 
and there is no doubt that these tumors account for a signifi­
cant proportion of neoplasms previously placed in the tenuous 
category of “low-grade” carcinosarcoma/malignant mixed m iil­
lerian tumor. In contrast to carcinosarcoma, the glandular and 
pseudo-stromal components are of low to intermediate rather 
than high grade, patients tend to be younger (mean age of 52 
years), nearly all patients present with disease confined to the 
uterus, and the prognosis is generally favorable.167 Although 
various rare uterine tumors with sex-cord—like growth patterns 
are also differential diagnostic considerations, the coexistence of 
endometrioid adenocarcinoma and the usual association with 
squamous differentiation in corded and hyalinized endometrial 
carcinoma generally allow for its distinction.

Endometrioid Carcinoma w ith  a Prominent 
Spindle Cell Component
Although better documented for ovarian rather than endome­
trial endometrioid tumors,168 rare uterine endometrioid carci­
nomas can exhibit prominent spindle cell differentiation (Fig. 
4 .198).134 These tumors are not worthy of the ominous-sounding

FIGURE 4.196. A,B: Characteristic biphasic appear­
ance of corded and hyalinized endometrioid adenocar­
cinoma. Note the focus of squamous differentiation at 
the lower right in A.ak
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FIGURE 4.197. Endometrioid adenocarcinoma w ith  cord-like differ­
entiation. Note the merging of the corded and squamous elements 
(typical low-grade endometrioid carcinoma w as present in adjacent 
tissue). In this exam ple, stromal hyalinization is absent.

designation of “sarcomatoid carcinoma,” since both the glan­
dular and spindle cell components appear well to moderately 
differentiated and the expected behavior is no different than 
ordinary grade 1 to 2 endometrioid carcinoma. The spindle cells 
in these tumors are uniform and do not exhibit the high nuclear 
grade and brisk mitotic activity that is seen in the spindle cell 
component of carcinosarcoma, and appear to represent an abor­
tive form of squamous differentiation. As such, the spindle cell 
component in these endometrioid carcinomas should not be 
considered a solid growth pattern for grading purposes. Instead, 
these tumors should be graded based upon the architectural and 
nuclear features of the glandular component. In addition to the 
differences in nuclear grade and mitotic activity noted above, 
these tumors are also distinguished from carcinosarcoma by

FIGURE 4.198. Endometrial endometrioid carcinoma w ith  a promi­
nent spindle cell component. A: An area of w ell-d ifferen tiated  endo­
metrioid adenocarcinoma is seen in association w ith  a spindle cell 
proliferation. B: The spindle cells are uniform, bland, m itotically inac­
tive, and merge imperceptibly w ith  some of the neoplastic glands.

FIGURE 4.199. Endometrioid carcinoma w ith rare psammoma bod­
ies (arrow and inset). These concretions are laminated and basophilic.

their gradual blending of the epithelial and spindle cell compo­
nents and by the frequent finding of diffuse immunoreactivity 
of the spindle cells for cytokeratin.168

Endometrioid Carcinoma w ith  Psammoma 
Bodies
Although most endometrial adenocarcinomas that are asso­
ciated with psammoma bodies are serous carcinomas, these 
structures can rarely be encountered in endometrioid carci­
nomas of usual type, particularly in association with areas of 
inflammation and necrosis (Fig. 4 .199).169

Oxyphilic/Oncocytic Endometrioid Carcinoma
Rare oxyphilic endometrioid carcinomas are composed pre­
dominantly or entirely of cells with large amounts of granular, 
eosinophilic cytoplasm (Fig. 4 .200).1,0 When examined ultra- 
structurally, some of these tumors have been found to be com­
posed of cells with abundant mitochondria; the term oncocytic

FIGURE 4.200. Oxyphilic endometrioid carcinoma. The neoplas­
tic cells of this back-to-back glandular proliferation have abundant 
amounts of granular, eosinophilic cytoplasm.
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FIG URE 4.201. Lipid-rich endometrioid carcinoma. Note the abun­
dant amount of foam y cytoplasm w ithin the neoplastic cells. These 
cells resemble foam y histiocytes, but are recognized as epithelial by 
their cohesiveness and their ability to form glandular structures.

FIG U RE 4.202. Ciliated adenocarcinoma. A: The diffusely infiltrative  
("adenoma malignum") pattern of myoinvasion is the only indicator 
of malignancy in this case. There is no stromal reaction to the w ell- 
differentiated, myoinvasive glands. B: The infiltrating glands are lined 
by ciliated cells w ith  bland nuclear features th at in other settings 
w ould pass for ciliated cell change. Myom etrium  is a t right.

carcinoma has been applied in this situation.171 Oxyphilic car­
cinomas are generally grade 1 or 2 and have a presentation and 
behavior that does not differ from grade and stage-matched 
endometrioid carcinomas of conventional type.

Lipid-Rich Endometrioid Carcinoma
Rare endometrioid carcinomas contain a significant compo­
nent of cells with large amounts of foamy, microvesicular cyto­
plasm that can presumably be attributed to the presence of lipid 
(Fig. 4.201). Although there is more experience with ovarian 
versions of these endometrioid carcinomas with clear cells of 
nonsecretory type, they do occur in endometrial forms as well.1 2

Sertoliform Endometrioid Carcinoma
The presence within endometrioid carcinomas of columnar to 
cuboidal cells with bland nuclei that form uniform, hollow to 
solid tubules and trabecular structures can result in an appearance 
that resembles ovarian Sertoli cell tumors. This phenomenon is 
better documented for ovarian endometrioid carcinomas (see Figs. 
7.108 and 7.109), but has been shown to occur in endometrial 
tumors on very rare occasions.173 These tumors are differentiated 
from endometrial stromal sarcomas with sex-cord-like elements 
and uterine tumors resembling ovarian sex-cord tumors by their 
association with endometrioid carcinoma of usual type, and are 
further distinguished from endometrial stromal sarcoma with 
sex-cord-like elements by their lack of a malignant mesenchymal 
component and absence of a permeative growth pattern.173

Ciliated Carcinoma
The vast majority of endometrial glandular processes that 
consist predominantly of ciliated cells represent ciliated cell 
change or a form of metaplastic hyperplasia. However, very

rare endometrioid adenocarcinomas have been documented to 
be composed predominantly of cells that bear cilia that are rec­
ognizable with a conventional microscope. Most of these cases 
are ciliated versions of well-differentiated endometrioid adeno­
carcinoma (Fig. 4.202), although another more readily iden­
tifiable form has been described in which sheets of cells with 
malignant (grade 1 to 2) nuclear features are punctuated by 
small extracellular lumens lined by ciliated cells.122 Unless the 
well-differentiated form of ciliated adenocarcinoma is admixed 
with conventional endometrioid adenocarcinoma or contains 
foci with appreciable nuclear atypia and mitotic activity within 
an area of architectural complexity, its true nature is unlikely 
to be recognized in an endometrial curettage. Flagging of the 
process as at least a form of atypical hyperplasia should lead 
to appropriate treatment; definitive diagnosis may need to be 
deferred until a hysterectomy specimen can be evaluated.

ENDOMETRIOID ADENOCARCINOMA: 
MYOMETRIAL AND VASCULAR INVASION
M yom etria l Invasion: Frequency 
and Prognostic Significance
Grade 1 endometrioid carcinomas have a reported incidence 
of myometrial invasion that ranges widely from 16% to 
75% ,106'126,149 which suggests interpretive issues in the evalua­
tion of superficial myoinvasion and different diagnostic thresh­
olds in making the subjective distinction between CAH and 
well-differentiated adenocarcinoma (e.g., a pathologist with a 
low threshold for a diagnosis of carcinoma who utilizes strict 
criteria for myoinvasion will have a much lower incidence of 
myoinvasive carcinomas than a pathologist who has a higher
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threshold for a diagnosis of carcinoma who uses lax criteria for 
myoinvasion). Deep (outer half) myometrial invasion is more 
likely to occur in high-grade tumors, although occasionally 
one will encounter grade 1 tumors with deep myoinvasion or 
grade 3 tumors that are confined to the endometrium.129,149 
Not surprisingly, there is a positive correlation between increas­
ing depth of myometrial invasion and the incidence of pelvic 
lymph node metastases.149 Although stage of the tumor domi­
nates prognosis, the depth of myometrial invasion is probably 
the most important prognostic factor in endometrioid carcino­
mas that are confined to the uterus.128,136

M yom etrial Invasion: Issues Related  
to Sectioning, M easuring, and Reporting
Given its prognostic significance, it is important to accurately 
measure the depth of myometrial invasion and to indicate 
the percentage of myometrial penetration, so that the patient 
can be accurately staged. The measurement is a histologic one 
that is made from the nearest normal endometrial-myome­
trial junction to the deepest point of microscopically con­
firmed myoinvasion. Whenever topographically feasible, a 
full-thickness section that includes a portion of the normal 
endometrial-myometrial junction and the deepest point of 
invasion should be submitted for histologic evaluation. If the 
uterine wall is too thick to submit such a section, the myo­
metrium should be cut in the horizontal plane at its midpoint 
and a bisected version of a full-thickness section should be 
submitted in two cassettes, w ith the serosal surface inked to 
facilitate orientation and notes included in the gross descrip­
tion that provide sufficient information to reconstruct how 
the sections were prepared (dividing the superficial and deep 
sections so that they fit together like a simple jigsaw puzzle 
allows for quick recognition of proper orientation).9 If sub­
mission of sections that include the normal endom etrial- 
myometrial junction is not possible due to the topography 
of the tumor, a small notch should be cut at the edge of the 
sections o f tumor at the gross level of the endometrial-m yo­
metrial junction for use as a marker when measuring depth 
of invasion. In an exophytic tumor, care should be taken to 
measure the depth of myometrial invasion as described above 
rather than measuring the thickness o f the tumor, which 
would include the noninvasive portion of the tumor that pro­
trudes into the endometrial cavity.174 Plugs of tumor found 
within angiolymphatic spaces beyond the deepest point of 
myoinvasion should not be taken into account when measur­
ing the depth of myometrial invasion.

In the FIGO staging system of endometrial carcinoma, 
tumors that are confined to the uterine corpus are stage I and 
are subdivided based upon the depth of myometrial invasion. 
In the system that was utilized between 1988 and 2008, stage 
la  indicated that the tumor was limited to the endometrium, 
stage lb  indicated invasion of <50% of the myometrium, and 
stage Ic indicated invasion of >50% of the myometrium.135 
The 2008 revised FIGO staging system for endometrial car­
cinoma has condensed the previous stage la  and lb categories

into a new stage la  with no or <50% myometrial invasion, with 
the new stage lb for tumors with >50% myoinvasion.151 The 
rationale for this change was twofold: (a) distinction between 
endometrial carcinomas that are confined to the endometrium 
(the old stage la) from those that are superficially invasive (the 
old stage lb) is difficult and subjective and (b) there are no 
appreciable differences in survival for patients with grade 1 or 
2 tumors with these stages of disease, with 5-year survivals in 
the range of 90% to 93% .147,175

The diagnosis line of the pathology report should suc­
cinctly indicate the percentage of myometrial penetration, 
depth of myometrial invasion, and myometrial thickness 
at the point of deepest invasion, and should also indicate 
which slide demonstrates the deepest focus of myoinvasion to 
facilitate subsequent slide review. For example, the depth of 
myoinvasion can be reported as 75% (1.5/2.0 cm) into myo­
metrium (slide M ). Until pathologists and clinicians become 
thoroughly familiar with the new staging system, it is rec­
ommended that if  the pathology report indicates the tumor 
stage, then it should be specified that the 2008 FIGO system 
is being used and that the equivalent former stage be provided 
(the above example would be reported as revised FIGO 2008 
stage lb, formerly stage Ic).

Patterns of M yom etrial Invasion
Usual Pattern
The conventional form of myometrial invasion is easily recog­
nized by the presence of irregularly shaped, sharply angulated 
glands dissecting through the myometrium with an associated 
stromal reaction (Fig. 4.203). In addition to glandular struc­
tures, the epithelial elements may also be represented by sheets, 
nests, cords, or isolated neoplastic cells. Most commonly, the 
stromal reaction takes the form of loose granulation tissue with 
interspersed lymphocytes, although a desmoplastic response 
can also be seen.

FIGURE 4.203. Endometrioid adenocarcinoma demonstrating the 
usual pattern of myometrial invasion. Note the jagged contours of the 
infiltrating epithelial elements and the associated stromal reaction.
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FIGURE 4.206. Expansile, pushing pattern of myometrial invasion 
in a high-grade endometrioid adenocarcinoma. The subtle stromal 
reaction consists of interspersed myometrial lymphocytes along the 
advancing border of the tumor.

FIGURE 4.204. A,B: Expansile, pushing pattern of myometrial inva­
sion in a grade 1 endometrioid adenocarcinoma. The interpretation of 
myoinvasion is supported by the combination of the absence of incor­
porated benign glands, the lack of adenomyosis in the vicinity, and 
the presence of a thin band of lymphocytes and plasma cells at the  
interface between the tumor and myometrium (highlighted in B).

Expansile, Pushing Pattern
The advancing margin of some myoinvasive carcinomas is 
characterized by a broad, expansile, pushing front with a mild 
to absent stromal reaction (Figs. 4.204—4.206). In such cases, 
it is particularly important to submit histologic sections that 
employ one of the methods outlined above for indicating 
the level of the normal endometrial-myometrial junction to 
facilitate recognition and measurement of myometrial inva­
sion. Distinction of this form of myoinvasion from tumor 
involvement of an irregular endometrial-myometrial junction 
or tumor extension into adenomyosis can be difficult, and is 
discussed in the section on mimics of myometrial invasion.

Diffusely Infiltrative Pattern
This pattern, also referred to as an “adenoma malignum” form 
of myoinvasion, is characterized by individual, well-formed 
glands with mild to occasionally moderate nuclear atypia that 
diffusely infiltrate the myometrium with an inconspicuous 
or absent stromal reaction.176 In most cases of this type, there 
is widespread infiltration of the myometrium that is readily 
apparent at low magnification (Fig. 4.207). Recognition of the 
diffusely infiltrative pattern of myometrial invasion is based 
largely upon these low-power architectural features, since the 
architecture and nuclear features of the individual glands are 
not diagnostic of malignancy (Fig. 4.208). Given this situa­
tion, it is not surprising that it can be difficult to distinguish

FIGURE 4.205. Expansile, pushing pattern of myometrial invasion in 
a high-grade endometrioid adenocarcinoma. This longitudinal section 
through a formalin-fixed uterus reveals a pale yellow  tumor infiltrating 
the inner portion of the myometrium as a broad front w ith a pushing 
margin. The multinodular lesion w ithin the myometrium is a leiomyoma.

FIGURE 4.207. Grade 1 endometrioid adenocarcinoma w ith  a dif­
fusely infiltrative pattern of myoinvasion. A: This low-magnification  
v iew  demonstrates diffuse perm eation of the myometrium to w ithin  
2 mm of the uterine serosa. Some partially involved foci of adenomyo­
sis are also present centrally. B: W ell-form ed glands "m elt" through 
the myometrium w ithout eliciting a stromal reaction.
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FIGURE 4.208. A,B: Grade 1 endometrioid adenocarcinoma w ith  a 
diffusely infiltrative pattern of myoinvasion. The cells lining the glands 
are of low nuclear grade, and are recognized as m alignant only by their 
collective architecture, location w ithin the myometrium, and lack of 
associated endometrial stroma.

superficial myometrial invasion of this type from well-differ- 
entiated endometrial carcinoma involving an irregular endo- 
metrial-myometrial junction or extending into adenomyosis 
with atrophic and fibrotic stroma. W hen agonizing over this 
differential diagnosis, it is comforting to know that stage 
I tumors with a diffusely infiltrative pattern of growth have 
a 98% recurrence-free survival across the entire spectrum of 
myoinvasion,176 so an inability to definitively recognize super­
ficial myometrial invasion of this type is highly unlikely to be 
clinically significant.

MELF (Microcystic, Elongated, and Fragmented) 
Pattern
This distinctive pattern of myometrial invasion is character­
ized by variable combinations of microcystic, elongated, 
and fragmented glands that are associated with a prominent

FIGURE 4.209. "MELF" pattern of myometrial invasion. A: An iso­
lated microcystic gland (arrow) lies deep to a conventional invasive 
endometrioid adenocarcinoma. Note the prominent loose granulation 
tissue surrounding the microcystic gland, which serves as a useful low- 
magnification marker of this form of invasion. B: High-magnification 
view  of the microcystic gland w ith  surrounding loose granulation tis­
sue. This type of myoinvasion can be easily overlooked.

fibromyxoid stromal reaction.177 It is not uncommon for sub­
tle epithelial elements from this form of myoinvasion to be 
lurking within islands of edematous fibromyxoid tissue sev­
eral millimeters deep to more conventional forms of invasive 
adenocarcinoma (Fig. 4.209). Invasive endometrioid glands of 
the usual type may be seen transitioning into those with MELF 
features (Fig. 4 .2 10A). The microcystic and elongated glands 
of the MELF pattern of invasion are often lined by flattened 
cells with eosinophilic, squamoid cytoplasm, with slit-like ver­
sions resulting in an endothelioid pattern that simulate vascular 
spaces (Fig. 4.210B). The lumens of these unusual-appearing 
glandular structures often contain aggregates of neutrophils, 
and the altered stroma typically contains an admixture of 
lymphocytes, neutrophils, and eosinophils. The endothelioid

FIGURE 4.210. "MELF" pattern of myometrial inva­
sion. A: Conventional invasive endometrioid adeno­
carcinoma (top) is seen transitioning to elongated 
and fragm ented patterns of MELF-type invasion. Note 
the retraction artifact surrounding some of the small 
aggregates of tumor cells (arrows). B: This elongated, 
malignant "endothelioid" gland is lined by flattened  
cells w ith eosinophilic cytoplasm and could be mis­
taken for a vessel.
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FIGURE 4.211. Endothelioid pattern of MELF-type invasion. The 
presence of inflammatory cells and squamoid tumor cells w ithin the 
gland lumen mimics angiolymphatic invasion by carcinoma.

pattern can mimic vascular invasion when there are sloughed 
tumor cells within the gland lumens (Fig. 4.211). In the frag­
mented form, tumor cells occur singly or in small aggregates 
within loose granulation tissue, sometimes accompanied by 
retraction artifact (Fig. 4 .2 10A and Fig. 4 .2 12A). Cytokeratin 
immunohistochemistry can be utilized as indicated to detect 
small numbers of tumor cells within suspicious foci of altered 
stroma (Fig. 4.212B) or to confirm the epithelial nature of the 
elongated (endothelioid) pattern of invasion.

Vascular Invasion: Frequency and Prognostic 
Significance
Angiolymphatic invasion occurs in approximately 15% to 25% 
of endometrioid carcinomas, and is significantly more likely 
to be found in high-grade tumors.129,149,178 Most studies have

found angiolymphatic invasion to be an important adverse 
prognostic factor in endometrial carcinomas that are confined 
to the uterus.128,178 Accordingly, the presence or absence of 
this feature should be indicated in the diagnosis line of the 
pathology report.

Patterns of Vascular Invasion
Usual Pattern
In the usual type of angiolymphatic invasion, cohesive, sharply 
demarcated nests of tumor cells are found within vascular 
spaces (Fig. 4.213). Distinction of true angiolymphatic inva­
sion from retraction artifact is discussed in the section on 
artifacts in Chapter 3. The additional differential diagnostic 
considerations of intravascular menstrual endometrium, intra- 
vascular endometrial tissue associated with adenomyosis, the 
elongated/endothelioid “MELF” pattern of myometrial inva­
sion, and vascular pseudoinvasion related to total laparoscopic 
hysterectomy are discussed elsewhere in this chapter.

Histiocytoid Pattern
This subtle form of angiolymphatic invasion features discohesive 
tumor cells with eosinophilic cytoplasm that may be intermin­
gled with red and/or white blood cells (Fig. 4 .214).179 The tumor 
cells bear some resemblance to histiocytes, and this resemblance 
is maintained in associated lymph node metastases. Although 
easily overlooked, the presence of this form of vascular invasion 
should be suspected if  the candidate vessel harbors loosely associ­
ated cells with significant nuclear atypia and/or small clusters of 
cohesive cells. In difficult cases in which definitive vascular inva­
sion cannot be identified elsewhere in the specimen, the epithe­
lial nature of the abnormal intravascular cells can be confirmed 
by documenting their immunoreactivity for cytokeratin.

FIGURE 4.212. Fragmented pattern of MELF-type invasion. A: Tumor 
cells, occurring singly and in small clusters [arrow}, may be difficult to 
recognize w ithin the altered stroma. B: The fragm ented epithelial e le ­
ments are highlighted by cytokeratin immunohistochemistry.

FIGURE 4.213. A,B: Endometrioid adenocarcinoma w ith  angiolym­
phatic invasion. Since veins are expected ad jacent to lymphatics, their 
presence serves as supportive evidence th at the spaces surround­
ing the plugs of tumor represent true lymphatic channels rather than 
retraction artifact, as does the location of the involved vessels being in 
tissue adjacent to rather than w ith in  the main tumor mass.
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FIGURE 4.214. Histiocytoid pattern of vascular invasion. A: This 
thin-w alled myometrial vein contains loose aggregates of tumor cells 
derived from an endometrioid adenocarcinoma. The tumor cells, which 
are located a t the top and bottom of the image, are partially enmeshed 
in fibrin and are admixed w ith  inflamm atory cells and erythrocytes. 
B: This venous space, which w as adjacent to the vessel in A, contains 
a small cluster of m alignant cells (circled).

ENDOMETRIOID ADENOCARCINOMA: 
M IM ICS OF MYOMETRIAL INVASION
Sim ulation of M yoinvasion by Endometrioid 
Adenocarcinom a Involving Adenomyosis
The presence and extent of myometrial invasion are often over­
estimated by pathologists, which in some cases is due to the 
misinterpretation of involvement of adenomyosis by adenocar­
cinoma as true myometrial invasion.174,180 Such involvement 
occurs in about 20% to 25% of cases in which endometrial 
adenocarcinoma coexists with adenomyosis, is associated with 
low-grade endometrioid adenocarcinoma in the vast majority 
of cases, and in cases that lack foci of legitimate myometrial 
invasion is associated with a prognosis that is equivalent to

noninvasive endometrial adenocarcinoma.181,182 Limited data 
also suggest that the presence of tumor-involved adenomyo­
sis deeper within the myometrium than conventional invasive 
adenocarcinoma does not worsen the prognosis and should not 
influence staging (e.g., an adenocarcinoma with inner half myo­
invasion and involvement of adenomyosis that extends into the 
outer half of the myometrium should still be staged as invading 
only the inner half).183 Regarding the rare and difficult to diag­
nose situation in which myoinvasive foci of adenocarcinoma 
emerge from foci of tumor-involved adenomyosis at a depth 
that is significantly deeper than the component of conventional 
invasive adenocarcinoma, insufficient outcome data exist to 
determine if this finding is of any prognostic significance.183

Although extension of endometrial adenocarcinoma into 
adenomyosis is usually a microscopic finding, in occasional 
cases it can be recognized grossly as well-circumscribed, intra­
mural nodules of pale tan to off-white, solid tumor with scat­
tered slit-like spaces or minute cysts (Fig. 4 .2 15A). The correct 
diagnosis is suggested by the low-magnification appearance of 
tumor islands with smooth, rounded contours that are usu­
ally located within the inner third of the myometrium (Fig. 
4 .215B ).182 Evidence that is further supportive of this diag­
nosis includes the presence of (a) residual benign endome­
trial “marker” glands and/or endometrial stromal cells that 
are entrapped within the carcinomatous foci (Figs. 4.216 and 
4.217), (b) a tumor-myometrial interface that shows no evi­
dence of desmoplasia, edema, or inflammation, and (c) neigh­
boring areas of uninvolved adenomyosis.182 In the very rare 
cases in which there is no overlying endometrial adenocarci­
noma, the adenocarcinoma is considered to have arisen from 
within the foci of adenomyosis.184

Sim ulation of Myoinvasion by Endometrioid 
Adenocarcinom a Involving an Irregular 
Endom etria l-M yom etria l Junction
Although interpretation of adenocarcinoma extending into 
adenomyosis can be problematic, the most common cause

FIG U R E 4.215. Noninvasive grade 1 endometrioid 
adenocarcinoma w ith involvement of adenomyo­
sis. A: This section through a formalin-fixed uterus 
reveals a shaggy, superficial endometrial carcinoma 
at left and tw o nodules w ithin the superficial myo­
metrium that represent extension of adenocarci­
noma into adenomyosis. Note the slit-like space in 
the nodule a t right. B: This low-magnification view  
of a corresponding histologic section shows nonin­
vasive carcinoma at far left and nodules of adeno­
carcinoma w ithin adenomyosis.
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FIGURE 4.216. Noninvasive grade 1 endometrioid adenocarcinoma 
involving a nodular focus of adenomyosis. Note the smooth contour of 
the nodule, the absence of a stromal response, and the presence of 
several compressed, benign "marker" glands located both w ithin and 
at the periphery of the neoplastic glandular proliferation (two of these 
glands are marked by arrows).

FIG U R E 4.217. Noninvasive grade 1 endometrioid adenocarcinoma 
involving adenomyosis. A: This image demonstrates adenocarcinoma- 
tous glands impinging upon a benign "marker" gland. B: This image 
shows a narrow band of recognizable endometrial stroma betw een the 
neoplastic glands. Note: Both images w ere taken from the edge of 
involved foci of adenomyosis.

of overdiagnosis of myometrial invasion is involvement of an 
irregular endometrial-myometrial junction by endometrial 
adenocarcinoma.174,180 The normal endometrial-myometrial 
junction typically has some undulations due to interdigita- 
tions of endometrial glands and stroma with myometrium 
(Fig. 4.218). Endometrial incursions into the myometrium usu­
ally measure only a few mm, but the endometrial-myometrial 
junction may occasionally dip into the outer half of the myo­
metrium.176 The gross correlate of endometrioid carcinoma 
involving an irregular endometrial-myometrial junction is 
depicted in the right side of Figure 4.159B. In an analogous 
phenomenon, an endometrial carcinoma that involves a cor­
nual aspect of the uterus can also simulate myometrial invasion 
by extending into the intramural portion of the fallopian tube.

W hen the interface of an irregular endometrial-myome­
trial junction is replaced by adenocarcinoma, distinction from 
myometrial invasion can be difficult. The features that help 
to recognize this process as noninvasive are similar to those 
discussed above for identifying adenocarcinoma involving 
adenomyosis— the contours of the interface of the neoplastic 
glands and myometrium are smooth and well circumscribed, 
residual benign endometrial glands and/or endometrial stro­
mal cells are present, and there is no obvious stromal reaction 
(Fig. 4 .219).174,180 W hen evaluating these features, one should 
not require noninvasive carcinoma to possess a continuous, 
obvious peripheral rim of endometrial stroma, since (a) the 
impinging adenocarcinoma may severely compress and attenu­
ate the underlying stroma and (b) the endometrial stroma of

FIG URE 4.218. Irregular endom etrial-m yom etrial 
junction. A: A tongue-like extension of benign endo­
metrial glands and stroma is seen protruding into the 
myometrium. This is a common finding that represents 
a variant of normal. B: This higher magnification view  
shows the deep aspect of the portion of the endome­
trium that interdigitates w ith the myometrium.ak
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FIG URE 4.219. Nonmyoinvasive endometrial 
adenocarcinoma w ith an undulating interface w ith  
the myometrium due to involvement of an irregular 
endom etrial-m yom etrial junction. The inset highlights 
the presence of occasional residual benign glands 
(asterisk) at the interface between the tumor and the 
myometrium.

postmenopausal women is often atrophic, eosinophilic, and 
fibrotic. Moreover, since lymphocytes normally reside within 
the basalis and since a lymphocytic infiltrate may be part of 
the endometrial stromal response to adenocarcinoma, the mere 
presence of a few lymphocytes at the tumor-myometrial inter­
face is not necessarily indicative of a stromal response to myo­
metrial invasion (Fig. 4.220).

Soon after it was first recognized that CD 10 reliably 
stained endometrial stromal cells,185,186 it was hoped that this 
finding would be o f u tility  in distinguishing myoinvasive

FIG U R E 4.220. Nonmyoinvasive endometrial adenocarcinoma w ith  
involvement of an irregular endom etria l-m yom etrial junction. A: Note  
the presence of an elongated, benign endometrial gland a t the deep 
aspect of the tumor. B: High-magnification v iew  of the area circled 
in A . Occasional lymphocytes can be present w ithout indicating myo­
invasion. The lymphoid rather than endometrial stromal nature of 
the aggregate of small blue cells is supported by the intraepithelial 
location of a fe w  of these cells.

adenocarcinoma from adenocarcinoma with involvement 
of an irregular endometrial-m yom etrial junction or with 
extension into adenomyosis. Unfortunately, immunostain­
ing of straightforward cases of myoinvasive adenocarcinoma 
has shown that the stromal cells that imm ediately surround 
the myoinvasive glands are typically CD 10 positive.18’ Since 
all three of the entities in the differential diagnosis are asso­
ciated w ith peritumoral CD 10-positive stromal cells, this 
immunostain is of no assistance in helping to make this 
distinction.187

Sim ulation of Myoinvasion by Lesions Containing 
M etap lastic  Smooth M uscle  or Altered Stroma
The distinction of atypical polypoid adenomyoma from 
myoinvasive endometrioid adenocarcinoma is discussed later 
in this chapter. Some foci of adenomyosis or uterine adeno­
myomas may contain an unconventional stromal component 
that exhibits atrophy, fibrosis, or smooth muscle/fibroblastic 
metaplasia, which can result in an appearance that mimics 
well-differentiated endometrioid adenocarcinoma infiltrating 
myometrium (see section on adenomyosis).174

ENDOMETRIAL CARCINOMA: SPECIAL 
VARIANTS (INCLUDING CARCINOSARCOMA)
Serous Carcinoma
Serous carcinoma is the major “type II” (estrogen-independent) 
endometrial carcinoma.188 In contrast to the much more com­
mon “type I” (estrogen-dependent) endometrioid carcinomas, 
serous carcinomas lack an association with endometrial hyper­
plasia, tend to occur in an older age group, and often behave in 
an aggressive fashion.188 These tumors were originally referred 
to as uterine papillary serous carcinoma (UPSC), reflecting 
their typical complex papillary architecture.160 However, with
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FIG URE 4.221. Serous carcinoma. This opened half of a lightly 
formalin-fixed uterus demonstrates the presence of a shaggy, polypoid 
tumor mass that fills the endometrial cavity and approaches the lower 
uterine segment.

FIG U R E 4.222. Serous carcinoma. This section through a form alin- 
fixed uterine w all demonstrates a light tan to pale yellow  serous 
carcinoma w ith  myometrial invasion. The papillary architecture of the 
tumor imparts a shaggy and/or granular appearance to its cut surface.

the recognition that occasional cases have a predominantly 
glandular or solid rather than papillary architecture, the less 
restrictive term “serous carcinoma” has been adopted.

Serous carcinomas represent 5% to 10% of endometrial 
carcinomas.189 The typical presentation is a 65- to 70-year-old 
woman with postmenopausal uterine bleeding who also often 
has high-grade adenocarcinomatous or otherwise worrisome 
cells in her Pap smear (Fig. 3.269).190 It is fairly typical for the 
patient to have a small, atrophic uterus that harbors a bulky 
tan tumor that fills the endometrial cavity (Fig. 4.221). Careful 
gross examination will often reveal a granular or shaggy appear­
ance due to the presence of papillations (Fig. 4.222), although 
this finding can also be seen in villoglandular, clear cell, and 
other types of endometrial carcinoma. Myoinvasive foci of 
serous carcinoma may be grossly inconspicuous and require 
numerous sections for identification.

Serous carcinomas are not graded, since they are consid­
ered high grade by definition. They typically have an arborizing, 
complex papillary architecture with fibrovascular cores that are 
usually more substantial than those seen in VGECs, although 
thin papillae may also be encountered (Fig. 4.223A ,B).191 The 
cells lining the papillae are variably stratified and are charac­
teristically of high nuclear grade, which classically translates 
to enlarged, round to oval nuclei with cleared chromatin and 
macronucleoli (Fig. 4.224). Scattered monstrous, pleomorphic 
nuclear forms with dark, smudged chromatin are often pres­
ent, typically simulating an “umbrella cell layer” or protruding 
into gland lumens in a hobnail fashion (Fig. 4.225). There is 
brisk mitotic activity, and atypical division figures are usually 
readily identified. A characteristic feature that further compli­
cates the architectural pattern is the exfoliation of small papil­
lary clusters and individual tumor cells in the vicinity of the

FIG URE 4.223. Serous carcinoma. A: Broad 
papillae are characteristic. B: Slender papillae 
may also be seen in serous carcinoma (arrow). 
C: Typical pattern of diffuse strong nuclear immunore­
activity of serous carcinoma for p53.ak
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FIG U RE 4 .224. Serous carcinoma. Compare the high-grade nuclear FIG U R E 4.226. Serous carcinoma in an area of prominent epithelial
features of this tumor w ith  the strip of nonneoplastic endometrial epi- tufting,
thelium  in the low er le ft corner. “  "

larger papillae, which is a phenomenon referred to as epithelial 
tufting (Fig. 4.226). Psammoma bodies are present in approxi­
mately 30% of the cases, but are not entirely specific for this 
type of carcinoma.169 The papillary pattern predominates on 
the surface where the tumor can grow into an expandable cav­
ity, but myoinvasive serous carcinoma is usually characterized 
by a “gaping glands” pattern (Fig. 4 .227).160 In some cases, slit­
like glandular spaces may be a dominant feature (Fig. 4.228).

Occasionally, serous carcinomas exhibit prominent glan­
dular differentiation that takes the form of tubular spaces 
(Fig. 4.229), or the tumor may grow predominantly as sheets 
of high-grade cells (Fig. 4.230). In these cases, it is the pres­
ence of high-grade nuclear features, coupled with supportive 
evidence of serous differentiation (focal papillae and/or slit­
like spaces) and/or an immunophenotype that includes p l6

positivity, p53 positivity, and progesterone receptor negativity, 
that helps to establish a diagnosis of serous carcinoma.138’192,193 
Diffuse, moderate to strong p i6 immunoreactivity has recently 
been demonstrated to be a nearly universal finding in uterine 
serous carcinomas, whereas endometrioid endometrial adeno­
carcinomas display patchy p l6  immunoreactivity of weak to 
moderate intensity.193 The utility of p53 immunostaining lies 
in the fact that approximately 85% of uterine serous carcino­
mas exhibit diffuse, strong, nuclear immunoreactivity for p53 
(Fig. 4.223C), whereas only about 20% of endometrioid car­
cinomas show such a staining pattern.194 Most recently, immu­
noreactivity for the oncofetal protein IMP3 has been shown 
to be an effective marker for endometrial serous carcinoma 
in this situation and may be used in place of some of these 
other markers. 195,196 W ith the progress that has been made in

FIG U R E 4.225. A ,B: Serous carcinoma. The 
presence of cells w ith large, bizarre nuclei w ith  
smudged, dark chromatin is a common finding. 
Note how these cells tend to form an "umbrella 
cell layer" overlying the other tumor cells (A ) 
or protrude into gland lumens in a hobnail fashion (B ).ak
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FIG U RE 4.227. A ,B : Serous carcinoma. The malignant glands in 
areas of myoinvasion often exhibit a "gaping gland" pattern w ith  
intraluminal hobnail cells and micropapillary projections.

F IG U R E 4 .229. Serous carcinoma, glandular pattern. Although archi­
tecturally w ell d ifferentiated, the epithelial cells lining the glands are 
of high nuclear grade and are identical to that seen in classic forms of 
serous carcinoma. Hysterectomy revealed deep myometrial invasion, 
and pelvic lymph node m etastases w ere present.

recognizing the complete spectrum of serous differentiation in 
recent years, it is apparent that some cases of “endometrioid 
carcinoma that have previously been upgraded based upon the 
presence of significant nuclear atypia actually represent serous 
carcinomas according to current criteria and supplemental 
immunohistochemistry.197

Serous carcinomas exhibit a peculiar propensity to 
arise within endometrial polyps of postmenopausal women 
(Fig. 4 .231).191’198-201 Even when of microscopic size and con­
fined to the polyp, these serous carcinomas are often associated 
with extrauterine disease. Given this situation, it is recom­
mended that (a) endometrial polyps, particularly those from 
postmenopausal women, be submitted for histologic evalua­
tion in their entirety whenever practical and (b) patients with a 
prehysterectomy diagnosis of serous carcinoma within a polyp 
undergo a thorough staging procedure.

Uterine serous carcinomas have been previously reported 
to be frequently admixed with other types of carcinoma, usually 
of endometrioid or clear cell type.189,191,198 Although “mixed 
tumors with as little as 25% typical serous histology have been 
found to behave as aggressively as conventional serous carci­
nomas,191,198 it is probable that some of these tumors would 
now be considered to be within the spectrum of the recently 
expanded definition of serous carcinoma that includes tumors 
with glandular or solid architecture under circumstances as dis­
cussed above. True mixed serous and endometrioid tumors cer­
tainly exist (Fig. 4.232), but they are undoubtedly less common 
than previously reported. The clinical outcome of tumors with 
<25% serous histology is not well defined; given the potential

FIG UR E 4.228. Serous carcinoma in an area w here slit-like glandu­
lar spaces are a prominent feature.

F IG U R E 4.230. Serous carcinoma. In this tumor, areas of solid, 
sheet-like growth blend w ith  glands w ith  slit-like spaces. The inset 
highlights the similarity in the nuclear features betw een the glandular 
and solid'components.
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FIG URE 4.231. Serous carcinoma arising within an 
endometrial polyp of an elderly woman. A: The car­
cinoma involves the tip of the polyp. B: This image 
shows the malignant focus at higher magnification.

aggressive behavior of EIC and minimal serous carcinoma, it is 
recommended that any degree of unequivocal serous differen­
tiation be noted in the pathology report.

Some serous carcinomas have areas with clear cell differen­
tiation, but many investigators allow foci that would otherwise 
qualify as clear cell carcinoma within tumors that are diagnosed 
as serous carcinoma.160,191 The rationale for this approach is 
that (a) clear cell and serous carcinomas have some overlapping 
histologic features (papillary architecture, high nuclear grade, 
and hobnail cells), (b) both tumors are considered aggressive 
variants of endometrial carcinoma, and (c) there is no known 
clinical significance to the presence of a clear cell component 
within a serous carcinoma.

Endometrial Intraepithelial Carcinoma
In approximately 90% of cases of uterine serous carcinoma, so- 
called EIC is an associated finding.191,202,203 Against a backdrop

of what is usually atrophic endometrium, EIC features an 
abrupt replacement of the surface and/or superficial glandu­
lar epithelium by cells that are similar to those of full-fledged 
serous carcinoma in their high-grade nuclear features, mitotic 
activity, high Ki-67 proliferative index, and propensity for p53 
immunoreactivity (Figs. 4 .233-4 .235).194,202,204 Although EIC 
is thought to serve as a precursor of serous carcinoma, it is fre­
quently associated with extrauterine disease even when found 
as a standalone entity, and managerially should be regarded as 
an early form of serous carcinoma. ,97-204’205 Since it can be dif­
ficult to distinguish early stromal invasion from EIC involv­
ing clusters of superficial glands, and both of these processes 
have a similar clinical behavior, the term “minimal serous car­
cinoma” has been applied to encompass both EIC and superfi­
cial serous carcinomas limited to invasion of the endometrium 
and measuring <1 cm in greatest dimension.197,203 EIC is 
also commonly referred to as noninvasive serous carcinoma,

FIG UR E 4.232. Gross and microscopic correlates of 
a mixed uterine serous carcinoma and grade 3 endo­
metrioid adenocarcinoma. A: This section through the 
uterus reveals tw o w hite nodules of endometrioid 
adenocarcinoma (1/-shaped arrows) and a separate 
superficial papillary focus of classic serous carcinoma 
(single arroW\. B: Histologic correlate of grade 3 endo­
metrioid adenocarcinoma. C: Histologic correlate of 
papillary serous carcinoma.
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FIG U RE 4.233. Endometrial intraepithelial carci­
noma (intraepithelial serous carcinoma). A: The sur­
face epithelium (at left) and a few  superficial glands 
have been replaced by malignant cells similar to those 
present in full-fledged serous carcinoma. One gland 
w ith  cystic atrophy and a smaller proliferative-type 
gland are also present. B: This p53 immunostain of a 
serial section demonstrates immunoreactivity limited 
to the foci of EIC.

serous surface carcinoma, and intraepithelial serous carci­
noma.201,206,207 Whatever terminology is used, this lesion should 
not be confused with EIN, which is the term employed as an 
alternative for the endometrial hyperplasia nomenclature (see 
section on endometrial hyperplasia).

Atypical glands thought to represent possible precursor 
lesions to EIC have been identified, to which the term 
endometrial glandular dysplasia (EmGD) has been applied.208'209 
Although interesting from a research standpoint, it is premature 
to prospectively diagnose lesions within endometrial samples 
with features that fall short of EIC as premalignant, with its 
attendant risks of confusion with incidental reactive processes, 
patient and clinician anxiety over proper therapy, and poten­
tial overtreatment. I suspect that EmGD will suffer the same 
reproducibility issues as endocervical glandular dysplasia, with

high-grade lesions being inseparable from EIC and low-grade 
lesions not being reliably distinguishable from reactive pro­
cesses. Taking the hunt for precursors of uterine serous carci­
nomas one step further, researchers have identified isolated, 
benign-appearing endometrial glands that strongly express p53 
(so-called p53 signatures), although the significance of this find­
ing when encountered in benign conditions is unknown.209,210

Stage-Related Issues and Patterns of Spread 
in Serous Carcinoma
As is true ofmost malignant neoplasms, stage is the most important 
prognostic factor. Serous carcinomas have a propensity for deep 
infiltration of the myometrium, angiolymphatic invasion (Fig. 
4.236), and extrauterine spread. In recent years, more meticulous 
staging by gynecologic oncologists and more thorough sampling

V.'S«*" T<'

FIG URE 4.234. Endometrial intraepithelial carcinoma (intraepithe- 
lial serous carcinoma) involving the endometrial surface and a fe w  
superficial glands. Compare the nuclear features of EIC w ith those of 
the atrophic gland at lower right.

FIG U R E 4.235. Endometrial intraepithelial carcinoma (intraepithe- 
lial serous carcinoma). This focus of superficial glandular involvement 
could be misinterpreted as simple atypical hyperplasia, but the macro­
nucleoli as seen here are beyond the degree of nucleolar prominence 
found in atypical hyperplasia. Frank serous carcinoma w as present in 
neighboring tissue.
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FIG U R E 4 .236. Lymphatic invasion by serous carcinoma. The lym­
phatic space that harbors the papillary cluster of serous carcinoma 
is located aw ay from the main tumor mass, is lined by endothelium, 
contains small aggregates of lymphocytes, and is located beneath a 
th in-w alled vein, all of which help to document that this represents 
true tumor involvement rather than retraction artifact.

FIG U RE 4.237. Hilus cell nest w ithin the ovarian ligament mimick­
ing microscopic involvement by serous carcinoma. A: The arrow marks 
a nerve tw ig that could be misconstrued as evidence of perineural 
invasion. B: High-magnification v iew  of the area marked by the arrow. 
Some of the hilus cells have prominent nucleoli.

of extrauterine tissues by pathologists have led to a more accu­
rately defined subset of patients with stage I disease. Long-term 
survival rates for such patients are now roughly 80% ,189 which is 
a significant improvement in comparison to studies of presumed 
stage I patients from years past and contrasts with a much lower 
survival rate of patients with stage III to IV disease. Unlike usual 
endometrioid carcinoma, most studies have not shown a correla­
tion between the depth of myometrial invasion of serous carci­
noma and the incidence of extrauterine disease.191,211

Serous carcinomas share the tendency of their ovarian 
counterpart to spread over peritoneal surfaces, which can lead 
to omental and bowel implants, malignant ascites, and abdom­
inal carcinomatosis. Since serous carcinomas are commonly 
clinically understaged, a prehysterectomy diagnosis of EIC 
or serous carcinoma of minimal or conventional type should 
prompt not only a total abdominal hysterectomy/bilateral 
salpingo-oophorectomy but also a thorough staging procedure 
that includes omentectomy, pelvic and paraaortic lymph node 
sampling, peritoneal washings, and biopsies of any suspicious 
lesions in the pelvis and abdomen.188,203,211 The sectioning pro­
tocol should include rigorous sampling of serosal surfaces, con­
nective tissue, omentum, lymph nodes, ovaries, and fallopian 
tubes (particularly the fimbriae) in an effort to identify extra- 
uterine disease that is not grossly apparent.

One caveat in the search for microscopic disease within 
connective tissue is to be careful not to misinterpret nests of 
hilus cells associated with small nerve twigs within the ovarian 
ligament or mesovarium as micronodules of serous carcinoma 
tracking along peripheral nerves (Fig. 4.237). Once attuned to 
the presence of hilus cell nests in this type of tissue, this normal 
finding is usually readily recognized; if  difficulties are encoun­
tered, their true nature could be confirmed by demonstrating an 
inhibin-positive, cytokeratin-negative immunophenotype.212

Grossly inapparent spread of serous carcinoma is often man­
ifested as small peritoneal implants, nests of tumor cells within 
capillary/lymphatic spaces, or tumor cell clusters lurking within 
the lumens of the fallopian tubes (Fig. 4.238). The finding of 
cells derived from serous carcinoma within the tubal lumens is 
highly predictive of peritoneal metastases, and retrograde trans- 
tubal spread is the mechanism that most likely accounts for the 
not uncommon finding of noninvasive serous carcinoma or EIC 
presenting with peritoneal disease.213 Further supporting this 
mechanism over synchronous, multifocal disease are the find­
ings of (a) monoclonality as assessed by p53 mutational patterns 
in cases of extrauterine disease associated with minimal serous

FIG U R E 4.238. Detached clusters of malignant cells from a serous 
carcinoma found w ithin the lumen of the fallopian tube (arrow  marks 
one of three clusters). Such a finding could be associated w ith trans- 
tubal spread into the peritoneal cavity, and explain the malignant 
behavior of some cases of EIC and nonmyoinvasive serous carcinoma.
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carcinoma or EIC214 and (b) concordant lack of WT-1 expres­
sion in matched pairs of serous carcinomas from patients that 
have both peritoneal involvement and uterine serous carcinoma 
apparently confined to an endometrial polyp (WT-1 is typically 
expressed in primary peritoneal, ovarian, and tubal serous carci­
nomas, but not in serous carcinomas of endometrial origin).215

In a minority of superficial serous carcinomas of the 
endometrium with apparent extrauterine spread, serous tubal 
intraepithelial carcinoma may actually be the source of the 
neoplastic process, rather than a mucosal site of tumor implan­
tation or separate primary lesion.216 In addition to the fallopian 
tube serving as a conduit for or potential source of endome­
trial serous carcinoma, inconspicuous lymphatic invasion (for 
which myometrial invasion is not a prerequisite) or multifocal 
carcinogenesis may still serve as the causative mechanism of 
some cases of minimal serous carcinoma of the endometrium 
associated with synchronous extrauterine disease.

Commonly encountered features of serous carcinoma can 
be summarized by the mnemonic “UPSC DASE” (pronounced 
“up'ss; dä'ze” as in upsy-daisy) for Uterine Papillary Serous 
Carcinoma —> Deep myometrial invasion, Angiolymphatic 
invasion, Spread beyond the uterus at presentation, and EIC.

Differential Diagnosis
As discussed earlier in this chapter, the differential diagnosis 
of EIC includes the Arias-Stella reaction and reactive epithelial 
atypia associated with either papillary syncytial change (PSC) 
or regeneration of the endometrial lining following curettage. 
In addition, some cases of EIC can mimic simple atypical endo­
metrial hyperplasia (Fig. 4.235), which is a rare form of endo­
metrial hyperplasia and a diagnosis that should be made with 
caution. The degree of nuclear atypia is much more marked in 
EIC than in atypical hyperplasia, with the former usually exhib­
iting high-grade nuclei with macronucleoli.197 In addition, EIC 
features an atrophic background that is seldom associated with 
atypical hyperplasia, and typically occurs in patients who are a 
decade older than those with atypical hyperplasia.197 EIC is also 
usually a localized microscopic finding, whereas most endome­
trial hyperplasias are more widespread processes. Although dif­
fuse and strong p53 immunoreactivity of a surface/superficial 
glandular lesion with significant nuclear atypia supports a diag­
nosis of EIC, there is insufficient experience with this immu- 
nostain on mimics of EIC to rely too heavily on this finding in 
isolation. Additional supportive evidence for a diagnosis of EIC 
is the finding of a high (>50%) Ki-67 proliferative index.204

Processes that need to be distinguished from serous 
carcinoma include florid PSC, villoglandular endometrioid car­
cinoma (VGEC), the occasional endometrial carcinoma with 
features that are intermediate between VGEC and serous carci­
noma, endometrioid carcinoma with small nonvillous papillae, 
endometrioid carcinoma with high-grade nuclei, and clear cell 
carcinoma. The differentiating features of most of these entities 
have been discussed earlier in this chapter. As mentioned, there 
is some overlap in the histologic features of serous carcinoma 
and some forms of clear cell carcinoma, although classic forms 
of the latter entity are readily recognized by more prominent 
zones with clear cytoplasm, an admixture of solid, papillary,

and tubulocystic architectural patterns, and a papillary com­
ponent with hyalinized stromal cores. Metastatic high-grade 
serous carcinoma originating from the fallopian tubes, ovaries, 
or peritoneum may be histologically indistinguishable from 
primary uterine serous carcinoma in a curettage specimen, and 
requires clinicopathologic correlation for its identification.

Clear Cell Carcinoma
Clear cell carcinoma and serous carcinoma account for the 
vast majority of type II (estrogen-independent) endometrial 
carcinomas. Clear cell carcinoma is less common than serous 
carcinoma, accounting for 1% to 3% of endometrial carcino­
mas, and is not appreciably different from serous carcinoma 
in its gross and presenting clinical characteristics.189,217 Unlike 
cervical and vaginal clear cell carcinoma, these tumors are not 
associated with in utero exposure to diethylstilbestrol.

The same histologic patterns (solid, papillary, tubulocystic) 
and cell shapes (polygonal, hobnail, and flattened) that are 
encountered in vaginal, cervical, and ovarian clear cell carcino­
mas are seen in the endometrial version as well, although the 
tubulocystic pattern is infrequent in this site (Figs. 4.239 and 
4.240). There is a tendency for different architectural patterns 
to be found in different areas of the tumor, and for polygonal 
clear cells to predominate in solid areas, hobnail or clear cells to 
line tubules and papillae, and flattened or hobnail cells to line 
cystic spaces.164,218 The stromal cores in the papillary areas of 
clear cell carcinoma often have a hyalinized appearance, which 
can be a useful diagnostic feature. The neoplastic cells of clear 
cell carcinoma typically have an intermediate to high nuclear 
grade, although the degree of nuclear atypia and nucleolar 
prominence are often not as striking as in serous carcinoma.

The presence of abundant glycogen-rich cytoplasm 
accounts for the cytoplasmic clearing that is characteristic of 
most clear cell carcinomas, although occasional tumors of this 
type have a variable and sometimes dominant component of 
cells with oxyphilic rather than clear cytoplasm (Fig. 4 .241).21' 
Mucin may be present within gland lumens, but is only rarely

FIG URE 4.239. A ,B: Clear cell carcinoma w ith  a predominantly solid 
pattern.
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FIG URE 4.240. Clear cell carcinoma. A: Tubulocystic 
pattern. B: Papillary pattern. Note the characteristic 
hyalinization of the fibrovascular cores.

encountered within the tumor cell cytoplasm. Psammoma 
bodies have been reported in a small percentage of tumors 
with a papillary architecture,164 which may in part be related 
to the difficulty in separating this pattern of clear cell carci­
noma from serous carcinoma. A lesion analogous to EIC that 
is a putative precursor to endometrial clear cell carcinoma has 
been described (Fig. 4 .242).219 About 15% to 30% of clear cell 
carcinomas have a minor component of endometrioid adeno­
carcinoma of the usual type.

Most studies have shown that clear cell carcinoma is an 
aggressive form of endometrial carcinoma, behaving similarly 
to or worse than stage-matched grade 3 endometrioid adenocar­
cinoma.162'218,220,221 Histologic grading of endometrial clear cell 
carcinomas is not a useful exercise, since there is no correlation 
between nuclear grade or architectural pattern and outcome.

As is the case for serous carcinoma, a prehysterectomy diagno­
sis of clear cell carcinoma should prompt a thorough staging 
procedure at the time of surgical treatment, regardless of the 
intraoperative assessment of the extent of myometrial invasion.

Differential Diagnosis
The differential diagnosis of clear cell carcinoma includes clear 
cell metaplasia, the Arias-Stella reaction, serous carcinoma, 
the secretory variant of endometrioid carcinoma, and endo­
metrioid carcinomas with squamous differentiation that takes 
the form of glycogenated clear cells, all of which have been 
discussed earlier in this chapter. In addition, those epithelioid 
smooth muscle tumors and perivascular epithelioid cell tumors 
with a predominance of clear cells can simulate clear cell carci­
nomas, but are distinguished by their myometrial origin, lack 
of glandular differentiation, and immunoprofile.

FIG U R E 4.241 . Oxyphilic clear cell carcinoma. The inset highlights 
an area w ith  hobnailing. Scattered mitotic figures and tumor cells w ith  
prominent nucleoli w ere  also present (not shown). This lesion w as  
not myoinvasive, but lymphatic invasion w as present and the patient 
developed m alignant ascites due to metastatic clear cell carcinoma 
3 years posthysterectomy.

FIG U RE 4.242. Putative precursor lesion of clear cell carcinoma 
involving the endometrial surface and a superficial gland. The inset 
highlights the high-grade nuclear features of this lesion. Fully devel­
oped clear cell carcinoma w as present in neighboring tissue.
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Mucinous Carcinoma
The incidence of mucinous carcinoma ranges from 1% to 
9% of endometrial carcinomas, with much of this variation 
due to differences in diagnostic criteria.189,222 In the largest 
reported series of mucinous carcinomas, tumors with a domi­
nant (>50%) mucinous component were considered mucinous 
carcinomas,222 whereas others may require a higher proportion 
of the tumor to be mucinous in order to qualify as this spe­
cial variant. It is my preference that cases with a nonmucinous 
(usually endometrioid) component that accounts for at least 
10% of the neoplasm be classified as mixed carcinomas. The 
vast majority of mucinous carcinomas are grade 1 or 2 and 
confined to the uterus, and have a prognosis similar to stage 
and grade-matched endometrioid carcinomas.222

Many mucinous carcinomas, particularly those that are 
well differentiated and purely mucinous, have a mucoid cut 
surface (Fig. 4.243A). Most endometrial mucinous carcino­
mas have at least a partial villous or villoglandular architecture, 
particularly on their surface where these patterns can blossom 
within the endometrial cavity (Fig. 4.243B).222 Mucinous dif­
ferentiation within endometrial carcinoma is defined by the 
presence of abundant intracytoplasmic mucin. Mucinous cells 
are usually recognizable as such in routinely stained sections 
by the presence of abundant, pink-tinged, granular or bubbly 
cytoplasm; if  necessary, their mucinous nature can be con­
firmed with stains for neutral mucin. Architectural complexity 
is generally marked in terms of crowding and formation of an 
array of glandular, villoglandular, and papillary structures, but 
the degree of epithelial stratification is typically quite limited 
in most areas (Fig. 4.244).222 An example of a mixed endome­
trioid and mucinous carcinoma is presented in Figure 4.245.

In mucinous carcinomas, neutrophils are often present 
within extracellular pools of mucin that may be located within 
cystically dilated glands or loosely associated with strands of 
neoplastic epithelium.222 This finding, when coupled with a 
microacinar architecture and bland nuclear features, produces 
a microglandular hyperplasia-like pattern (Fig. 4 .246).165,166 
This phenomenon usually occurs within a mucinous or mixed

FIG U RE 4.244. Mucinous carcinoma. This architecturally com­
plex proliferation exhibits little to no nuclear stratification. Note the 
presence of neutrophils, which are dispersed singly and in small 
intraluminal aggregates throughout the tumor.

mucinous and endometrioid carcinoma, and, as discussed ear­
lier, may also be seen on the surface of some endometrioid car­
cinomas. Although endometrial samples with this pattern that 
contain abundant abnormal tissue with moderate nuclear atypia 
are recognizable as carcinoma, more often than not it is a lim­
ited amount of cytologically bland microglandular tissue that 
is encountered in curettings. In the latter situation, a defini­
tive diagnosis is often not possible without obtaining additional 
endometrial tissue, which is usually forthcoming following a 
conversation with the clinician and a descriptive diagnosis that 
conveys the concern about the possibility of malignancy.

Differential Diagnosis
The differential diagnosis of endometrial mucinous carci­
noma includes endocervical mucinous carcinoma, metaplastic 
mucinous hyperplasia, microglandular hyperplasia, metastatic 
mucinous carcinoma, and compacted, shredded strips of 
benign endocervical mucinous epithelium.

FIG URE 4.243. Mucinous carcinoma. A: This pol­
ypoid, w ell-d ifferentiated mucinous carcinoma with  
superficial myometrial invasion has a glistening, 
mucoid cut surface. B: In this low-magnification view  
of a w ell-d ifferentiated mucinous carcinoma from 
another case, note the complexity and variety of archi­
tectural patterns.ak
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FIG U R E 4 .245. M ixed endometrioid and mucinous carcinoma

• Since there are some significant differences in the treatment 
options for endocervical and endometrial adenocarcinoma, 
the site of origin of the mucinous carcinoma is clinically 
relevant. Features that favor an endometrial origin include
(a) associated endometrial epithelium and/or stroma, (b) 
stromal foam cells, (c) associated endometrial hyperplasia or 
mucinous metaplasia, (d) minor foci of endometrioid carci­
noma, (e) a prominent villous or villoglandular surface com­
ponent, and (f) a fractional curettage and/or other clinical 
evidence that the neoplasm is located within the endometrial 
cavity.222 As discussed in Chapter 3, an immunohistochemi­
cal panel can help to distinguish endometrioid endometrial 
adenocarcinoma from the usual type of endocervical adeno­
carcinoma, but this approach is of little utility in the differ­
ential diagnosis of endometrial versus endocervical mucinous 
carcinoma.223 W hen confronted with this problem, it should 
also be remembered that authentic mucinous endocervical 
carcinomas are rare neoplasms that are unlikely to be found 
in appreciable amounts within endometrial samples, and 
occur within women who on average are a decade younger 
than patients with endometrial carcinoma (see Chapter 3).

• The determination of whether an architecturally complex 
and cytologically bland mucinous proliferation encountered 
in an endometrial sample is better classified as being within 
the spectrum of metaplastic hyperplasia or well-differentiated 
mucinous carcinoma is difficult, and sometimes impossible. 
Conspiring to reduce the pathologist’s diagnostic skills to 
educated guesswork in this situation are (a) the benign- 
appearing nature of portions of mucinous carcinomas, which 
can include foci of myoinvasion and metastases (Fig. 4.247),
(b) the tendency of these benign-appearing foci to predomi­
nate superficially, where they represent the tissue most likely 
to be recovered during endometrial sampling, and (c) the 
commonplace finding within mucinous carcinomas of sig­
nificant heterogeneity of architectural patterns and only 
focal areas with nuclear atypia (Figs. 4.248 and 4.249). The 
most useful histologic features that facilitate recognition of 
mucinous carcinoma in this setting are the presence of epi­
thelial stratification, loss of nuclear polarity, and moderate 
nuclear atypia, all of which may require abundant tissue for 
identification.222 In instances in which an atypical mucinous 
proliferation cannot be definitively diagnosed as mucinous 
carcinoma within an endometrial biopsy or curettage, phras­
ing of the pathology report should indicate the concern for 
the possibility of carcinoma (see section on mucinous meta­
plastic hyperplasia).

• Features of microglandular hyperplasia-like endometrial car­
cinoma that facilitate its distinction from contaminating frag­
ments of endocervical microglandular hyperplasia include (a) 
the postmenopausal status of the patient, (b) foci with signifi­
cant nuclear atypia and mitotic activity, (c) an absence of asso­
ciated reserve cell hyperplasia and subnuclear vacuoles, (d) a 
Ki-67 proliferative index of >5%, (e) a CD 10 strong/CD34 
negative to weak stromal staining pattern (in those samples 
with ample stroma), (f) the uncommon finding of associated 
stromal foam cells, and (g) a sample of sufficient size with 
associated areas of typical endometrioid or mucinous carci­
noma.165,224-226 The utility of p l6  and vimentin immunohis- 
tochemistry in this situation is controversial.224,225,227

FIG U RE 4.246. A ,B: M icroglandular hyperplasia­
like area in a grade 1 mucinous carcinoma.ak
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FIG UR E 4.247. Myoinvasive and m etastatic muci­
nous carcinoma w ith a deceptively bland appearance. 
A: M yom etrial invasion by a very w ell-d ifferentiated  
mucinous carcinoma. The glands resemble benign 
endocervical glands, and there is no stromal reaction. 
B: W ell-d ifferentiated mucinous carcinoma w ithin a 
pelvic lymph node. The tumor deposit is architecturally 
complex w ith inapparent to focally moderate nuclear 
atypia. This patient developed lung metastases 4 
years later.

• Very rarely, the uterus harbors a metastatic mucinous car­
cinoma. These tumors are distinguished from primary 
mucinous carcinoma by the clinical history of an extrauter- 
ine tumor with similar histology, a “bottom heavy” distri­
bution of tumor that is concentrated in the myometrium, 
prominent angiolymphatic invasion, and signet-ring or 
colloid patterns that would be unusual for primary uterine 
tumors.189

• The ability of artifactually aggregated and coiled strips of 
benign endocervical mucinous epithelium to mimic a sig­
nificant mucinous lesion is discussed in the section on meta­
plastic hyperplasias and illustrated in Figure 4.150.

Small Cell (Neuroendocrine) Carcinoma
Small cell carcinomas represent approximately 1 % of endometrial 
carcinomas.189 They share the histologic appearance and aggres­
sive behavior of their more common counterparts in the uterine

cervix (Fig. 4.250).228,229 The characteristic nuclear features and 
variants of small cell carcinoma are discussed in Chapter 3.

Differential Diagnosis
Roughly half o f endometrial small cell carcinomas are asso­
ciated with an endometrioid carcinoma, which can lead to 
their m isinterpretation as carcinosarcomas.228,229 Further 
complicating this differential diagnosis is the fact that occa­
sional carcinosarcomas can have small cell carcinoma as 
one of their components (Fig. 4 .2 5 1).229 The sarcomatous 
component of most carcinosarcomas is composed of pleo­
morphic, spindle-shaped cells rather than cells that could 
be confused w ith a small cell malignancy. If indicated, 
im m unohistochemistry or ultrastructural studies could be 
performed in biphasic tumors composed of adenocarcinoma 
and a small cell m alignancy in an effort to document that 
the small cell component exhibits neuroendocrine rather 
than sarcomatous differentiation.

FIG U R E 4.248. Heterogeneity w ithin an endome­
trial curettage that contains a mixed endom etrioid/ 
mucinous carcinoma. Fragments of a nondiagnostic 
atypical mucinous proliferation (AMP) are admixed 
w ith pieces of CAH and carcinoma (CA). AM Ps tend to 
predominate in limited, superficial samples, and often 
mask more readily recognizable portions of an underly­
ing carcinoma.

AMP
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FIG U RE 4 .249. Mucinous carcinoma w ith  moderate nuclear atypia 
in an area w ith  a vaguely microacinar growth pattern. Note the promi­
nent nucleoli w ithin some of the tum or cells.

The differential diagnosis of pure endometrial small cell 
carcinoma includes lymphoma, low-grade endometrial stromal 
sarcoma, primitive neuroectodermal tumor (PNET), second­
ary involvement by a cervical small cell carcinoma, and benign 
endometrium with nonmenstrual breakdown.

• Immunohistochemical stains for lymphoid markers will help 
to exclude or establish the lymphoid nature of a small cell 
lesion; if  lymphoid, a separate assessment is necessary to 
determine whether the process is malignant.

• In contrast to small cell carcinoma, low-grade endometrial 
stromal sarcoma tends to be composed of cells with m ini­
mal nuclear atypia and a low mitotic rate that lack nuclear 
molding and individual cell necrosis. These tumors have a 
characteristic vasculature and permeative pattern of myoin­
vasion, and large plugs of tumor within vessels are a common 
finding.

• Most PNETs exhibit evidence of neuroectodermal differen­
tiation, typically in the form of a fibrillary matrix or rosettes/ 
pseudorosettes, and are cytokeratin negative, synaptophysin 
positive, neurofilament positive, and CD99 positive.230,231 
This combination of features helps to distinguish uterine 
PNETs from small cell carcinoma.

• If the endometrial involvement by a small cell carcinoma is 
secondary to extension from a primary cervical tumor, this 
should be obvious on clinical grounds.

• It is almost a rite of passage for pathology residents to mistake 
endometrial samples with nonmenstrual shedding related 
to anovulatory cycles for small cell carcinoma. The resem­
blance can be striking, since the compacted aggregates of 
endometrial stromal cells have hyperchromatic nuclei, scant 
cytoplasm, and molded nuclear contours (Fig. 4.53). The 
absence of a mass lesion, a clinical history consistent with 
dysfunctional uterine bleeding, a double-contoured appear­
ance of some of the fragments of crumbling endometrium 
(due to an outer rim of epithelial cells surrounding the con­
densed stromal cells), associated papillary syncytial change, 
and an absence of mitotic activity within the compact cell 
aggregates are features that aid in the recognition of benign 
endometrium with nonmenstrual breakdown. The degener­
ating stroma of some examples of menstrual endometrium 
can also raise this differential diagnostic consideration.

Undifferentiated Carcinoma (N on-S m all Cell)
This tumor, which represents up to 9% of all endometrial car­
cinomas, was recendy separated from and found to be more 
aggressive than grade 3 endometrioid carcinoma.139,140 It is dis­
tinguished from grade 3 endometrioid carcinoma by virtue of 
its complete absence of glandular structures, and is composed 
of diffuse sheets of monotonous, medium-sized cells with 
moderate nuclear atypia (Fig. 4.252).139 There is brisk mitotic 
activity, and foci of necrosis are typically present. Evidence of

FIG U R E 4.250. Endometrial small cell carcinoma. A: 
M any of these tumor cells fit the description of the 
oat cell variant. B: Intermediate variant. Note: these 
images w ere taken from different areas of the same 
tumor.ak
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FIG U R E 4.251. Small cell carcinoma as a compo­
nent of carcinosarcoma. A: In addition to the small 
cell carcinoma (top), components of adenocarcinoma 
and spindle cell sarcoma are also present. B: This 
high-magnification view  includes all three malignant 
components.

neuroendocrine differentiation is usually absent or only focally 
present, and its presence or absence has no impact on the dismal 
prognosis of patients with this tumor.232 At least focal immu­
noreactivity for cytokeratin and epithelial membrane antigen 
is almost always present.139 To avoid confusion with small cell 
carcinoma, which is often referred to as a form of undifferenti­
ated carcinoma, the pathology report should specify that these 
tumors represent a non—small cell variant of undifferentiated 
carcinoma.

Occasional endometrial carcinomas are composed of an 
admixture of low-grade (grade 1 or 2) endometrioid carci­
noma and undifferentiated carcinoma (Fig. 4 .253).141 These 
tumors have an aggressive behavior, even when the undiffer­
entiated component comprises as little as 20% of the tumor.141 
Note that a strict application of the FIGO grading system 
for these tumors would result in a diagnosis of a grade 2 or 
grade 3 endometrioid carcinoma, depending on whether the 
undifferentiated component comprised <50% or >50% of the 
tumor, respectively. This undergrading would underestimate

the probability of an adverse outcome, particularly in those 
cases that were misclassified as grade 2 endometrioid carcino­
mas. It is more appropriate to diagnose these tumors as a form 
of mixed carcinoma, with a note emphasizing their aggressive 
behavior.

Differential Diagnosis
The differential diagnosis of undifferentiated carcinoma 
includes grade 3 endometrioid carcinoma, hematopoietic 
malignancies (lymphoma and granulocytic sarcoma), undif­
ferentiated endometrial sarcoma, epithelioid leiomyosarcoma, 
and endometrial involvement by a large cell neuroendocrine 
carcinoma originating from the uterine cervix.

• As indicated above, grade 3 endometrioid carcinoma fea­
tures the presence of at least focal glandular differentiation 
that is lacking in undifferentiated carcinoma.

• The focal immunoreactivity of undifferentiated carcinoma 
with cytokeratin and epithelial membrane antigen can help to

FIG URE 4.252. A ,B : Undifferentiated carcinoma. In 
these tw o  different examples, note the diffuse sheets 
of monotonous tumor cells w ith  moderate nuclear 
atypia and an absence of gland formation. The tumor 
in B is partially necrotic.
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FIG U RE 4.253. M ixed low-grade endometrioid adenocarcinoma and 
undifferentiated carcinoma. Misclassification of this tumor as a grade 
2 endometrioid carcinoma w ould significantly underestimate its m alig­
nant potential.

FIG U R E 4.254. Carcinosarcoma. The polypoid tumor fills and 
expands the endometrial cavity and protrudes into the isthmic region 
of the uterus. The tannish-gray portion of the tumor is extensively 
necrotic, and is also focally hemorrhagic a t its tip.

distinguish it from large cell lymphoma and granulocytic sar­
coma, which will express one or more hematopoietic markers.

• Undifferentiated endometrial sarcoma is distinguished from 
undifferentiated carcinoma largely on the basis of a panel of 
immunohistochemical stains that focuses on detecting epi­
thelial vs. mesenchymal differentiation.

• In contrast to undifferentiated carcinomas, epithelioid leiomyo­
sarcomas are myometrial-based tumors. Although epithelioid 
leiomyosarcomas may be immunoreactive for cytokeratin,233 
they usually have areas that transition to a more conventional 
spindle cell morphology and express one or more mesenchy­
mal markers such as actin, desmin, or h-caldesmon.189

• Endometrial involvement by a large cell neuroendocrine car­
cinoma of the cervix should be recognizable by the presence 
of a cervical mass and immunoreactivity for neuroendocrine 
markers.

M ixed  Carcinomas
By definition, mixed carcinomas contain two histologic pat­
terns in which the minor component constitutes at least 10% 
of the tumor.189 The relative proportions of each component 
should be indicated in the pathology report. The most com­
mon types of mixed carcinomas are endometrioid carcinomas 
that are admixed with a component of mucinous, serous, small 
cell, or undifferentiated carcinoma.189 Representative examples 
of these tumors have been illustrated earlier in this chapter.

Carcinosarcom a
Carcinosarcoma is also referred to as malignant mixed m iil­
lerian tumor, malignant mixed mesodermal tumor, or more 
succinctly as M M M T  or “Triple M ” T. It is a biphasic neo­
plasm composed of an admixture of epithelial and mesenchy­
mal elements, both of which are malignant. Carcinosarcomas 
represent approximately 2% of primary uterine malignancies, 
and account for about half of uterine cancers with a malignant 
mesenchymal component. These tumors have traditionally 
been considered a subtype of uterine sarcoma, and as such have

often been cited as the most common primary uterine sarcoma. 
However, since mounting clinical, histologic, immunologic, 
and molecular data strongly support the concept that these 
tumors represent metaplastic carcinomas,234-236 they are herein 
considered a special variant of endometrial adenocarcinoma.

Carcinosarcomas typically occur in postmenopausal 
women who present with abnormal vaginal bleeding and/ 
or abdominopelvic pain, with the latter symptom suggesting 
extrauterine spread. Grossly, carcinosarcomas are most often 
large, bulky, broad-based, polypoid tumors that fill and dis­
tend the endometrial cavity (Fig. 4.254). The tumor may pro­
trude through the external os, and myometrial invasion is often 
grossly evident. The sectioned surface of the tumor is usually 
fleshy with areas of hemorrhage and necrosis.

Eighty to ninety percent of carcinosarcomas are monoclo­
nal.237 It is tempting to speculate that careful gross examination

FIG U R E 4 .255. Carcinosarcoma. In this example, the malignant 
glandular component is high-grade serous carcinoma, whereas the 
sarcomatous component is of the high-grade homologous type and 
exhibits brisk mitotic activity. Note that although the tw o components 
are intim ately admixed, they are sharply demarcated from one another.
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FIG U RE 4.256. Carcinosarcoma w ith heterolo­
gous elements. A: Mesenchymal area composed 
of micronodules of chondrosarcoma em bed­
ded w ithin a cellular, spindle cell sarcoma. 
B,C: Rhabdomyoblasts from rhabdomyosarcomatous 
foci w ithin the mesenchymal component of tw o dif­
ferent carcinosarcomas. Note the cytoplasmic cross- 
striations in C (arrow).

of the 10% to 20% of biclonal (collision) tumors would reveal 
at least some areas where the sarcomatous and carcinomatous 
components are topographically distinct, as exemplified by the 
ovarian carcinosarcoma in Figure 7.116.

Histologically, the carcinomatous component of carcino­
sarcoma is typically a high-grade adenocarcinoma with endo­
metrioid or serous differentiation, with clear cell or other rare 
carcinomas being seen less commonly (Fig. 4.255).238 The sar­
comatous component is also usually high grade and cases are 
roughly evenly split between homologous and heterologous 
types.238t Homologous sarcoma is usually composed of non­
descript spindle, oval, or round cells with significant nuclear 
atypia and mitotic activity in patterns that are consistent with 
sarcoma derived from endometrial stroma, fibrosarcoma, or 
rarely leiomyosarcoma.238 Heterologous sarcomatous elements 
are usually found in association with homologous sarcoma, and 
in descending order of frequency are represented by rhabdo­
myosarcoma, chondrosarcoma, osteosarcoma, and liposarcoma 
(Figs. 4.256 and 4.257).238 Although the sarcomatous and carci­
nomatous elements are usually intimately admixed, they may be 
topographically distinct. However, in either situation, they are 
histologically generally sharply demarcated from one another.238

Immunohistochemistry plays a limited role in the diagno­
sis of carcinosarcomas, where it can confirm the identification 
of rhabdomyoblasts via the demonstration of immunoreactiv­
ity with skeletal muscle markers (myoglobin, m yoD l, or myo- 
genin), confirm chondroid over squamous differentiation by 
demonstrating positivity for S I00, or provide evidence that 
favors carcinosarcoma over sarcomatoid carcinoma by demon­
strating diffuse immunoreactivity for actin or desmin within the

f In the older literature, use o f the term carcinosarcoma was restricted to tumors 
with homologous sarcomatous elements, whereas M M M T  indicated that heter­
ologous tissue (i.e., tissue of a type not normally found in the uterus) comprised 
a portion of the sarcomatous component. Currently, all tumors of this type are 
referred to as carcinosarcomas (or M M M Ts), and are further subclassified as 
being o f homologous type or as containing heterologous elements. If the latter, 
the type(s) and approximate amount(s) of the heterologous tissue should be 
specified in the pathology report.

sarcomatous component. Cytokeratin can be utilized to high­
light the biphasic nature of carcinosarcomas for tumor board 
presentations (carcinoma —> cytokeratin positive; sarcoma —> 
cytokeratin negative), although many cases show at least focal 
cytokeratin positivity of the sarcomatous component.235,236'239

Differential Diagnosis
The differential diagnosis of carcinosarcomas includes endome­
trioid adenocarcinoma with a prominent spindle cell component, 
the so-called corded and hyalinized endometrioid carcinoma, 
and endometrial adenocarcinoma with benign heterologous ele­
ments. In endometrioid carcinomas with a prominent spindle cell 
component, the spindle cells only sim u la te a sarcoma. In contrast,

FIGURE 4.257. Carcinosarcoma with heterologous elements. 
A: Osteosarcoma merges w ith the cellular spindle cell sarcomatous com­
ponent of a carcinosarcoma. The pale foci of squamous differentiation 
w ith keratin formation are related to a nearby endometrioid adenocarci­
noma. B: The aforementioned endometrioid adenocarcinoma (top) is seen 
adjacent to a focus of osteosarcoma (bottom). The malignant-appearing 
osteoid in these images is recognized by its eosinophilic, glassy, homoge­
neous nature and its association w ith cells resembling osteoblasts.
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carcinosarcomas are legitimately pardy sarcomatous, which is 
particularly apparent in those cases with heterologous elements. 
The distinction of these two tumors from one another, as well as 
the separation of carcinosarcoma from the corded and hyalinized 
endometrioid carcinoma, are discussed in the section on unusual 
patterns in endometrioid adenocarcinoma. Focal areas of benign 
heterologous tissue can rarely be seen in otherwise ordinary endo­
metrial adenocarcinomas;240 the absence of a sarcomatous com­
ponent distinguishes these tumors from carcinosarcoma.

Behavior and Prognosis
Carcinosarcomas are aggressive neoplasms that as a group have 
a prognosis that is worse than both high-grade endometrial 
adenocarcinoma and the high-risk subtypes of serous and clear 
cell carcinoma.241-243 The presence of a sarcomatous compo­
nent appears to serve as a marker of increased aggressiveness,234 
which is manifested by carcinosarcomas having an increased 
incidence of extrauterine spread of tumor at the time of clinical 
presentation as compared to high-grade endometrial adenocar-

241cinomas.
Although there is no doubt that tumor stage is the most 

powerful prognostic predictor for carcinosarcomas (5-year sur­
vival for stage I disease of 50%—60% vs. 0%—25% for stage 
III—IV disease),242 numerous studies have sought to identify 
prognostic indicators within the subset of these tumors that are 
confined to the uterus. In a recent study of stage I patients who 
had undergone comprehensive surgical staging, the presence of 
heterologous sarcomatous elements was found to be a powerful 
negative prognostic factor.242 However, the potential prognos­
tic significance of heterologous elements is controversial and 
has a long and checkered past, and this finding needs to be con­
firmed by sim ilarly designed studies that also use patients who 
have undergone rigorous surgical staging, since this tumor is 
notorious for its high incidence of being clinically understaged. 
Some other purported adverse prognostic factors in low-stage 
disease that are also not universally accepted are the presence of 
high-grade serous/clear cell carcinoma, deep myometrial inva­
sion, and angiolymphatic invasion.238

Carcinosarcomas have a pattern of spread that is similar 
to ovarian cancer, with the most common sites of extrauter- 
ine spread being the pelvis, abdomen, and regional lymph 
nodes.241,243 Metastatic lesions are typically purely carcino­
matous, occasionally both carcinomatous and sarcomatous 
(exclude cellular, reactive desmoplastic stroma mimicking sar­
coma), and rarely purely sarcomatous.236,238,244

Miscellaneous Rare Carcinomas
Rare cases of primary squamous cell carcinoma of the endome­
trium have been reported.245 Before making such a diagnosis, 
the possibilities of secondary spread from a cervical squamous 
cell carcinoma and an endometrial endometrioid carcinoma 
that has been overrun by extensive squamous differentiation 
must be excluded.

Additional neoplasms that occur at case-reportable fre­
quencies as primary endometrial tumors are transitional cell

carcinoma,246 giant cell carcinoma,247,248 glassy cell carci­
noma,249 lymphoepithelioma-like carcinoma,250 hepatoid car­
cinoma,251 signet-ring carcinoma,252,253 and carcinomas with 
trophoblastic/choriocarcinomatous elements.254-256

UTERINE SMOOTH MUSCLE TUMORS

Evaluating and Predicting Behavior of Uterine 
Smooth Muscle Tumors
Uterine smooth muscle tumors, specifically leiomyomas (“uter­
ine fibroids”), are common everyday specimens in the surgical 
pathology laboratory. It is recommended that pathologists fol­
low the strategy of the Stanford group39,257 for evaluating and 
classifying myomatous tumors of the uterus:
1. C onfirm  th e sm ooth  m uscle na tu re o f  th e tumor.

Typical uterine smooth muscle tumors are composed of 
intertwining fascicles of spindle-shaped cells with elongated 
and blunt-ended (cigar-shaped) nuclei and eosinophilic, 
fibrillary cytoplasm. W ith the trichrome stain, the cytoplas­
mic fibrils have a brick-red appearance. These features are 
characteristic of normal and most neoplastic smooth muscle 
cells in all sites, and are illustrated at high magnification in 
an example of an ovarian leiomyoma in Figure 7.304. The 
constituent cells of epithelioid smooth muscle tumors have 
rounded and centrally placed nuclei with eosinophilic or 
clear cytoplasm, and are often compartmentalized by hya­
linized stroma. In the rare myxoid smooth muscle tumors, 
stellate smooth muscle cells are widely separated by myxoid 
material. Tumors that exhibit usual smooth muscle differ­
entiation follow one set of classification guidelines, whereas 
separate guidelines exist for epithelioid and myxoid smooth 
muscle tumors. A small subset of pure mesenchymal neo­
plasms of the uterine corpus exhibits ambiguous features 
in which it is difficult or impossible to determine smooth 
muscle vs. endometrial stromal differentiation (see section 
on cellular leiomyomas).

2. Use a m u ltiva ria te approa ch  to assign a diagnosis tha t reflects 
th e m a lign an t p o ten t ia l o f  th e tumor.
Once the smooth muscle nature of the neoplasm has been 
established, one can set about determining its malignant 
potential and assigning it to a particular subtype. The Stan­
ford classification system for tumors with usual smooth 
muscle differentiation utilizes a multivariate approach, 
with less reliance on mitotic activity than earlier classifi­
cation schemes.39,257 The major features to assess initially 
are the presence or absence of necrosis and the degree of 
nuclear atypia, followed in a small proportion of cases by a 
formal assessment of the mitotic rate. Definitions and clari­
fications of these three variables are discussed below.

Necrosis
If necrosis is present, it is critical to determine whether it rep­
resents tumor cell necrosis258 (referred to as coagulative tumor 
cell necrosis by the Stanford group),39,259 infarct-type necrosis258
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FIGURE 4.258. Longitudinal section through a uterine leiomyosar­
coma with extensive tumor cell necrosis. Note the plugs of intravascu­
lar necrotic tumor distending myometrial veins [arrows).

(referred to as hyalin necrosis, hyaline necrosis, or hyalinizing 
necrosis by the Stanford group),39,259 or ulcerative necrosis.

Tumor cell necrosis, which is presumably a reflection of 
a tumor outstripping its blood supply, often has geographic 
outlines and when grossly visible resembles a yellow paste with 
the consistency of pate (Fig. 4.258). It is often seen in leiomyo­
sarcoma and features an abrupt transition between necrotic 
cells and preserved cells (Figs. 4.259 and 4.260). Ghost out­
lines of pleomorphic nuclei are often visible within the murky 
background of cellular debris within tumor cell necrosis, and 
there may be selective viability of perivascular tumor (analo­
gous to that shown for choriocarcinoma in Fig. 10.36). Tumor 
cell necrosis is an ominous finding, and was the most powerful 
univariate predictor of an adverse clinical outcome in the land­
mark 1994 Stanford study.259

In contrast to tumor cell necrosis, the typical case of infarct- 
type necrosis is circumscribed, yellow with variable amounts of

FIG U RE 4.260. Tumor cell necrosis in leiomyosarcoma. Note the  
abrupt transition betw een viable tum or (bottom) and focus of tumor 
necrosis (top).

hemorrhage, and soft or rubbery with a consistency analogous 
to that of tofu or brie cheese (Fig. 4.261). Microscopically, typi­
cal infarct-type necrosis exhibits a characteristic zone of hyalin­
ized collagen interposed between the dead cells, which appear 
pale and mummified, and the preserved cells (Fig. 4.262A). In 
infarcts that are more recent, this band may consist of granula­
tion tissue rather than hyalinized collagen. It may be absent 
altogether in acute infarcts, which can make the distinction 
between tumor cell and infarct-type necrosis difficult. Multiple 
sections may be needed to identify a focal, incomplete band of 
hyalin in infarct-type necrosis, the identification of which may 
be aided by a trichrome stain (Fig. 4.262B). Correlation with 
clinical history can also be quite helpful, since recent infarction 
simulating tumor cell necrosis can occur following treatment 
for menorrhagia with the antifibrinolytic agent tranexamic 
acid (cyklokapron),260 and has also been reported in the setting 
of recent uterine artery embolization.261-264 In the latter situ­
ation, foreign embolic material may be identified. In a small

FIG U RE 4.259. Tumor cell necrosis in uterine sarcoma. Sharply 
demarcated zones of necrotic tumor are present in a "geographic" FIG UR E 4.261. Section through a leiomyoma w ith  central focus of 
pattern, resembling islands on a map. infarct-type necrosis.
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FIG URE 4.262. Infarct-type necrosis in a leiomyoma. A: Note the 
band of hyalinized collagen separating viable from necrotic smooth 
muscle cells. B: W ith  a trichrome stain, this band appears as a blue- 
stained layer of fibrous tissue.

percentage of leiomyomas, usually in patients who are pregnant 
or on oral contraceptives, massive infarction produces so-called 
red degeneration, which appears to be due to hemorrhagic 
infarction followed by hemolysis (Fig. 4.263).

Ulcerative necrosis may be seen in submucosal tumors, 
and features the presence of numerous inflammatory cells 
(particularly neutrophils), as one would expect in an ulcerative 
process. It is worth noting that inflammatory cells are not com­
mon in either tumor cell necrosis or infarct-type necrosis.

Nuclear Atypia
Another major parameter in the evaluation of uterine smooth 
muscle tumors is the presence or absence of moderate to severe 
(“significant”) nuclear atypia (often referred to as cytologic 
atypia). If present, it should be determined whether the atypia 
is focal, multifocal, or diffuse. This degree of atypia is easily

FIG U RE 4 .263 . Section through a leiomyoma w ith  massive red 
degeneration.

FIG U RE 4.264. Uterine smooth muscle tumor (atypical leiomyoma) 
w ith patches of severe nuclear atypia.

recognized at scanning magnification, and is manifested by vari­
able combinations of nucleomegaly, hyperchromatic chromatin 
(with varying degrees of degenerative smudging), pleomorphism, 
nucleolar prominence, giant cell formation, multilobulation, 
multinucleation, and cytoplasmic pseudonuclear inclusions (Fig. 
4.264). M ild atypia, manifested by mild nuclear pleomorphism, 
possibly with small nucleoli, is considered insignificant and is 
included within the group with no atypia.259 Unfortunately, 
some leiomyosarcomas have atypia in the low-moderate range 
(Fig. 4.265), which can cause some classification difficulties.

Mitotic Index (Ml)
The vast majority of uterine smooth muscle tumors are leio­
myomas in which there is no tumor cell necrosis and no 
significant nuclear atypia, rendering a formal mitotic count 
unnecessary in the absence of an unavoidably high mitotic 
rate. Tumors that exhibit both tumor cell necrosis and sig­
nificant nuclear atypia are interpreted as leiomyosarcomas

FIG U R E 4.265. Leiomyosarcoma w ith brisk mitotic activity (four 
mitoses in this field) and nuclear atypia in the low-moderate range.
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c l a s s i f i c a t i o n  o f  u t e r i n e  s m o o t h  m u s c l e  t u m o r s  w i t h  u s u a l  d i f f e r e n t i a t i o n

Diffuse significant 
a typ ia  and tumor ce ll 
necrosis

Leiom yosarcom a

Tumor cell 
necrosis alone

s t u m p

(very rare ; rule out ea rly  phase 
o f  infarct-type n e c ro s is )

Leiom yosarcom a

Atypical Leiomyoma; append 
“with Low Risk o f Recurrence” if

Focal Significant A typia: A typical Leiomyoma w ith Lim ited 
Experience/STUMP if  MI o f 10 to 20 (No data for MI > 20)

S ign if ican t 
a typ ia  alone

significant atypia is diffuse, 
since recurrence risk in this 

situation is approximately 1 in 50
D iffuseSign ificantA typ ia: Leiom yosarcom a

Neither significant 
atyp ia nor tumor cell 
necrosis

U sual
Leiom yom a

M ito tica lly  A ctive Leiom yom a (m itoses normal)

M ito tica lly  A ctive 
Leiom yom a w ith 

L im ited  Experience 
(m itoses norm al)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 >20
M itotic Index (#MFs per 10 HPFs)

FIG U RE 4.266. This diagram, which is based upon the classification system of Bell e t a l.,259 can be used to diagnose uterine 
smooth muscle tumors w ith  usual differentiation once the key histologic features discussed in the text have been evaluated. 
STUMP: Smooth Muscle Tumor of Uncertain M alignant Potential; Significant Atypia: M oderate to severe nuclear atypia; MFs: 
mitotic figures; HPFs: high power fields (40 x  objective w ith 15 x  ocular lens).

regardless of their mitotic rate.259 In those instances in which 
one of these worrisome features is present in the absence of 
the other, the MI (defined as the number of mitotic figures 
per 10 high power fields) influences the diagnosis as depicted 
in Figure 4.266. When evaluating mitotic activity, mitotic 
counts should be performed using the methodology of Bell 
et al. (in the most mitotically active area of tumor, count the 
number of unequivocal mitotic figures in at least four sets of 
10 high power fields, defined as the field of view obtained with 
a 15x ocular lens and 40x objective, and report the highest MI 
obtained).259 It should be emphasized that this classification 
system applies only to uterine smooth muscle tumors with 
usual differentiation.

Other Parameters
Note that tumor hypercellularity, myometrial infiltration, 
intravascular growth, and extrauterine spread do not play 
a direct role in assessing the malignant potential of uterine 
smooth muscle tumors. This is because although one or more 
of these features are commonly present in leiomyosarcomas, 
there are variants of benign uterine smooth muscle tumors that 
can also exhibit these findings, either singly or in combination 
(see below). Nevertheless, the presence of any of these features 
in what appears to be a benign uterine smooth muscle tumor 
should prompt reexamination of the gross specimen and sub­
mission of additional sections for histologic examination.

Requests for Frozen Sections on Unusual-Appearing 
Uterine Smooth Muscle Tumors
Some uterine smooth muscle tumors have an unusual gross 
appearance that may prompt a request for intraoperative 
consultation. Although a frozen section diagnosis can be made

with confidence in some situations, evaluating a fleshy, necrotic 
uterine smooth muscle tumor by frozen section has its lim ita­
tions, as set forth below:

1. Accurate diagnosis of problematic smooth muscle tumors 
requires thorough sampling (e.g., 1 section per cm of 
tumor) that is not practical in the setting of an intraopera­
tive consultation.

2. Tumor cell necrosis may not be readily distinguishable from 
infarct-type necrosis in frozen sections.

3. M itotic figures cannot be reliably identified in frozen sec­
tions.

4. Atypical leiomyomas with diffuse severe atypia w ill look 
malignant in frozen sections.

5. Karyorrhectic nuclear debris within an atypical leiomyoma, 
as illustrated later in this section, cannot be reliably distin­
guished from abnormal mitotic figures in frozen sections.

Despite these limitations, it may still be worthwhile to per­
form a frozen section to evaluate the possibility that one is 
dealing with a carcinosarcoma, the diagnosis o f which would 
prompt surgical staging. Given the more likely scenario of find­
ing a presumed smooth muscle neoplasm that is not frankly 
malignant, it is appropriate to issue a descriptive intraopera­
tive diagnosis (e.g., smooth muscle neoplasm with extensive 
necrosis), and defer the final diagnosis to permanent sections. 
In a hysterectomy specimen, not much is at stake, since leio­
myosarcomas are not typically treated with lymph node dis­
section unless there are nodes that are clinically suspicious for 
metastatic disease.265 In myomectomy specimens, because of 
the limitations outlined above, it is better to render the diag­
nosis on permanent sections and then make the appropriate 
treatment plans.
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FIG U R E 4.267. Uterine leiomyoma. N ote the characteristic whorled  
pattern and the bulging of tumor above the cut surface.

Usual Leiomyoma
The usual type of uterine leiomyoma is often multiple and has 
a firm, white to light gray, whorled cut surface (Fig. 4.267). 
Leiomyomas are well circumscribed, protrude from the adja­
cent myometrium when sectioned, and may be easily enucle­
ated. They may be subserosal (bulging outward from just 
beneath the serosal surface), intramural (within the myome­
trium), or submucosal (protruding into the endometrial cav­
ity) (Fig. 4.268). Leiomyomas are tumors of adult women, and 
only a m inority produce symptoms such as pelvic pain, a pelvic 
mass, or abnormal vaginal bleeding.

Histologically, usual leiomyomas are composed of inter­
twining fascicles of cytologically bland, spindle-shaped smooth 
muscle cells with a cellularity similar to that of the adjacent 
myometrium (Fig. 4.269A). It is very common for por­
tions of leiomyomas to be replaced by deposits of collagen,

F IG U R E 4 .268 . U terine leiomyomas. A: Intram ural and submu­
cosal leiom yom as impinging upon and distorting the endom etrial 
cavity. B: Submucosal polypoid leiomyoma protruding into the endo­
m etrial cavity.

F IG UR E 4.269. Uterine leiomyomas. A: Leiomyoma of usual type. 
B: Hyalinized leiomyoma.

and this hyalinization can create peculiar patterns resulting 
from compartmentalization of nests and cords of tumor cells 
(Fig. 4.269B). Dystrophic calcification may also be present.

In an attempt to shrink their uterine leiomyomas, some 
patients are treated with the gonadotropin releasing hormone 
agonist leuprolide acetate. It is controversial whether such 
treatment has any impact on tumor cellularity, incidence of 
infarct-type necrosis or hemorrhage, mitotic rate, or the fre­
quency of various degenerative changes.266-268

Cellular Leiomyoma
Grossly, cellular leiomyomas may look similar to usual leio­
myomas, although they often are more soft and fleshy and 
exhibit varying shades of yellow. Histologically, cellular leio­
myomas resemble leiomyomas of the usual type, except that 
they are significantly more cellular than normal myometrium 
(Fig. 4.270A). Cellular leiomyomas often interdigitate with the 
neighboring myometrium in a pattern that simulates invasion.

When highly cellular and composed of cells with scant cyto­
plasm and oval rather than spindle-shaped nuclei, cellular leio­
myomas can be confused with endometrial stromal tumors (Fig. 
4.270B). Although this distinction is not critical for well-circum­
scribed tumors with a differential diagnosis of highly cellular 
leiomyoma vs. endometrial stromal nodule (ESN), the diagnos­
tic considerations for such tumors with infiltrating margins are 
highly cellular leiomyoma and low-grade endometrial stromal 
sarcoma. Histologic clues that one is dealing with a highly cellular 
leiomyoma are (a) the merging of densely cellular areas with foci 
with a discernible fascicular growth pattern and (b) the presence 
of thick-walled blood vessels or thin-walled cleft-like spaces (Fig. 
4 .271).269 If necessary, immunohistochemistry can be performed 
to aid in this distinction. In contrast to most endometrial stromal 
tumors, highly cellular leiomyomas are typically immunoreactive 
for the smooth muscle markers desmin, h-caldesmon, and histone 
deacetylase 8.269-273 CD 10 is also helpful when used as part of an 
antibody panel to address this differential diagnosis, since almost 
all endometrial stromal tumors are CD 10 positive, whereas most
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FIG URE 4.270. Cellular leiomyomas. A: Note the hypercellularity of 
the neoplasm as compared to the overlying myometrium and the fas­
cicular growth pattern of the spindle-shaped cells. B: This highly cel­
lular leiomyoma is difficult to distinguish from an endometrial stromal 
tumor in this particular field.

highly cellular leiomyomas are CD 10 negative.185,270,274 If, after 
thorough study, the tumor has irregular borders and is judged to 
have ambiguous differentiation, it should be treated as if it were 
of endometrial stromal origin.39

Hemorrhagic Cellular ("Apoplectic") Leiomyoma
Hemorrhage can occur within cellular leiomyomas that are 
under the influence of oral contraceptives or pregnancy, and 
produce abnormal uterine bleeding and abdominal pain.275,276 
A variable number of hemorrhagic nodules are apparent when 
these leiomyomas are sectioned, which histologically correlate 
with recent hemorrhage and edema (Fig. 4.272). Infarct-type

FIG URE 4.271. Histologic features of highly cellular leiomyomas 
that are helpful in their distinction from endometrial stromal tumors. 
A: Fascicular growth pattern. B: Presence of thick-w alled blood ves­
sels and thin-w alled, cleft-like spaces.

FIG U R E 4.272. Hemorrhagic cellular leiomyoma. A: Like many cel­
lular leiomyomas, the cut surface of this tumor is yellow. Scattered  
hemorrhagic foci are evident. B: Histologic correlate showing recent 
hemorrhage adjacent to a hypercellular spindle cell neoplasm.

necrosis may also be present, but is generally inconspicuous. 
It seems likely that the abnormal vessels that are often present 
in cellular leiomyomas, particularly the ones that create dilated, 
thin-walled, cleft-like spaces, are at risk for rupture when sub­
jected to the effects of reproductive hormones.

Mitotically Active Leiomyoma
Mitotically active leiomyomas are defined as usual or cellu­
lar leiomyomas with a mitotic index of between 5 and up to 
20 mitotic figures per 10 high power fields.259,277-279 These tumors 
are often submucosal and usually occur in women of reproduc­
tive age in association with the secretory phase of the menstrual 
cycle, pregnancy, or hormonal therapy. They pursue a benign 
course, and are adequately treated by myomectomy. Most inves­
tigators require an absence of atypical mitotic figures, but rare 
atypical mitotic figures were allowed in the study by Perrone and 
Dehner.278 Hypercellularity, mild nuclear atypia, and infarct- 
type necrosis may be seen in mitotically active leiomyomas.

Extensive sampling of mitotically active leiomyomas is 
indicated in an effort to identify any exclusionary features 
such as significant nuclear atypia, atypical m itotic figures, or 
tumor cell necrosis. One should exercise caution when diag­
nosing a hypercellular uterine smooth muscle tumor with brisk 
mitotic activity as a mitotically active leiomyoma, since some 
leiomyosarcomas with similar features show only subtle degrees 
of nuclear atypia (Fig. 4.265). Experience with tumors that 
are otherwise similar to mitotically active leiomyomas except 
that their mitotic index exceeds 20 is so limited that pathol­
ogy reports should include a disclaimer reflecting the lack of 
outcome data in this subset of patients.

Hydropic Leiomyoma
When leiomyomas accumulate significant amounts of edema 
fluid, they develop peculiar gross and microscopic characteristics
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FIG U RE 4.273. Hydropic leiomyoma. The edematous sectioned sur­
face may be misinterpreted as being myxoid or gelatinous.

that may result in misdiagnosis as angiomyxoma, intravenous 
leiomyomatosis (IVL), or a myxoid smooth muscle tumor. 
Grossly, the edematous sectioned surfaces of these hydropic 
leiomyomas may be misinterpreted as myxoid or gelatinous 
(Fig. 4.273). Microscopically, the zones of edematous connec­
tive tissue dominate the architecture of the leiomyoma, relegat­
ing residual smooth muscle cells to thin cords (Fig. 4.274). 
Thick-walled blood vessels are often prominent, sometimes 
mimicking a primary vascular tumor. In some cases, the edema 
is distinctly perinodular (Fig. 4.275). This pattern, when associ­
ated with retraction artifact that results in pseudovascular spaces 
surrounding the nodules, can be mistaken for IVL.

The accumulation of edema fluid within hydropic leiomy­
omas should not be referred to as “myxoid degeneration. The 
term “myxoid” should be reserved for the situation in which 
the stroma contains pools of acidic mucopolysaccharides that 
are highlighted by Alcian blue or colloidal iron stains, which is 
quite uncommon in uterine smooth muscle tumors.

FIG U RE 4 .275. Hydropic leiomyoma, perinodular pattern. A: The 
sectioned surface demonstrates the presence of multiple nodules 
embedded w ithin edematous tissue. B: Numerous small leiomyoma- 
tous nodules are surrounded by edematous stroma.

Cystic Leiomyoma
Leiomyomas may become cystic as a result of extensive 
hydropic degeneration or following necrosis (Fig. 4.276).

Epithelioid Leiomyoma
When >50% of a benign uterine smooth muscle tumor con­
sists of round or polygonal cells with abundant eosinophilic or 
clear cytoplasm, it takes on an epithelial-like appearance and 
is referred to as an epithelioid leiomyoma (Fig. 4.277).281'282 
The constituent cells are often loosely arranged in sheets, 
but may also form nests or plexiform cords separated by a 
hyalinized matrix. Small epithelioid leiomyomas <1 cm that 
exhibit cellular arrangements in trabecular cords or small nests 
set within hyalinized stroma are termed plexiform tumor- 
lets (Fig. 4.278).283 Grossly, epithelioid leiomyomas may be

FIG U RE 4 .274. Hydropic leiomyoma. These tumors typically feature  
edematous stroma, thick-w alled blood vessels, and thin strands of 
residual smooth muscle cells.

FIG U RE 4.276. Cystic leiomyoma. The large central cavity of this 
sectioned leiomyoma w as filled w ith fluid.
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FIG URE 4.277. Epithelioid leiomyoma composed of loosely arranged 
epithelioid cells w ith  dense eosinophilic cytoplasm and interm ediate 
grade nuclei.

indistinguishable from the usual type of leiomyoma, but are 
often fleshy and light yellow to tan (Fig. 4.279).

Recognition of an epithelioid leiomyoma is assisted by the 
frequent finding of a transition from epithelioid to more typical 
spindled smooth muscle cells in tumors that are well sampled. 
Most epithelioid leiomyomas exhibit a myogenous immuno- 
phenotype, which is additional evidence in favor of this diagno­
sis.273 A diagnostic pitfall worth noting is that roughly one-third 
of epithelioid leiomyomas are cytokeratin positive, which creates 
the potential for confusion with epithelial neoplasms.233 Care 
should also be taken not to mistake hyalinized leiomyomas with 
compartmentalized nests and cords of tumor cells or tumors 
with cells that appear rounded due to cross-sectioning of fasci­
cles composed of plump spindle cells as epithelioid leiomyomas.

To qualify as an epithelioid leiomyoma rather than a 
potentially more aggressive neoplasm, there should be m ini­
mal mitotic activity (mitotic index < 2), no more than mod­
erate nuclear atypia, and no tumor cell necrosis (see section 
on epithelioid leiomyosarcoma).282 Note that the threshold

FIGURE 4.278. Plexiform tumorlet. Small nests and trabeculae of epi­
thelioid smooth muscle cells are embedded within a hyalinized matrix.

FIG U R E 4.279. Epithelioid leiomyoma. The sectioned surface of this 
neoplasm is pale yellow  and fleshy w ith  focal hemorrhagic areas.

for mitotic activity that corresponds to potentially malignant 
behavior in epithelioid neoplasms of the uterus (like that of 
myxoid neoplasms) is much lower than that used for uterine 
smooth muscle tumors with usual differentiation.

Some investigators consider the uterine perivascular epi­
thelioid cell tumor to be part of the spectrum of epithelioid 
uterine smooth muscle tumors rather than being a distinct 
entity (see PEComa below). The term “leiomyoblastoma” was 
formerly used to describe an epithelioid leiomyoma with eosin­
ophilic cytoplasm and cytoplasmic vacuolization, but such ter­
minology is not recommended because it conjures up images 
of a primitive malignant neoplasm.

Myxoid Leiomyoma
True myxoid change within a uterine smooth muscle tumor is 
unusual, and needs to be distinguished from hydropic degener­
ation, which is much more common (see hydropic leiomyoma). 
Grossly, myxoid leiomyomas may be gelatinous when there is 
extensive deposition of myxoid material. Microscopically, the 
smooth muscle cells are separated by pale-staining myxoma­
tous stroma, whose myxoid nature should be confirmed with 
Alcian blue or colloidal iron stains (Fig. 4.280).

Distinction of myxoid leiomyoma from myxoid leiomyo­
sarcoma can be difficult, and this problem is exacerbated by the 
absence of detailed reports on large series of these rare tumors. Per 
guidelines published in abstract form, myxoid leiomyomas can 
occasionally have infiltrating borders, but must exhibit no more 
than mild nuclear atypia, lack tumor cell necrosis, and have a 
mitotic index of <2 mitotic figures per 10 high power fields.284 Par­
tial involvement of a leiomyoma by myxoid change can simulate 
myometrial invasion by an infiltrating myxoid leiomyosarcoma if 
it is not appreciated that the areas with usual smooth muscle dif­
ferentiation are part of the leiomyoma rather than myometrium.

Lipoleiomyoma
A leiomyoma that contains more than just an occasional mature 
adipocyte is designated a lipoleiomyoma (Fig. 4 .281).285 When 
the amount of fat is considerable, the sectioned surface of these
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FIG U RE 4.280. Myxoid leiomyoma. The inset shows positive stain- FIG UR E 4.282. Neurilem om a-like leiomyoma w ith prominent 
ing of the myxoid material w ith  Alcian blue. nuclear palisading.

tumors may have soft and yellow areas. Although extraordi­
narily rare, a few cases of liposarcoma arising within uterine 
lipoleiomyoma have been reported.286

Neurilemoma (Schwannoma)-Like Leiomyoma
These leiomyomas feature nuclear palisading, which results in a 
strong resemblance to benign nerve sheath tumors (Fig. 4.282). 
However, ultrastructural examination has confirmed their 
smooth muscle nature.287 Although generally not necessary, 
smooth muscle differentiation could also be confirmed immu- 
nohistochemically, since these tumors would be expected to be 
positive for muscle markers and negative for S I00, in contrast 
to neurilemomas.

Leiomyoma with Hematopoietic Cells
Rarely, a massive lymphoid infiltrate is found within a leiomy­
oma, which can raise the possibility of malignant lymphoma 
(Fig. 4.283).288’289 Features that help to distinguish this benign

FIG UR E 4 .281. Lipoleiomyoma composed of an admixture of mature 
adipocytes and smooth muscle cells.

process from lymphoma are (a) the lymphoid infiltrate remains 
within the confines of the leiomyoma, which often is at least 
partially sclerotic, and (b) the lymphoid infiltrate is polymor­
phous, consisting of a preponderance of small lymphocytes 
admixed with occasional larger lymphoid cells, plasma cells, 
and histiocytes.

Leiomyomas may also contain appreciable numbers of 
mast cells or eosinophils (Fig. 4.284).290-291 These tumors do 
not differ from ordinary leiomyomas in their clinical presenta­
tion. The same can be said for leiomyomas that contain foci 
of extramedullary hematopoiesis292 or increased numbers of 
histiocytes.293

Atypical Leiomyoma
In 2003, the W HO adopted the term “atypical leiomyoma” 
for those unusual smooth muscle tumors that have also been 
termed symplastic leiomyoma, bizarre leiomyoma, leiomyoma 
with bizarre nuclei, and pleomorphic leiomyoma.294 As these

FIG U R E 4.283. Sclerotic leiomyoma containing a dense lymphoid 
infiltrate. The inset documents the polymorphous nature of this benign 
process, which includes plasma cells (arrowhead).
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FIG URE 4.284. A: Leiomyoma w ith mast cells. B: Leiomyoma with  
eosinophils. Arrowheads point to representative cells of interest.

names suggest, the key histologic feature of these tumors is the 
presence of moderate to severe nuclear atypia that may be focal, 
multifocal, or diffuse (Figs. 4.264 and 4.285). Typically, these 
tumors grossly resemble leiomyomas of the usual type. True 
tumor cell necrosis (“coagulative tumor cell necrosis”) is not 
present, but infarct-type (hyaline) necrosis may be seen (see pre­
vious discussion of the different types of necrosis). The extent 
of the areas with significant nuclear atypia and the mitotic 
index influence whether a uterine smooth muscle tumor with 
bizarre nuclei and no tumor cell necrosis is classified as an atypi­
cal leiomyoma, atypical leiomyoma with low risk of recurrence, 
or leiomyosarcoma, as diagramed in Figure 4.266.

Both noteworthy and problematic is the not infrequent 
finding of karyorrhectic nuclear debris in atypical leiomyo­
mas that can take forms resembling atypical mitotic figures 
(Fig. 4.286).295,296 Caution should be exercised in interpreting 
such structures, keeping in mind the standard guidelines that 
only unequivocal mitotic figures should be tallied in mitotic 
counts. Evidence that favors an atypical leiomyoma with

FIGURE 4.285. Severe nuclear atypia w ithin an atypical leiomyoma. 
Inset: This MIB-1 immunostain shows a low proliferative rate, which 
supports a diagnosis of atypical leiomyoma over that of leiomyosarcoma.

karyorrhectic debris over a potentially more aggressive smooth 
muscle tumor with atypical mitotic figures includes (a) the pau­
city or lack of typical division figures elsewhere in the tumor (it 
would be most peculiar for the few mitotic figures in a tumor to 
all be of such bizarre type), (b) the absence of intact cytoplasm 
surrounding these bizarre structures, (c) a proliferative rate, as 
assessed by MIB-1 immunostaining, of <10% that is character­
istic of atypical leiomyomas and most smooth muscle tumors 
of uncertain malignant potential (Fig. 4.285 inset) rather than 
the >30% proliferative rate that is seen in most leiomyosarco­
mas,297-299 and (d) absence of staining of these structures with 
the mitosis-specific marker phospho-histone H 3.300

Since a leiomyosarcoma can harbor areas that are indis­
tinguishable from an atypical leiomyoma, extensive sampling 
is indicated when patches of significant nuclear atypia are 
encountered (e.g., submit the entire tumor if it can fit in up 
to five cassettes, or submit at least one section per centimeter 
for larger tumors). Patients with atypical leiomyomas can be

FIG U R E 4.286. Atypical leiomyoma w ith a low risk 
of recurrence w ith  four examples of karyorrhectic 
nuclear debris mimicking abnormal mitotic figures. The 
patient is alive and w ell five years posthysterectomy.ak
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*The incidence o f extrauterine recurrence of atypical leiomyomas w ith diffuse 
significant atypia m ay actually be less than one in fifty. This figure is based 
upon the experience of a single patient with a uterine smooth muscle tumor of 
unknown size that contained scattered atypical m itotic figures and for which 
only four slides were available for review,259 raising the possibility that it was an 
undersampled leiomyosarcoma. In a separate study reported in abstract form, 
the extrauterine recurrence rate o f atypical leiomyomas was also 2% and was 
also based upon the experience o f a single patient, but details related to this 
tumor such as its size, extent of atypia, presence or absence of atypical m itotic 
figures, and number o f slides reviewed were not provided.301

smooth muscle are found in women with a history of uterine 
leiomyomas. Typically, the uterus has been removed many years 
previously. In pulmonary lesions, smooth muscle often entraps 
native bronchiolar epithelial structures, perhaps reflective of the 
slow-growing nature of this process. Benign metastasizing leio­
myoma is a diagnosis of exclusion, and other alternatives such 
as a metastasis from a bland extrauterine (e.g., gastrointestinal 
or retroperitoneal) sarcoma with a low mitotic index, a primary 
pulmonary smooth muscle tumor, lymphangioleiomyomatosis, 
and origin from IVL or leiomyoma with vascular invasion need 
to be considered. Two studies have found the pulmonary and 
associated uterine tumors to be clonally related, which supports 
a uterine origin for the pulmonary tumors.302,303

Recently, five benign metastasizing leiomyomas were all 
reported to have the same cytogenetic abnormalities (19q and 
22q terminal deletions).304 This cytogenetic profile, which is 
shared by 3% of uterine leiomyomas, may aid in the diagnosis 
of benign metastasizing leiomyoma and provides support that 
this unusual process is a distinct entity.

Diffuse Leiomyomatosis
On rare occasions, the myometrium may contain innumerable, 
small, benign, coalescing myomatous nodules that result in 
symmetrical uterine enlargement (Fig. 4.287).305 This process 
is referred to as diffuse leiomyomatosis.

Intravenous Leiomyomatosis and Leiomyoma 
with Vascular Invasion
IVL is an uncommon benign uterine smooth muscle tumor that 
features intravenous tumor growth beyond the confines of a leio­
myoma. 306,307 Tumor may grow into the pelvic veins, and on rare 
occasions can extend into the inferior vena cava or right side of 
the heart. Grossly, IVL classically presents in a myomatous uterus 
as convoluted, wormlike plugs of myomatous tissue distending 
myometrial veins (Fig. 4.288), although it may also be identified 
as a microscopic finding. Rare cases of IVL are predominantly or

FIG U R E 4.288. Intravenous leiomyomatosis (IVL). 
A: This section through a formalin-fixed leiomyoma 
(top) demonstrates the presence of worm like plugs 
of intravascular tumor w ithin the underlying myome­
trium (arrowheads). B: This low-magnification view  of 
the myometrium shows several plugs of intravascular 
tumor surrounded by cleft-like spaces. C: A focus of 
IVL is shown at higher magnification.

FIG U RE 4.287. Low-m agnification v iew  of diffuse leiomyomatosis. 
A small am ount of proliferative endometrium is present a t upper left.

considered to have a benign tumor for management purposes, 
although approximately one in fifty with diffuse atypia will 
experience an extrauterine recurrence.*259

Benign Metastasizing Leiomyoma
Benign metastasizing leiomyoma is the term used to describe the 
extremely rare circumstance in which single or multiple extra­
uterine (usually pulmonary) nodules of histologically benign
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entirely intravascular, in which case its origin is presumably from 
smooth muscle cells within the walls of vessels.

Histologically, the intravascular tumor is ensheathed by 
a thin layer of endothelium and resembles a usual leiomyoma 
or leiomyoma variant, sometimes with hyalinization, hydropic 
degeneration, or aggregates of thick-walled blood vessels.308 
The intravascular tumor plugs are typically partially or com­
pletely surrounded by a cleft-like space that follows the con­
tour of the involved veins, and this should be distinguished 
from leiomyomas with retraction artifact or leiomyomas that 
are partially surrounded by compressed vascular spaces. If indi­
cated, immunostains for endothelial antigens can be performed 
to highlight the lining of the involved veins in IVL as well as 
the endothelial coat that covers the intravascular tumor plugs.

A distinction is made between IVL and a leiomyoma in 
which intravascular growth is microscopic and found only 
within the confines of the tumor, which has been termed a leio­
myoma with vascular invasion. This latter phenomenon is rare 
and generally thought to be an incidental finding.296 However, 
rare examples of both IVL and leiomyomas with vascular inva­
sion have been noted in association with benign metastasizing 
leiomyoma,308,309 and it has been theorized that leiomyomas with 
vascular invasion may represent an incipient form of IVL.309

Cellular variants of IVL can resemble vascular involvement 
by low-grade endometrial stromal sarcoma. However, the pre­
viously discussed vascular and immunophenotypic differences 
between highly cellular leiomyomas and endometrial stromal 
tumors hold true in this situation as well, and the characteristic 
permeative pattern of myometrial invasion and commonplace 
replacement of portions of the endometrium by the extravascu- 
lar component of low-grade endometrial stromal sarcoma are 
not features of the leiomyomata associated with IVL.308

Dissecting Leiomyoma
A very rare subset of benign uterine smooth muscle tumors 
exhibits tongue-like extensions that dissect into the neighbor­
ing myometrium for a significant distance (arbitrarily defined as 
>5 mm).310 Grossly, these dissecting leiomyomas have lobulated, 
indistinct borders. Recognized as a specific subtype is the coty- 
ledonoid dissecting leiomyoma, which features an exophytic, 
bulky, reddish-purple, placental-like component that extends 
in continuity from the myometrial tumor into the region of 
the broad ligament.311 The bulbous processes of the exophytic 
component show degenerative changes and vascular congestion.

Disseminated (Diffuse) Peritoneal 
Leiomyomatosis
See Chapter 8.

Leiomyosarcoma
Leiomyosarcomas are highly malignant neoplasms that dem­
onstrate smooth muscle differentiation, either histologically or 
immunohistochemically. Most occur in patients over 40 years

FIG U R E 4.289. Leiomyosarcoma. Only the central region of the 
tumor has been sectioned, and this area demonstrates the o ff-w hite, 
"fish-flesh" appearance of the tumor (arrowheads), along w ith  splotchy 
areas of hemorrhagic and necrosis.

of age and produce symptoms such as abnormal uterine bleed­
ing, pelvic pain, and uterine enlargement that are indistinguish­
able from those of a large “fibroid uterus.” Leiomyosarcomas 
are generally thought to arise d e  novo, but recent molecular 
genetic evidence suggests that some of these tumors may evolve 
from preexisting leiomyomas.312 Although leiomyosarcomas 
represent only about 1% of all uterine malignancies, they are 
the most common pure uterine sarcoma, outnumbering endo­
metrial stromal sarcoma by a margin of approximately 2.5 to 1.

Leiomyosarcomas are typically solitary tumors of appre­
ciable size (mean 10 cm) with a soft, fleshy, off-white, light 
gray, or tan cut surface with intermixed foci of hemorrhage 
and necrosis (Figs. 4.258 and 4.289). Two-thirds of leio­
myosarcomas are intramural, and they are typically less well 
circumscribed than leiomyomas.

Microscopically, the classic leiomyosarcoma is a hyper- 
cellular spindle cell neoplasm that exhibits diffuse significant 
nuclear atypia, a high mitotic rate that includes the pres­
ence of atypical division figures, infiltration the neighbor­
ing myometrium, and geographic foci of tumor cell necrosis 
(Fig. 4.290). Ten to twenty percent also demonstrate vascu­
lar invasion. More subtle forms of leiomyosarcoma also exist, 
such as those that exhibit only increased cellularity, borderline 
nuclear atypia, and brisk mitotic activity (Fig. 4 .265).Tumor 
size >5 cm correlates with more aggressive behavior, and there 
has yet to be a reported instance of a uterine leiomyosarcoma 
<3 cm that has metastasized.313,314 The importance of tumor 
size is reflected in the 2008 FIGO staging system that is spe­
cifically designed for uterine leiomyosarcoma, in which tumors 
confined to the uterus that are <5 cm are designated stage LA 
and those >5 cm are categorized as stage IB.315 There is no 
well-established grading system for uterine leiomyosarcoma 
that correlates with outcome.

Note: For a discussion of the relative importance of nuclear 
atypia, mitotic rate, and tumor cell necrosis in rendering a

Myometrium
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FIG U RE 4.291. Epithelioid leiomyosarcoma. Note the nuclear 
pleomorphism, clear cell component, and tumor cell necrosis.

FIG U RE 4.290. Leiomyosarcoma exhibiting hypercellularity, nuclear 
pleomorphism, and an infiltrating margin w ith  the neighboring myo­
metrium. This tumor also had a high mitotic index and contained foci 
of tumor cell necrosis.

diagnosis of the usual type of leiomyosarcoma, as well as for 
additional gross and microscopic images depicting its features, 
please see the section on evaluating and predicting behavior of 
uterine smooth muscle tumors.

Epithelioid Leiomyosarcoma
Characteristics of epithelioid histology are discussed in the 
section describing epithelioid leiomyomas. Features associ­
ated with aggressive behavior of epithelioid uterine smooth 
muscle tumors are tumor cell necrosis, severe nuclear atypia, 
and a m itotic index of >2, usually in combination.282 How­
ever, guidelines predictive of malignant behavior of these 
tumors are still evolving, with more recent reports not hav­
ing gone beyond the abstract stage.316,317 Although a diag­
nosis of malignancy can be made when at least two of the 
three adverse prognostic findings are present, experts using 
their own personal experience differ on whether a diagnosis 
of epithelioid smooth muscle tumor of uncertain malignant 
potential (STUM P) or epithelioid leiomyosarcoma is more 
appropriate for those cases in which only tumor cell necrosis, 
severe nuclear atypia, or mitotic activity in the MI = 3 to
5 range is present as an isolated finding. Examples of two 
different epithelioid leiomyosarcomas are shown in Figures 
4.291 and 4.292.

The usual im m unoreactivity o f epithelioid leiomyosar­
comas w ith at least some smooth muscle markers and the 
identification of areas of transition to more typical smooth 
muscle differentiation w ith spindle cell morphology facili­
tate its d istinction from poorly differentiated carcinoma, 
placental site trophoblastic tumor, and other entities w ith 
an epithelioid appearance. W hen interpreting a panel of 
immunostains in this context, it is im portant to recall that 
cytokeratin im m unoreactivity m ay be seen in epithelioid 
smooth muscle tumors of the uterus.233

Myxoid Leiomyosarcoma
On gross examination, the rare myxoid leiomyosarcoma is typ­
ically large, gelatinous, and well circumscribed (Fig. 4.293A), 
but microscopic evaluation demonstrates infiltration of neigh­
boring myometrium.318 In contrast to myxoid leiomyomas, 
myxoid leiomyosarcomas exhibit either significant nuclear 
atypia (Fig. 4.293B), tumor cell necrosis, and/or a mitotic 
index of >2 mitotic figures per 10 high power fields.284 The 
tumors are characteristically paucicellular, which probably 
accounts for their low mitotic index.

Leiomyosarcoma with Osteoclast-Like Giant 
Cells
Rarely, uterine leiomyosarcomas may contain significant num­
bers of osteoclast-like giant cells, resulting in a resemblance to

FIG U R E 4.292. Epithelioid leiomyosarcoma. This example features 
sheets of epithelioid tumor cells w ith significant nuclear atypia and 
mitotic activity embedded w ithin a hyalinized matrix.
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FIG URE 4.293. Myxoid leiomyosarcoma. A: Sectioned surface of a 
large myxoid leiomyosarcoma w here the myxoid areas, which are glis­
tening and gelatinous, are most prominent at the periphery and w ithin  
a central nodular area. B: The smooth muscle cells in these tumors 
are w idely separated by abundant myxoid stroma. As in this example, 
some cells may exhibit significant nuclear atypia. (A: courtesy of Dr. 
Deborah J. Gersell.)

giant cell tumor of bone or the giant cell variant of malignant 
fibrous histiocytoma (Fig. 4.294).319,320 Immunohistochemical 
evidence suggests that these giant cells within uterine tumors 
are a reactive component derived from macrophages.320

Smooth Muscle Tumor of Uncertain Malignant 
Potential
When a tumor has histologic features that approach that of 
leiomyosarcoma, but fails to meet established criteria for full- 
fledged malignancy, the term STUMP is used. The terms UMP 
(uncertain malignant potential) and LMP (low malignant 
potential) should not be used interchangeably. Tumors classified 
as being of low malignant potential, such as the ovarian serous

borderline tumor, are sufficiently common to have been studied 
in detail, and are known to have a low potential for an unfavor­
able outcome. In contrast, we have very lim ited experience with 
tumors of uncertain malignant potential, and can only make an 
educated guess as to their future behavior. Different investiga­
tors use the STUMP designation in different ways, such that 
some would include a leiomyoma that has diffuse significant 
atypia and an estimated risk of recurrence o f only 1 in 50 in 
the STUMP category, whereas others think that this minimal 
degree of risk of an adverse outcome deserves its own special 
designation of atypical leiomyoma with low risk of recurrence.

STUMPs are a heterogeneous group of rare tumors with 
various constellations of worrisome features in which insuf­
ficient outcome data are available, or perhaps a few similar 
tumors have behaved in a malignant fashion. Examples of how 
a tumor may achieve STUMP status include the following: (a) 
The tumor has a moderately high mitotic rate and some nuclear 
atypia, but it is unclear as to which set of classification guide­
lines to use because the type of smooth muscle differentiation 
(usual, myxoid, or epithelioid) is not readily apparent; (b) the 
tumor exhibits diffuse significant atypia, but the mitotic index 
is borderline between atypical and malignant categories; (c) the 
tumor is hypercellular, lacks tumor cell necrosis, has an MI 
>10, and exhibits borderline nuclear atypia; (d) the tumor has 
focal significant atypia, an MI > 10, and no tumor cell necrosis; 
(e) tumor cell necrosis is present in a hypercellular neoplasm, 
but there is no significant atypia and the mitotic index is <10 
(Fig. 4.295); and (f) the tumor has diffuse significant atypia or 
an MI > 10, and has necrosis of ambiguous type. Categorizing 
tumors that are otherwise ordinary leiomyomas as STUMPs 
based solely on the presence of p o ss ib le  tumor cell necrosis is 
discouraged, since virtually all such tumors represent leiomyo­
mas with early infarct-type necrosis.

FIG URE 4.294. Uterine leiomyosarcoma w ith osteoclast-like giant 
cells.

F IG UR E 4.295. STUMP. This hypercellular neoplasm exhibits no 
significant nuclear atypia, sparse m itotic activity, and tumor cell 
necrosis. The distinction from cellular leiomyoma is based on the 
presence of tumor cell necrosis, which is often an ominous finding. 
The patient experienced several recurrences, beginning at 3 years 
posthysterectomy.
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Some recent studies have suggested that diffuse and strong 
immunoreactivity for p l6  and/or p53 may help identify a sub­
set of STUMPs that are at an increased risk of aggressive behav­
ior.298,299'321 However, other investigators have found significant 
overlap in p i 6 and p53 expression patterns in uterine smooth 
muscle tumors in the atypical leiomyoma to leiomyosarcoma 
spectrum,322,323 suggesting that it is premature to recommend 
routine use of these antibodies in this setting. As mentioned in 
the section on atypical leiomyomas, most studies have found 
that MIB-1 immunostaining can help to differentiate atypi­
cal leiomyomas and STUMPs from leiomyosarcoma. When 
the differential diagnosis is between STUMP and leiomyosar­
coma, STUM P should be favored when the tumor is small, 
since malignant behavior in a primary uterine smooth muscle 
tumor <3 cm has yet to be reported.

A STUM P diagnosis in a myomectomy specimen allows 
for flexibility in management that would not be available to 
patients with leiomyosarcoma (e.g., a patient with a STUMP 
who understands the risks may opt to postpone hysterectomy 
in the hopes of becoming pregnant). Following hysterectomy, 
patients with STUMPs are managed expectantly and need 
long-term follow-up.

ENDOMETRIAL STROMAL TUMORS
Endometrial stromal tumors, which are quite uncommon, 
are currently classified by the W H O  as endometrial stromal 
nodule (ESN), low-grade endometrial stromal sarcoma (low- 
grade ESS; formerly known as endolymphatic stromal myosis), 
and undifferentiated endometrial sarcoma.324

Based upon the work of Norris and Taylor in 1966,325 
malignant endometrial stromal tumors were subclassified 
for many years into low-grade and high-grade ESSs accord­
ing to their degree of mitotic activity (<10 mitotic figures per 
10 high power fields —> low grade; >10 mitotic figures per 
10 high power fields —> high grade). However, a subsequent 
larger study of uterine sarcomas with recognizable endometrial 
stromal differentiation failed to confirm the prognostic rele­
vance of this separation based upon mitotic activity, and found 
surgical stage to be the most powerful predictor of clinical out­
come.326 W hat followed was the demise of the high-grade ESS 
category based upon a high mitotic rate, and the subsequent 
widespread tendency to refer to low-grade ESS simply as ESS.

Although acknowledging the foregoing, many investiga­
tors favor acceptance of a modern-day version of high-grade 
ESS, albeit using criteria different than those originally put 
forth by Norris and Taylor (see below). This revived category 
serves as a buffer zone between low-grade ESS and undifferenti­
ated endometrial sarcoma, providing an alternative designation 
for those ESSs whose subjective assessment of cytologic atypia 
marginally exceeds the limits of that allowed for low-grade 
ESS without having to resort to equating them with the more 
aggressive undifferentiated endometrial sarcomas. Given the 
resurgence of interest in using the term high-grade ESS for this 
small subset of endometrial stromal tumors, it is recommended

that the low-grade vs. modern-day high-grade nature of ESSs 
be specified in pathology reports to avoid confusion.

Up until recently, the FIGO staging system for uterine 
sarcomas and endometrial carcinomas were one and the same. 
However, the 2008 FIGO staging system has developed spe­
cific staging systems for leiomyosarcoma and for endometrial 
stromal sarcoma combined with adenosarcoma (since carci­
nosarcoma is regarded as a form of metaplastic carcinoma, it 
continues to be staged as an endometrial carcinoma).315 For 
endometrial stromal sarcoma, the change most likely to impact 
pathologists is that involvement of the endocervix in tumors 
limited to the uterus is now considered within the spectrum of 
stage I rather than stage II disease.

Endometial Stromal Nodule and Low-Grade 
Endometrial Stromal Sarcoma: Similarities 
and Differences
ESNs are very rare, accounting for only 10% to 20% of endome­
trial stromal tumors. Although ESSs are the most common form 
of endometrial stromal tumor, they are also rare, representing 
only about 1 in 200 of all primary uterine malignancies. The lack 
of significant infiltration of the myometrium and an absence of 
angiolymphatic invasion in ESNs are the only features that are 
used to distinguish them from low-grade ESSs. It follows that if 
multiple fragments of a well-differentiated endometrial stromal 
proliferation devoid of glands are encountered in endometrial 
curettings, a diagnosis of “endometrial stromal proliferation, 
nodule vs. low-grade sarcoma” should be rendered, with a note 
suggesting imaging studies to confirm the presence of a mass 
lesion and indicating that hysterectomy with evaluation of the 
margins of the tumor would be necessary for definitive diagnosis.

Although ESNs are benign and stage I low-grade ESSs 
are low-grade malignancies, their clinical presentation, gross 
appearance of their sectioned surfaces, histologic appearance 
of their constituent cells, immunophenotype, and even some 
aspects of their molecular genetics are identical. Patients with 
both types of tumor are commonly under 50 years of age, and 
typically present with abnormal vaginal bleeding or pelvic/ 
abdominal pain. The sectioned surfaces of these tumors are 
fleshy and yellow or tan, with the neoplasm bulging above the 
neighboring myometrium and lacking the whorled appear­
ance of smooth muscle tumors. Cysts of variable size and foci 
of necrosis may be present. ESNs have an average size of 5 to
6 cm and are most often intramural lesions, but may also pres­
ent as endometrial polyps or involve both the endometrium 
and myometrium.327,328 They are typically solitary, well-circum­
scribed, round to oval nodules (Fig. 4.296). Low-grade ESSs have 
a similar topography and may have a similar gross appearance, 
although classic cases show one or more tumor nodules associ­
ated with worm-like cords within the myometrium, which often 
represent plugs of tumor within distended vessels (Fig. 4.297).

ESNs and low-grade ESSs are composed of diffuse sheets 
of uniform, round to oval cells with scant cytoplasm that resem­
ble those of normal proliferative phase endometrial stroma. 
Although these tumors are usually densely cellular, varying
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FIG U R E 4.296. Endometrial stromal nodule. This tumor has been 
bisected, revealing its typical fleshy, yellow, w ell circumscribed cut 
surface that bulges above the neighboring myometrium. Typical leio­
myomas are also present. (Courtesy of Dr. Julio A. Lagos.)

amounts ofstromal edema may result in a less cellular appearance, 
and patches of hyalinized collagen can also alter the architecture 
(Fig. 4.298). ESNs and low-grade ESSs are supported by a 
characteristic vasculature composed of regularly spaced, thin- 
walled, elongated, compressed, branching capillaries and/or 
numerous small arterioles, although it is usually the latter that 
are emphasized in the literature (Fig. 4.299). The arterioles 
resemble the spiral arterioles of normal late secretory endome­
trium, and may be surrounded by concentric whorls of tumor 
cells (Fig. 4.300). ESNs and low-grade ESSs generally have a 
low mitotic rate, but occasional tumors may exceed 10 mitotic 
figures per 10 high power fields. Atypical mitotic figures are not 
seen in ESNs, and are distinctly uncommon in low-grade ESS.

In addition to edema and hyalinization, endometrial stro­
mal tumors can also have myxoid areas, fibrous foci, interspersed 
foamy histiocytes, and exhibit sex-cord-like, endometrioid

FIG U R E 4.297. Low-grade endometrial stromal sarcoma. A: This 
intracavitary, polypoid tumor has gelatinous, hemorrhagic, and small 
cystic areas superficially. A t its base, the tumor is fleshy and extends 
into the inner portion of the myometrium. B: The tan nodule marked 
w ith the asterisk is a low-grade ESS, and the arrows point to a ser­
pentine cord of ESS w ithin the myometrium. A larger leiomyoma with  
central hemorrhage is also present.

glandular, or smooth muscle differentiation, along with several 
other case-reportable variations (Figs. 4.301—4.307).65’66’32<,_335 
Recognition of tumors with myxoid and/or fibrous areas as 
being of endometrial stromal rather than smooth muscle, neu­
ral, or fibroblastic origin is dependent upon ancillary features 
such as coexistent endometrial stromal tumor of conventional 
type, a preserved vascular pattern of the type typically seen in 
endometrial stromal tumors, a permeative pattern of myoin­
vasion characteristic of low-grade ESS, and a CD 10-positive/ 
h-caldesmon-negative immunophenotype of tumor cells that 
histologically appear to be of endometrial stromal origin.330’333 

The sex-cord-like elements that occur in some endome­
trial stromal tumors appear as cords, trabeculae, nests, and

FIG URE 4.298. Impact of varying degrees of edema 
and hyalinization on the appearance of endometrial 
stromal tumors. A -D :  Although usually densely cel­
lular, as in A , variable amounts of stromal edema can 
result in reduced cellularity (B ,C). Patches of hyalinized 
collagen are a common finding in these tumors (D).ak
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FIGURE 4.299. Characteristic vascular patterns of endometrial stro­
mal tumors. A: Branching, compressed, interconnected capillaries. 
B: Netw ork of small arterioles.

FIGURE 4.302. Fibrous areas within a low-grade endometrial stromal 
sarcoma. Spindle cells resembling fibroblasts are set within a collagenous 
matrix. Clues to endometrial stromal origin are arterioles w ith partial peri­
vascular whorls of tumor cells (inset) and merging of the fibrous areas with 
more conventional low-grade ESS in the lower portion of the field.

FIGURE 4.300. Endometrial stromal tumor. Note the concentric whorls 
of tumor cells swirling around the arterioles, as highlighted in the inset.
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FIG U R E 4.301 . Myxoid areas w ithin a low-grade endometrial stro­
mal sarcoma. Hypocellular myxoid stroma is seen adjacent to islands 
of more cellular tum or w ith  recognizable endometrial stromal differen­
tiation. The inset highlights the vasculature w ithin a myxoid area that 
is consistent w ith  endom etrial stromal origin.

F IG UR E 4.303. A ,B: Low-grade endometrial stromal sarcoma with  
interspersed foam y histiocytes (two separate cases).

FIG U RE 4.304. Low-grade endometrial stromal sarcoma w ith sex- 
co rd -like elements composed of winding, interconnected trabecular 
bands (top) adjacent to conventional low-grade ESS (bottom).
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FIG URE 4.305. Low-grade endometrial stromal sarcoma w ith  sex- 
cord-like elements. In this example, the sex-cord-like elements  
appear as trabeculae, nests, and small tubules w ith miniscule lumens.

solid or hollow tubules, as illustrated in Figures 4.304 and 
4.305 and in the section on uterine tumors resembling ovarian 
sex-cord tumors.

Endometrioid glandular differentiation in endometrial 
stromal tumors is usually manifested by sparsely distributed, 
well-formed, benign-appearing glands resembling the type 
seen in normal proliferative endometrium, although excep­
tions occur.65,66 Although occasional endometrial stromal 
tumors may incorporate a few nonneoplastic glands from the 
endometrium or foci of endometriosis or adenomyosis, most of 
these cases appear to represent true divergent differentiation of 
primitive stroma into glands.

Endometrial stromal tumors with smooth muscle differ­
entiation were arbitrarily defined by Oliva et al as containing 
more than 30% of each component.331 However, recognition 
that infiltrating uterine tumors with even minimal endometrial

FIGURE 4.306. Low-grade endometrial stromal sarcoma w ith endo­
metrioid glandular differentiation. A fe w  well-form ed, benign-appear­
ing, endometrioid glands are embedded within a sheet of otherwise typ­
ical low-grade ESS. The inset highlights a portion of one of the glands.

F IG U R E 4.307. Endometrial stromal nodule w ith  smooth muscle 
differentiation. A: Irregular islands of leiomyomatous smooth muscle 
interdigitate w ith  tumor cells that exhibit endometrial stromal differ­
entiation. Note how this pattern could be misconstrued as invasion of 
myometrium by a low-grade endometrial stromal sarcoma, w hen this 
is actually a section from the central aspect of a sharply circumscribed 
tumor. B: This high-magnification v iew  shows the smooth muscle (top) 
and endometrial stromal (bottom) components.

stromal differentiation that contain a smooth muscle component 
infiltrate and behave like low-grade ESSs has prompted omis­
sion of a formal quantitative requirement for the endometrial 
stromal component.329,333 In some endometrial stromal tumors 
with smooth muscle differentiation, the admixture of soft, tan 
to yellow endometrial stromal tissue with rubbery, grayish white, 
whorled myomatous tissue can be recognized grossly. Approxi­
mately 60% of endometrial stromal tumors with smooth muscle 
differentiation are well circumscribed and lack angiolymphatic 
invasion, and are therefore considered variants of ESN (referred 
to by some as “stromomyomas”), whereas the infiltrative features 
of other such tumors warrants their classification as variants of 
low-grade ESS.329,331 Smooth muscle differentiation, which can 
be confirmed immunohistochemically, is typically recognized 
as an abrupt transition to irregular islands of spindle cells with 
usual leiomyomatous morphology (Fig. 4.307) or paucicellular 
nodules with central hyalinization that produces a “starburst” 
pattern (Fig. 4.308). A potential pitfall in the interpretation of 
endometrial stromal tumors with smooth muscle differentiation 
is misinterpreting the haphazard interdigitations of the endome­
trial stromal and smooth muscle components that occur within 
the tumor as representing an endometrial stromal tumor with 
myometrial invasion (Fig. 4.307).329 This problem underscores 
the need for familiarity with the gross aspects of the tumor and a 
knowledge of which sections truly represent the interface of the 
tumor with the myometrium.

Although most ESNs have a smooth, expansile, noninfil­
trative border with the neighboring myometrium (Fig. 4.309), 
the definition of these tumors allows for focal finger-like pro­
jections into the myometrium as long as they do not exceed 3 
mm and there is no evidence of angiolymphatic invasion.327,328 
Similar tumors with extensions into the myometrium of up
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FIGURE 4.308. Endometrial stromal tumor w ith  smooth muscle dif­
ferentiation. A  radiating focus of central hyalinization w ithin a pauci­
cellular nodule of smooth muscle generates a "starburst" pattern. 
(Courtesy of Dr. Deborah J. Gersell.)

FIG U R E 4.310. Low-grade endometrial stromal sarcoma. Low- 
magnification v iew  demonstrating tumor replacing a portion of the 
endometrium (upper right) and infiltrating the myometrium in its char­
acteristic jagged, interdigitating pattern. The inset shows invasion of a 
thin-w alled, dilated vein in a d ifferent case of low-grade ESS.

to 9 mm have been termed endometrial stromal tumors with 
limited infiltration; although no meaningful follow-up is 
available for this rare subset of tumors, the expectation is that 
most, if  not all, w ill also behave in a benign fashion.328

Low-grade ESS characteristically permeates the myome­
trium as broad, branching islands of variable sizes and shapes, 
often with pointed edges (Fig. 4.310). In approximately half of 
the cases, there are associated intrauterine worm-like plugs of 
tumor within thin-walled, distended vessels that usually represent 
veins rather than lymphatics (Fig. 4.310 inset). In the minority 
of cases that present with disease extending beyond the uterus, 
cords of tumor may be palpated within the extrauterine veins.

ESN and low-grade ESS both express CD 10, vimentin, 
epidermal growth factor receptor, and estrogen and progester­
one receptors, and may yield positive staining results for cyto­
keratin, actin, and occasionally desmin.186329'336"339 The smooth

muscle marker h-caldesmon is reliably negative in these 
tumors (except in areas of smooth muscle metaplasia).270-272 
The presence of a translocation between chromosomes 7 and 
17 (JAZ Fl-jJAZ l gene fusion) in many ESNs and low-grade 
ESSs may have some diagnostic utility, although the biologic 
role of this translocation is not yet understood.340

Low-grade ESS is well-known for its indolent behavior 
and tendency for late recurrences, which not uncommonly 
occur more than 10 years after initial treatment. Favored sites 
of recurrences are the pelvis, abdomen, and vagina, although 
metastases are occasionally found in distant sites such as the 
lung.341 Lung metastases tend to be solid and well circum­
scribed, and entrapment of nonneoplastic respiratory epithe­
lium may result in simulation of a biphasic neoplasm (Fig. 
4 .3 1 1)-341 The classic tongue-like infiltration pattern of low- 
grade ESS is often recapitulated in abdominal and extraovar- 
ian pelvic recurrences (Fig. 4.312). A potential pitfall in the 
identification of metastases from low-grade ESS is the not 
uncommon finding of the metastases exhibiting prominent 
smooth muscle or fibromyxoid differentiation even when 
these features are not apparent in the primary tumors.333 Low- 
grade ESS metastatic to the ovary is discussed in Chapter 7.

FIG U R E 4 .309 . Endometrial stromal nodule composed of cells that 
closely resemble those of normal endometrial stroma from the prolif­
erative phase. Note the sharp demarcation of the endometrial stromal 
proliferation from the ad jacent myometrium (top).

Differential Diagnosis
In addition to the need to distinguish ESN and low-grade ESS 
from one another, other entities can be confused with endo­
metrial stromal tumors. The main differential diagnostic con­
sideration of both tumors is the highly cellular leiomyoma, 
distinction from which was discussed earlier in this chapter. 
Previously discussed in the section on IVL is the potential for 
its cellular variant to simulate vascular involvement by low- 
grade ESS. Some endometrial polyps with cellular stroma may 
simulate an ESN, but a core of thick-walled blood vessels and 
scattered glands usually allows for their recognition.

Low-grade ESS with endometrioid glandular differen­
tiation can be confused with adenosarcoma, endometriosis
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FIG URE 4.311. Low-grade endometrial stromal sarcoma metastatic  
to the lung 14 years posthysterectomy. A: Note the well-circumscribed  
nature of this metastasis, which is typical for low-grade ESS in this 
site. B: Entrapment of nonneoplastic respiratory epithelium can mis­
takenly suggest the presence of an intrinsic glandular component. 
(Glass slide kindly provided by Dr. Cheryl M . Reichert.)

(if encountered in an extrauterine site), and adenomyosis. The 
glandular component of adenosarcomas is more regularly dis­
tributed and features periglandular stromal condensation and/ 
or formation of epithelial-lined, stromal polypoid structures 
that project into cystically dilated glands or into the endometrial 
cavity. Adenosarcoma would also not be expected to exhibit the 
permeative pattern of myoinvasion or the propensity for vascu­
lar invasion that often characterizes low-grade ESS. In contrast 
to endometriosis, low-grade ESS with endometrioid glandular 
differentiation is mass forming and contains areas of more typi­
cal ESS that may exhibit significant stromal mitotic activity, 
plugs of tumor within vessels, and/or one or more of the other 
morphologic variations that are commonly seen in these tumors 
(note that most lesions formerly described as “aggressive endo­
metriosis” would probably now be considered low-grade ESSs 
with endometrioid glandular differentiation).65,66 Distinction of

FIGURE 4.312. Low-grade endometrial stromal sar­
coma metastatic to the colon. Note the permeative pat­
tern of infiltration by geographic islands of tumor, which 
in this case demonstrate transmural involvement and 
formation of "colon polyps" that could be sampled by a 
gastroenterologist.

usual adenomyosis and adenomyosis with sparse glands from 
ESS is discussed in the section on adenomyosis.

Endometrial stromal tumors with sex-cord-like elements 
can be misinterpreted as carcinosarcomas, but the latter tumors 
typically feature high-grade carcinomatous and sarcomatous 
components. Distinction of endometrial stromal tumors with 
sex-cord-like elements from uterine tumors resembling ovar­
ian sex-cord tumors is based upon the absence or inconspicu­
ous nature of an endometrial stromal component in the latter.

A role for a category of modern-day high-grade ESS was 
mentioned earlier, and is discussed later in this section.

Undifferentiated Endometrial Sarcoma
Undifferentiated endometrial sarcoma and its synonym undif­
ferentiated uterine sarcoma are the terms currently employed by 
the W HO for those rare sarcomas that have a more aggressive 
histologic appearance than allowed for low-grade ESS, but whose 
topography indicates an endometrial origin.5 These tumors gen­
erally occur in the postmenopausal rather than perimenopausal 
age group, present with abnormal vaginal bleeding and uterine 
enlargement, and are associated with a poor prognosis.

Grossly, undifferentiated endometrial sarcomas are usually 
bulky, polypoid, intracavitary, fleshy, grayish-white tumors with 
prominent areas of hemorrhage and necrosis (Fig. 4.313). Myo­
metrial invasion is usually in the form of a broad front of tumor 
that replaces rather than interdigitates with the myometrium. 
Angiolymphatic invasion is often present, but the macroscopic 
plugs of intravascular tumor that often characterize low-grade ESS 
are usually absent. These tumors do not exhibit the characteris­
tic vascular pattern of low-grade ESS, and their constituent cells 
bear no resemblance to those of the normal proliferative phase 
endometrial stroma. The tumors grow as cellular sheets that may

5 Note that the “poorly differentiated endometrial sarcomas” described by 
Evans were aggressive malignancies whose only link to endometrial differen­
tiation was a topographical one, and correspond to what is currently termed 
undifferentiated endometrial sarcoma.342
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FIGURE 4.313. U ndifferentiated endometrial sarcoma. The sec­
tioned surface of this fixed specimen demonstrates a large, polypoid, 
intracavitary, fleshy tumor w ith  prominent areas of hemorrhage and 
necrosis. The tumor is firmly attached to and impinges upon a thinned 
myometrium, which it invaded superficially.

exhibit either marked nuclear pleomorphism or retain a degree of 
uniformity in their anaplasia (Fig. 4.314). There is brisk mitotic 
activity, and abnormal division figures are usually found with ease.

Since undifferentiated endometrial sarcomas may have 
histologic features that are indistinguishable from the sarco­
matous component of a carcinosarcoma, thorough sampling 
should be undertaken to search for carcinomatous elements. 
Examination of numerous sections will also help to exclude 
poorly differentiated/undifferentiated carcinoma, leiomyo­
sarcoma, rhabdomyosarcoma, large cell lymphoma, and 
granulocytic sarcoma, which are also differential diagnostic 
considerations. In most cases, immunohistochemistry will be 
required to arrive at the correct diagnosis.

FIGURE 4.314. U ndifferentiated endometrial sarcoma. Note the 
high nuclear grade, macronucleoli, individual tumor cell necrosis, 
brisk mitotic activity th at includes atypical division figures, and lack 
of resemblance to endom etrial stroma. There is relative nuclear uni­
formity in this exam ple, which is the histologic correlate of the tumor 
shown in the preceding figure.

FIGURE 4.315. Modern-day high-grade endometrial stromal sar­
coma. In comparison to typical ESS, the nuclei are slightly larger with  
more open chromatin and more readily apparent nucleoli.

Modern-Day High-Grade Endometrial Stromal 
Sarcoma
The distinction between undifferentiated endometrial sar­
coma and low-grade ESS is usually obvious. However, a small 
number of cases exhibit more than the usual degree of nuclear 
atypia seen in low-grade ESS, often in conjunction with con­
siderable mitotic activity that includes the presence of atypical 
division figures, but maintain both a degree of nuclear uni­
formity and some evidence of endometrial stromal differen­
tiation. Although the nuclei of the neoplastic cells retain their 
round to ovoid shape in these cases, they are slightly larger with 
more open chromatin and often exhibit more readily apparent 
nucleoli as compared to the nuclei of typical cases of low-grade 
ESS (Figs. 4.315 and 4.316). Classification of such tumors is 
controversial, but they are considered by many investigators to 
represent modern-day high-grade ESSs. Due to their rarity and 
the variable inclusion criteria utilized for such cases, limited 
follow-up information is available for this subgroup of tumors, 
although there is anecdotal evidence that they often present at 
high stage, with recurrences and tumor-related deaths occur­
ring more often and more rapidly than typical cases of low- 
grade ESS.

It should be noted that although a minority of ESSs in 
the Chang series were reported to have “grade 2 or 3” nuclear 
atypia, this assessment of atypia was on a relative scale within 
the spectrum of fairly uniform cells that still demonstrated 
recognizable endometrial stromal differentiation; neoplasms 
with marked nuclear pleomorphism were specifically excluded 
from that study.326 The grade 3 subset of such tumors appears 
to fit the above definition of the modern-day high-grade ESS. 
Despite the statement by Chang and coworkers that they 
require nuclear atypia beyond that seen in their grade 3 tumors 
for a diagnosis of undifferentiated endometrial sarcoma (see 
their Figure 2 legend),326 others have included tumors with 
grade 2 or 3 nuclear atypia as defined in the Chang study
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FIGURE 4.316. Comparison of the nuclear features  
of a typical low-grade endometrial stromal sarcoma 
(A), a modern-day high-grade endometrial stromal 
sarcoma (B), and an undifferentiated endometrial 
sarcoma that retains an elem ent of nuclear unifor­
mity (C). All three images w ere taken a t the same 
magnification.

within their undifferentiated endometrial sarcoma category.343 
Clearly, there are subclassification issues within the more 
aggressive end of the spectrum of endometrial sarcomas that 
remain unresolved.

ATYPICAL POLYPOID ADENOMYOMA
First described by Mazur in 1981, the APA is a polypoid pro­
liferation of abnormal endometrial glands embedded within a 
cellular myomatous or myofibromatous stroma.344-346 Patients 
with APA are typically premenopausal (mean age of 39 years) 
and present with abnormal vaginal bleeding. APAs have an 
average size of about 2 cm and have a gross appearance similar 
to that of endometrial polyps, albeit with a more firm or rub­
bery cut surface. They are typically sharply demarcated from 
the adjacent endometrium and myometrium.

The glands of APAs may be either haphazardly arranged or 
clustered in lobular configurations, and typically are crowded, 
irregularly shaped, and accompanied by morular metapla­
sia (Fig. 4.317). The architectural abnormalities and degree 
of cytologic atypia of the glandular component range from 
that seen in endometrial hyperplasia with borderline atypia to 
well-differentiated adenocarcinoma. The squamous morules 
are often prominent and may contain foci of central necro­
sis. The stromal component consists of interwoven fascicles of 
cellular, bland smooth muscle, and/or myofibromatous tissue 
(Fig. 4.318); hence the alternative designation atypical polyp­
oid adenomyofibroma.346 A trichrome stain that demonstrates 
the presence of spindle cells with red, fibrillar cytoplasm within 
the stromal component can be used to confirm smooth muscle 
differentiation. In roughly 80% of cases, the uninvolved endo­
metrium exhibits normal histology (usually an unremarkable

FIGURE 4.318. Atypical polypoid adenomyoma. Atypical endome­
trial glands and a squamous morule are embedded w ith in  a cellular 
fibromuscular stroma.

FIGURE 4.317. Atypical polypoid adenomyoma. This exam ple con­
tains a lobulated cluster of crowded endometrial glands w ith  scat­
tered squamous morules. Note the cellular fibromuscular stroma.
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FIGURE 4.319. Atypical polypoid adenomyoma. This curettage 
specimen contains fragm ents of atypical polypoid adenomyoma (left) 
and proliferative endometrium (right).

proliferative pattern), which results in a low-magnification 
dimorphic appearance in curettings due to the admixture of 
involved and uninvolved endometrial fragments (Fig. 4.319).

APAs that feature glandular abnormalities that correspond 
to a type of endometrial hyperplasia have no appreciable risk 
of myoinvasion and can be treated by local excision, although 
approximately one-third of such cases will subsequently be shown 
to have persistent or recurrent disesase.346 However, those APAs 
that contain foci that are indistinguishable from well-differenti­
ated adenocarcinoma (Fig. 4.320), designated APAs of low malig­
nant potential, are associated with an approximately 60% chance 
of persistence/recurrence if managed conservatively and a 15% 
to 20% chance of harboring superficial myometrial invasion.346

Differential Diagnosis
The principal differential diagnostic consideration for APA in curet­
tage specimens is a well-differentiated endometrial adenocarcinoma

with myometrial invasion. At the outset, one should be biased 
against the possibility of a myoinvasive endometrial adenocar­
cinoma in a premenopausal woman, since this is an uncommon 
situation. Moreover, it is distincdy uncommon for myometrium 
invaded by adenocarcinoma to be sampled by curettage devices, 
and when present these fragments are typically associated with a 
host response to the infiltrating glands that consists of inflamed 
granulation tissue. In addition, tissue samples that contain myo­
invasive endometrial adenocarcinoma typically also harbor easily 
recognizable adenocarcinoma/atypical hyperplasia in other tissue 
fragments that lack a myomatous stromal component. In contrast, 
the glands within APAs do not elicit a host reaction and uninvolved 
endometrium is typically normal. Although the stroma of APAs 
and myoinvasive endometrial adenocarcinomas does not have an 
appreciably different immunophenotype with respect to actin, des­
min, and CD34,347 recent studies support the utility of CD 10 and 
h-caldesmon in helping to make this distinction (APA —» CD 10- 
negative and h-caldesmon-negative stromal cells; myoinvasive 
adenocarcinoma —> CD 10-positive fringe of stromal cells rimming 
many of the myoinvasive glands and positive immunoreactivity of 
the neighboring myometrium for h-caldesmon).348,349

Polypoid submucosal adenomyomas of the usual type 
(adenomyomatous polyps) also share some similarities with 
APAs, but are distinguished by (a) minimal glandular crowd­
ing of disordered proliferative-type glands that lack cytologic 
atypia, (b) investment of many of the glands by collars of 
normocellular endometrial stroma, (c) a prominent smooth 
muscle component that is less cellular and more obviously of 
smooth muscle origin than that typically seen in APAs, and (d) 
an absence of morular metaplasia.

The APA may also be mistaken for an adenosarcoma if 
the cellular stroma of the APA is misinterpreted as being sar­
comatous. Although smooth muscle is occasionally found 
focally within the mesenchymal component of an adenosar­
coma, smooth muscle differentiation is seldom as prominent in 
adenosarcomas as it is in APAs.350 Moreover, the periglandular 
stromal cuffs and papillary projections of adenosarcomas are

FIGURE 4.320. Atypical polypoid adenomyoma of 
low malignant potential. A: This low-magnification 
view  shows a polypoid fragm ent that features marked 
architectural complexity of the glandular component. 
The solid appearance of patchy epithelial areas is due 
to morular metaplasia. B: The glandular component 
has architectural and nuclear features that are indistin- 
guishable from w ell differentiated endometrioid adeno­
carcinoma. Note the smooth muscle component at left. 
A hysterectomy showed no myometrial invasion.
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FIG URE 4.321. Adenosarcoma. This section through a formalin-fixed 
adenosarcoma demonstrates the presence of scattered cysts as w ell 
as polypoid projections extending from the surface of the tumor (white 
arrows) and into cystic spaces (black arrows). The largest intracystic 
polypoid projection measures 1 cm and occupies all but the peripheral 
rim of the cystic space; its formation is analogous to a fist punched 
deeply into a balloon. (Courtesy of Dr. Julio A. Lagos.)

not seen in APAs, and the atypical, hyperplastic, generally non- 
cystic glands accompanied by squamous morules that are char­
acteristic of APAs would be unusual findings in adenosarcoma.

ADENOSARCOMA AND ADENOFIBROMA
Adenosarcoma
Adenosarcoma is a biphasic neoplasm composed of a benign 
epithelial component associated with malignant stroma.350 
It is a rare tumor that accounts for only about 8% of uterine 
tumors with a malignant mesenchymal component,351 which 
corresponds to approximately one of every 300 primary uterine 
malignancies. Adenosarcoma occurs in women across a wide 
age range, and typically presents with abnormal uterine bleed­
ing related to a large polypoid tumor (mean diameter of 5 cm) 
that projects into the endometrial cavity and may protrude 
through the external os.350 Patients with repeated episodes of 
“recurrent endometrial polyps” should be carefully evaluated for 
the possibility of adenosarcoma, since areas with nondiagnos­
tic or subtle histologic features are common.350 Although most 
tumors within the adenosarcoma/adenofibroma group arise 
from the endometrium, approximately 10% have an endocervi­
cal origin.350,352 Per the 2008 FIGO staging system for uterine 
sarcomas, involvement of the endocervix in tumors limited to 
the uterus is still within the spectrum of stage I disease.315

Grossly, adenosarcoma is typically a broad-based tumor 
that may have polypoid projections extending from its surface 
or into cystic spaces (Fig. 4.321). Myometrial invasion is pres­
ent in only about 15% of cases, and is rarely grossly evident.3"’0 
The sectioned surface is usually tan to off-white and may have 
a spongy appearance due to the presence of multiple small 
cysts (Fig. 4.322). These cysts correspond to cystically dilated 
glands (Fig. 4.323), which is the most nondescript glandular

FIG U RE 4.322. Adenosarcoma. This section through a formalin-fixed  
adenosarcoma demonstrates a broad-based, polypoid neoplasm with  
a spongy appearance due to the presence of scattered, variable-sized 
cysts. The tumor is sharply demarcated from the underlying myome­
trium, as is typically the case.

pattern in adenosarcomas. More characteristic are glands that 
form elongated, curved, slit-like clefts in patterns that resemble 
the outline of a leaf or the mouth of a shark (Figs. 4.324 and 
4.325). These clefted patterns, which are similar to those seen 
in phyllodes tumor of the breast, are due to impingement upon 
and compression of the cystic glandular spaces by polypoid pro­
jections of sarcomatous stroma. The histology of the polypoid 
or papillary structures that form the surface or project into cys­
tic spaces of some adenosarcomas is illustrated in Figure 4.326.

Characteristically, at least some of the glandular spaces in 
adenosarcomas, whether cystic or clefted, are surrounded by a 
cuff of condensed stroma (Figs. 4 .323-4 .325), which is typi­
cally the site of greatest mitotic activity. The glands are usu­
ally lined by endometrioid epithelium, although a variety of

FIG URE 4.323. Adenosarcoma. This image represents the histologic 
correlate of the large, spongy tumor in the preceding figure. The glands 
are cystically dilated, and the periglandular stromal cuffs range from 
absent to subtle to readily apparent. The inset depicts a portion of a 
gland w ith one of the more obvious periglandular cuffs from this tumor.
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FIGURE 4.324. Adenosarcoma. The shape of this elongated, leaf­
like gland is due to partial compression by protrusions of sarcomatous 
stroma. Note the characteristic periglandular cuff of stromal cells.

FIGURE 4.326. Adenosarcoma. A: This tumor has a papillary surface 
component that could be appreciated grossly. The contour of some of 
the glands a t the base of the papillary structures has been altered in 
characteristic leaf-like fashion by polypoid protrusions of sarcomatous 
stroma. B: Higher magnification v iew  of the papillae.

other types of epithelia may be seen, and the glands may be 
focally atypical in a minority of cases.350,353 The sarcomatous 
component usually resembles low-grade endometrial stromal 
sarcoma (Fig. 4.327), but elements of fibrosarcoma may also 
be present or dominant.350 Heterologous elements are iden­
tified in approximately 20% of cases, and are usually repre­
sented by embryonal rhabdomyosarcoma, although isolated 
rhabdomyoblasts, occasional micronodules of fetal cartilage, or 
focal patches of adipose tissue may also be present.350 Another 
unusual finding, seen in <10% of adenosarcomas, is the pres­
ence of sex-cord—like elements.354

Adenosarcoma with Sarcomatous Overgrowth
A minority of adenosarcomas demonstrate the prognostically 
significant feature of sarcomatous overgrowth, which is arbi­
trarily defined as the presence of a pure sarcoma representing at

least 25% of an otherwise typical adenosarcoma (Fig. 4.328).355 
In these cases, the areas of pure sarcoma are much more likely 
to exhibit higher nuclear grade, more tumor necrosis, increased 
mitotic activity, a higher Ki-67 proliferation index, and loss 
of immunoreactivity for markers commonly expressed by 
endometrial stromal cells (CD 10, ER, and PR) than the sar­
comatous component of typical adenosarcomas, and in some 
series are more likely to be myoinvasive and associated with 
rhabdomyosarcomatous elements.353,355-357 Not surprisingly, 
adenosarcomas with sarcomatous overgrowth have been found 
to be more aggressive tumors than typical adenosarcomas, with 
recurrences, metastases, and tumor-related deaths occurring at 
rates similar to leiomyosarcoma or carcinosarcoma.

FIGURE 4.325. Adenosarcoma. This example has tw o  thick peri­
glandular cuffs of stromal cells (left) and a compressed gland in a 
"shark mouth" configuration (right).

FIGURE 4.327. Adenosarcoma. As in this example, the sarcomatous 
component typically resembles endometrial stromal sarcoma and is most 
mitotically active in the more cellular region beneath the glandular epi­
thelium, which is at right. Two mitotic figures are present in this image.
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FIGURE 4.328. Adenosarcoma w ith  sarcomatous overgrowth. 
A: In this area of transition to sarcomatous overgrowth, only tw o  
small glands w ith  periglandular stromal cuffs remain [arrows). 
B: Sarcomatous overgrowth typically consists of a high-grade sarcoma 
w ith brisk mitotic activity, as shown here.

Behavior
Adenosarcomas of usual type are considered low-grade malig­
nancies. The tumor recurs in approximately 25% of cases, usu­
ally within the vagina, pelvis, or abdomen.350 Most recurrences 
of adenosarcomas are composed solely of the sarcomatous ele­
ment, although metastases with a preserved biphasic pattern of 
adenosarcoma also occur.350 Tumors with extrauterine spread, 
myometrial invasion, and sarcomatous overgrowth are associ­
ated with a higher risk of recurrence and tumor-related death, 
but it should be noted that adenosarcomas can recur despite 
an absence of myometrial invasion.350,353 Since it is not uncom­
mon for the initial recurrence of adenosarcoma to occur more 
than 5 years following hysterectomy, long-term follow-up is 
indicated.350

Differential Diagnosis
The differential diagnosis of endometrial-based adenosarcoma 
includes endometrial polyp, adenofibroma, atypical polypoid 
adenomyoma, and endometrial stromal sarcoma with endo­
metrioid glandular differentiation. Features that help to dis­
tinguish adenosarcomas from the latter two lesions have been 
discussed earlier in this chapter, and distinction from adenofi­
broma is discussed in the following section.

The dividing line between an “uppity” endometrial polyp 
and the lower lim it of adenosarcoma is not well defined. 
Although the typical endometrial polyp has a prominent cen­
tral vasculature with thick-walled vessels and does not raise 
concern for adenosarcoma, occasional endometrial polyps are 
encountered that exhibit one or more worrisome features, such 
as a cellular stroma, some stromal mitotic activity, focal stromal 
atypia, a few glands with a clefted architecture, or a rare peri­
glandular stromal cuff.59,61 Some such lesions are comfortably 
recognizable as benign, but the only thing separating a subset 
of these problematic polyps from low-grade adenosarcoma is

the subjective opinion of an expert consultant. Fortunately, 
typical adenosarcomas are low-grade malignancies to begin 
with, so aggressive behavior from tumors at the low end of 
the spectrum that mimic endometrial polyps is extremely rare. 
The usual outcome of these tumors diagnosed in curettings is a 
hysterectomy with no residual tumor, so a diagnosis of “endo­
metrial polyp with atypical features” with a recommendation 
for monitoring of the endometrial cavity for recurrence may be 
more prudent than diagnosing and treating these lesions as if 
they were full-fledged adenosarcomas.

Adenofibroma
Uterine adenofibroma is an extremely rare biphasic neoplasm 
whose epithelial and mesenchymal elements are both benign.358 
It occupies a small and very subjective niche between endome­
trial polyps on the one hand and the low end of the spectrum 
of adenosarcoma on the other.

The clinical and gross features of adenofibroma are similar 
to those of adenosarcoma, which is not surprising in view of 
the fact that rigorous sampling of a purported adenofibroma 
will often reveal at least focal features that prompt its place­
ment within the adenosarcoma category. In the Clement and 
Scully series, only about 5% of tumors in the adenofibroma/ 
adenosarcoma group were classified as adenofibromas.350

The epithelial component of an adenofibroma is similar to 
that of adenosarcoma. The stromal component has the appear­
ance of a proliferation of fibroblasts or endometrial stromal 
cells, or an admixture thereof. Broad, epithelial-lined papillae 
emanate from the surface of the tumor and/or project into cys­
tic spaces,358 as illustrated in an endocervical example of this 
tumor in Chapter 3 (Figs. 3.249 and 3.250). As previously 
described for adenosarcoma, cleft-like gland formations are 
also commonly seen in adenofibroma.358 In contrast to adeno­
sarcoma, the stromal component of adenofibroma exhibits a 
very low mitotic rate (<2 mitotic figures per 10 high power 
fields) and absent or inconspicuous periglandular cuffs of con­
densed stroma.350 The stromal component of adenofibroma is 
also described as being variably cellular, although less cellular 
than adenosarcoma, and exhibiting minimal, if  any, nuclear 
atypia.350,352

W hen confronted with a tumor in the adenofibroma/ade- 
nosarcoma group, minimal criteria for adenosarcoma include 
any one or more of the following: (a) a stromal mitotic index 
>2 mitotic figures per 10 high power fields, (b) “marked” stro­
mal hypercellularity, and (c) more than m ild nuclear atypia 
of the stromal component.350 In practice, these differen­
tiating features are of little use in borderline cases, since (a) 
a mitotic index of 1 vs. 2 mitotic figures per 10 high power 
fields is unlikely to be a reproducible or biologically signifi­
cant difference, (b) there is considerable overlap in the subjec­
tive assessment of stromal cellularity between adenofibromas, 
adenosarcomas, and even endometrial polyps, and the degree 
of hypercellularity required for a diagnosis of adenosarcoma at 
its lower lim it is impossible to define, and (c) the sarcomatous 
component of adenosarcomas at the low end of the spectrum is
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well differentiated and resembles low-grade endometrial stro­
mal sarcoma. Despite these limitations, most adenosarcomas 
are recognizable by virtue of their periglandular stromal cuffs, 
presence of at least moderate stromal atypia in 70% of cases, 
and a mean mitotic index of 9 mitotic figures per 10 high 
power fields.350

Since the everyday endometrial polyp and the vanishingly 
rare adenofibroma both consist of benign endometrial glands 
and stroma, their distinction from one another is problematic 
and arbitrary unless the papillary and/or cleft-like architectural 
features of the adenofibroma, which are highly unusual for 
endometrial polyps, are accepted as a definitional requirement 
for a diagnosis of adenofibroma.

When strictly defined, adenofibromas are benign, nonin­
filtrative tumors. It should be noted that the two reported cases 
of uterine adenofibromas with myometrial invasion do not fit 
the definition of an adenofibroma that requires the presence 
of cleft-like gland formations or broad papillary structures.359 
An alternative explanation for these myoinvasive “adenofibro­
mas” is that they represent very low-grade adenosarcomas, and 
that adenosarcomas at the low end of the spectrum may have 
large areas with a deceptively bland appearance, even in foci of 
myoinvasion. A recent report of two additional cases of myoin­
vasive tumors that were initially interpreted as adenofibromas 
demonstrated subsequent malignant behavior,357 which sup­
ports the view that adenofibroma should not be diagnosed in 
the presence of myometrial invasion, no matter how bland and 
mitotically inactive the tumor appears.

MISCELLANEOUS MESENCHYMAL TUMORS
A variety of rare benign and malignant mesenchymal tumors 
can arise within the uterine corpus. This section provides a 
selective review of some of these tumors. To put the incidence 
of uterine sarcomas in perspective, roughly 4% of uterine can­
cers contain a malignant mesenchymal component, and of 
these, about half are carcinosarcomas, 25% to 30% are leio­
myosarcomas, 10% to 15% are endometrial stromal sarcomas, 
roughly 8% are adenosarcomas, and <5% are miscellaneous 
sarcomas such as rhabdomyosarcoma, PNET, angiosarcoma, 
osteosarcoma, chondrosarcoma, malignant perivascular epithe­
lioid cell tumor, liposarcoma, alveolar soft part sarcoma, and 
malignant rhabdoid tumor.286,360,361

Inflammatory Myofibroblastic Tumor
Inflammatory myofibroblastic tumor (IMT), formerly referred 
to as inflammatory pseudotumor, is a myofibroblastic prolif­
eration associated with a lymphoplasmacytic infiltrate that has 
been reported to involve the uterus on rare occasions.362 The 
spindle cell population of all uterine IMTs tested thus far, and 
many of those from other sites, demonstrate immunohisto­
chemical expression of the ALK protein that is also expressed 
in anaplastic large cell lymphoma.362 ALK protein expression 
is due to clonal translocations involving the ALK gene, and

FIG U RE 4.329. IM T  composed of a proliferation of spindle-shaped 
myofibroblasts associated w ith  interspersed small lymphocytes and 
plasma cells.

these abnormalities indicate that IM T is a neoplastic rather 
than reactive process.

Grossly, IMTs resemble intramural leiomyomas that may 
have focally irregular margins or polypoid submucosal leiomy­
omas that may protrude through the cervical os. Histologically, 
the spindle cells may exhibit hypocellular, fascicular, or hyalin­
ized patterns, all of which are associated with a sprinkling of 
lymphocytes and plasma cells (Fig. 4.329). The spindle cells 
have a bland nuclear morphology, the mitotic rate is low (typi­
cally <2 mitotic figures per 10 high power fields), and tumor 
necrosis is absent. ALK expression, coupled with the usually 
unimpressive staining for actin and desmin, helps to differ­
entiate IMTs from leiomyomas and leiomyosarcomas. These 
benign lesions are adequately treated by complete excision.

Perivascular Epithelioid Cell Tumor ("PEComa")
This rare, controversial entity has the appearance of an epithe­
lioid smooth muscle tumor with cytoplasm that may be clear 
or eosinophilic and granular, but is given special recognition by 
some because of the potential significance of its focal to diffuse 
HMB-45 positivity.363,364 The genesis of the name PEComa 
stems from the belief that these tumors are part of the family of 
tumors derived from perivascular epithelioid cells that includes 
epithelioid angiomyolipoma, clear cell sugar tumor of the lung, 
and lymphangioleiomyomatosis, which in some instances are 
associated with the tuberous sclerosis complex.

PEComas can be well circumscribed and grossly resem­
ble an epithelioid leiomyoma, or their margins may be more 
ill-defined. One growth pattern of the uterine PEComa fea­
tures tongue-like infiltration similar to that seen in low-grade 
endometrial stromal sarcoma. Somewhat confusing for the 
uninitiated is the fact that the cells comprising these tumors 
in the uterus usually do not have a perivascular distribution. 
Although spindle cells may predominate in some extrauterine 
PEComas, epithelioid morphology with a nested or sheet-like
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FIGURE 4.330. Perivascular epithelioid cell tumor. Nests of epitheli­
oid cells w ith  clear cytoplasm are partitioned by a delicate, branching 
capillary network that is incorporated into hyalinized stroma. The inset 
highlights the presence of partially sclerotic capillaries w ith residual 
hematopoietic elements.

architectural pattern is most typical of the uterine cases.365 
PEComas typically exhibit a prominent capillary network 
that is often incorporated into delicate, arborizing, hyalin­
ized stroma in a pattern that suggests ongoing sclerosis of 
small vessels (Fig. 4.330). This contrasts with the hyaline 
matrix that is often present in epithelioid smooth muscle 
tumors, which is devoid of such residual vascular structures 
(Fig. 4.292).

In the limited reported experience with uterine PEComas, 
about 40% have behaved in a malignant fashion.364 However, 
this is probably an underestimate, given the short average 
follow-up of only 2 years in the collective literature.364 Since 
uterine tumors that qualify for PEComa status are extraordi­
narily rare, it is not surprising that well-established criteria for 
separating them into benign and malignant categories have yet 
to be formulated. One study suggested that PEComas with 
two or more of the following features should be classified as 
malignant: size >5 cm, infiltrative borders, high nuclear grade, 
mitotic rate > 1 mitotic figure per 50 high power fields, tumor 
cell necrosis, and vascular invasion.365 However, only 6 of the 
26 tumors in that study were of uterine origin, and it is quite 
possible that site-specific differences exist when correlating 
tumor characteristics with malignant potential, as is the case 
with some other soft tissue tumors such as smooth muscle and 
gastrointestinal stromal tumors. In Fadares review that was 
confined to uterine PEComas, it was noted that malignant 
tumors were often larger than their benign counterparts (mean 
size of 10 vs. 5 cm), and were much more likely to exhibit 
tumor necrosis and a mitotic rate of >1 mitotic figure per 10 
high power fields.364 The criteria that are emerging to assess 
the malignant potential of uterine PEComas closely resemble 
those that have evolved for uterine epithelioid smooth muscle 
tumors, which is further indicative of the close relationship and 
overlapping features of these two tumors.

Since its initial description, investigators skeptical of the 
existence of uterine PEComas have demonstrated at least focal 
HMB-45 staining in the clear cell component of uterine epithe­
lioid leiomyosarcomas366 and in 36% of conventional uterine 
leiomyosarcomas,367 and lobbied against recognizing PEComa 
as a diagnostic entity. At the present time, it is recommended 
to perform HMB-45 staining on all uterine epithelioid smooth 
muscle tumors, and to diagnose PEComa in those tumors that 
exhibit both the morphology of PEComas as described above 
and HMB-45 positivity, with a note indicating the possible 
infrequent association of these tumors with tuberous sclerosis 
and/or lymphangioleiomyomatosis.

Pleomorphic Rhabdomyosarcoma
Uterine pleomorphic rhabdomyosarcoma is a rare, highly 
aggressive, heterologous sarcoma of middle-aged to elderly 
women.368,369 These tumors tend to be bulky, fleshy, and par­
tially necrotic. Histologically, skeletal muscle differentiation 
is evidenced by the presence of rhabdomyoblasts scattered 
amongst cells of variable shapes and sizes that exhibit a range 
of nuclear atypia. In rare instances, strap cells with cross- 
striations are evident (Fig. 4.331). Although desmin staining 
is expected, nuclear immunoreactivity with myogenin and/or 
myoD 1 provides more specific evidence of skeletal muscle dif­
ferentiation.369 These tumors should be well sampled in order 
to exclude the possibility of a carcinosarcoma in which rhabdo­
myosarcoma is the dominant element.

Primitive Neuroectodermal Tumor
PNETs have been reported to involve the uterus on rare occa­
sions, either in pure form or mixed with another type of 
malignancy.230,231,370 The typical presentation is a postmeno­
pausal woman with vaginal bleeding and an enlarged uterus 
due to a polypoid, endometrial-based mass. Rearrangement of 
Ewings sarcoma gene is characteristic o f Ewing’s sarcoma and

FIG URE 4.331. Pleomorphic rhabdomyosarcoma w ith  strap cells, 
one of which exhibits visible cross-striations [arrow}.

ak
us

he
r-li

b.r
u



CHAPTER 4 PATHOLOGY OF THE UTERINE CORPUS 293

FIGURE 4.332. Primitive neuroectodermal tumor. 
A: Diffuse sheet of primitive malignant cells ("small 
round blue cell" pattern). B: Trabecular pattern. 
C: Cordlike pattern.

peripheral PNETs, whereas central-type PNETs (medulloblas- 
toma and neuroblastoma) and most uterine PNETs lack this 
rearrangement.231 Despite this genetic difference and multiple 
different sites of origin, peripheral and central PNETs have 
overlapping histologic and immunohistochemical features.

PNETs exhibit a cellular, primitive, “small round blue 
cell” component with a diffuse architecture, but may also grow 
in trabeculae and cords (Fig. 4.332). Evidence of neuroecto­
dermal differentiation, most commonly a fibrillary matrix or 
rosettes/pseudorosettes (Fig. 4.333), is present at least focally 
in the vast majority of uterine cases. A subset of PNETs con­
tains larger cells with more appreciable nuclear atypia and more 
abundant cytoplasm (Fig. 4.334). Most PNETs are cytokeratin 
negative, synaptophysin positive, neurofilament positive, and 
CD99 positive.231 This immunophenotype, coupled with the 
foci of neuroectodermal differentiation, helps to distinguish 
uterine PNETs from small cell carcinoma and lymphoma.

Uterine PNETs often present with advanced stage disease, 
which is a poor prognostic sign.

Note: PNET images are from extrauterine examples of 
this tumor.

OTHER MISCELLANEOUS PRIMARY TUMORS
Adenomatoid Tumor
Adenomatoid tumor is a benign tumor of mesothelial origin 
that typically presents as an incidental subserosal or intramural 
nodule that is solitary, solid, and <4 cm in diameter (mean 
2.1 cm).371'372 In contrast to ordinary leiomyoma, its sectioned 
surface is often tan, gray, or tinged with yellow (Fig. 4.335A). 
On rare occasions, adenomatoid tumors can be cystic and/or 
spongy.

FIGURE 4.333. Primitive neuroectodermal tumor. A: PNET w ith  a 
recognizable fibrillary matrix. B: Hom er-W right rosettes (cells radiate  
outward from a central, solid core of fibrillar m aterial).

FIGURE 4.334. Primitive neuroectodermal tumor w ith  nuclear atypia 
and more appreciable cytoplasm forming a perivascular pseudorosette 
(cells radiate outward from a centrally-located blood vessel).
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FIGURE 4.335. Adenomatoid tumor. A: The sectioned surface of this 
formalin-fixed nodular tumor is tannish yellow. B: Adenomatoid tumor 
in area w ith pseudoglandular and pseudovascular spaces lined by 
cuboidal and flattened mesothelial cells, respectively. The background 
stroma is myometrial smooth muscle.

Microscopically, adenomatoid tumors exhibit a variety of 
distinctive patterns, the most common of which are cuboidal 
cells lining anastomosing pseudoglandular spaces (the adenoid 
pattern) and flattened cells lining aggregates of pseudovascular 
spaces (the angiomatoid pattern)372 (Fig. 4.335B). Less com­
monly, solid, cystic, and papillary patterns may be observed. 
An additional characteristic feature of adenomatoid tumors 
is the presence of “thread-like bridging strands” of attenuated 
tumor cell cytoplasm that traverse the pseudovascular spaces in 
angiomatoid areas (Fig. 4.336).373 Mitotic figures are typically 
absent within adenomatoid tumors, and there is no significant 
nuclear atypia. The mesothelial elements are embedded within

FIGURE 4.336. Adenomatoid tumor w ith angiomatoid pattern. 
Arrows mark representative thread-like bridging strands, which are 
a characteristic feature of adenomatoid tumors. The inset shows a 
vacuolated mesothelial cell from a d ifferent adenomatoid tumor that 
mimics a signet-ring cell from a metastatic adenocarcinoma.

FIGURE 4.337. Adenomatoid tumor. The mesothelial elem ents are 
intensely positive for cytokeratin (A) and calretinin (B)

myometrial smooth muscle of variable prominence, which is 
thought to be induced to become hyperplastic by the mesothe­
lial proliferation.

The cytoplasm of the cuboidal mesothelial cells in ade­
nomatoid tumors is often vacuolated, which may result in 
a resemblance to signet-ring cells from a metastatic adeno­
carcinoma (Fig. 4 .336 inset). In contrast to the signet-ring 
cells derived from metastatic adenocarcinomas, the signet- 
ring cells in adenomatoid tumors do not contain mucins of 
the type that react with the PAS and mucicarmine stains, 
although they may contain acid mucins that show reactivity 
with the Alcian blue and colloidal iron stains.372,374 One must 
not make the mistake of using cytokeratin immunostains as a 
potential differentiating feature when presented with this dif­
ferential diagnosis, since adenocarcinomas and the mesothe­
lial cells from adenomatoid tumors are both intensely positive 
for cytokeratin (Fig. 4.337A).371 In addition to cytokeratin, 
the mesothelial elements w ithin an adenomatoid tumor are 
positive for the mesothelial marker calretinin (Fig. 4.337B) 
and W T 1.371,375

Uterine Tumor Resembling Ovarian Sex-Cord 
Tumor (UTROSCT)
UTROSCTs are rare neoplasms that were in itia lly  described by 
Clement and Scully in 1976.376 Their “Group I” UTROSCTs 
exhibited prominent endometrial stromal differentiation and 
are currently classified as endometrial stromal nodules or 
endometrial stromal sarcomas with sex-cord-like elements, as 
discussed in the section on endometrial stromal tumors.329,377 
Tumors initially categorized as belonging to Group II con­
sist predominantly or exclusively o f sex-cord-like elements 
with no conspicuous endometrial stromal differentiation, and 
it is this group of tumors that continues to be classified as 
UTROSCTs.

The clinical and gross presentation of UTROSCTs does 
not differ significantly from that of endometrial stromal
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FIGURE 4.338. Uterine tumor resembling ovarian sex-cord tumor. 
Anastomosing cords and trabeculae of cells are set w ithin a promi­
nent myofibroblastic stroma. The inset highlights the nuclear features  
of the sex-cord-like elem ents, which in this case include occasional 
nuclear grooves that further heighten the resemblance of this tumor to 
a granulosa cell tumor.

nodules. Histologically, they represent a heterogeneous group 
of tumors whose sex-cord—like differentiation results in a 
resemblance to ovarian granulosa cell tumor and/or Sertoli cell 
tumor. The sex-cord—like patterns formed by the constituent 
cells of these tumors include interconnecting thin cords, anas­
tomosing broad trabeculae, small nests, solid or hollow tubules, 
retiform patterns, glomeruloid structures, and solid areas of 
monotonous cells resembling the diffuse pattern of ovarian 
adult granulosa cell tumor (Figs. 4 .338-4 .341).329'376,377 The 
nuclei typically are closely packed and overlapping with pale 
chromatin, small nucleoli, and only minor variations in their 
round to oval nuclear contour. Nuclear grooves may be seen in 
occasional cells, but are not nearly as conspicuous as in ovarian

FIGURE 4.339. Uterine tumor resembling ovarian sex-cord tumor. 
This tumor has scant stroma, and exhibits solid (A) and trabecular/ 
corded (B) architectural patterns simulating those that can be seen in 
granulosa cell tumors.

FIGURE 4.340. A,B: Uterine tumor resembling ovarian sex-cord 
tumor. This sertoliform tumor consists predominately of solid tubules 
embedded w ithin an abundant stroma that contains considerable 
amounts of smooth muscle.

adult granulosa cell tumor (Fig. 4.338 inset). UTROSCTs also 
lack legitimate Call-Exner bodies, which further distinguishes 
them from true adult granulosa cell tumors. Mitotic figures are 
rare, and tumor necrosis is generally absent or inconspicuous. 
The cytoplasm is usually scant, but some epithelioid cells may 
contain abundant, lipid-rich, foamy cytoplasm (Fig. 4 .34 IB). 
The stroma is usually fibrous and varies from scant to abun­
dant, but occasionally there may be a prominent component of 
smooth muscle that has the appearance of incorporated myo­
metrium (Fig. 4.340).

Immunohistochemically, the sex-cord-like elements of 
UTROSCTs have a diverse immunophenotype that usually 
includes staining for at least one marker of sex-cord differentia­
tion, such as calretinin, inhibin, W T1, CD99 (0 1 3 , M IC2), or 
Melan A (A l 03).377-380 Areas with sex-cord-like differentiation

FIGURE 4.341. Uterine tumor resembling ovarian sex-cord tumor. 
A: Hollow  sertoliform tubules associated w ith  a glomeruloid structure. 
B: Aggregates of epithelioid cells w ith foamy, lipid-rich cytoplasm.
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are also immunoreactive for estrogen and progesterone recep­
tors and vimentin, and exhibit variable positivity for keratin, 
actin, desmin, and other smooth muscle markers.378,380

Given the histologic resemblance of UTROSCTs to endo­
metrial stromal tumors with sex-cord—like elements, most 
investigators have presumed that UTROSCTs are related to 
endometrial stromal tumors. However, a recent study has dem­
onstrated that UTROSCTs uniformly lack the specific trans- 
locadon between chromosomes 7 and 17 (the JAZF1-JJAZ1 
gene fusion) that is present in approximately 60% of endo­
metrial stromal tumors, which suggests that UTROSCT is a 
separate and distinct entity (hence its placement in the “miscel­
laneous primary tumors” category).381

Differential Diagnosis
The differential diagnosis of UTROSCTs includes endome­
trial stromal tumors with sex-cord—like elements, epithelioid 
smooth muscle tumors, and metastatic carcinoma. Unlike 
endometrial stromal tumors with sex-cord—like elements, 
UTROSCTs have an absent or inconspicuous endometrial 
stromal component. Although epithelioid smooth muscle 
tumors may grow in nests and cords, they usually exhibit areas 
where they transition to more typical spindle cell tumors, 
they do not form tubules or contain cells with foamy cyto­
plasm, and they generally lack expression of sex-cord markers. 
Metastatic carcinoma, particularly of breast origin, enters the 
differential diagnosis when UTROSCTs exhibit prominent 
tubular or cord-like growth, which can simulate metastatic 
infiltrating ductal or lobular carcinoma, respectively.379 In 
addition to correlation with clinical history and slide review 
of any previous malignancies, immunohistochemistry for sex- 
cord markers and the breast marker GCDFP-15 can facilitate 
correct interpretation (if the patient has a history of breast 
carcinoma, these studies should ideally be run in parallel on 
both the candidate UTROSCT and tissue from her previous 
cancer).

FIGURE 4.343. M alignant lymphoma, diffuse large B-cell type, 
involving the endometrium. A: The lymphoma cells express the B-cell 
marker CD-20, which does not stain the endometrial gland. B: The 
endometrial gland is positive for cytokeratin, but the lymphoma cells 
are negative.

Behavior
UTROSCTs are considered to be neoplasms of low malignant 
potential, although those that are small and well circumscribed 
can be regarded as benign.

Lymphoma
Rarely, the uterine corpus may be involved by lymphoma, 
either as a manifestation of primary extranodal lymphoma or 
secondary involvement due to disseminated disease.382-385 The 
typical presentation of a primary uterine lymphoma is a post­
menopausal woman with vaginal bleeding. Grossly, there may 
be a polypoid endometrial mass or diffuse thickening of the 
endometrium. The myometrium is usually spared.

Most primary uterine lymphomas are diffuse large B-cell 
lymphomas that infiltrate the endometrium with preservation 
of the endometrial glands (Figs. 4.342 and 4.343). Unlike their 
cervical counterparts, prominent sclerosis is not commonly 
seen in endometrial-based lymphomas. Cognizance of the fact 
that lymphomas can occur at this site can help avoid their mis­
diagnosis, with immunohistochemistry serving as a useful aid 
in distinguishing them from mimics such as poorly differenti­
ated carcinoma, endometrial stromal sarcoma, melanoma, and 
PNET. Distinction of lymphoma from a reactive lymphoid 
infiltrate is discussed in the section on inflammatory and infec­
tious lesions of the uterine cervix (Chapter 3).

THE UTERINE CORPUS AS SITE 
OF METASTATIC CARCINOMA

FIGURE 4.342. M alignant lymphoma, diffuse large B-cell type, ° n  rare occasions, carcinomas from extrauterine sites spread
involving the endometrium t0  t l̂e  uterine corpus by direct extension, intratubal migra-
____________________________________________________  tion, or via angiolymphatic routes. Genital tract tumors with
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such behavior are most commonly of ovarian origin, whereas 
breast, colon, gastric, and pancreatic carcinomas (in descend­
ing order of frequency) account for over 80% of extragenital 
carcinomas with this pattern of spread.386,387 Although not as 
well documented as for tumors that have spread to the uterine 
cervix, there seems to be a disproportionate number of breast 
carcinomas of infiltrating lobular type and gastric carcinomas 
of signet-ring type that exhibit this behavior (involvement of 
the uterine cervix by metastatic carcinoma is considered in 
Chapter 3).

In most cases, involvement of the uterine corpus by an 
extrauterine carcinoma is a manifestation of widespread dis­
ease, and does not represent a diagnostic dilemma.386 In the 
small number of cases in which a primary uterine carcinoma 
is a serious differential diagnostic consideration, the follow­
ing features favor a metastatic origin: (a) a clinical history of 
an extrauterine tumor with similar histology, (b) a “bottom 
heavy” distribution of tumor that is concentrated in the myo­
metrium, (c) a pattern of endometrial involvement in which 
there is sparing of geographic areas of endometrial stroma 
and/or entrapment of native endometrial glands (Figs. 4.344 
and 4.345), (d) prominent angiolymphatic invasion, (e) lack 
of associated atypical endometrial hyperplasia in an endome­
trioid-like tumor or lack of EIC in a serous tumor, and (f) 
the presence of cord-like, colloidal, or signet-ring architectural 
patterns that would be unusual for primary endometrial carci­
noma. W ith regard to the latter feature, a potential diagnostic 
pitfall that may be encountered within endometrial samples 
is the occasional presence of loose aggregates of decidual cells 
with signet-ring morphology in women who are either preg­
nant or who have been treated with high-dose progestational 
agents (see section on the endometrium and myometrium in 
pregnancy, abortion, and the postpartum period).

FIG U R E 4.344 . A,B: Serous carcinoma of the ovary metastatic to 
the endom etrium . Sheets and nodules of high-grade serous carcinoma 
w ith characteristic slit-like glandular spaces partially replace the 
endometrium. This pattern of partial replacement of endometrial tis­
sue favors a m etastatic  over a primary process. The myometrium and 
numerous angiolym phatic spaces w ere also infiltrated by this tumor.

FIG URE 4.345. Breast carcinoma metastatic to the endome­
trium. A: A  centrally-located native endometrial gland is surrounded 
by malignant cells, many of which have a signet-ring morphology. 
B: Both the residual endometrial glands (asterisks x 2) and the sig­
net-ring cells are immunoreactive for cytokeratin, which excludes the 
possibility of signet-ring cell change w ithin decidualized stromal cells. 
M etastatic gastric carcinoma can have a similar appearance and immu- 
nophenotype.

PROCESSING TIPS FOR ENDOMETRIAL 
SAMPLES
• Specify a standard amount (such as 3 cc) to signify that a 

cassette is full of curettings. This will allow quick recognition 
of any discordance with the amount of tissue present on the 
slide due to tissue wash-off or superficial sampling by the 
histotechnologist.

• Describe color and proportion of tissue in relation to amount 
of admixed hemorrhagic and/or mucoid material.

• If any of the tissue fragments are polypoid, include this find­
ing in the gross description as a prompt to be on guard for 
the presence of polyp(s), which can be difficult to recognize 
microscopically when fragmented and randomly oriented. If 
no explanation for the polypoid tissue is found with the ini­
tial sections, the polyp may be deeper in the paraffin block 
and recuts are indicated.

• If any of the tissue fragments are yellow and suspected to 
be adipose tissue, this finding should be noted in the gross 
description and the clinician should be alerted to the possi­
b ility of a uterine perforation. Upon microscopic confirma­
tion of the presence of fat, the clinician should be notified 
that the histologic findings are best explained by the presence 
of a uterine perforation. Documentation of this notification 
and the presence of adipose tissue should be included in the 
pathology report.

• For biopsies and diagnostic curettages, submit all tissue. 
For recommendations regarding processing of “products 
of conception,” see the section on the endometrium in 
abortions.
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• Submit all tissue between sponges or in fine mesh sacs to (a) 
prevent loss of tissue and (b) prevent minute tissue fragments 
from migrating out of the cassette and becoming extrane­
ous tissue (“floaters” or “cutting board carcinomas”) in other 
cases.

• Clean and rinse forceps and strainer carefully between cases 
to avoid contamination. Use of smooth rather than serrated 
forceps reduces the risk of transfer of small amounts of tissue 
between cases.

• Sample gross description: Received as “endometrial curet- 
tings” are multiple fragments of tan tissue admixed with a 
small amount of hemorrhagic and mucoid material with 
aggregate volume of 3 cc. A few of the fragments are polyp­
oid. Submitted entirely in A.

• In most laboratories, endometrial samples have tradition­
ally been examined utilizing sections taken from three dif­
ferent levels of the paraffin block. However, two sections 
cut at different levels have been found to be sufficient for 
diagnosis in the vast majority of cases.388 This is not sur­
prising, since endometrial pathology is not often a submil­
limeter microscopic finding. In cases with large amounts of 
tissue that require 3 or more cassettes, one section per block 
is probably adequate for the initial evaluation. Regardless 
of the number of initial sections, recuts are indicated when 
there is a discordance with the gross description or clinical 
impression.

• Using a microscope with a 2x objective helps to ensure that 
all tissue fragments are viewed at scanning magnification.

PROCESSING TIPS FOR HYSTERECTOMY 
SPECIMENS
Since detailed discussions of how to describe and process hys­
terectomy specimens can be found in several other pathology 
texts, I will focus only on selected issues.

• O rien ta tion : Anatomic landmarks that are used to distin­
guish the anterior from posterior aspects of resected uteri are 
discussed at the beginning of this chapter.

• U terine w eigh t: The weight of the uterus is a basic piece of 
information that should be included in every report. The 
pathologist should also be aware that uterine weight impacts 
the gynecologist in terms of procedure coding and reim­
bursement for vaginal hysterectomies and myomectomies; 
reimbursement is significantly higher for these procedures 
when the specimen weighs >250 g. The gynecologist often 
realizes that this information is missing several weeks after 
the pathology report has been issued, and will not be pleased 
if the weight cannot be determined because the specimen has 
been discarded.

• A dequate Fixation T ime: At least 3 hours to overnight. Prop­
erly sectioned and fixed uteri that have been received by early 
afternoon can be processed in the late afternoon without 
compromising section quality.

• R outin e Sections: For hysterectomies with no gross abnor­
malities, recommended sections include anterior cervix, pos­
terior cervix, one full-thickness section from the posterior 
fundic region that includes endometrium, myometrium, 
and serosa, and one cassette with 2 to 3 sections of fundic 
endometrium that are contiguous with the inner third of the 
myometrium.

• E ndom etr ia l Polyps: Submit in their entirety or in up to 10 
cassettes, whichever comes first (recall the occasional occur­
rence of atypical hyperplasia or carcinoma within endo­
metrial polyps, and the propensity of EIC to occur focally 
within endometrial polyps of elderly patients).

• M ultip le Grossly T ypica l L eiom yom as: Submit one section of 
the largest tumor and one other cassette of randomly selected 
smaller tumors.

• Serosa l A dhesions: Adhesions, particularly when hemorrhagic 
and located on the posterior uterine serosa, should be gener­
ously sampled to document their presence and to search for 
foci of endometriosis.

• Grossly A pparent M yo in va siv e E ndom etria l C arcinoma: 
Submit 3 sections, including the area of deepest invasion. 
Recommendations regarding optimal submission of tissue 
sections when evaluating uteri with myoinvasive endometrial 
carcinoma are given in the section on myometrial invasion.

• A typica l E ndom etria l H yperplasia/E ndometrial C arcinoma  
w ith  No Grossly O bvious M yoinvasion : Extensive sampling is 
needed in this situation to exclude the possibility of subtle 
myometrial invasion. Submit one full-thickness section of 
abnormal endometrium with associated myometrium, and 
then submit the remainder of the endometrium with inner 
myometrium as 2 to 3 sections per cassette (label the anterior 
and posterior halves separately).
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FALLOPIAN TUBE

OVERVIEW OF ANATOMY AND HISTOLOGY OF 
THE NORMAL FALLOPIAN TUBE
The two fallopian tubes extend from the uterine cornua to 
the lateral aspects of their corresponding ovaries. The normal 
fallopian tube typically measures about 10 cm in length and 
0.5 cm in diameter. The ovarian end of each tube is com­
posed offim b r ia e , which are motile, finger-like extensions that 
serve to guide ova released from the ovary during ovulation 
into the tubal lumen. The fimbriae are contiguous with the 
short, expanded end of the fallopian tube known as the in fiin - 
d ibu lum , which in turn merges medially with the am pulla . 
The ampullary segment, which is of smaller diameter than the 
infundibulum, is somewhat tortuous, and accounts for roughly 
half of the length of the tube. The ampulla blends medially 
with the isthmus, which is a short segment of the tube that is 
continuous with the intramural portion that opens into the 
endometrial cavity.

The extrauterine portion of the tube is enveloped by 
the mesosalpinx, which is lined by mesothelium and repre­
sents the superior portion of the broad ligament. The smooth 
muscle wall of the fallopian tube (m yosalpinx  or muscularis) 
is composed of an inner circular and less conspicuous outer 
longitudinal layer. The isthmic and intramural segments also 
possess an innermost longitudinal muscular layer. The mucosa 
(epithelium and supporting lamina propria) of the fallopian 
tube is thrown into branching folds known as p lica e, which 
project into the lumen (Fig. 5.1 A). The plicae increase in num­
ber, height, and complexity proceeding from the medial to lat­
eral segments of the tube, and terminate in the fimbriae. The 
nonstratified epithelial lining of the fallopian tube consists of 
an admixture of ciliated, secretory, and intercalated (peg) cells 
(Fig. 5 .IB). In addition to cilia, ciliated cells have visible api­
cal terminal bars and round to oval nuclei. Secretory cells have 
more elongated nuclei, and may have short apical cytoplasmic 
snouts. Intercalated (peg) cells, which are thought to be mor­
phologic variants of secretory cells, have thin, dark, elongated

307

ak
us

he
r-li

b.r
u



308 DIAGNOSTIC GYNECOLOGIC AND OBSTETRIC PATHOLOGY: AN ATLAS AND TEXT

FIG URE 5.1. Normal fallopian  
tube. A: Cross section through 
the ampullary region of a fallo ­
pian tube from a woman of repro­
ductive age. Note the architec­
tural complexity of the branching 
plicae. B: High-magnification 
view  of tubal epithelium. An 
asterisk marks a ciliated cell, 
an arrowhead marks a secretory 
cell, and an arrow  marks an inter­
calated (peg) cell.

nuclei and scant cytoplasm. The lamina propria of the mucosal 
folds consists of fibrovascular tissue that may become fibrotic 
and blunted in postmenopausal women (Fig. 5.2). Note that 
the lamina propria directly abuts the muscular wall of the fal­
lopian tube (i.e., there is no interposed layer of submucosa).

SALPINGITIS
Background Clinical Information Related 
to Infectious Salpingitis
Pelvic inflammatory disease (PID) is typically centered in the 
fallopian tubes as a form of salpingitis. This common disorder 
is most often caused by a sexually transmitted agent such as

FIG U RE 5.2. A ,B: Fallopian tube of a postmenopausal wom an. Note 
the fibrotic stroma w ith a pseudoneuritized appearance.

N eisseria gon orrb oea e, C hlam ydia tra chom atis, or M ycoplasm a  
g en ita liu m  that ascends from the vagina and cervix. Although 
most cases of PID occur in young, sexually active women, a 
variety of other PID-producing organisms can also be intro­
duced into the female genital tract as a consequence of instru­
mentation or use of a contraceptive intrauterine device (IUD). 
Symptoms of PID vary widely in severity, and are often vague 
and nonspecific. Most patients present with some degree of 
lower abdominal pain, and may also have a fever, adnexal 
tenderness, leukocytosis, dyspareunia, dysuria, and/or a mal­
odorous vaginal discharge. Patients may have repeated bouts 
of PID, which can result in acute inflammatory changes super­
imposed upon chronic ones. If left untreated, salpingitis can 
cause irreparable damage to the fallopian tubes that can lead to 
ectopic pregnancy, infertility, and chronic pelvic pain.

Nongranulomatous Infectious Salpingitis 
and Its Derivatives
The natural evolution of the usual form of bacterial salpingitis 
begins as a cu te  sa lp ingitis, which is characterized by a swollen 
tube with acute inflammation of the mucosa and a lumen filled 
with a purulent exudate. W ith time, lymphocytes and plasma 
cells join the inflammatory infiltrate within the lam ina propria 
(Fig. 5.3). As discussed below, the subsequent form of progres­
sion is dependent in large part on whether or not the tubal 
ostia become closed, and when in the course of the disease such 
closure occurs.

If the tubal ostium remains patent, luminal distension 
is limited by the release of tubal contents into the peritoneal 
cavity, allowing damaged plicae that are closely approximated 
to fuse with one another. Eventually, the inflammation sub­
sides, leaving a network of compartmentalized, epithelial-lined
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FIG U RE 5.3. Active chronic salpingitis (acute and chronic salpingitis). 
The plicae are expanded by a mixed population of lymphocytes, 
plasma cells, and occasional neutrophils. The lumen contains fibrino- 
purulent debris.

FIG U RE 5.5. Hydrosalpinx follicularis. This compartmentalized cys­
tic lesion is densely adherent to the ovary at left and could be mistaken 
for an ovarian serous cystadenofibroma, w ere it not for the prominent 
smooth muscle stroma derived from the myosalpinx, structures consis­
tent w ith  residual plicae, and history of PID.

spaces in its wake (Fig. 5.4). This stage of healed salpingitis 
is referred to as fo l l i cu la r  sa lp in gitis due to the presence of 
follicle-like spaces (note that this designation has nothing to 
do with lymphoid follicles). If fluid subsequently accumulates 
within the spaces of follicular salpingitis and expands the tube 
to a minor degree, the resulting lesion is designated hydrosa l­
p inx  fo llicu la r is . As illustrated in Figure 5.5, such lesions can 
fuse with the neighboring ovary and mimic benign serous ovar­
ian tumors. In some cases of ch ron ic  sa lp ingitis, plical fusion 
is not a prominent feature, and the lesion is characterized by 
a dense infiltrate of lymphocytes and plasma cells within the 
plical lamina propria (Fig. 5.6).

Another possible consequence of a patent tubal ostium 
is the spread of the inflammatory process to the ipsilateral

ovary, resulting in the formation of a tu b o -ova r ia n  abscess. 
These lesions are usually bilateral, and often form masses 
in which ovarian and tubal tissue have fused due to intense 
inflammation and dense tubo-ovarian adhesions (Fig. 5.7). 
Some tubo-ovarian abscesses are due to actinomycosis, which 
is associated with longstanding IUD use and is recognized 
by the identification of characteristic actinomycotic (sulfur) 
granules within the inflammatory exudates, as illustrated in 
Figure 3.44.

If the inflammatory process results in closure of the fim­
briated ends of the tubes relatively early in the course of the dis­
ease, inflammation may not spread beyond the fallopian tubes. 
Instead, pus may continue to accumulate within the lumen, 
whose expansion results in the formation of a pyosalpinx

FIG U RE 5.4. Chronic follicular salpingitis. The inflammatory infil­
trate is sparse and plical fusion has resulted in the formation of 
several follicle-like spaces.

F IG U R E 5.6. Chronic salpingitis. In this example, the plicae are dis­
tended w ith an infiltrate of lymphocytes and plasma cells, but plical 
fusion is not present.
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FIG U R E 5.7. Tubo-ovarian abscess. The sectioned fallopian tube at 
lower right has a thickened w all and a lumen that contains pus. It 
is densely adherent to the ovary, which contains a geographic area 
of pale yellow  necrotic material w ith a hemorrhagic border [asterisk).

(Fig. 5.8). Eventually, the pus is reabsorbed and replaced by 
clear fluid and the mucosal inflammation becomes quiescent, 
resulting in a hydrosalpinx  (Fig. 5.9A). The shape of a hydro­
salpinx has been likened to a chemist’s retort, which is a piece 
of glassware with a spherical vessel that is contiguous with a 
long, progressively narrowing neck. The wall of a hydrosal­
pinx is thin and consists of attenuated layer of smooth muscle 
and connective tissue with only a few remaining plical folds 
(Fig. 5.9B). The epithelial lining varies from flattened to nor­
mal appearing with interspersed ciliated cells. As discussed 
above for hydrosalpinx follicularis, the usual forms of hydrosal­
pinx can also become adherent to the ovary and mimic ovarian 
serous cystadenomas.

Some cases of salpingitis are associated with a pronounced 
form of reactive epithelial hyperplasia that can be confused

FIG UR E 5.9. Hydrosalpinx. A: The occluded distal portion of the 
tube a t right is markedly dilated and progressively narrows along its 
convoluted course tow ard the isthmic end a t left. Note the fibrous 
adhesions betw een the kinked segments of the tube. B: The w all of 
a hydrosalpinx consists of an attenuated layer of smooth muscle and 
connective tissue, w ith  fe w  residual plical elem ents projecting into 
the lumen. Although not apparent at this magnification, the epithelial 
lining varies from flattened to unaltered from normal tubal epithelium.

with carcinoma. This issue is addressed in the section on epi­
thelial hyperplasia.

Granulomatous Salpingitis1
Most cases of granulomatous salpingitis are due to tuberculosis 
and are associated with infertility, although tuberculosis of the 
female genital tract is rare in developed countries. In contrast 
to the ascending route of infection of usual bacterial salpingi­
tis, tuberculous infection of the female genital tract occurs via 
hematogenous or lymphatic routes. Tuberculous salpingitis is 
usually bilateral and is characterized by granulomas within the 
lamina propria of the plicae. Caseous necrosis within the gran­
ulomas is a helpful diagnostic clue, but is often focal or absent. 
The diagnosis is best confirmed by bacterial culture, since spe­
cial stains for acid-fast bacilli in tissue sections seldom result in 
identification of the organisms in this situation. Examples of 
granulomas related to tuberculous endometritis and peritoni­
tis are illustrated in Figures 4.69 and 8.14, respectively. Other 
unusual causes of granulomatous salpingitis include sarcoid­
osis, Crohn’s disease, parasitic infection, and a foreign body 
granulomatous reaction.

FIG U RE 5.8. Pyosalpinx. A: The fallopian tube is swollen, discol­
ored, and has some serosal adhesions. B: The plicae (top and bottom) 
are inflamed, and the lumen is full of pus.

Pseudoxanthomatous Salpingiosis versus 
Xanthogranulomatous Salpingitis
Pseudoxanthomatous salpingiosis, which is also known 
as pseudoxanthomatous salp ingitis, melanosis tubae, and 
pigmentosis tubae, is an uncommon lesion that grossly 
presents as a swollen fallopian tube whose mucosal surface
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FIG U RE 5.10. Pseudoxanthomatous salpingiosis. In this longitudinal 
section, note the brown discoloration of the mucosa of the swollen 
fallopian tube [arrows], which has a serpentine shape that comes in 
and out of the plane of view.

consists o f polypoid projections w ith a brown discolor­
ation (Fig. 5 .10 ).2-4 The com bination of a denuded epithe­
lia l surface related to an active salpingitis and exposure to 
intratubal blood whose source is usually actively bleeding 
ovarian endometriosis is thought to set the stage for the 
development o f pseudoxanthomatous salpingiosis.2 The 
macrophages w ith in  the lam ina propria o f the inflamed 
tubal plicae are in itia lly  stuffed w ith  m aterial derived from 
degraded erythrocytes, which as the salp ingitis resolves is 
gradually converted from hemosiderin and lip id  to lipo- 
fuscin (ceroid) pigm ent (Fig. 5 .I I ) .2 In most cases, this

m aterial is recognized as finely granular, light brown pig­
ment that exhibits a positive reaction with the periodic 
acid Schiff (PAS) with diastase stain and a negative reac­
tion w ith iron stains such as Prussian blue.2,3 These stain­
ing properties facilitate the distinction of this pigment 
from the more coarsely granular deposits of hemosiderin. 
In practice, some hemosiderin-laden macrophages often 
persist, which results in focally positive iron stains.2,3 As is 
true for the necrotic pseudoxanthomatous nodules of the 
ovary and peritoneum that are also related to longstanding 
endometriosis (see Chapter 6 ) ,5 some examples of pseudo­
xanthomatous salpingiosis contain pseudoxanthoma cells 
w ith abundant eosinophilic cytoplasm in which pigment is 
d ifficult to discern (Fig. 5.12).

Pseudoxanthomatous salpingiosis is distinguished from 
xanthogranulomatous salpingitis on the basis of its (a) usual 
association with a history of endometriosis, (b) brown, 
polypoid, mucosal projections, (c) presence of lipofuscin 
within the aggregates of histiocytes, and (d) near pure pop­
ulation of histiocytes within the lamina propria.3 In con­
trast, xanthogranulomatous salpingitis is associated with (a) 
PID that may be manifested by the presence of a xantho­
granulomatous, tubo-ovarian mass, (b) yellow, polypoid, 
mucosal projections, (c) histiocytes with abundant, foamy 
cytoplasm that contain microvesicles of lipid, and (d) numer­
ous admixed lymphocytes, plasma cells, and neutrophils 
(Figs. 5.13 and 5.14).3

SALPINGITIS ISTHMICA NODOSA6
Salpingitis isthmica nodosa (SIN) is an uncommon lesion of the 
isthmic portion of the fallopian tube that occurs in young women. 
It is often bilateral, and is associated with infertility and ectopic 
pregnancy. Grossly, SIN appears as a small nodular swelling of the 
tube that on cut section consists of rubbery, light tan to pale yellow

FIG U R E 5 .11 . Pseudoxanthomatous salpingiosis. A: The lamina pro­
pria of the polypoid mucosal folds is distended w ith  histiocytes that 
contain finely granular, light brown, lipofuscin (ceroid) pigment. The 
plicae that are lined by intact, healthy, ciliated epithelium (asterisk) 
are more impervious to the luminal contents and tend to incorporate 
much less pigm ented m aterial. B: High-magnification v iew  of the  
pigmented histiocytes.

F IG U RE 5.12. A ,B : Pseudoxanthomatous salpingiosis. In this 
example, the pseudoxanthoma cells that distend the tubal plicae are 
eosinophilic and lipofuscin pigment is difficult to discern.
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FIG URE 5.13. Xanthogranulomatous salpingitis. In this solid mass 
of inflamed adnexal tissue w ith obscured anatomy, the yellow  tissue 
at right represents xanthogranulomatous salpingitis. The inset shows 
an opened segment of fallopian tube from another case w ith yellow, 
polypoid projections studding the mucosal surface.

tissue punctuated by small cysts that surround the original tubal 
lumen. Histologically, channels (“glands”) of variable shapes and 
sizes that are lined by normal tubal epithelium are seen embedded 
within hypertrophic smooth muscle of the tubal wall and usually 
are found throughout its full thickness (Fig. 5.15). These channels 
communicate with the original tubal lumen, which is recognizable 
within the central portion of the lesion.

The absence of a desmoplastic, inflammatory, or edema­
tous stromal reaction to the glands, the bland nuclear features of 
the cells lining the glands, and the presence of ciliated glandular 
cells facilitate the distinction of SIN from adenocarcinoma. In 
contrast to endometriosis, SIN lacks the presence of endome- 
trial-type stroma surrounding the glands, and the glands of SIN

vc*

FIG URE 5.14. A ,B : Xanthogranulomatous salpingitis. Although the 
lesion is dominated by foam y histiocytes, other inflammatory cells are 
also present.

FIG U RE 5.15. Salpingitis isthmica nodosa. A : A t low magnification, 
channels of tubal-type epithelium, which appear as glands w hen cross 
sectioned, surround the original lumen and are scattered throughout 
the full thickness of the w all. B: The glands are lined by tubal-type epi­
thelium w ith  bland nuclear features and readily apparent cilia. Note 
that the glands are in direct contact w ith  the smooth muscle of the 
tubal w all w ithout interposed endometrial stroma or a host reaction.

have a tubal rather than endometrioid appearance, with more 
numerous ciliated cells. Although the pathogenesis of SIN is 
uncertain, it appears to be analogous to uterine adenomyosis.

EPITHELIAL HYPERPLASIA
Epithelial hyperplasia of uninflamed mucosa, also referred 
to as mucosal epithelial proliferation, is a subjective entity of 
unknown significance for which reproducible diagnostic crite­
ria have not been established. M ild forms of epithelial hyper­
plasia, which exhibit m ild degrees of stratification, some cell 
crowding, and no significant nuclear atypia are so common as 
to be considered variants of normal (Fig. 5.16).7,8 At least some 
of the epithelial hyperplasias that exhibit more prominent cel­
lular stratification and/or nuclear atypia (“moderate to marked 
mucosal epithelial proliferation”) may be precursors of tubal 
intraepithelial carcinoma (TIC), and are discussed later in this 
chapter.

In some cases of salpingitis, particularly those that are 
active and chronic or tuberculous, the tubal epithelium may 
exhibit a form of hyperplasia that can be confused with car­
cinoma.9 Complex pseudoglandular architectural patterns, 
including the formation of cribriform structures, are seen 
emanating from the tubal plicae in these hyperplastic areas 
(Figs. 5.17 and 5.18). Recognition of this process as reactive 
rather than neoplastic is facilitated by (a) the absence of a 
mass lesion, (b) the typical clinical setting of a young woman 
with PID as opposed to a postmenopausal woman with no 
such history, (c) the absence of high-grade nuclear atypia, (d) 
the low mitotic rate with an absence of atypical division fig­
ures, (e) the lack of a solid epithelial growth pattern, and (f)
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FIG U RE 5.16. Innocuous epithelial hyperplasia (no significant abnor­
mality). In this common variant of normal that simulates endometrial 
epithelium, the tubal epithelium at right is crowded and mildly strati­
fied, but exhibits no nuclear atypia and contains interspersed ciliated  
cells. The nuclei have a monotonous, elongated shape and maintain 
their orientation perpendicular to the basem ent membrane. The epi­
thelial fold marked by an asterisk has been cut tangentially. Normal 
tubal epithelium  is a t left.

the prominent associated inflammatory component.9 Since 
occasional tubal carcinomas are associated with significant 
inflammation (Fig. 5.19), not too much emphasis should 
be placed on the last criterion. Once confidently recognized 
as nonneoplastic, it is preferable to describe lesions within 
this spectrum as florid reactive epithelial hyperplasia rather 
than pseudocarcinomatous hyperplasia, since the latter term 
is more likely to produce undue anxiety on the part of the 
patient and clinician.

FIG U R E 5.17. Active chronic salpingitis w ith  florid reactive epithe­
lial hyperplasia. The tubal mucosa is edematous and inflamed, and 
there is pus w ithin the lumen. The epithelial proliferation has pro­
duced areas w ith  a cribriform pattern, but solid sheets of epithelium  
are absent.

FIG U R E 5.18. Active chronic salpingitis w ith florid reactive epithelial 
hyperplasia. Although a cribriform pattern is present, mitotic activity is 
inconspicuous and there is an absence of severe nuclear atypia.

CAUTERY ARTIFACT
Cautery induces characteristic artifactual changes in the 
epithelium and stroma of the fallopian tube. The traumatized 
epithelium may be torn away from its supporting stroma, and 
the epithelial nuclei become compressed, hyperchromatic, and 
elongated, with a tendency to stream in a particular direction 
(Fig. 5.20). Detached epithelial fragments can create the 
appearance of an intraluminal papillary proliferation. The 
stroma often shows increased eosinophilia. Similar changes have 
been reported when the fallopian tube is exposed to the heat 
from a steam radiator.10 Awareness of this heat-related artifact

FIG U R E 5.19. Serous carcinoma associated w ith salpingitis. 
A: At low  magnification, the foci of adenocarcinoma at the top of 
the image stand out by virtue of the nuclear hyperchromasia of the 
malignant cells. This tumor is intraluminal and noninvasive, but the 
presence of detached carcinomatous tufts places this patient at high 
risk for peritoneal spread. B: In this high-magnification view  of the 
carcinoma, severe nuclear atypia and brisk mitotic activity are evident.
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FIG UR E 5.20. Cautery artifact of tubal mucosa. The distorted 
epithelial nuclei are elongated, compressed, and hyperchromatic. 
Portions of the epithelium have been detached from the stroma, which 
is hypereosinophilic.

FIG U R E 5.21. Salpingo-oophorectomy specimen from a patient who 
had undergone a previous tubal ligation. Note the presence of a ring­
like device that is covered by a thin layer of peritoneal tissue (arrow).

is important, since dysplastic/malignant tubal epithelium can 
also feature elongated cells with hyperchromatic nuclei, albeit 
with mitotic activity and more appreciable nuclear atypia.

TUBAL LIGATION
Segments of bilateral fallopian tubes are commonly resected 
for sterilization purposes and are submitted to the surgical 
pathology laboratory for documentation that complete seg­
ments of tubal tissue have been removed. This is most effi­
ciently accomplished by inking the serosa of one of the tubes, 
specifying which tube has been inked in the gross description, 
and submitting two to three representative cross sections from 
each tube in a single cassette. In the usual situation, the diag­
nosis line of the pathology report is simply “fallopian tubes, 
left and right, tubal ligation— full cross sections identified.” 
If full cross sections are not documented in the initial sec­
tions, the tissue may need to be reoriented in the block prior 
to obtaining additional sections, and any remaining tubular 
tissue should be processed for histology. In the final analysis, 
if  full cross sections of both tubes cannot be documented or 
if  tissue other than fallopian tube is present (such as vascu­
lar fibromuscular tissue from the round ligament), this infor­
mation needs to be conveyed directly to the clinician. Both 
the absence of complete cross sections and the communica­
tion with the clinician need to be clearly documented in the 
pathology report.

W hen evaluating fallopian tubes that have been inci­
dentally removed during other surgical procedures, a rou­
tine part of that evaluation should be to note whether or 
not there is evidence of a prior tubal ligation. Such evidence 
includes absence of a segment of the m id-portion of the 
tube, absence of the fimbriated end, or the presence of a 
tubal clip or ring. The tissue that has been compressed by a

clip or ring undergoes pressure necrosis, and after a period 
of time the clip or ring may either drop off or be held in 
position only by a thin layer of peritoneal tissue that has 
grown over the device (Fig. 5 .21). The pathologist typically 
encounters post-sterilization tubes m any years after the pro­
cedure, and the proximal tubal stumps in these specimens 
commonly exhibit m ild lum inal d ilatation, plical attenu­
ation, and chronic inflammation w ith formation of small 
pseudopolyps (Fig. 5 .22 ).11 In the diagnosis section of the 
pathology report, any of these gross or microscopic findings 
can sim ply be reported as “status post tubal ligation .”

Patients who have undergone tubal sterilization can still 
become pregnant on rare occasions. Sterilization failures can be 
due to faulty technique, recanalization of the tubal lumen, or

FIG UR E 5.22. Proximal fallopian tube w ith  chronic post-sterilization 
changes. The lumen is slightly d ilated, the plical architecture varies 
from blunted and simplified to flattened, and the lamina propria of the 
fe w  residual polypoid fronds is chronically inflamed.
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Atuboperitoneal fistula. If a fallopian tube is submitted for patho­
logic evaluation following a failed sterilization, it is imperative 
that the clinician provides the pathologist with the appropriate 
clinical information, so that the gross specimen can be photo­
graphed and carefully examined for sterilization device place­
ment and tuboperitoneal fistula. Histologic sections should be 
taken to detect lumen recanalization or residual intact lumen 
in an area where a clip has been improperly placed.11

TORSION1213
Tubal torsion is usually an innocent bystander phenomenon 
related to torsion of a cystically enlarged ipsilateral ovary, but 
may also occur as an isolated finding in the setting of hydro­
salpinx, hematosalpinx, pyosalpinx, ectopic pregnancy, previous 
tubal surgery, tubal neoplasm, or other tubal disorders. Rarely, 
isolated tubal torsion occurs without an apparent predisposing 
factor. Patients usually present with acute abdominal pain, and 
the twisted structures appear swollen and hemorrhagic. In the 
early stages of torsion, venous congestion and stromal edema 
are the major histologic findings, but this is soon followed by 
interstitial hemorrhage and hemorrhagic infarction (Fig. 5.23).

FALLOPIAN TUBE PROLAPSE
See Chapter 2.

ECTOPIC PREGNANCY
Up to 2% of pregnancies are ectopic, and nearly all of these are 
located in the fallopian tube.14,15 Any process that distorts the 
tubal architecture or otherwise damages the tube, such as PID 
or SIN, may impair the transport of the fertilized ovum to the 
uterus and predispose to the development of an ectopic preg­
nancy.14,15 In the typical case, there is a sausage-like expansion

FIG U RE 5.24. Tubal ectopic pregnancy. A: In this fresh salpingec­
tomy specimen, the ampullary segment is bulging and the serosal 
surface is hyperemic. B: As is typically the case, this longitudinal sec­
tion demonstrates the dominance of clotted blood, which obscures the 
presence of products of conception that are only detectable micro­
scopically. (Courtesy of Dr. Richard L. Payne.)

of the ampullary segment of the tube, and the serosa is hyper­
emic (Fig. 5.24A). In most cases, gross examination of the ecto­
pic pregnancy reveals only blood clot (Fig. 5.24B), although 
chorionic villi and/or an embryo may be grossly apparent.

The hemorrhage that so often dominates the gross and 
microscopic findings of a tubal ectopic pregnancy is produced 
by destructive infiltration of maternal blood vessels by inter­
mediate trophoblast. The combination of blood and tropho­
blastic tissue may be predominantly intraluminal (Fig. 5.25),

FIG U R E 5.23. Torsion of the fallopian tube. In this exam ple, there is 
marked interstitial hemorrhage in the lamina propria.

FIGURE 5.25. Tubal ectopic pregnancy. A: Low-magnification view of 
an early ectopic pregnancy. Chorionic villi are confined to the lumen and 
are surrounded by a convoluted rim of organizing hemorrhage, beyond 
which are variably compressed tubal plicae. The arrow  marks a focal area 
where intermediate trophoblasts have invaded plical tissue, which is suf­
ficient to produce significant hemorrhage. The myosalpinx is thin, but 
portions have been artifactually torn away. B: A t higher magnification, 
chorionic villi are easily distinguished from the tubal plicae at lower right.
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FIG U RE 5.26. Ruptured tubal ectopic pregnancy. The extruded 
hemorrhagic material has clotted and remains loosely attached to 
the tube.

or invasion of the myosalpinx by intermediate trophoblast may 
be present.14,16 Ectopic pregnancies with mural invasion by tro­
phoblastic tissue are more prone to rupture, although rupture 
can also occur as a consequence of an ever-expanding mass 
within a tube of limited distensibility (Fig. 5 .26).14,16 Rupture 
of a tubal ectopic pregnancy is often a medical emergency that 
can be life threatening. Another possible outcome that occurs 
in an unknown proportion of tubal ectopic pregnancies is 
spontaneous abortion. Tissue from failed pregnancies of this 
type may be expelled from the tube via the fimbrial ostium, 
expelled via the uterus, or retained within the tube. In the latter 
situation, the pathologist may encounter evidence of a remote 
tubal pregnancy in the form of ghost outlines of necrotic cho­
rionic villi (Fig. 5 .27).17

When documenting the presence of an ectopic pregnancy in 
the absence of grossly apparent chorionic villi or embryonic tis­
sue, the pathologist should focus attention on the clotted blood. 
In particular, areas within the clot that are tan and granular 
should be submitted for histologic evaluation, since these foci 
are most likely to contain chorionic villi. Sections of the tube 
should also be taken medial to the ectopic pregnancy in an effort 
to identify any underlying disorder that predisposed to its devel­
opment. When evaluating tubal tissue for the presence of chronic 
salpingitis, keep in mind that chronically inflamed plicae near the 
implantation site may be part of a reaction to the pregnancy itself 
rather than a manifestation of preexisting inflammatory disease.

Ectopic pregnancies are often removed at a time of gesta­
tion when the trophoblastic shell is prominent and trophoblastic 
proliferation along one pole of the chorionic villi is florid; these 
findings, which may be seen in association with intermediate 
trophoblasts infiltrating the myosalpinx and associated vessels, 
can lead to misinterpretation as a molar pregnancy (Fig. 5.28).18 
This issue is discussed further in the section on the differential 
diagnosis of molar pregnancy in Chapter 10. For the purposes 
of the current discussion, suffice it to say that tubal molar preg­
nancy is very rare and should be diagnosed using strict criteria.18

FIG UR E 5.27. Remote tubal ectopic pregnancy. A : The 2 .5 cm nod­
ule a t the bottom of the image represents an old ectopic pregnancy 
of the isthmic region. Note that torsion of the tube has occurred just 
above the nodule, blocking potential expulsion of the ectopic preg­
nancy from the fimbriated end of the tube. B: The tubal lumen in the 
region of the remote ectopic pregnancy contains ghost outlines of 
necrotic villi and hemorrhagic m aterial. Note that the myosalpinx in 
this area has been partially replaced by fibrous tissue and contains 
scattered chronic inflammatory cells.

Surgical treatment options for ectopic pregnancy are sal­
pingostomy (incision of the tube followed by removal of the 
products of conception) and salpingectomy, both of which are 
usually accomplished via a laparoscopic approach.19 The che­
motherapeutic agent methotrexate is a nonsurgical alternative

FIG U RE 5.28. Tubal ectopic pregnancy. A: In this specimen, 
invading interm ediate trophoblasts have destroyed most of the tubal 
plicae (residual plical elements are a t upper left). The intermediate  
trophoblast also extends into the myosalpinx and vessels, although 
not evident in this image. Sheets of trophoblast from the trophoblastic 
shell are present, which should not be m isinterpreted as evidence of a 
molar pregnancy. B: Closer v iew  of chorionic villi associated w ith the 
trophoblastic shell.
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that may be administered systemically to treat early, unrup­
tured ectopic pregnancies.19 On occasion, trophoblastic ele­
ments inadvertently left behind following salpingostomy can 
persist within the tube or implant on peritoneal surfaces,20 and 
methotrexate can also be used to eradicate residual trophoblas­
tic tissue in this circumstance.

ECTOPIC DECIDUA
In the setting of pregnancy, it is not uncommon for the lamina 
propria of the fallopian tube to undergo decidual change. Rarely, 
similar findings may be seen in patients who have been treated 
with progestins.21 These decidual reactions range from focal with 
minimal architectural changes to florid with marked expansion, 
blunting, and distortion of some or all of the tubal plicae (Fig. 
5.29). The epithelium overlying the decidual reaction is typi­
cally atrophic. The nuclear and cytologic features of the decid- 
ualized cells are identical to normal decidua, as described and 
illustrated in the section on gestational endometrium in Chapter 
4. Decidualization of the subserosal paratubal tissue is part of 
the spectrum of decidual change within the peritoneum, which 
is discussed in Chapter 8. Distinction of ectopic decidua from 
placental site nodule is discussed later in this chapter.

ENDOMETRIOSIS
The most common form of tubal endometriosis involves the 
serosal surface and subserosal tissue and often represents only 
one of several sites of pelvic involvement. As such, it does not 
differ appreciably from endometriosis involving peritoneal sur­
faces, which is discussed in Chapter 8.

Replacement of the lining of the interstitial and isth­
mic portions of the fallopian tube by endometrial glands and

FIG UR E 5.30. Replacement of tubal mucosa by proliferative-type 
endometrial tissue. In this example, the tubal lumen persists as an 
elongated slit.

stroma is not uncommon (Fig. 5.30). Rather than being a 
true form of endometriosis, this phenomenon is considered a 
variant of normal in which the transition from endometrial 
to tubal mucosa has shifted further into the fallopian tube. 
Nevertheless, when bilateral and occlusive of the tubal lumens, 
the presence of endometrial-type mucosa can result in infer­
tility. Rarely, mucosal replacement by endometrial-type tissue 
extends beyond the isthmus, at which point a diagnosis of 
mucosal endometriosis appears justified. An unusual manifes­
tation of mucosal endometriosis is the formation of a hema­
tosalpinx (Fig. 5.31). Endometrial-type mucosa within the 
fallopian tube can also give rise to endometrioid polyps that

FIG UR E 5.29. Ectopic decidua. A: Portions of the lamina propria have 
undergone decidual change, which has distorted the plical architec­
ture. B: High-magnification view  of a partially decidualized tubal plica.

FIG U RE 5.31. Bilateral hematosalpinx associated w ith mucosal 
endometriosis. A: Both fallopian tubes, which are attached to the 
anterior half of the uterus, exhibit hydrosalpinx-like enlargement, 
but w ere  filled w ith  chocolate-colored rather than serous fluid. 
B: Representative section of the tubal lining, demonstrating replace­
ment of the mucosa by endometrial-type glands and stroma.
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FIG URE 5.32. Endometrial breakdown w ith retrograde transport 
into fallopian tube. The tubal lumen contains small fragm ents of 
crumbling endometrial tissue composed of epithelium  (central verti­
cal strip) and compacted stromal aggregates. Normal tubal mucosa 
is at left.

typically have the same stromal and vascular changes as uter­
ine endometrial polyps; such lesions have also been reported as 
polypoid endometriosis.22

The finding of fragments of crumbling endometrial stroma 
within the tubal lumen, sometimes in association with endome­
trial glandular epithelium, is due to retrograde transport from 
the uterine cavity (Fig. 5.32). These fragments are usually gener­
ated during menstruation or uterine bleeding related to anovu­
latory cycles. This phenomenon is one of the theoretical causes 
of pelvic endometriosis, but should not be considered endome­
triosis per se. Repeated episodes of retrograde menstruation are 
presumably the mechanism by which the proximal tubal stumps 
become involved by endometriosis following salpingectomy.23

FIG U RE 5.33. Several small W althard nests stud the serosal surface 
of this segment of fallopian tube.

described above, generally allow for its distinction from tubal 
intraepithelial carcinoma. In problematic cases, p53 and MIB-1 
immunostains can provide useful information, since transitional 
metaplasia is negative for p53 and has a near-zero MIB-1 label­
ing index, whereas intraepithelial carcinoma exhibits diffuse 
and strong nuclear p53 staining and has a high MIB-1 labeling 
index.24 As is the case for Walthard nests, transitional cell meta­
plasia of the tubal fimbriae is of no clinical significance.

MUCINOUS METAPLASIA
Mucinous metaplasia is a rare phenomenon in which some or all 
of the tubal epithelial lining is replaced by tall columnar mucinous 
epithelium (Fig. 5.35).25,26 Although this may represent an iso­
lated finding, it may be associated with Peutz-Jeghers syndrome

WALTHARD NESTS/TRANSITIONAL 
METAPLASIA
The term Walthard nests (or Walthard rests) refers to the com­
mon incidental finding of small foci of transitional cell meta­
plasia on the tubal serosa. These foci are often multiple, may be 
solid or cystic, and can also involve the broad ligament. Their 
appearance as small, pale-tan nodules studding the serosal surface 
of the fallopian tube may result in the clinical or gross impression 
of metastatic carcinoma (Fig. 5.33). Histologically, the strati­
fied transitional epithelium is mitotically inactive and has bland 
nuclear features with occasional longitudinal nuclear grooves (Fig. 
5.34). Portions of the lining of the cystic form ofWalthard nests 
often have a flattened appearance, which may possibly reflect a 
mesothelial origin or be related to pressure atrophy. Eosinophilic 
material is often found within these cystic spaces.

When examined carefully, it is not uncommon to find 
one or more small foci of transitional metaplasia in the tubal 
fimbriae.24 The nuclear features of transitional metaplasia, as

FIG U R E 5.34. W althard nests. A: Cystic form containing eosino­
philic material and partially lined by transitional epithelium. B: High- 
magnification v iew  of a solid W althard nest. N ote the presence of 
longitudinal nuclear grooves w ithin some of the cells (arrow).
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FIG UR E 5.35. A ,B : Mucinous m etaplasia. In this portion of the fa l­
lopian tube, the native epithelial lining has been completely replaced 
by tall columnar mucinous epithelium .

and/or mucinous tumors of the endocervix or ovary. In patients 
with pseudomyxoma peritonei, the possibility of colonization of 
the tubal epithelium by neoplastic mucinous epithelium, typi­
cally derived from a ruptured low-grade mucinous neoplasm of 
the appendix, should be considered before rendering a diagnosis 
of mucinous metaplasia (see section on Secondary Tumors).

METAPLASTIC PAPILLARY TUMOR
Metaplastic papillary tumor is a rare benign lesion that occurs 
almost exclusively as an incidental microscopic finding within 
a grossly normal fallopian tube of a postpartum woman.27 This 
lesion replaces a portion of the tubal lumen without expanding 
the tubal diameter, and is characterized by a papillary prolifera­
tion that exhibits an architecture that is similar to serous bor­
derline tumors of the ovary, including formation of detached 
cellular buds (Fig. 5.36). The epithelial cells lining the papillae 
are nonciliated, exhibit areas of nuclear pseudostratification, 
and have abundant eosinophilic cytoplasm that imparts an 
oncocytic appearance. Nuclear atypia is mild, and rare mitotic 
figures may be present. Occasional cells may contain intracy­
toplasmic mucin, and intraluminal mucin may also be found. 
Although reported as a neoplasm, some pathologists think that 
this lesion represents an exuberant, localized form of oncocytic 
metaplasia. It is distinguished form the tubal form of serous 
borderline tumor by its microscopic size, lack of tubal disten­
sion, and association with pregnancy.28

ADENOMATOID TUMOR
Adenomatoid tumors are benign neoplasms of mesothe­
lial origin. Although rare, these tumors have generally been 
regarded as the most common benign tumor of the fallopian

FIG URE 5.36. M etaplastic papillary tumor. A: A t low-magnification, 
the lesion is seen occupying a rounded portion of the tubal lumen. 
Note that it is partially surrounded by a crescent of uninvolved tubal 
mucosa, and that the luminal diam eter is unaltered by the proliferation. 
B: This higher magnification view  highlights the papillary architecture, 
nuclear pseudostratification, cellular buds, oncocytic cytoplasm, and 
pale-staining intraluminal mucinous m aterial. A mitotic figure is pres­
ent in the central portion of the image.

tube, but small incidental adenofibromas of the tubal fim­
briae have recently been found to be much more prevalent.29 
Tubal adenomatoid tumor typically presents in an adult 
woman as an incidental, small, firm, mural-based nodule that 
has a pale yellow to off-white sectioned surface. The tumor 
impinges upon neighboring structures and replaces tissue as it 
expands, but does not show evidence of destructive invasion
(Fig. 5.37).

FIG U R E 5.37. Adenomatoid tumor. A: A t low magnification, a nodu­
lar tumor is seen expanding and replacing a large portion of the tubal 
w all and compressing the lumen into a thin crescent. B: A t higher 
magnification, the microcystic nature of the tumor is evident in an area 
w here the tumor extends into the lamina propria of some of the tubal 
plicae.
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The most common histologic patterns of adenomatoid 
tumor are ones in which pseudovascular or pseudoglandu- 
lar spaces are created due to the presence of microcystic spaces 
that are lined by either flattened or cuboidal cells, respectively 
(Fig. 5.38). Cells with vacuolated cytoplasm, sometimes impart­
ing a signet-ring appearance, are also often present. The tumor 
cells have bland nuclear features and virtually no mitotic activity, 
which help to differentiate these innocuous lesions from malig­
nant tumors. Adenomatoid tumors are immunoreactive for cyto­
keratin and the mesothelial marker calretinin, and fail to stain 
with endothelial markers. There is little in the recent literature 
that specifically addresses adenomatoid tumors of the fallopian 
tube, but studies on the histologic and immunologic features of 
adenomatoid tumors in one site generally apply to those in other 
sites (see references on adenomatoid tumors in Chapter 4).

ADENOFIBROMA
These tumors are located preferentially at the fimbriated end of 
the tube and are histologically identical to their ovarian counter­
parts, which are discussed in Chapter 7. The vast majority of tubal 
adenofibromas are of the serous type, although endometrioid ade­
nofibromas may also be encountered in this location. Tubal ade­
nofibromas that are of a size such that they are appreciable grossly 
are rare, but a recent study has demonstrated the presence of small 
incidental adenofibromas or their precursors in 30% of fallopian 
tubes that were submitted entirely for histologic evaluation.29

MISCELLANEOUS BENIGN PROCESSES 
Papilloma
Tubal papillomas are extraordinarily rare, but have been 
reported.30 These lesions are loosely attached to the mucosa, 
project into the lumen, and consist of a papillary proliferation

FIG URE 5.38. Adenomatoid tumor. A: Predominantly pseudovascular 
pattern, w ith spaces lined mainly by flattened cells. B: Predominantly 
pseudoglandular pattern, w ith spaces lined mainly by cuboidal cells.

with fibrovascular cores lined by tubal-type epithelium. 
Papillomas are distinguished from normal tubal plicae by their 
discrete nature and more impressive architectural complexity, 
and from serous borderline tumors by their bland nuclear fea­
tures and lack of epithelial tufting.

Leiomyoma
Tubal leiomyomas are rare, but represent the most common 
benign soft tissue tumor in this site.31 They usually present as a 
small, solitary, incidental nodule, but may rarely be associated 
with or simulate an ectopic pregnancy.

Mature Cystic Teratoma
Rare mature cystic teratomas (dermoid cysts) of the fallopian 
tube have been reported.32

Arias-Stella Reaction
The Arias-Stella reaction is most commonly seen within endo­
metrial glandular epithelium during early pregnancy, and is 
described and illustrated in Chapter 4. On very rare occasions, 
tubal epithelium can also exhibit features of the Arias-Stella 
reaction.33 The absence of a mass lesion, its incidental presenta­
tion as a focal finding in a patient who is harboring an intra­
uterine or ectopic pregnancy, the lack of mitotic activity, the 
absence of stromal invasion, and the dark, smudged chromatin 
of the involved cells facilitate its distinction from carcinoma.

Clear Cell Hyperplasia
Clear cell hyperplasia of tubal epithelium is a very rare find­
ing that has been reported in association with ectopic preg­
nancy.34 This lesion lacks the nuclear atypia, mitotic activity, 
stromal invasion, and variety of architectural patterns of clear 
cell carcinoma, and is further distinguished by its association 
with pregnancy.

Placental Site Nodule
Placental site nodules are small remnants of hyalinized implan­
tation site that contain intermediate trophoblasts and represent 
an incidental indication of a remote pregnancy. These lesions 
are usually found within endometrial samples, and are discussed 
and illustrated in Chapter 4. Placental site nodule has been 
reported in the fallopian tube on rare occasions, and presum­
ably represents a manifestation of an old ectopic pregnancy.35

Placental site nodule may be misinterpreted as a nodule 
of ectopic decidua, which is a diagnostic error of no clinical 
significance. The correct diagnosis can usually be made by pay­
ing attention to the morphologic differences between decidual 
cells and intermediate trophoblast (see section on subtypes of 
trophoblast in Chapter 4); if  desired, immunohistochemistry 
can be utilized to distinguish cytokeratin-positive intermediate 
trophoblast from cytokeratin-negative decidua.
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Ovarian Hilus Cell Heterotopia
Small nests and cords of cells that are morphologically similar 
to ovarian hilus cells are a rare finding within the lamina pro­
pria of the fallopian tube, particularly in the fimbrial region, 
and may also be encountered within the perisalpinx.36,37

Calcification38
Calcifications within the tubal lumen or mucosa that are unas­
sociated with frankly malignant epithelium are referred to as 
salpingoliths. M any of these calcifications have the concentric 
laminations of psammoma bodies, and the vast majority are 
surrounded by a simple layer of bland epithelium. Salpingo­
liths are most likely to be found in the settings of salpingitis 
and ovarian serous neoplasia (particularly serous borderline 
tumors of usual and micropapillary types).

Intraluminal Keratin
The presence of clumps of keratin within the lumen of the 
fallopian tube is rare, and most often originates from an endo­
metrial carcinoma that exhibits prominent squamous differen­
tiation (Fig. 5.39).39 Other potential sources of this keratinous 
material include ruptured mature cystic teratomas of the ovary 
or ovarian endometrioid tumors with squamous differentiation 
with a breached capsule. The intraluminal aggregated flakes of 
keratin are typically unassociated with viable tumor cells, and 
are of no known prognostic significance. Intratubal retrograde 
transport of endometrial-derived keratin fragments through 
the fimbrial ostia can result in the formation of peritoneal ker­
atin granulomas, just as can occur with keratin more directly 
deposited within the peritoneal cavity from the types of ovarian 
tumors mentioned above (see Chapter 8).

FIG U R E 5.39. Eosinophilic clumps of keratin are present w ithin the 
lumen of the fallopian tube. The patient had concurrent endom etri­
oid adenocarcinoma of the endometrium w ith  prominent squamous 
differentiation.

BORDERLINE EPITHELIAL TUMORS
Borderline tumors of serous, endometrioid, and mucinous types 
are extraordinarily rare neoplasms of the fallopian tube, but 
have been reported.25,28,40 These tumors histologically resemble 
their more common ovarian counterparts (see Chapter 7).

GENERAL FEATURES 
OF TUBAL CARCINOMA41
As currently defined, primary carcinoma of the fallopian tube 
is a rare entity. By convention, the presence of bulky tumor in 
the ovary is considered evidence of primary ovarian neopla­
sia whenever the ovary and tube are both involved by tumor. 
The peritoneum is given similar priority when assigning the 
site of origin when tubal carcinoma is associated with exten­
sive peritoneal disease with absent or only superficial ovarian 
involvement. Although these conventions are entrenched in 
the literature, evidence continues to mount that many high- 
stage serous tumors that are classified using traditional criteria 
as primary ovarian or peritoneal serous carcinomas actually 
originate within the tubal fimbriae (see below).

Women with tubal carcinoma have a mean age of 55 to 
58 years and present with abnormal vaginal bleeding, a watery 
vaginal discharge, an abdominal mass, and/or abdominal 
pain.42 Cells that are suspicious for or diagnostic of adenocarci­
noma may be present in the patient’s Pap smear.42,43 In a large 
study using combined cancer registry data, 8% of tubal carci­
nomas were bilateral.44 Tubal carcinoma has a variable gross 
appearance, as depicted in the section on serous carcinoma, 
which is by far the most common type of tubal cancer.

In the International Federation of Gynecology and Obstet­
rics (FIGO) staging system for fallopian tube carcinoma, stage 0 
refers to carcinoma in situ, stage I to carcinoma limited to the 
fallopian tube, stage II to carcinoma that has spread locally to 
the uterus, ovaries, or other pelvic tissues, stage III to carci­
noma with peritoneal implants outside of the pelvis and/or 
involvement of regional lymph nodes, and stage IV to carci­
noma with distant metastases.45 As discussed previously by oth­
ers,42 FIGO’s use of inaccurate terminology for tubal histology 
is a potential source of confusion. When used appropriately, 
the term “mucosa” refers to both  the epithelial lining and its 
supporting lamina propria; hence, FIGO’s definition of car­
cinoma in situ as being limited to the tubal mucosa is mis­
leading and could potentially include carcinomas that invade 
the lamina propria.42 FIGO’s intent is to include tumors that 
invade the lamina propria within the stage la  category, where 
their reference to “submucosal” invasion presumably refers to 
the lamina propria (the fallopian tube has no submucosa).42 In 
addition to clarifying this issue, Alvarado-Cabrero et al.42 have 
recommended further subdivisions within the stage I category 
based upon the more aggressive clinical behavior of (a) a stage 
I intraluminal tumor mass that is noninvasive as compared 
to carcinoma in situ, (b) a stage 1 myoinvasive carcinoma as 
compared to one that has not progressed beyond the lamina
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propria, and (c) a stage I fimbrial carcinoma (which has direct 
exposure to the peritoneal cavity) as compared to a nonfimbrial 
tumor.

Stage is the dominant factor in the prognosis of fallopian 
tube carcinoma, with 5-year survival of roughly 70% for stage 
I disease progressively decreasing to about 10% for stage IV.43 
In low-stage disease, closure of the fimbriated end has been 
associated with an improvement in survival, presumably due 
to the prevention of direct seeding of the peritoneal cavity by 
luminal-based tumor.42,43 As discussed in the section on tubal 
intraepithelial carcinoma, occasional patients with carcinoma 
in situ (stage 0) may recur and die of disease.43

There is no standard grading system for carcinoma of the 
fallopian tube, and grade is only of marginal, if  any, indepen­
dent prognostic significance.42,43,46 That said, most fallopian 
tube carcinomas that present at high stage are high-grade 
tumors.42 M y preference is to use the two-tier grading system 
of ovarian serous carcinoma as described in Chapter 7 for tubal 
serous carcinoma and the three-tier grading scheme that is 
applied to endometrial carcinoma as described in Chapter 4 
for tubal endometrioid carcinoma. The less common types of 
tubal carcinoma can be graded similarly to their corresponding 
type of ovarian carcinoma.

The most important aspects to include in the pathology 
report of resection specimens that contain tubal carcinoma 
are tumor size, tumor location (particularly whether or not 
of fimbrial origin), closed versus patent nature of the fimbrial 
ostium, histologic tumor type, tumor grade, extent of invasion 
of the tubal wall (with regard to lamina propria, muscularis, 
and serosa), presence or absence of angiolymphatic invasion, 
and presence or absence of tumor involvement of extratubal 
structures.

TUBAL INTRAEPITHELIAL CARCINOMA 
AND ITS PRECURSORS
TIC is analogous to endometrial intraepithelial carcinoma 
(EIC), and is also referred to as adenocarcinoma in situ or car­
cinoma in situ. Unless otherwise specified, it is assumed to be 
of the serous type. This lesion is not apparent grossly, and has 
a strong predilection for a fimbrial location.47,48 TIC features 
replacement of the tubal epithelium by a crowded and jumbled 
proliferation of malignant epithelial cells that exhibit marked 
nuclear atypia with hyperchromasia, prominent nucleoli, 
high proliferative rates, and an absence of cilia (Fig. 5.40).49,50 
Stratified nuclei and fragile micropapillary epithelial struts 
with nearby clusters of exfoliated tumor cells are often pres­
ent, although more subtle examples with minimal stratification 
also occur.49 TIC usually exhibits diffuse and strong nuclear 
immunoreactivity for p53 a n d  has a high MIB-1 proliferative 
index, which help to distinguish it from reactive atypias and 
innocuous hyperplasias.47,49,50

On occasion, one encounters a mucosal epithelial prolifer­
ation with histologic features that fall between that of ordinary 
hyperplasia and TIC. These lesions have been variously termed

FIG UR E 5.40. Tubal intraepithelial carcinoma. A: Portions of the 
tubal epithelium have been replaced by a jum bled, stratified prolifera­
tion of markedly atypical cells. B: This high-magnification v iew  high­
lights the micropapillary epithelial struts and exfoliated tumor cells 
th at are commonly present in this lesion, which may result in peri­
toneal dissemination ("shed and spread"). Also note the significant 
nuclear atypia and the presence of a mitotic figure a t upper right.

moderate to severe dysplasia, moderate to marked mucosal 
epithelial proliferation, atypical hyperplasia, or tubal epithelial 
atypia (Fig. 5.41).7,50,51 Some of these proliferations, dubbed 
“tubal intraepithelial lesions in transition” (TILTs), may rep­
resent precursors of TIC .49 TILTs are p53 positive and have 
a MIB-1 proliferation index that is higher than normal, but 
the proliferation index and the degree of nuclear atypia are less 
than that seen in full-fledged TIC .49 The earliest step in serous 
carcinogenesis may be the production of the so-called p53 sig­
natures, which are short stretches of normal-appearing tubal

FIG U RE 5.41. M oderate to severe dysplasia (atypical hyperplasia). 
The tubal epithelium in this patient w ith  a strong fam ily history of 
ovarian cancer is stratified and shows some nuclear atypia, but polar­
ity is preserved and there are occasional interspersed ciliated cells. 
Normal tubal epithelium is a t left.
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epithelium of secretory type that are characterized by strong 
expression of p53 in conjunction with a low proliferative 
index.49,52-54 p53 signatures can be identified in roughly one- 
third of fallopian tubes from women both with and without 
known BRCA mutations.52-54 TILTs, which have also recently 
been designated proliferative p53 signatures, and ordinary p53 
signatures are currently of no known clinical significance, and 
are not recommended as diagnostic terms.50

In contrast to in situ carcinomas of most other organ sys­
tems, TIC (like EIC) can be lethal, since its cells may be shed into 
the peritoneal cavity or onto the nearby ovarian surface, where 
their growth can lead to findings that are indistinguishable from 
primary peritoneal or ovarian serous carcinoma.43,55 Thus, many 
ovarian and peritoneal serous carcinomas that are considered pri­
maries by conventional criteria related to where the bulk of the 
tumor is located and the surface versus parenchymal nature of the 
ovarian involvement may actually originate from cells shed from 
TICs or tubal serous carcinomas that have since been overrun by 
tumor or overlooked by the pathologist.55-57 Such a mechanism 
would certainly explain why most high-grade “primary” ovarian 
serous carcinomas do not have a recognizable precursor lesion 
within the ovary and present with widespread abdominal and 
pelvic involvement, and does not bode well for developing strate­
gies to detect and treat this disease in its early stages.

SEROUS CARCINOMA42
Serous carcinoma is the most common type of primary tubal 
carcinoma. W hen nonconsultation material is classified by 
experts, it accounts for approximately 70% of cases. The gross 
appearance of tubal serous carcinoma typifies that of tubal

carcinoma in general. Most tumors produce a fusiform swelling 
involving most or all of the tube, sometimes producing an exter­
nal appearance that is indistinguishable from a hydrosalpinx, 
hematosalpinx, or ectopic pregnancy (Figs. 5.42 and 5.43). 
W hen tubal carcinomas occur in patients with a genetic pre­
disposition for their development, they often originate in the 
fimbriated end and may be overlooked if  specific attention is 
not paid to this area (Fig. 5.44A).

Histologically, serous carcinomas of the fallopian tube 
resemble their ovarian counterparts. Tumors consist of variable 
combinations of papillae, slit-like spaces, and diffuse sheets of 
neoplastic cells, which usually exhibit considerable nuclear pleo- 
morphism and mitotic activity (Figs. 5.44B, 5.45, and 5.46). 
Psammoma bodies, foci of tumor necrosis, and scattered tumor 
giant cells may be present. Extension of tumor into preexisting 
epithelial invaginations that have been tangentially sectioned 
should not be misinterpreted as evidence of myoinvasion 
(Fig. 5.47). As mentioned above, m y preference is to grade 
tubal serous carcinoma in the same manner as ovarian serous 
carcinoma (see Chapter 7). Whatever grading system is used, 
the architectural, nuclear, and proliferative features of the vast 
majority of tubal serous carcinomas should result in their clas­
sification as high-grade tumors.

LESSONS LEARNED FROM PATIENTS WITH  
BRCA MUTATIONS
The treatment of patients with BRCA gene mutations or 
a strong family history of breast/ovarian cancer with risk- 
reducing bilateral salpingo-oophorectomy has sparked a wave 
of research that is revolutionizing our concepts of pelvic (tubal, 
ovarian, and peritoneal) serous carcinoma. When thoroughly

FIG U RE 5.42. Serous carcinoma of the fallopian tube. A: The tube 
exhibits a sausage-like distension and has an external appearance 
similar to that of an ectopic pregnancy or hematosalpinx. B: Opening 
of the tube reveals an inner lining studded w ith multiple soft, friab le, 
tan to pale yellow  tumor nodules that appear granular due to their 
papillary nature.

F IG U RE 5.43. Serous carcinoma of the fallopian tube simulating a 
hydrosalpinx. During its evolution, growth of the main tumor nodule 
at the apex of this opened, cystically dilated tube (arrow] presumably 
led to closure of the fimbriated end, which in turn led to intraluminal 
accumulation of fluid.
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FIG URE 5.44. Occult tubal 
carcinoma from a total abdomi­
nal hysterectomy/bilateral sal- 
pingo-oophorectomy specimen 
of a patient w ith a strong family 
history of ovarian cancer. A: The 
small tumor at the fimbriated 
end (arrow*) w as not detected  
until examination in the pathol­
ogy laboratory. B: Histology of 
this nodule reveals a serous 
carcinoma with papillae, slit­
like spaces, and foci of necro­
sis. Note: A subsequent stag­
ing procedure showed omental 
metastases. Had the fimbrial 
carcinoma gone unnoticed, this 
patient would have presented 
w ith "primary peritoneal serous 
carcinoma" a fe w  months or 
years later.

examined, approximately 10% of fallopian tubes from patients 
with BRCA gene mutations will have TIC or occult serous car­
cinoma, and most of these lesions are of fimbrial origin.58,59 
Although initially documented in women with BRCA muta­
tions, the key role played by the tubal fimbriae in the patho­
genesis of pelvic serous carcinoma has since been shown to 
hold true for sporadic carcinomas of this type as well.55-57

In order to maximize detection of these tiny serous lesions, 
evaluation of prophylactic salpingo-oophorectomy specimens 
in high-risk patients should employ the so-called SEE-FIM

or similar sectioning protocol after tissue has been adequately 
fixed in formalin for at least 4 hours. Using these protocols, 
2- to 3-mm thick sections of the entire specimen are exam­
ined histologically, with the tubal fimbriae sectioned longi­
tudinally to optimize visualization of their plical folds.47,59 A 
better understanding of the true origin of “primary” ovarian 
and peritoneal serous carcinomas will also be obtained if  rigor­
ous processing of the fallopian tube is utilized in these situa­
tions as well.57 Expanding the potential significance ofTIC one 
step further, a recent study has suggested that TIC may actually

FIG URE 5.45. Serous carcinoma of the fallopian tube. This polyp­
oid tumor on a stalk represents the histologic correlate of the tumor 
nodule in Figure 5.43.

FIG U RE 5.46. Serous carcinoma of the fallopian tube (histologic 
correlate to the tumor in the Fig. 5.42). A: The papillary architecture of 
the tumor is readily apparent a t low  magnification. No definite myo­
invasion is present. B: H igh-m agnification v iew  of an area w ith  a par­
tia lly  solid architecture. N ote the brisk m itotic activity, which includes 
tw o  atypical division figures [arrows).
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FIGURE 5.47. Nonmyoinvasive serous carcinoma of the fallopian 
tube. The epithelial invagination a t lower left is unaltered from its native 
state, whereas the size, placement, and undulating margin of the island 
of tumor at lower right is indicative of replacement of w hat w as once a 
similar epithelial invagination rather than tumor invading the myosalpinx.

F IG UR E 5.48. Endometrioid carcinoma of the fallopian tube. 
A: A t low magnification, an endometrioid tumor is seen replacing most 
of the lumen and superficially infiltrating the tubal w all. B: Higher 
magnification reveals a glandular pattern w ith features that are typi­
cal of endometrioid carcinoma.

be the source of a minority of endometrial serous carcinomas, 
and that the SEE-FIM protocol should also be applied to these 
tumors.60 At this point, it is clear that the tenet that the bulk 
of a pelvic carcinoma must be located within the fallopian tube 
before such a cancer is accepted as a primary tubal carcinoma is 
not valid and should be abandoned.

ENDOMETRIOID CARCINOMA
Tubal endometrioid carcinoma is the second most common 
type of tubal carcinoma, accounting for roughly 10% of 
nonconsultation cases interpreted by experts.42 This type of 
carcinoma resembles its much more common endometrial 
counterpart (Fig. 5.48), and is graded using the same criteria 
(see Chapter 4). Since tubal endometrioid carcinoma is often 
luminal based and seldom infiltrates deeply into the myosal­
pinx, it tends to have a favorable prognosis.61

Tubal endometrioid carcinomas occasionally contain 
areas w ith prom inent m icrocystic and/or diffuse spindle cell 
patterns that can result in a resemblance to female adnexal 
tumors o f probable wolffian origin (FATPWO),62 which are 
discussed in  the section on the broad ligam ent at the end of 
this chapter. A lthough FATPWOs are known to occur on 
rare occasions as prim ary ovarian tumors (see Chapter 7), 
they have yet to be reported as lum inal-based prim ary 
tumors of the fallopian tube. In addition to the in tralum i­
nal location of tubal endometrioid tumors, features that 
favor endometrioid carcinoma include (a) foci in which 
the glands are more characteristic of usual endometrioid 
adenocarcinoma, (b) associated squamous differentiation, 
(c) small amounts of mucicarm ine-positive in tralum inal 
m ucin, and (d) im m unoreactivity for epithelial membrane 
antigen .62

When found in conjunction with an endometrial or ovar­
ian endometrioid carcinoma, tubal endometrioid carcinoma can 
either represent an independent primary tumor or be related 
to direct extension or metastasis from the nontubal carcinoma. 
Several criteria for distinguishing between primary and second­
ary carcinoma of the fallopian tube have been put forth,42'61 
with discontinuity between the luminal-based tubal tumor and 
the nontubal tumor(s) being the most important finding that is 
supportive of independent primary malignancies. Synchronous 
tubal and endometrial endometrioid carcinomas that have been 
selected for features of two independent primary neoplasms 
tend to be grade 1 or 2, confined to their organs of origin, asso­
ciated with a favorable prognosis, and found in obese women.63

MISCELLANEOUS PRIMARY MALIGNANT 
TUMORS
Primary tubal malignancies other than serous and endome­
trioid carcinoma range from uncommon to vanishingly rare, 
and include transitional cell carcinoma,64 undifferentiated car­
cinoma,28 squamous cell carcinoma,65 clear cell carcinoma,66 
mucinous carcinoma,67 glassy cell carcinoma,68 malignant 
mixed miillerian tumor (carcinosarcoma),69 adenosarcoma,70 
leiomyosarcoma,71 choriocarcinoma,72 placental site tropho­
blastic tumor,35 epithelioid trophoblastic tumor,73 immature 
teratoma,74 and lymphoma.75

SECONDARY TUMORS
As currently defined, primary tubal carcinomas are outnum­
bered by secondary ones by a considerable margin.76 It is fairly 
common for the fallopian tube to be involved by carcinoma
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when a mass-forming carcinoma is present in the ipsilateral 
ovary; in this situation, the tubal tumor has traditionally been 
attributed to direct spread from the ovarian tumor, even when 
the tubal tumor is represented only by apparent carcinoma in 
situ.76 In the latter situation, it has been proposed that carci­
noma in situ is simulated by implantation and luminal sur­
face growth of the extratubal carcinoma.76 However, evidence 
continues to mount that the fallopian tube mucosa is quite 
resistant to this type of implantation, perhaps due to the con­
stant sweeping motion of its cilia, and that TICs and small 
serous carcinomas that originate in the tubal fimbriae may 
shed cells onto the ovary or into the peritoneal cavity and 
serve as the primary source, rather than a metastatic deposit, 
of a significant proportion of tumors that have convention­
ally been interpreted as primary ovarian or peritoneal serous 
carcinomas.53,55,56,77

Involvement of the fallopian tube by endometrial carci­
noma is best documented by direct extension of tumor from 
the endometrial cavity into the tubal lumen. Theoretically, 
endometrial carcinoma can also involve the fallopian tube via 
intracavitary detachment and reimplantation within the tubal 
mucosa, although this mechanism is considered unlikely for 
reasons as mentioned above, and would be virtually impossi­
ble to distinguish histologically from an independent primary 
tubal carcinoma. Very rarely, the in situ component of cervi­
cal squamous cell carcinoma has been documented to coat the 
lining of the endometrium and extend in contiguous fashion 
to replace the epithelium of the fallopian tube, where it may 
invade anywhere along its course.78,79

Other than serosal implants from peritoneal carcinoma­
tosis or mesothelioma, metastases to the fallopian tube from 
extragenital carcinomas are very rare, and have been reported 
to originate from the breast, gastrointestinal tract, and urinary 
bladder.76,80 Histologic features that support secondary involve­
ment of the fallopian tube by carcinoma include microscopic

FIG URE 5.49. A ,B : Detached clusters of carcinomatous cells are 
present w ithin the lumen of the fallopian tube. These malignant cells 
are most likely derived from a neoplasm of the ovary, peritoneum, 
endometrium, or elsewhere w ithin the tube.

clusters of intraluminal carcinomatous epithelial cells within 
an otherwise normal tube (Fig. 5.49), normal tubal epithelium 
overlying lamina propria that has been undermined by nests of 
carcinoma (Fig. 5.50), histology that is not typical of primary 
tubal carcinoma and/or that matches the histology of a known 
previous carcinoma of the patient, and extensive vascular inva­
sion of the tubal plicae.

Intraluminal Spread from Pseudomyxoma 
Peritonei versus Mucinous Metaplasia
One potential diagnostic pitfall is misinterpreting replacement 
of the tubal epithelial lining by slightly atypical mucinous 
epithelium as mucinous metaplasia or a primary low-grade 
mucinous tumor without considering the unlikely possibility 
of colonization related to pseudomyxoma peritonei, which is 
most commonly due to a ruptured low-grade mucinous neo­
plasm of the appendix.25,76,81 In this situation, the ciliary-based 
defense mechanisms of the fallopian tube that normally prevent 
implantation may be thwarted by the gelatinous material that 
accompanies the free-floating strips of neoplastic mucinous epi­
thelium of appendiceal origin that wander into the tubal lumen.

Two cases of tubal mucosa with mucinous change that 
were associated with appendiceal mucinous neoplasms that 
had spread to the ovaries have recently been analyzed immu- 
nohistochemically.26 It is difficult to draw conclusions on the 
basis of only two cases and in the absence of a comparative 
analysis of the immunophenotype of several cases of unequivo­
cal mucinous metaplasia of the fallopian tube, but the coordi­
nate expression of the gastrointestinal markers cytokeratin 20, 
CDX2, and M UC2 in the mucinous epithelium of the fallo­
pian tube and the appendiceal tumors in both cases suggests to 
me that these markers may have utility in supporting an appen­
diceal origin for the tubal mucinous epithelium, especially in 
the setting of accompanying pseudomyxoma peritonei and/or 
ovarian involvement.

FIG U RE 5.50. A ,B : Fallopian tube w ith  m etastatic serous carcinoma 
of ovarian origin. The lamina propria of the tubal plicae is partially  
replaced by tumor, but the surface epithelium  is spared.
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In addition to matching immunoprofiles, there are two other 
points that argue against the notion that the fallopian tubes and 
appendix of some women may be predisposed to the formation 
of separate and similar primary mucinous epithelial lesions. First, 
it appears to be more than just coincidence that the only appen­
diceal mucinous lesions that seem to be associated with mucinous 
epithelium within the tube are those that have spread beyond the 
appendix. Second, it does not make sense embryologically for an 
organ of mesodermal origin (the fallopian tube) to be predisposed 
to the development of a histologically similar epithelial process in 
an organ of endodermal origin (the appendix).

It should be noted that the differential diagnosis of muci­
nous metaplasia versus colonization of tubal epithelium by a 
low-grade mucinous neoplasm of the appendix is only of aca­
demic interest, since the colonizing neoplastic appendiceal epi­
thelium appears incapable of invasion of the tube and the overall 
clinical behavior is dominated by the extent and epithelial con­
tent of the associated pseudomyxoma peritonei (see Chapter 8).

FIG U RE 5.52. Adrenal cortical rest w ithin the broad ligament. 
A: The 0.3 cm nodule appears to consist largely of clear cells, but this 
is related to tangential sectioning of a nodule whose dominant layer 
recapitulates that of the zona fasciculata. B: High-magnification view  
of the clear cells that are indistinguishable from those of the normal 
zona fasciculata.

BROAD LIGAMENT

MESONEPHRIC REMNANTS
In the broad ligament, vestigial remnants of the mesonephric 
(wolffian) duct take the form of small hollow tubules that are 
lined by cuboidal epithelial cells that are surrounded by promi­
nent cuffs of smooth muscle (Fig. 5.51). Whether or not some 
of the cells lining these tubules may be ciliated varies from 
text to text, which may be related to difficulty in distinguish­
ing coexistent patches of endosalpingiosis (see Chapter 8). 
There is no need to mention these incidental structures in the 
pathology report.

ADRENAL CORTICAL RESTS
An adrenal cortical rest is occasionally found within the broad 
ligament, and typically presents as an incidental small yel­
low nodule. In some cases, the typical zonation of the three 
cortical layers is recognizable. However, tangential sectioning 
through other examples results in an apparent clear cell lesion 
that is dominated by cells identical to those within the zona 
fasciculata, which is the thickest layer of the adrenal cortex 
(Fig. 5.52). Recognition of the clear cell component as being 
of adrenal cortical nature is facilitated by noting the microve- 
sicular appearance of the abundant cytoplasm and the clustered 
arrangement of the clear cells.

FIG U RE 5.51. Mesonephric remnants w ithin the soft tissue adjacent 
to the fallopian tube. The inset highlights the bland nuclear features  
of the cuboidal epithelial cells lining the tubules and the surrounding 
smooth muscle.

PARATUBAL CYSTS82
Paratubal cysts are common findings that may be derived 
from mesonephric, paramesonephric (miillerian), or meso­
thelial elements (cystic Walthard nests are discussed earlier in 
this chapter). Although usually incidental, torsion or torsion- 
related infarction of paratubal cysts can produce abdominal 
pain. The most common miillerian cyst is the hydatid cyst 
of Morgagni, which characteristically dangles from the fim­
briated end of the fallopian tube via a thin stalk, whereas 
other types of cysts occur in a variety of paratubal locations 
(Fig. 5.53). Hydatid cysts are filled with serous fluid and have 
a thin, translucent wall that histologically corresponds to 
an attenuated layer of fibromuscular tissue and a tubal-type 
mucosal lining with ciliated cells whose folds occasionally form 
simplified plical-like structures. Similar-appearing cysts can be 
sessile and found within the broad ligament.

A small hydatid cyst of Morgagni can be mistaken histo­
logically for fallopian tube, and a larger cyst of this type can
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FIGURE 5.53. Paratubal cysts. A: A hydatid cyst of Morgagni dangles 
from its stalk near the fimbriated end of this formalin-fixed fallopian  
tube. B: A paratubal cyst bulges from one aspect of the fallopian tube in 
this fresh specimen. A portion of the fimbriated end of the tube is at top.

mimic a hydrosalpinx. Distinguishing features of the hydatid 
cyst include its typical gross appearance and the much more 
limited amount of smooth muscle within its paper-thin wall. 
The other main differential diagnostic consideration of the 
hydatid cyst is a serous cystadenoma, whose main distinguish­
ing features are the absence of plical-like folds and a thicker wall 
that is either collagenized or reminiscent of ovarian stroma.

The occasional mesothelial cysts that occur in this location 
are typically lined by a single layer of flattened mesothelial cells. 
Mesonephric cysts are lined by cuboidal epithelium with absence 
to rare ciliated cells, but are very rare (perhaps because the thick 
muscular coats of mesonephric remnants inhibit cystic dilatation 
of their epithelial elements). Distinction of mesonephric, miil- 
lerian, and unilocular mesothelial cysts from one another can be 
problematic, since pressure atrophy of the lining epithelium often 
results in a nonspecific, flattened appearance. Although hydatid 
cysts of Morgagni can usually be recognized by their gross appear­
ance and ciliated lining, all of the various types of innocuous cysts 
that occur in this region are adequately diagnosed as paratubal 
cysts without fretting over their precise classification.

ENDOMETRIOSIS AND ENDOSALPINGIOSIS
Foci of endometriosis and endosalpingiosis are common within 
the broad ligament, and have histologic features as discussed 
and illustrated in Chapter 8.

MÜLLERIAN-TYPE EPITHELIAL TUMORS

Benign and Borderline Serous Tumors83
Although the literature on serous cystadenomas of the broad 
ligament is scant, they are said to be the most common type of

miillerian-derived epithelial tumor in this location. Distinction 
of serous cystadenoma from the much more common para­
tubal cyst is discussed in the section on the latter entity.

Several cases of serous borderline tumor arising w ithin 
the broad ligam ent have been reported. These tumors 
occur in patients with an average age o f 33 years, and form 
smooth-surfaced, unilocular, unilateral cysts w ith an aver­
age size o f 6 cm. The internal lin ing  o f the cysts exhibits 
one or more papillary projections that are identical to those 
seen in endophytic serous borderline tumors o f the ovary 
(see Chapter 7). However, unlike their ovarian counter­
parts, serous borderline tumors of the broad ligam ent have 
not been reported to be associated w ith peritoneal implants 
(perhaps because of their exclusively endophytic architec­
ture). Although the histogenesis o f these broad ligam ent 
tumors is not known w ith certainty, origin from endosal­
pingiosis seems most plausible.

Carcinoma84
Primary carcinoma of the broad ligament is very rare. Most such 
tumors are of endometrioid or clear cell type, and are thought 
to arise from foci of endometriosis (Figs. 5.54 and 5.55). 
Broad ligament carcinomas, particularly those of the serous 
type, may also originate from endosalpingiosis.

FEMALE ADNEXAL TUMOR OF PROBABLE 
WOLFFIAN ORIGIN85 87
The FATPWO is a rare tumor of adult women that is thought 
to be derived from the mesonephric remnants that are uni­
versally present within the broad ligament. These tumors are 
typically unilateral with a smooth, bosselated external surface 
and may be as small as a pea or as large as a cantaloupe. Their 
sectioned surface is tan to pale yellow, lobulated, rubbery, and 
predominantly solid, although small cysts m ay be present.

FIGURE 5.54. Primary endometrioid carcinoma of the broad ligament. 
Note the association w ith endometriosis a t the bottom of the image.
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FIG URE 5.55. Early stage of development of primary endometrioid 
carcinoma of the broad ligament. A: W ith in  these foci of endometrio­
sis, a portion of the lining is transitioning to endometrioid carcinoma. 
B: Close-up v iew  of the area of transition.

W inding, interconnected, small tubules usually domi­
nate the histology of FATPWOs, generating a variety of 
patterns at low magnification depending on whether they 
are solid versus hollow and densely versus loosely packed 
(Fig. 5.56). Areas that appear solid can usually be resolved 
as closely packed solid tubules upon closer inspection 
(Figs. 5.57 and 5.58), particularly with the aid of reticulin 
or PAS stains or a lam inin immunostain. However, diffuse 
areas of spindle-shaped cells may also be present and some­
times comprise a significant portion of the neoplasm. In areas 
where hollow tubules predominate, a characteristic sieve-like 
pattern is often formed that m ay have a retiform appearance 
(Fig. 5.59). W ith rare exceptions, the tumor cells exhibit 
bland nuclear features and little to no m itotic activity. The

FIG U RE 5.57. A ,B : Female adnexal tumor of probable wolffian 
origin. Closely packed tubules w ith  absent to inconspicuous lumens 
impart a predominantly solid appearance.

tubular elements in FATPWO are frequently immunoreac- 
tive for cytokeratin, vimentin, inhibin, and calretinin; unlike 
the glands of endometrioid carcinoma, they usually lack 
expression of epithelial membrane antigen. Although this 
immunoprofile can be of some utility in selected instances, 
the diagnosis of FATPWO is largely based upon its distinctive 
histologic patterns and location.

O nly a few FATPWO have been reported to be clin i­
cally malignant, and these have generally been tumors with 
significant nuclear atypia and high mitotic rates. However, 
the correlation between bland appearance and benign clinical 
outcome is not absolute, necessitating long-term monitor­
ing of all patients with FATPWO for potential malignant 
behavior.

FIG U RE 5.56. Female adnexal tumor of probable w olffian origin. An FIG U R E 5.58. A ,B : Female adnexal tumor of probable wolffian ori-
area of closely packed solid tubules a t left merges w ith  an area of gin. A t high magnification, tubular differentiation w ithin "solid" areas
w idely spaced hollow tubules at right. is usually evident.
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FIG URE 5.59. Female adnexal tumor of probable w olffian origin. 
A: Low-magnification v iew  of a region w here numerous hollow tubules 
and microcystic spaces separated by areas of solid growth result in a 
sieve-like pattern. B: The branching tubules often have angulated con­
tours and papillary structures projecting into their lumens. Note the 
resemblance to rete ovarii (compare w ith Fig. 6.22).

F IG UR E 5.60. Papillary cystadenoma of broad ligam ent associated 
w ith  von Hippel-Lindau disease. A: This low-m agnification v iew  high­
lights the complex papillary architecture of this benign tumor. B: The 
papillae are lined by a single layer of cuboidal epithelial cells w ith  
bland nuclear features. (Glass slide kindly provided by Dr. Peter A. 
Humphrey.)

PAPILLARY CYSTADENOMA88
Von Hippel-Lindau disease is a rare, autosomal dominant 
genetic disorder characterized by the development in young 
adulthood of one or more of a variety of tumors that include 
retinal angioma, cerebellar hemangioblastoma, renal cell carci­
noma, pheochromocytoma, and papillary cystadenoma of the 
epididymis. Rarely, female patients with von Hippel-Lindau 
disease develop a benign tumor in the broad ligament that 
is histologically identical to the epididymal papillary cystad­
enoma that is found in roughly 10% of male patients with this 
disorder.

In the handful of reported cases, the broad ligament form 
of papillary cystadenoma has measured up to 3 cm in diameter. 
These tumors are loculated cysts with internal papillary excres­
cences that branch in a complex arborizing pattern similar to 
that of serous borderline tumors (Fig. 5.60A), but are thought 
to be of wolffian rather than miillerian origin. The papillae 
consist of fibrovascular stalks lined by a single layer of cuboi­
dal, nonciliated, mitotically inactive epithelial cells with bland 
nuclear features (Fig. 5.60B) and glycogen-rich cytoplasm 
(Fig. 5.61). Portions of the cyst wall may be calcified, which 
is a finding that may be noted radiologically. The absence of 
nuclear stratification, nuclear atypia, cilia, and epithelial tuft­
ing along with the presence of glycogen-rich cytoplasm and the 
association with von Hippel-Lindau disease facilitate distinc­
tion of these benign tumors from serous borderline tumors.

EPENDYMOMA8990
Rare cases of primary ependymoma of the broad ligament have 
been reported. These tumors are of unknown histogenesis in

this site and have malignant potential. The features that are 
most helpful in recognizing these unusual tumors are the com­
bination of low-grade histology, anuclear perivascular zones 
that result in the formation of pseudorosettes (Fig. 5.62), and 
immunoreactivity for glial fibrillary acidic protein (note that 
the latter can rarely be seen in high-grade serous carcinoma). 
Extra-axial ependymomas exhibit more architectural diversity 
than their central nervous system counterparts, and also differ 
in their patterns of immunoreactivity with respect to several 
markers.

FIG U R E 5.61. Papillary cystadenoma of broad ligam ent associated 
w ith von Hippel-Lindau disease. A : The tum or cells contain abundant 
PAS-positive glycogen w ith in  their cytoplasm. B: This section has 
been treated w ith diastase prior to PAS staining, and demonstrates 
the complete removal of the glycogen granules. (Glass slides kindly 
provided by Dr. Peter A. Humphrey.)
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FIGURE 5.62. Ependymoma. Perivascular pseudorosettes are a 
characteristic feature.

LEIOMYOMA91

FIG U RE 5.64. Leiomyosarcoma of the broad ligament. A: This image 
represents the sectioned surface of a large, fleshy tumor w ith  lobu- 
lated margins. B: The spindle-shaped tumor cells exhibit a fascicular 
growth pattern, eosinophilic cytoplasm, and an elem ent w ith  signifi­
cant nuclear atypia. A  mitotic figure is also present in this field.

Of the variety of soft tissue tumors that can be found within the 
broad ligament on rare occasions, the leiomyoma is the most 
common. Leiomyoma of the broad ligament typically presents 
as a bulging, nodular mass that is clearly separated from the 
fallopian tube, ovary, and uterus (Fig. 5.63). The range of gross 
and microscopic appearances of these benign smooth muscle 
tumors is similar to that of their much more common counter­
part in the uterus, which is discussed in Chapter 4.

LEIOMYOSARCOMA92
Although quite rare, leiomyosarcoma is the most common 
sarcoma of the broad ligament. These tumors typically present

as a large, fleshy, lobulated mass that may contain areas of 
hemorrhage or necrosis (Fig. 5.64). Histologically, obvious 
examples of this neoplasm show discernible smooth mus­
cle differentiation and exhibit marked nuclear atypia, brisk 
mitotic activity with atypical division figures, and foci of 
tumor cell necrosis. Given that the rarity of these tumors pre­
cludes development of their own site-specific set of diagnostic 
criteria to help distinguish the low end of the spectrum of 
leiomyosarcoma from leiomyoma variants and smooth muscle 
tumors of uncertain malignant potential, it is recommended 
that broad ligament smooth muscle tumors be classified using 
the criteria that have been established for uterine tumors of 
this type (see Chapter 4).
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HISTOLOGY OF THE OVARY
Basic Microanatomy
Details regarding the embryology and gross anatomy of the 
ovary can be found in several of the references listed in the 
Suggested Readings at the end of this chapter. Histologically, 
the substance of the ovary is divided into a peripheral cor­
tex and a central medulla, although the boundary between 
these two regions is often indistinct. However, in the atrophic 
ovary of the postmenopausal woman, the cellular cortex is 
usually more sharply demarcated from the less cellular and 
highly vascular medulla (Fig. 6.1). Blood vessels, lymphatics, 
and nerves enter the ovary through the hilus, which merges 
imperceptibly with the medulla. In the atrophic ovaries of 
postmenopausal women, the medulla may be occupied 
m ainly by contorted masses of thick-walled blood vessels that 
may have calcified walls and/or mural deposits of hyalinized 
material that resemble amyloid (Fig. 6.2).

Surface Lining and Cortical Stroma
The surface of the ovary is lined by a single layer of modified 
mesothelial cells (Fig. 6.3A), which are immunoreactive for the 
mesothelial marker calretinin and fail to stain with the m iil­
lerian marker PAX8.1 This lining is easily denuded when the 
ovary is handled, and so is often not apparent in histologic sec­
tions. The surface lining of the ovary is often loosely referred to 
as surface epithelium.

The cortex is composed predominantly of densely cellular, 
spindle-shaped stromal cells that often exhibit an irregularly 
whorled (storiform) pattern (Fig. 6.3B). The stromal cells are 
surrounded by a network of reticulin fibers and separated by 
a variable amount of collagen, which may be most prominent 
immediately beneath the surface. It is within the cortex that 
the ova-containing ovarian follicles can be found, with their 
numbers and stages of development dictated by the patient’s 
age (see below).

FIG U RE 6.1. Ovarian microanatomy. In this postmenopausal ovary, a 
densely cellular cortex (right) overlies a more sparsely cellular medulla 
(left) that contains several blood vessels.
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CHAPTER 6 PATHOLOGY OF THE NONNEOPLASTIC OVARY AND MALDEVELOPED GONAD 335

FIG URE 6.2. A ,B : This conglom eration of th ick-w alled  m edullary  
vessels exhibits mural deposits of amorphous, eosinophilic m ate ­
rial. This is a common incidental finding in the  ovaries of postm eno­
pausal w om en. A  Congo red stain for am yloid w as negative (not 
shown).

Traditionally, it has been thought that formation of epithelial 
inclusion glands or cysts occurs via the invagination of the 
ovarian surface lining followed by the metaplastic acquisition 
of serous epithelial characteristics. However, it is also possible, 
and perhaps even more likely, that these epithelial inclusions 
originate from dislodged epithelial cells from the fimbria of 
the fallopian tube that implant on the surface of the ovary at 
the site of ovulation-induced disruption.1 In this model, sub­
sequent epithelial proliferation, invagination, and encystation 
lead to the formation of epithelial inclusions.1 The importance 
of these structures lies in their probable role as the site of origin 
of some tumors within the epithelial-stromal group, although 
this role appears to be more limited than previously thought 
(see Chapter 7).

By convention, inclusion “glands” are a purely microscopic 
finding, whereas “cysts” are grossly visible but <1 cm. Cysts that 
are >1 cm are considered cystadenomas. Epithelial inclusion 
glands and cysts are frequent incidental findings that are more 
common in middle age and beyond. They are typically found

Epithelial Inclusions

FIG U R E 6.3. Ovarian surface lining and cortical stroma. A: The cells lining the ovarian surface are usually flattened to cuboi­
dal and form a single layer, as seen along the right side of the image. In some ovaries, the lining may include columnar-shaped 
cells. B: The spindle-shaped stromal cells in the cortex are typically arranged in a storiform pattern.
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336 DIAGNOSTIC GYNECOLOGIC AND OBSTETRIC PATHOLOGY: AN ATLAS AND TEXT

FIG URE 6.4. Epithelial inclusion glands. A: Cluster of glands w ithin  
the ovarian cortex w ith variably dilated lumens. B: Closer view  of an 
inclusion gland lined by tubal-type epithelium. Scattered ciliated cells 
are responsible for the fuzzy lining seen at this magnification.

scattered singly or in small clusters in the ovarian cortex, are 
usually lined by tubal-type (serous) or tuboendometrioid epi­
thelium (i.e., ciliated cells are present), and may be associated 
with psammoma bodies (Fig. 6.4). The histologic appearance 
of these inclusions is identical to what is termed “endosalpin­
giosis” within sites such as the peritoneal surface, omentum, or 
pelvic lymph nodes (see Chapter 8). Rarely, inclusions may be 
lined by endometrioid or mucinous epithelium.

Small transitional-type epithelial inclusions also rarely 
occur within the substance of the ovary. These metaplas­
tic inclusions are usually solid, feature cells with occasional 
longitudinal nuclear grooves, and are termed Walthard nests 
(Fig. 6.5), just like their more common counterparts found in 
the tubal serosa (see Chapter 5).

FIG U RE 6.5. Solid W althard nest surrounded by ovarian stroma. 
Note the bland nuclear features. Although difficult to appreciate at 
this magnification, scattered cells w ith  longitudinal nuclear grooves 
are present.

FIG U RE 6.6. Infant ovary w ith  numerous primordial follicles within  
the ovarian cortex. The oocytes have large vesicular nuclei w ith  vari­
ably visible nucleoli.

Ovarian Follicles and Their Derivatives
The earliest form of ovarian follicle is the p r im o rd ia l  fo l l i c l e ,  
which consists of an oocyte surrounded by a single layer of 
flattened granulosa cells. These structures are most numer­
ous in the cortex of the newborn ovary (Fig. 6.6), and pro­
gressively decrease in number throughout life, such that they 
are absent to rare in postmenopausal ovaries. During the 
reproductive years, primordial follicles cluster w ithin a band 
in the superficial portion of the cortex (Fig. 6.7). A cohort 
of primordial follicles is stimulated to develop during each 
menstrual cycle. These follicles are in itia lly  transformed into 
p r im a ry  fo l l i c le s , which feature slightly enlarged oocytes and 
a single layer of cuboidal rather than flattened granulosa cells 
(Fig. 6.8A).

Proliferation of the granulosa cells and further enlarge­
ment of the oocyte result in a se con d a ry  (p rean tra l) fo ll i c le , 
which is characterized by the presence of several layers of

FIG URE 6.7. Undulating band of primordial follicles w ithin the 
ovarian cortex of a 30 year old w om an.
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CHAPTER 6 PATHOLOGY OF THE NONNEOPLASTIC OVARY AND MALDEVELOPED GONAD 337

FIG U RE 6.9. High-magnification view  of a secondary follicle w ith an 
oocyte surrounded by a w ell-developed zona pellucida and four Call- 
Exner bodies, one of which is marked by an arrow.

FIGURE 6.8. Primordial, primary, and secondary (preantral) follicles. 
A: Compare the primary follicle a t bottom w ith  the primordial follicles  
above it. B: Secondary follicle in an early stage of atresia w ith  degen­
erated oocyte surrounded by several layers of granulosa cells (the zona 
granulosa). A  fe w  Call-Exner bodies are present w ithin the granulosa 
layer.

granulosa cells (the zona granulosa) surrounding the oocyte 
(Fig. 6.8B). The egg nucleus may or may not be visible, 
depending on the plane of the section and whether or not it 
has degenerated. The zona pellucida, which is a circumferen­
tial band of eosinophilic glycoprotein that encases the oocyte, 
and Call-Exner bodies, which are small, spherical cavities con­
taining eosinophilic material that are surrounded by granu­
losa cells, also develop at this stage (Fig. 6.9). As discussed in 
Chapter 7, Call-Exner bodies are a useful diagnostic feature 
of adult granulosa cell tumors. Interestingly, nuclear grooves, 
which are another characteristic feature of adult granulosa cell 
tumors, are typically absent w ithin the granulosa cells of non­
neoplastic follicles.

In the t er tia ry  (an tra l) fo l l i c l e ,  accumulation of fluid 
produced by the granulosa cells results in the formation of 
a crescentic cavity (antrum). The theca interna and theca 
externa develop from the surrounding ovarian stromal cells 
and begin to become apparent at this stage (proceeding from 
the inside o f the follicle outward, the three layers are the zona 
granulosa, theca interna, and theca externa). The two theca 
layers can usually be distinguished from one another by the 
at least partial luteinization of the steroid-producing theca 
interna cells. As illustrated in the section on follicle cysts and 
elsewhere in this chapter, luteinized stromal cells have polyg­
onal to round contours, round rather than spindle-shaped 
nuclei, distinct nucleoli, and abundant vacuolated cytoplasm 
that may be eosinophilic or clear. Unlike the cells of the zona 
granulosa, thecal cells are enmeshed in a delicate network of 
reticulin fibers, which is also demonstrated in the section on 
follicle cysts.

In the m a tu re  (G raa fian ) fo l l i c l e ,  the antrum has pro­
gressively enlarged, and the oocyte has become situated in 
an eccentric position in a thickened area o f granulosa cells 
termed the cumulus oophorus (Fig. 6 .10). The thin rim  of

granulosa cells that remains circumferentially attached to 
the oocyte is referred to as the corona radiata. As the follicle 
destined for ovulation enlarges, it attains a size of approxi­
mately 2 cm and bulges from the ovarian surface. At ovu­
lation, its wall ruptures and the oocyte (with its attached 
corona radiata) is released into the peritoneal cavity, where 
the tubal fimbriae assist in its passage into the lumen of the 
ipsilateral fallopian tube.

Following ovulation and under the influence of the surge 
in luteinizing hormone from the anterior pituitary, the rup­
tured follicle is transformed into the corpus lu teum . The granu­
losa layer is thrown into undulating folds, a blood clot forms in 
the central cavity, and both the granulosa and theca interna cells 
become luteinized (Figs. 6.11 and 6.12). The framework of the 
corpus luteum includes curvilinear vascular septa that extend 
into the center of its lining; these septa are often ensheathed by 
theca interna cells. The major function of the corpus luteum is 
to produce progesterone, although it also synthesizes estrogens 
and androgens in lesser amounts.

If fertilization does not occur, the corpus luteum of 
menstruation lacks the persistent hormonal stimulus nec­
essary for its maintenance, and it begins to degenerate in 
the latter part of the secretory phase of the menstrual cycle. 
As the corpus luteum regresses, its granulosa cells develop 
pyknotic nuclei and accumulate large amounts of intracy­
toplasmic lip id, im parting a foamy appearance (Fig. 6.13). 
Over the course of months, progressive involutional changes 
result in the formation of a small white scar known as the 
co rpu s a lb ica n s  (Fig. 6 .14). Over time, corpora albicantia 
m igrate toward the center of the ovary and are gradually 
resorbed.

If fertilization occurs, the corpus luteum is maintained 
by human chorionic gonadotropin (and perhaps other factors) 
produced by the trophoblastic cells of the developing placenta. 
In this situation, the corpus lu teum  o f  p r egn an cy  produces an 
adequate amount of steroid hormones until that function can 
be assumed by the placenta near the 12th week of gestation.
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338 DIAGNOSTIC GYNECOLOGIC AND OBSTETRIC PATHOLOGY: AN ATLAS AND TEXT

FIGURE 6.10. M ature (Graafian) 
follicle. FA, follicular antrum; 0, 
oocyte; ZP, zona pellucida; ZG, 
zona granulosa; CO, cumulus 
oophorus; CR, corona radiata; Tl, 
theca interna; TE, theca externa.

FIG URE 6.11. Corpus luteum of menstruation. A: As seen in this sectioned ovary, the corpus luteum bulges from the surface 
and characteristically has a convoluted, orange-yellow  peripheral rim surrounding a central blood clot. B: The w all of the  
corpus luteum is dominated by the undulating layer of luteinized granulosa cells, which is largely responsible for the orange- 
yellow  rim seen in gross specimens. Also note the surrounding w edge-shaped aggregates of theca interna cells that appear at 
periodic intervals, one of which is marked by an asterisk. The cavity (at left) contains fibrin and erythrocytes.
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CHAPTER 6 PATHOLOGY OF THE NONNEOPLASTIC OVARY AND MALDEVELOPED GONAD 3 3 9

FIG U RE 6.14. Corpus albicans. W h a t w as once a corpus luteum is 
now a small scar.

FIG URE 6.12. Corpus luteum of menstruation. A t high magnifica­
tion, the luteinized granulosa cells appear as large polygonal cells w ith  
abundant eosinophilic cytoplasm, round nuclei, and prominent nucle­
oli. This image also highlights one of the w edges of luteinized theca 
interna, whose cells are recognized by the shape of their aggregates 
and their location, sm aller size, and more darkly stained cytoplasm.

During its period of peak functioning in the first trimester, 
the corpus luteum of pregnancy is larger than its menstrual 
counterpart, has a fluid or blood-filled central cavity, and has a 
wall that is bright yellow rather than orange-yellow. Character­
istic histologic features of the corpus luteum of pregnancy are 
the further enlargement of the luteinized granulosa cells and 
the presence of eosinophilic hyaline droplets, which eventu­
ally calcify to form microcalcifications (Fig. 6.15). The cystic 
cavity of the corpus luteum of pregnancy begins to regress in 
mid-gestation, and is usually absent by the time of delivery. 
A solid, late-gestation corpus luteum of pregnancy may mimic 
a small pregnancy luteoma (Fig. 6.16), but is distinguished by 
its convoluted rather than rounded contour, lack of mitotic

activity, absence of follicle-like spaces, and presence of hyaline 
droplets and microcalcifications.

In the usual menstrual cycle, only one follicle completes 
the entire maturation sequence that results in ovulation; the 
remaining follicles in its cohort undergo atresia (degeneration) 
at various stages in their development and over various time 
intervals. Atretic follicles display a variety of changes. In those 
at a more advanced stage, common findings include partial 
to complete loss of the granulosa cells, cystic dilatation with 
eventual replacement of the follicular cavity by vascularized 
connective tissue, prominence of the theca interna (which is 
often luteinized), and transformation of the basement mem­
brane that separates the zona granulosa from the theca interna 
into a thick, undulating, hyalinized eosinophilic band that is 
referred to as the glassy membrane (Fig. 6.17). A diameter of 
<3 cm is the sole criterion that arbitrarily distinguishes atretic
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FIG URE 6.13. A ,B : Degenerating corpus luteum of menstruation. 
The granulosa cells have been converted into cells w ith  foamy, lipid- 
rich cytoplasm and shrunken nuclei. Note the beginning of scar form a­
tion in the core of the involuting corpus luteum [asterisk).

FIG URE 6.15. Corpus luteum of pregnancy. A: Note the presence of 
tw o hyaline droplets, which are marked by the arrow. B: This image 
highlights a centrally located, purple microcalcification. Both of these 
histologic features are characteristic of the corpus luteum of pregnancy.
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340 DIAGNOSTIC GYNECOLOGIC AND OBSTETRIC PATHOLOGY: AN ATLAS AND TEXT

FIG URE 6.16. Corpora lutea of pregnancy from term gestations. A: In 
this low-magnification view, an oblong, solid corpus luteum is present 
w ithin the w all of a mucinous cystadenoma. W ith in  the corpus luteum  
are prominent vascular septa w ith  curvilinear shapes that account for 
its convoluted architecture. B: All that remains of the central cavity of 
this corpus luteum is a small scar. Note the cerebriform contour, which 
contrasts w ith the rounded outline of a pregnancy luteoma.

cystic follicles from follicle cysts, whose histologic features are 
further illustrated later in this chapter. The process of atresia 
eventually results in the obliterated follicle being represented 
only by a serpentine band of hyalinized tissue known as the 
corpus fibrosum (Fig. 6.18), which is presumably ultimately 
resorbed by the ovarian stroma.

One potential diagnostic pitfall related to ovarian follicles 
is the occasional enlarged follicle that has been tangentially 
sectioned through the theca externa, producing the appear­
ance of a small solid nodule composed of a cellular prolifera­
tion of plump, spindle-shaped cells with brisk mitotic activity

FIG U RE 6.18. Corpus fibrosum.

(Figs. 6.19 and 6.20). Such a nodule could be misinterpreted 
as an incipient fibrosarcoma, but its true nature can be estab­
lished by (a) being aware of this artifact of sectioning and the 
small size of the “nodules” that it produces, (b) obtaining addi­
tional sections that may disclose its relationship to a follicle, (c) 
finding mitotically active cells with identical nuclear features 
within the theca externa of adjacent follicles that are properly 
oriented, and (d) noting the gradual blending of the thecal 
cells from the worrisome nodule with the neighboring ovarian 
stroma.

Hilus Cells
Ovarian hilus cells are capable of producing androgenic ste­
roid hormones and are virtually identical to Leydig cells of the 
testis.They are typically found in aggregates within the hilum, 
adjacent mesovarium, and ovarian ligament, often in intimate 
association with nonmyelinated nerves and/or adjacent to

FIG URE 6.17. Portion of an atretic follicle in which the central cavity 
has been replaced by loose connective tissue. Note the characteristic 
undulating, hyalinized, thickened basem ent membrane that is referred 
to as the glassy membrane.

FIG U R E 6.19. Appearance of tangentia lly  sectioned theca externa. 
This image is from the center of w h at appeared to be a 3 mm solid 
nodule. The cellular pattern of intertw in ing fascicles of plump, spin­
dle-shaped cells w ith  significant m itotic activity results in a resem­
blance to fibrosarcoma.
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CHAPTER 6 PATHOLOGY OF THE NONNEOPLASTIC OVARY AND MALDEVELOPED GONAD 341

FIG U R E 6.20. Theca externa. A: The edge of the "nodule" depicted in the preceding figure is shown a t top. Note how the 
theca externa gradually blends w ith  the normal ovarian stroma at bottom. B: This high-magnification v iew  of the plump, 
spindle-shaped cells of the theca externa highlights their brisk mitotic activity.

large, thin-walled venous and lymphatic channels (Fig. 6.21 A). 
Hilus cells have abundant eosinophilic cytoplasm and vesicu­
lar nuclei with distinct nucleoli (Fig. 6.21 B). Some degree of 
nuclear atypia is not uncommon. Close inspection may result 
in the identification of occasional crystals of Reinke, which are 
considered pathognomonic for Leydig-rype cells. Examples of 
these eosinophilic, rod-shaped structures, which should not be 
confused with elongated, compressed erythrocytes within cap­
illary spaces, are shown in Figure 7.224.

Heterotopic hilus cells are rarely found in the subcapsular 
ovarian cortex, perisalpinx, and lamina propria of the fallopian 
tube, and m ay form either rounded aggregates or cords.2,3 The 
morphology of hilus cells, their architectural patterns, their 
association with nerve twigs, and their occurrence in unfamiliar 
locations may lead to misinterpretation as metastatic carcinoma 
(see Fig. 4 .237). In difficult cases, such as in a prophylactic 
oophorectomy specimen from a patient with a history of breast 
cancer, this differential diagnosis can be resolved using immu- 
nohistochemistry (see the section on hilus cell hyperplasia near 
the end of this chapter).

FIG U RE 6.21. Hilus cells. A: Nests of hilus cells are seen adjacent 
to a large, th in-w alled vessel and in close association w ith a small 
nerve. B: High-magnification view  of hilus cells.
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FIG U R E 6.22. Rete ovarii. A: A t low magnification, the rete ovarii (circled) is seen in its characteristic location w ith in  the  
ovarian hilum. B: A t higher magnification, the typical architectural features of the rete tubules can be appreciated.

Rete Ovarii
The rete ovarii is a normal constituent of the ovarian hilus and 
represents the counterpart of the rete testis of the male, occur­
ring as a form of mesonephric (wolffian) remnant. It consists of 
a localized network of branching, interconnected tubules vari­
ably lined by flattened to cuboidal to columnar epithelial cells 
(Fig. 6.22). Small papillary structures are often seen projecting 
into the tubular lumens, and some of the tubules may have 
pointed ends. The tubules are often surrounded by a cuff of 
spindly, ovarian-type stroma.

The characteristic location and architecture of rete ova­
rii, as well as the lack of surrounding endometrial-type stroma 
or associated hemosiderin-laden macrophages, should prevent 
their confusion with ovarian endometriosis. Awareness of the 
histologic features of rete ovarii also facilitates avoidance of 
their misinterpretation as a small focus of well-differentiated 
metastatic adenocarcinoma. The histology of the rete ovarii 
and rete testis is recapitulated to varying degrees in some 
Sertoli-Leydig cell tumors, female adnexal tumors of probable 
wolffian origin, and mesonephric adenocarcinomas, which are 
then referred to as exhibiting a retiform pattern. Actual tumors 
of the rete ovarii are very rare (see Chapter 7).

TUBO-OVARIAN ABSCESS
See section on Salpingitis in Chapter 5.

FOLLICLE CYST4
W hen a cystic follicle attains a size of >3 cm, it is designated 
a follicle cyst. These cysts are rarely larger than 8 cm and are 
typically solitary. They are most commonly encountered in 
nonpregnant women in the reproductive age group. Follicle 
cysts may be asymptomatic, produce estrogen-related men­
strual irregularities, or present acutely with symptoms related 
to rupture.

Grossly, follicle cysts are smooth surfaced and unilocular 
with thin walls and a cavity filled with watery to bloody fluid 
(Fig. 6.23). Classic examples are lined by one or more layers 
of m ildly luteinized granulosa cells with an underlying layer 
of more prominently luteinized theca cells (Fig. 6.24). Follicle 
cysts in which the granulosa cell layer has been partially or 
completely denuded are more difficult to recognize, but a clue 
to the correct diagnosis is the at least focal persistence of the 
luteinized theca layer.
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CHAPTER 6 PATHOLOGY OF THE NONNEOPLASTIC OVARY AND MALDEVELOPED GONAD 343

FIG U R E 6.23. Follicle cyst. A : This 5 cm follicle cyst has a smooth external surface. B: The w all of this unilocular cyst is thin 
and its inner lining is smooth w ith  patchy hemorrhagic areas. The cyst contained watery, dark brown fluid.

Follicle cysts are usually easily recognized as benign, but 
two potential pitfalls are worth mentioning. First, before ren­
dering a diagnosis of a large follicle cyst, some consideration 
should be given to a cystic granulosa cell tumor (see Chapter 7). 
Second, exfoliated granulosa cells can be quite numerous in 
cytologic preparations of aspirates of follicle cysts, which can 
lead to a worrisome appearance for the uninitiated (Fig. 6 .25).5 
The uniformity of the granulosa cells and an awareness that the 
cells were sampled from a unilocular cyst rather than a solid 
mass facilitate correct interpretation.

Since follicle cysts typically regress within 2 months, cystic 
lesions that are clinically and radiologically consistent with this 
diagnosis should be managed conservatively, with cystectomy 
reserved for cysts that persist or enlarge.

contains congealed blood and has an orange-yellow lining that 
corresponds to the layer of luteinized cells (Fig. 6.26). In its 
later stages, an involuting corpus luteum cyst may have only 
a thin band of residual luteinized cells and can be difficult to 
distinguish from an involuting follicle cyst (Fig. 6.27). Fea­
tures that favor a corpus luteum cyst in this situation are the 
gross recognition of the orange-yellow band of luteal tissue, 
the partial retention of an undulating pattern of the lutein­
ized cells, and the innermost lining of the cyst consisting of 
organizing hemorrhage and/or fibrous tissue related to resolu­
tion of the hematoma. To facilitate the diagnosis, histologic 
sections should focus on areas where the orange-yellow band is 
the thickest. As is the case for follicle cysts, corpus luteum cysts 
tend to regress spontaneously if  left untreated.

CORPUS LUTEUM CYST4
In their early stages, corpus luteum cysts resemble their normal 
counterparts, except that by definition they have reached a size 
of at least 3 cm. Symptoms, if  present, are related to menstrual 
irregularities or cyst rupture. The typical corpus luteum cyst

SIMPLE CYST4
Simple cyst is a diagnosis of exclusion used for those instances 
in which a benign cyst is not classifiable due to the absence or 
atrophic and nonspecific nature of its lining. Such cysts are 
usually solitary, unilocular, smooth surfaced, and <10 cm in
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0

FIGURE 6.24. Follicle cyst. A: This high-magnification view  of the cyst lining demonstrates the luteinized granulosa and theca 
cell layers at top and bottom, respectively. B: As demonstrated in this reticulin stain of a different follicle cyst w ith a thicker 
granulosa cell layer, the individual cells of the theca layer and ovarian stroma are enmeshed in reticulin fibers (bottom) that are 
absent in the granulosa cell layer (top).

FIG URE 6.25. Aspirated contents of a follicle cyst. These specimens 
can be cellular and contain mitotic figures [arrow}. If the pathologist 
is unfamiliar w ith the appearance of exfoliated granulosa cells in 
samples of this type, there may be undue concern for the possibility 
of malignancy.

diameter (Fig. 6.28). Simple cysts are commonly derived from 
cysts of follicular origin that are removed in their late stages 
of involution or small serous cystadenomas whose lining has 
become flattened and mesothelial-like as a result of pressure 
atrophy (Fig. 6.29). Although some pathologists are taught 
that a diagnosis of simple cyst is for those with simple minds, 
this diagnosis is appropriate for benign cysts that defy precise 
classification due to their absent or flattened lining.

ENDOMETRIOSIS4
The general features and extragenital manifestations of endome­
triosis are discussed in Chapter 8. The ovary is the most com­
mon site of endometriosis, where it may present as a superficial 
lesion on or near the surface, an endometriotic cyst, or a necrotic 
pseudoxanthomatous nodule. In the discussion that follows, the 
section on endometriotic cysts includes a review of the many dif­
ferent alterations that can occur in the epithelium, stroma, wall, 
and contents of these cysts that can cause diagnostic difficulty.
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FIGURE 6.26. Corpus luteum cyst. A: The cyst has been bisected, 
revealing congealed blood surrounded by a rim of orange-yellow tissue. 
B: The cyst w all is dominated by a layer of luteinized granulosa cells. 
Occasional luteinized theca cells are present at the interface between the 
granulosa cells and the ovarian stroma near the left edge of the image. 
The innermost layer (right) consists of recent organizing hemorrhage.

Superficial Endometriosis
Surface endometriosis may be grossly recognized by its associa­
tion with hemorrhagic adhesions or by the presence of patchy 
brown discolorations referred to as “powder burns” (Fig. 6.30). 
An example of endometriosis involving the ovarian cortex is 
presented in Figure 6.31. Classic cases of endometriosis fea­
ture endometriotic glands enveloped by a layer of endometri­
otic stroma, often accompanied by aggregates of pigmented 
histiocytes and hemorrhagic luminal material. In contrast to

FIG U R E 6 .27 . Corpus luteum cyst, late stage. A: Sections through 
the w all of this hemorrhagic cyst reveal an attenuated orange-yellow  
rim of luteinized tissue as marked by the arrow. B: The innermost 
lining of the cyst (top) consists of recent organizing hemorrhage, 
beneath which is a fibrous layer. The arrowheads mark a narrow and 
incomplete band of involuting luteinized cells that corresponds to the 
orange-yellow  rim of tissue noted grossly.

F IG UR E 6.28. Simple cyst. A: The cyst has a smooth external 
surface. A segment of attached fallopian tube is a t right. B: The inter­
nal lining of the cyst is smooth.

superficial ovarian endometriosis, cortical inclusion glands 
and cysts lack associated endometriotic stroma and sequelae 
of hemorrhage.

Endometriotic Cyst (Endometrioma)
Foci of endometriosis may extend into the substance of the ovary 
and cystically enlarge as the central cavity accumulates blood 
and its breakdown products. The result is an endometriotic cyst, 
which is also referred to as an endometrioma or “chocolate cyst” 
(owing to the chocolate color of the semiliquid cyst contents). 
These unilocular cysts are frequently bilateral and often have 
adhesions on their external surface. Their internal lining is tan 
and smooth in areas where the endometrial epithelial lining per­
sists, and brown and shaggy with adherent hemorrhagic material

rZ''
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FIG U RE 6.29. Simple cyst. This cyst is lined by a single layer of 
flattened cells of uncertain lineage that resembles mesothelium. M ost 
ovarian cysts w ith  this appearance probably represent serous cystad- 
enomas w ith  pressure atrophy of the lining related to the accumula­
tion of fluid w ithin the cyst.
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FIG U RE 6.30. Involvement of the ovarian surface by endometriosis. A: Hemorrhagic adhesions associated w ith  red lesions 
of serosal endometriosis. B: Two "powder burns" are marked by arrows.

in areas where it has been obliterated (Figs. 6.32—6.34). Since 
malignant neoplasms arise within endometriotic cysts in approx­
imately 1% of cases, these cysts should be examined carefully.6

FIG UR E 6.31. Ovarian endometriosis. A  conglomeration of endome­
triotic glands w ith associated endometriotic stroma is present w ithin  
the ovarian cortex. Some of the glands are cystically dilated.

Grossly, suspicious areas in need of histologic sampling include 
any intraluminal polypoid projections or regions of the cyst wall 
that are thickened or nodular. The vast majority of malignant 
tumors arising within endometriotic cysts are endometrioid or 
clear cell carcinomas (see Figs. 7.96, 7.123, and 7.155).7

Histologically, the classic endometriotic cyst is at least par­
tially lined by endometriotic epithelium with a subjacent layer of 
endometriotic stromal cells and variable numbers of pigmented 
histiocytes (Fig. 6.35). The cyst wall is typically fibrotic. Com­
monly, the lining of the cyst is at least partially eroded (Fig. 6.36). 
Old endometriotic cysts may have no residual endometriotic lining 
whatsoever, with the lining replaced by a combination of degraded 
blood products, fibrous tissue, and pigmented histiocytes (Fig. 
6.37). In this situation, a diagnosis of “benign hemorrhagic cyst 
most consistent with endometriotic cyst” is appropriate.

Progestational Changes
Endometriotic cysts take on a different histologic appearance 
in patients who are pregnant or being treated with progesta­
tional agents. The subepithelial endometriotic stroma becomes 
decidualized (Fig. 6.38), and the endometriotic glands may 
become atrophic.8
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FIG U RE 6.32. Endometriotic cyst. This cyst, which w as filled w ith  
chocolate-colored fluid and has a dark brown lining, is unlikely to have 
areas w ith  a residual endometrial ep ithelial lining.

FIG U R E 6.33. Endometriotic cyst (top) fused w ith  a corpus luteum 
cyst (bottom ). The endom etriotic cyst w as filled  w ith  chocolate- 
colored fluid.

A

FIG U RE 6.34. Endometriotic cysts. A : In this bivalved cyst, the inner lining is tan and granular w ith patches of adherent 
hemorrhagic m aterial. B: The inner lining of this endometriotic cyst features a haphazard distribution of darkly hemorrhagic 
areas. A  residual intact lining w ith  diagnostic endometriotic glands and stroma is most likely to be found in the interspersed 
tannish pink foci [circled}.
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FIG URE 6.35. Endometriotic cyst. In this classic exam ple, the cyst 
is lined by endometriotic epithelium w ith  subjacent endometriotic 
stroma and interspersed pigmented histiocytes. As in this case, the 
lining epithelium often takes on an apocrine-like appearance, w ith  
eosinophilic cytoplasm and apical snouts.

FIG U R E 6.37. A ,B : Old endometriotic cysts. The cyst linings are 
eroded in these tw o d ifferent examples. B is the histologic correlate 
of the endometriotic cyst in Figure 6.32.

Metaplastic Changes
Ciliated, mucinous, squamous (morular), clear cell, and hob­
nail forms of metaplasia have been described within the lin­
ing epithelium and glands of endometriotic cysts, analogous 
to the changes that can take place in the eutopic endometrium 
(Fig. 6.39).8 Cases with atypical lining cells are considered 
separately under the section Endometriotic Cysts with Nuclear 
Atypia, although many of these lesions could also be classified 
as atypical metaplasias. Papillary forms of mucinous metaplasia 
may be the precursors of endocervical-like mucinous border­
line tumors, some of which are known to arise within endome­
triotic cysts (see Chapter 7).

Hyperplastic Changes89
Roughly 5% of endometriotic cysts are associated with hyper­
plastic glandular changes. As in the endometrium, these changes 
range from simple hyperplasia without atypia to complex atypi­
cal hyperplasia (Fig. 6.40). These cases are too infrequent to 
obtain meaningful data on the risk of the various forms of hyper­
plasia transforming into endometrioid carcinoma, but it can be 
presumed that the risk increases with the degree of architectural 
and nuclear atypia on a scale analogous to that seen in the endo­
metrium. Whenever hyperplastic foci are encountered within 
endometriotic lesions, reexamination of the gross specimen 
and submission of additional tissue for histologic evaluation 
are indicated to exclude the possibility of coexistent carcinoma. 
The native endometrium should also be carefully examined for 
concurrent endometrial pathology in this situation.

FIG U R E 6.36. Endometriotic cyst w ith  a partially eroded lining. 
Some residual epithelium [arrow] is present just above a band of pig­
mented histiocytes.

FIG U R E 6.38. Endometriotic cyst w ith  superimposed progestogen 
effect. The subepithelial layer of endom etriotic stroma is decidual­
ized in this cyst, which is from a patient w ho has been treated w ith a 
progestational agent.
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FIG U R E 6.39. Endometriotic cyst w ith  mucinous metaplasia. The 
lining epithelium  in this portion of the cyst consists of tall columnar 
mucinous epithelium  w ith  basally oriented nuclei. Although the sub- 
epithelial layer of endometriotic stroma is inconspicuous, a fe w  pig­
mented histiocytes are present in this region. Other portions of this 
cyst contained the epithelial and stromal layers of a conventional 
endometriotic cyst.

Endometriotic Cysts with Nuclear Atypia9
In occasional endometriotic cysts, focal areas of the lining epi­
thelium are composed of cells that exhibit significant nuclear 
atypia, often in association with abundant eosinophilic cyto­
plasm (Fig. 6.41). These atypical areas have a predilection for 
the invaginated crevices of the lining epithelium, which may 
also be the only areas in which the epithelial lining has been 
preserved. Epithelial stratification is present in half of the cases, 
and may take the form of micropapillary projections. Some 
degree of acute inflammation is usually intimately associated 
with the foci of epithelial atypia.

FIG U RE 6.41. A ,B : Endometriotic cyst w ith nuclear atypia of the 
lining epithelium. The invaginated epithelial surface in both images is 
lined by cells w ith abundant eosinophilic cytoplasm, significant nuclear 
atypia, and some hobnailing. Also note the presence of occasional 
neutrophils both w ithin the epithelium and in the adjacent stroma.

Although many of these lesions presumably represent reac­
tive atypia, others appear to be premalignant, as evidenced by 
cases in which atypia of this type is seen merging with carcinoma 
(Fig. 6.42).8 Managerially, the finding of nuclear atypia within an 
endometriotic cyst can be regarded as an incidental finding if it is 
not associated with a cancer at the time of diagnosis, since even 
those cases that are premalignant have been widely and completely 
excised and would not be expected to recur (analogous to cervical 
squamous cell carcinoma in situ treated with hysterectomy).

Mesothelial Hyperplasia
Endometriotic cysts may incorporate hyperplastic mesothelial 
elements into their walls, which may simulate invasive adeno­
carcinoma.8 Mesothelial hyperplasia is discussed in Chapter 8.

FIG U R E 6.42. Endometriotic cyst w ith nuclear atypia of the lining 
epithelium. M ixed hobnail, clear cell and eosinophilic features are evi­
dent, and there is significant nuclear atypia. Clear cell carcinoma w as  
present adjacent to this focus.

FIG U R E 6 .40. Hyperplasia arising w ithin endometriosis. There is a 
nodular focus of complex atypical hyperplasia w ith  morular m etapla­
sia arising w ith in  the w all of an endometriotic cyst. The inset shows a 
portion of the hyperplastic focus a t higher magnification.
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FIG U RE 6.43. "Ovarian stones" w ithin an old endometriotic cyst. A: Pelvic radiograph demonstrating the presence of an 
aggregate of stones (circled] in an ovarian location. B: The endometriotic cyst has been opened, revealing a conglomeration of 
black stones that w ere  composed of old, densely clotted blood in a partially calcified matrix.

Stone Formation
In old endometriotic cysts, the hemorrhagic contents may 
rarely agglutinate and undergo calcification and/or osseous 
metaplasia, forming ovarian stones (Fig. 6 .43).10

Liesegang Rings1112
Very rarely, Liesegang rings are found with the lumen and/or 
wall of an endometriotic cyst. These acellular, eosinophilic to 
amber-colored, variably sized, ring-like structures represent an 
incidental microscopic finding (Fig. 6.44). Liesegang rings are 
nonbirefringent when viewed under polarized light, can be 
highlighted with a periodic acid-Schiff (PAS) stain, and may 
exhibit an internal lamination. An awareness of their potential 
presence within endometriotic cysts and their variable size help 
to prevent confusion with cross sections of parasitic organisms, 
and their lack of birefringence facilitates distinction from many 
types of foreign material.

FIG U RE 6.44. Liesegang rings. Numerous variably-sized ring-like 
structures are present w ith in  a background of old hemorrhagic 
m aterial. The inset shows the largest ring w ith  an internal lamination 
at high magnification.
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FIG U R E 6.45. Necrotic pseudoxanthomatous nodules. A: Two small 
nodules are present w ith in  the ovary. B: This high-magnification view  
demonstrates the inner rim of pseudoxanthoma cells and the outer rim 
of fibrous tissue th at surround the necrotic core of this nodule.

Necrotic Pseudoxanthomatous Nodule13

FIG U RE 6.47. Endometriotic cyst in transition to a necrotic pseu­
doxanthomatous nodule. M ost of the epithelial lining of the cyst has 
been denuded and the interface w ith  the hemorrhagic cyst contents 
consists largely of a layer of pseudoxanthoma cells. Residual endome­
triotic cyst lining and associated stroma are present in the region of 
the asterisk. The inset highlights the area to the right of the asterisk 
w ith  a residual epithelial lining.

Necrotic pseudoxanthomatous nodules represent an unusual 
manifestation of long-standing endometriosis that are typically 
found in perimenopausal or postmenopausal women. They 
present as small nodules (usually <2 cm) either within the 
ovary, attached to peritoneal surfaces, or free floating within 
the peritoneal cavity. These nodules are composed of a cen­
tral core of necrotic tissue that often contains calcified debris 
and scattered remnants of pseudoxanthoma cells. Surrounding 
this necrotic core is a rim of pseudoxanthoma cells, a rim of 
hyalinized fibrous tissue, or an inner rim of pseudoxanthoma 
cells and an outer rim of fibrous tissue (Fig. 6.45). Portions

of these nodules may be lined by palisading histiocytes, pro­
ducing a pattern that resembles necrotizing granulomatous 
inflammation (Fig. 6.46). Although the nodules themselves are 
not obviously endometriotic in nature, occasional cases exhibit 
transitional features and foci of recognizable endometriosis are 
usually apparent in adjacent tissue (Fig. 6.47).

The pseudoxanthoma cells that are found in these nodules 
are histiocytes that have abundant cytoplasm that may be either 
eosinophilic or filled with finely granular, light brown lipofus­
cin (ceroid) pigment (Fig. 6.48). The staining properties of this
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FIG U R E 6.48. Pseudoxanthoma cells in necrotic pseudoxanthoma­
tous nodules. A: In some cases, the pseudoxanthoma cells have abun­
dant eosinophilic cytoplasm w ith absent to subtle deposits of pigment. 
B: M ore commonly, the pseudoxanthoma cells are filled w ith finely 
granular, light brown lipofuscin (ceroid) pigment.

F IG U R E 6.46. Necrotic pseudoxanthomatous nodule. The portion of 
this nodule w ithin the rectangle is lined by palisading histiocytes in 
a pattern that is indistinguishable from granulomatous inflammation. 
However, most of the nodule is lined by typical pseudoxanthomatous 
cells, and necrotic forms of these cells are present w ithin the core of 
the lesion.
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pigment and its differentiation from hemosiderin are discussed 
in the sections on ceroid granuloma of the uterine cervix in 
Chapter 3 and pseudoxanthomatous salpingitis in Chapter 5.

The reader is referred to the original article from 1988 
that describes these lesions for a discussion of their differential 
diagnosis, which includes nodules of metastatic tumor, nec­
rotizing granulomas of infectious etiology, isolated noninfec­
tious granulomas of the ovary, foreign body granulomas, and 
infarcted appendices epiploicae.13 An additional lesion that can 
resemble necrotic pseudoxanthomatous nodules is the postop­
erative carbon pigment granuloma, which was described in the 
1990s (see Chapter 8).14,15

POLYCYSTIC OVARY SYNDROME1617
Polycystic ovary syndrome (PCOS), also known as polycystic 
ovary disease and Stein-Leventhal syndrome, is a common 
endocrine disorder of unknown etiology that affects approxi­
mately 5% of the female population. Patients are typically in 
the 20- to 40-year-old age group and present with irregular 
uterine bleeding, amenorrhea/oligomenorrhea, infertility, and/ 
or hirsutism, which are related to chronic anovulation and 
hyperandrogenism. Most patients are also obese and resistant 
to insulin. The increased incidence of endometrial hyperplasia 
and low-grade endometrial adenocarcinoma in women with 
PCOS is explained by the development of hyperestrogenism 
related to (a) peripheral conversion of the elevated levels of 
androgens into estrogens by the often overabundant adipose 
tissue and (b) the lack of cyclical progesterone opposition to 
the effects of estrogen because of chronic anovulation.

Since the diagnosis of PCOS is based upon the clinical 
findings and the usual treatments for anovulation and hirsut­
ism do not involve removal of the ovaries, pathologists are most 
likely to encounter polycystic ovaries when they are inciden­
tally removed during a hysterectomy. Characteristically, the 
ovaries in PCOS are bilaterally enlarged (2 -5  times normal 
size) and have smooth external surfaces(Fig. 6.49). Translucent

FIG U RE 6.49. Polycystic ovary syndrome. The ovary is enlarged and 
has a smooth external surface.

FIG U RE 6.50. Polycystic ovary syndrome. The sectioned surface of 
the ovary exhibits multiple cystic follicles, most of which are located in 
the superficial cortex. Note the absence of stigmata of previous ovula­
tory cycles (corpora lutea and corpora albicantia).

cystic areas that are small and spherical may be externally vis­
ible. W hen sectioned, these ovaries are found to contain mul­
tiple small cysts within the superficial cortex that are typically 
of similar size and <1 cm in diameter (Fig. 6.50). Since this is 
a disorder of chronic anovulation, corpora lutea and corpora 
albicantia are absent or infrequent.

Histologically, the most superficial aspect of the cortex 
in PCOS is typically more collagenized and bandlike than 
normal, sometimes creating the appearance of a capsule. The 
cysts represent atretic cystic follicles that are usually lined by 
an inconspicuous layer of nonluteinized granulosa cells and a 
more prominent layer of luteinized cells from the theca interna 
(Fig. 6.51). The diagnosis of PCOS should not be made solely 
on the basis of the pathologic findings; typical clinical features 
must also be present.

HYPERREACTIO LUTEINALIS1819
Hyperreactio luteinalis represents an ovarian reaction to inor­
dinately high levels of human chorionic gonadotropin, such as 
occurs in hydatidiform mole, choriocarcinoma, and multiple 
gestations. Regimens used to induce ovulation can also produce 
this reaction (ovarian hyperstimulation syndrome). The ovaries 
are bilaterally enlarged due to a conglomeration of thin-walled 
cysts that contain fluid that varies from clear to hemorrhagic 
(Fig. 6.52A). Although usually asymptomatic, abdominal pain 
may occur if  torsion, internal hemorrhage, or rupture occurs.

The cysts in hyperreactio luteinalis represent multiple 
luteinized cystic follicles (Fig. 6.52B). Since the theca interna 
is typically more prominently luteinized than the granu­
losa layer, these cysts are often referred to as theca lutein cysts 
(Fig. 6.53). The ovarian stroma between the cystic follicles is 
often edematous, and may contain clusters of luteinized cells. 
Once the source of the elevated human chorionic gonadotropin 
is removed, these cysts regress over a period of weeks to months.
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FIGURE 6.51. Polycystic ovary 
syndrome. A: Low-magnification 
view  of the multiple small cystic 
follicles within the superficial 
cortex. B: The collagenized band 
of superficial cortex is highlighted 
in this image. C: Portion of the lin­
ing of one of the cystic follicles. 
Note the innermost thin layer of 
nonluteinized granulosa cells and 
the outer luteinized layer of theca 
interna cells w ith cytoplasm that 
is abundant, clear to lightly eosin­
ophilic, and vacuolated.

LARGE SOLITARY LUTEINIZED FOLLICLE 
CYST OF PREGNANCY AND PUERPERIUM20 21
This rare and distinctive type of follicle cyst presents during 
pregnancy or the first several weeks after delivery as a palpable 
adnexal mass, a cystic lesion on ultrasound, or an incidental find­
ing during cesarean section. These cysts have a median diameter 
of 25 cm, and are solitary, unilocular, thin walled, and filled with 
watery fluid. Their external and internal surfaces are smooth.

Histologically, the cyst lining consists of one to multiple lay­
ers of luteinized granulosa and theca cells that exhibit significant

variation in size and shape and have abundant eosinophilic to 
clear cytoplasm. Unlike the lining of ordinary solitary follicle 
cysts, the lining of these large cysts cannot usually be easily sepa­
rated into granulosa and theca cell layers, and the constituent 
cells typically display at least focal marked nuclear enlargement, 
pleomorphism, and hyperchromasia (Fig. 6.54). The lining cells 
lack mitotic activity, which is a reassuring feature. Cytologic 
preparations of aspirated cyst contents can cause alarm when the 
pleomorphic luteinized cells are encountered, but the character­
istic clinical setting and the simple nature of the cyst on ultra­
sound should facilitate the diagnosis.

FIG U R E 6.52. Hyperreactio luteinalis. A: The sectioned surface of 
this enlarged ovary has a honeycomb appearance due to the presence 
of m ultiple cystic follicles. B: Low-magnification v iew  of representa­
tive cystic follicles. (Gross image courtesy of Dr. Richard L. Payne.)

F IG U R E 6.53. Hyperreactio luteinalis. In this view  of a portion of 
the lining of a cystic follicle, note how the serpentine band of theca 
interna cells that lies beneath the granulosa cell layer shows promi­
nent luteinization.
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FIG URE 6.54. Large solitary luteinized follicle cyst of pregnancy. A: The cyst is lined by one to several layers of luteinized cells 
with abundant eosinophilic cytoplasm. B: This high-magnification v iew  highlights an area of the cyst lining that exhibits nuclear 
enlargement, pleomorphism, and hyperchromasia. (Courtesy of Dr. Colin J. R. Stew art.)

Differential Diagnosis
The principal differential diagnostic considerations are the uni­
locular cystic forms of adult and juvenile granulosa cell tumors.

• The adult version of cystic granulosa cell tumor lacks the 
lining cells with marked nuclear pleomorphism and abun­
dant eosinophilic cytoplasm. In addition, other diagnostic 
features of adult granulosa cell tumor (nuclear grooves, Call- 
Exner bodies) are typically present within groups of tumor 
cells within the cyst wall.

• The juvenile form of cystic granulosa cell tumor more closely 
mimics the large solitary luteinized follicle cyst because 
its tumor cells may also contain abundant eosinophilic 
cytoplasm and exhibit nuclear atypia. However, juvenile 
granulosa cell tumors, cystic or otherwise, should exhibit 
appreciable mitotic activity and form at least focal follicular 
structures of microscopic size.

STROMAL HYPERTHECOSIS22
Stromal hyperthecosis features a variable degree of hyperplasia 
of the ovarian stroma coupled with the presence of numerous 
luteinized stromal cells of thecal origin dispersed throughout

the stroma in a variety of architectural patterns. Stromal hyper­
thecosis most commonly occurs in postmenopausal women, 
where it may be associated with endometrial pathology related 
to elevated estrogen levels (endometrial hyperplasia and well- 
differentiated adenocarcinoma). When encountered in the 
reproductive age group, virilization is more common and 
symptoms overlap clinically with PCOS. In either situation, 
the luteinized stromal cells of hyperthecosis produce andro­
genic hormones, but in postmenopausal women there is sig­
nificant conversion of androgens to estrogens in adipose tissue.

The ovaries in stromal hyperthecosis are bilaterally 
enlarged to up to twice normal size and have a sectioned 
surface that is predominantly solid and yellow, off-white, or 
tan. The stromal proliferation m ay result in grossly diffuse 
or multinodular patterns (Figs. 6.55 and 6.56). The hyper­
plastic spindle-cell stroma replaces the cortex and medulla 
to variable degrees, usually incorporating some follicular 
derivatives (most commonly corpora albicantia). The lutein­
ized stromal cells typically have round nuclei with distinct 
nucleoli and abundant cytoplasm that ranges from eosino­
philic (lipid-poor) to bubbly and clear (lipid-rich). They are 
usually w idely dispersed as single cells and small nests, but 
can also be found in single-file patterns and small nodules 
(Figs. 6 .57 and 6.58).
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FIGURE 6.55. Stromal hyperthecosis. The sectioned surface of this 
mildly enlarged ovary is solid and varying shades of yellow. Scattered off- 
white corpora albicantia and an involuting corpus luteum are also present.

D ifferential Diagnosis
The major differential diagnostic considerations of stromal 
hyperthecosis are stromal luteoma, luteinized thecoma, and 
metastatic carcinoma.

• The distinction between one or more dominant nodules within 
nodular hyperthecosis and stromal luteoma is based solely 
upon an arbitrary minimum size criterion for stromal luteoma 
that has ranged between 2.5 mm and 1 cm in the literature.

• Areas of stromal hyperthecosis can be histologically indistin­
guishable from luteinized thecoma when examined under high 
magnification. However, the vast majority of luteinized theco­
mas are unilateral rather than bilateral and show more impressive 
ovarian enlargement. Moreover, these tumors form a discrete 
mass that obliterates or displaces normal ovarian structures, 
whereas stromal hyperthecosis typically features partial preserva­
tion and incorporation of ovarian follicles and their derivatives.

• In instances where the histologic pattern raises the possibility 
of metastatic carcinoma, such as when the single-file pattern 
of luteinized stromal cells mimics metastatic lobular carci­
noma of the breast, demonstration of an inhibin-positive,

FIG U RE 6.56. Stromal hyperthecosis. A: The sectioned surface of this 3 cm ovary from an elderly woman has a multinodular 
yellow  appearance. Note the presence of several corpora albicantia that are resistant to being displaced by the hyperplastic 
stromal cells. B: Cellular nodules of stromal cells w eave their w ay in betw een scattered corpora albicantia and replace both 
cortex and medulla.
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FIG URE 6.57. A ,B : Stromal hyperthecosis. Small aggregates of luteinized stromal cells are present w ith in  a cellular back­

ground of spindle-shaped stromal cells.

FIG U R E 6.58. Stromal hyperthecosis. A: Luteinized stromal cells 
w ith eosinophilic cytoplasm in a single-file arrangem ent reminiscent 
of m etastatic lobular carcinoma of the breast. B: Nest of luteinized  
stromal cells w ith  abundant cytoplasm that is clear and vacuolated, 
which is indicative of a high lipid content.

cytokeratin-negative immunophenotype can help to confirm 
the diagnosis of stromal hyperthecosis.23

STROMAL HYPERPLASIA
Stromal hyperplasia is identical in its gross and histologic appear­
ance to those cases of stromal hyperthecosis with hyperplastic 
stroma, except that hyperthecosis also features scattered aggregates 
of luteinized stromal cells. The bilaterally hyperplastic stroma 
blurs or obliterates the distinction between cortex and medulla 
and/or results in some degree of nodularity (Fig. 6.59). Stromal 
hyperplasia is typically an incidental finding in the ovaries of post­
menopausal women, but is occasionally associated with symp­
toms related to an imbalance in androgens or estrogens.

Differential Diagnosis
In addition to stromal hyperthecosis, the differential diagnosis 
of stromal hyperplasia includes fibroma and low-grade endo­
metrioid stromal sarcoma. In contrast to stromal hyperplasia,
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FIG UR E 6.59. Stromal hyperplasia. A: The ovarian cortex and medulla are diffusely replaced by a cellular proliferation of 
stromal cells, expanding both regions and blurring their distinction. B: The stroma consists of m itotically inactive cells w ith  
bland, overlapping, spindle-shaped nuclei devoid of luteinized cells.
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ovarian fibromas and low-grade endometrioid stromal sarco­
mas are discrete, mass-forming tumors that are usually uni­
lateral and do not incorporate follicles and their derivatives. 
Low-grade endometrioid stromal sarcoma is further differenti­
ated from stromal hyperplasia by the usual presence of at least 
some mitotic activity and its characteristic vascular pattern.

OVARIAN TORSION2425
In the usual situation, ovarian/adnexal torsion occurs in the setting 
of an adnexal mass that is cystic and benign, although exceptions 
occur. Patients typically present with acute abdominal pain, and 
surgical exploration reveals a swollen, dark red adnexal mass with 
a twisted fibrovascular pedicle (Fig. 6.60). Interstitial hemorrhage 
usually dominates the histologic picture, although frank tissue 
necrosis indicative of infarction may also be present. Careful gross 
examination with submission of several sections for histologic 
evaluation is indicated to exclude the possibility of a neoplasm.

FIG U R E 6.60. Torsion-related hemorrhage in a benign, cystically 
dilated ovary and its associated fallopian tube (at bottom). The adnexa 
are diffusely swollen and a mottled dark red.
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FIG U R E 6.61. Torsion-related hemorrhage in a mature cystic teratom a. A: The sectioned surface of the cyst w all is dark red. 
The cyst contains sebaceous material and matted hair, most of which w as removed prior to photography. B: The cyst w all is 
diffusely hemorrhagic, but an attenuated squamous epithelial lining w ith adherent keratinous debris and some underlying seba­
ceous glands are still apparent.

When extensive, the hemorrhage and infarction can obscure 
the precise nature of the underlying lesion, although in such 
cases the presence of a benign type of hemorrhagic cyst that can­
not be further characterized can usually be confirmed (a reticulin 
stain may be utilized to highlight the framework of a preexisting 
cyst or tumor). Neoplasms most likely to be identified in associa­
tion with ovarian torsion are mature cystic teratomas (dermoid 
cysts) and serous or mucinous cystadenomas (Figs. 6.61—6.63).

MASSIVE EDEMA2627
Massive ovarian edema is an uncommon condition that can 
simulate an ovarian neoplasm. This phenomenon typically 
occurs in young women (mean age of -2 0  years) who usually 
present with abdominal pain that is sometimes accompanied by 
menstrual irregularities and/or virilization. Evaluation reveals an 
ovarian mass with a smooth external surface that averages about 
10 cm in diameter and often exhibits some degree of torsion of 
its pedicle. Bilateral ovarian involvement occurs in about 10% of

cases. Involved ovaries are predominantly solid, but cystic folli­
cles measuring up to 4 cm are often present, and may be evident 
on external examination (Fig. 6.64). The cut surface of these 
enlarged ovaries ranges from off-white to pale yellow to tan, 
typically exudes edema fluid, and has a glistening appearance 
that may be misinterpreted as myxoid or gelatinous (Fig. 6.65).

Histologically, massive edema is characterized by ovar­
ian stroma that is markedly edematous, hypocellular, and 
pale staining, although the outermost rim of cortical tissue is 
characteristically spared and remains dense and collagenized 
(Fig. 6.66A). Clusters of luteinized stromal cells may be present 
(Fig. 6.66B), particularly in those patients with evidence of andro­
gen excess. Development of these luteinized stromal cells may 
somehow be promoted by the edematous microenvironment, 
although the superimposition of stromal edema upon preexistent 
stromal hyperthecosis is another possible explanation. A diagnosti- 
cally usefiil feature of massive edema is the manner in which it sur­
rounds rather than displaces normal ovarian structures, which helps 
to distinguish this condition from an edematous ovarian fibroma 
and other neoplasms with a dominant spindle cell component.
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FIG U RE 6.62. Torsion-related hemorrhage in a serous cystadenoma. A: The inner lining of this loculated cystic mass is dif­
fusely hemorrhagic. B: In areas w here the epithelial lining has been preserved, it consists of a thin layer of tubal-type epithe­
lium that overlies hemorrhagic stroma. Ciliated cells are most apparent near top left.

The usual explanation for the formation of a massively 
edematous ovary is partial torsion that is sufficient to interfere 
with venous and lymphatic drainage, but not of a degree that 
would produce interstitial hemorrhage or infarction. It has also 
been proposed that some cases of massive edema represent pre­
existing ovarian fibromatosis that have undergone partial tor­
sion with subsequent accumulation of edema fluid.

OVARIAN FIBROMATOSIS27
Ovarian fibromatosis is a rare tumor-like condition that 
typically occurs in young women (mean age of 25 years) who 
usually present with menstrual irregularities. The involved ova­
ries are enlarged to an average of 8 cm, have a smooth or lobu- 
lated external surface, and have a predominantly solid, firm, 
off-white sectioned surface. Bilateral ovarian involvement is 
present in approximately 20% of cases. Histologically, there is 
prominent overgrowth of spindle-shaped cells in a collagenized 
background, with primordial follicles and their derivatives 
entrapped within the fibrous proliferation (Fig. 6.67).

The diagnosis of ovarian fibromatosis should be reserved 
for cases that cause a significant gross abnormality, and not 
be used in the fairly common situation in which the corti­
cal stroma is incidentally and mildly expanded by a fibrosing 
proliferation of stromal cells. Although portions of an ovarian 
fibroma may be histologically indistinguishable from fibroma­
tosis, fibromas tend to occur in an older age group and displace 
rather than incorporate native ovarian structures. Ovarian 
fibromatosis should be distinguished from the soft tissue type 
of fibromatosis involving the ovary, which infiltrates neighbor­
ing tissue and is virtually nonexistent.28

PREGNANCY LUTEOMA1819
As its name suggests, pregnancy luteoma occurs exclusively 
during pregnancy and represents a hormone-dependent, pseu­
doneoplastic lesion composed of luteinized stromal cells. Preg­
nancy luteoma is rare, and has a predilection for multiparous, 
African-American women. It is usually found incidentally 
at the time of cesarean section, but may be associated with
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W M

FIG U R E 6.63. Torsion-related hemorrhage in a mucinous cystadenoma. A: The sectioned surface of this m ultiloculated neo­
plasm is hemorrhagic, and some of the locules are distended w ith  mucoid material. B: Portions of the epithelial lining of the 
cystic spaces have sloughed, but some benign mucinous epithelium persists. Note the extensive interstitial hemorrhage.

FIG URE 6.64. M assive edema. The external surface of the enlarged  
ovary is smooth, w ith scattered blue-domed cysts representing cystic 
follicles located just beneath the surface.

F IG U RE 6.65. Massive edema. The sectioned surface shows a solid 
and partially cystic ovarian mass. Cystic follicles of various sizes are 
concentrated around the periphery of the enlarged ovary and account 
for the cystic component. The exudation of w atery  fluid results in a 
glistening cut surface.
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FIG U R E 6.66. M assive edema. A : The ovarian stroma beneath the outermost rim is markedly edematous. B: Clusters of 
luteinized stromal cells are present w ith in  a stroma whose other elem ents are splayed apart by edema fluid.

virilization. The nodules of pregnancy luteoma may be solitary 
or multiple and can also be bilateral. Excision is not necessary, 
since these lesions spontaneously regress following delivery. 
Hence, it is important to be able to recognize pregnancy luteo- 
mas intraoperatively.

Grossly, the ovary is enlarged (median size of 7 cm) and 
contains one or more solid, red to brown, focally hemorrhagic, 
well-circumscribed nodules (Fig. 6.68). These nodules are 
composed of luteinized cells with abundant eosinophilic cyto­
plasm, round nuclei, distinct nucleoli, and occasional mitotic

FIG U R E 6 .67. Ovarian fibromatosis. Fibrous tissue surrounds tw o  
ovarian follicles.

FIG U RE 6.68. Pregnancy luteoma. This well-circumscribed nodule 
has a tannish-brown sectioned surface and scattered hemorrhagic foci.
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FIGURE 6.69. Pregnancy luteoma. Note the abundant eosinophilic 
cytoplasm, round nuclei, and distinct nucleoli. Two mitotic figures are 
present in this field.

figures (Fig. 6.69). Follicle-like spaces containing pink fluid 
may be present, imparting a resemblance to thyroid tissue 
(Fig. 6.70). As is the case for true neoplasms of steroid-type 
cells, the lesional cells of pregnancy luteomas are typically 
immunoreactive for inhibin29'30 (immunoreactivity for cal­
retinin is also expected, but formal studies of the expression 
of this marker in pregnancy luteomas have yet to be reported).

Differential Diagnosis
The differential diagnosis of pregnancy luteoma includes 
metastases, steroid cell tumor, juvenile granulosa cell tumor, 
and an involuting corpus luteum of pregnancy.

• In those cases that are multiple and/or bilateral, the cli­
nician may be concerned about the possibility of meta­
static tumor. Histologic examination is generally all that is 
required to exclude the possibility of metastatic carcinoma.

Immunoreactivity with inhibin and/or calretinin and S I00 
negativity should be confirmed in pregnancy luteomas from 
patients in which melanoma is considered either on the basis 
of clinical history or histology, since metastatic amelanotic 
melanoma can form follicle-like spaces and closely mimic 
these tumor-like lesions.31

• Although pregnancy luteomas and steroid cell tumors can 
have overlapping histologic features, lesions of this ilk that 
lack crystals of Reinke are generally considered pregnancy 
luteomas when encountered in the setting of pregnancy, 
particularly when bilateral or multiple or when follicle-like 
spaces are present.

• Pregnancy luteomas with follicle-like spaces can mimic juve­
nile granulosa cell tumors, but the former have more monot­
onous nuclear and architectural features, are often multiple 
and/or bilateral, and their association with pregnancy is 
more than just coincidental.

• The distinction between pregnancy luteoma and a late-gestation 
corpus luteum of pregnancy is discussed in the section on ovar­
ian follicles and their derivatives.

HILUS CELL HYPERPLASIA4
Hilus cells, whose characteristics are described at the beginning 
of this chapter, may become more prominent during preg­
nancy and following menopause. At some subjective, arbitrary 
point, the number of hilus cells is deemed excessive and a diag­
nosis of hilus cell hyperplasia is rendered. At the other end of 
the spectrum, distinction of a nodule of hilus cell hyperplasia 
from a hilus cell tumor is also arbitrary; the latter is diagnosed 
when the nodule is larger than 1 cm.

Hilus cell hyperplasia may be associated with virilization. 
It usually takes the form of several microscopic nodules within 
the hilar region, but may also occur in a sheet-like pattern 
(Fig. 6.71). Its constituent cells may exhibit some nuclear 
atypia, and hilus cell hyperplasia may occasionally be difficult 
to distinguish from small foci o f metastatic carcinoma. If nec­
essary, confirmation of the hilus cell nature of the proliferation 
can be obtained by demonstrating an inhibin-positive, cyto- 
keratin-negative immunophenotype, which is the opposite of 
what one would expect for metastatic carcinoma.23

SELECTED DISORDERS OF GONADAL 
DEVELOPMENT
A complete discussion of the pathology of abnormal sexual 
development and its causes was recently published32 and is 
beyond the scope of this work. However, those disorders that 
produce distinctive gonadal abnormalities in patients with 
ambiguous or female external genitalia are described in this sec­
tion. It is important to recall from embryology that the female 
phenotype occurs in the absence of testicular influences (e.g., 
testosterone produced by Leydig cells and müllerian-inhibiting 
hormone produced by embryonic Sertoli cells), which explains

FIG U R E 6.70. Pregnancy luteoma. This image highlights the pres­
ence of follicle-like spaces filled w ith  pink fluid.
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FIG U RE 6.71 . Hilus cell hyperplasia. A: There is a prominent, vaguely nodular proliferation of hilus cells w ithin the ovarian 
hilum. B: High-magnification view  of the hilus cells.

why patients with nonfunctional gonads or complete androgen 
insensitivity have female external genitalia.

Disorders Associated with Streak Gonads3334
A streak gonad is a small elongated structure (roughly 0.5 x 
0.5 x 2 -3  cm) that has the gross appearance of a white fibrous 
streak. The cortical region of this maldeveloped gonad is com­
posed of ovarian-type stroma. Although oocytes are present 
in streak gonads during gestation, they rapidly disappear and 
are rarely seen after early childhood. Streak gonads removed at 
puberty consist of cortical ovarian-type stroma devoid of germ 
cells and a hilar region with hilus cell hyperplasia and a rete- 
type formation (Fig. 6.72).

Patients with p u r e  g on a d a l dysgenesis have a normal karyo­
type (46,XY or 46,XX), but have gene defects that result in bilat­
eral streak gonads. The best characterized of these defects is an 
abnormality in the sex-determining region Y gene (SRY) that is 
located on the Y chromosome. A defect in this gene, which 
encodes the testis-determining factor that plays a key role in 
directing the bipotential embryonic gonad toward testicular 
differentiation, results in some cases of 46, XY pure gonadal 
dysgenesis (S w y er ’s synd rom e). Patients with pure gonadal

dysgenesis are phenotypic females who typically present with 
failure of development of secondary sex characteristics at the 
time of puberty. Patients with T urn er’s synd rom e (45, XO

FIG U RE 6.72. Streak gonad. The thin layer of ovarian-type cortical 
stroma a t top is devoid of germ cells, and the hilar region contains 
nodules of hyperplastic hilus cells. A rete structure is present in the 
lower left portion of the image.
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karyotype) also typically have bilateral streak gonads. In m ixed  
gon a d a l dysgenesis, defective gonadal development is due to a 
variety of chromosomal mosaic patterns that result in partial 
sex chromosome monosomy, the most common of which is 
45,X/46,XY. Most such patients have ambiguous external geni­
talia, rudimentary miillerian duct structures, a unilateral streak 
gonad, and a contralateral testis that is usually cryptorchid.

Since streak gonads associated with karyotypes that include 
Y chromosomal material have an approximately 25% chance of 
developing a malignant germ cell tumor by age 25, it is recom­
mended that Y chromosome-associated streak gonads be removed 
shortly after recognition of their presence. Most malignant tumors 
that arise within dysgenetic gonads are gonadoblastomas, which 
can be thought of as a type of in situ malignant germ cell tumor, 
or gonadoblastoma-associated dysgerminomas (see Chapter 7).

Complete Androgen Insensitivity Syndrome33 35-37
A spectrum of phenotypic and functional abnormalities is 
produced by mutations in the androgen receptor gene, which 
is located on the X chromosome. Depending upon the spe­
cific nature of these mutations, of which there are hundreds 
of different types, the degree of androgen insensitivity may 
be complete, partial, or mild. This discussion is limited to the 
complete form of androgen insensitivity syndrome (CAIS), 
which was previously also known as testicular feminization.

CAIS is the most common cause of male pseudoher­
maphroditism, which is a condition in which a genetic male 
(46, XY karyotype) with testes exhibits an external female 
phenotype. Approximately 70% of cases of CAIS are inher­
ited in an X-linked recessive fashion, whereas the remaining 
30% occur as sporadic, d e  novo  mutations. Patients with CAIS 
have an end-organ defect in their ability to respond to andro­
genic hormones that results in external genitalia that are phe- 
notypically female. Patients typically present at puberty with 
primary amenorrhea, or less commonly with an inguinal her­
nia during childhood. Evaluation of pubertal patients reveals 
normal female breast development, scant pubic and axillary 
hair, a shortened vagina that ends in a blind pouch, an absent 
uterus, and cryptorchid testes. Since these patients have a risk 
of developing a malignant germ cell neoplasm (most frequently 
seminoma) in their abnormally located testes that is negligi­
ble in the early teenage years but increases to 30% to 40% 
by age 50, removal of the cryptorchid testes is recommended 
after puberty. Following orchiectomy, patients are treated with 
estrogen replacement therapy and other means to support their 
female gender identity.

Grossly, cryptorchid testes removed from patients with 
CAIS usually contain solid Sertoli cell nodules that are light 
tan to yellow, 1 mm to 4 cm in diameter, and typically multiple 
and bilateral (Fig. 6.73). A 1- to 2-cm nodule of tannish white 
smooth muscle is also often present at one testicular pole, and 
has been theorized to represent either a hypertrophic guber­
naculum (the ligament that attaches the testis to the abdomi­
nal wall during its development) or a rudimentary uterus 
(Figs. 6.73 and 6.74).

FIGURE 6.73. Testes of complete androgen insensitivity syndrome 
(testicular feminization). The sectioned surface of both testes reveals 
the presence of one or more solid, tannish yellow Sertoli cell nodules. 
Fig. 6.74 documents that the light tan to off-w hite nodular area marked 
by an asterisk is composed predominantly of smooth muscle, and that 
most of the tissue to the right of the Sertoli cell nodule in the bottom 
image is nontesticular stromal tissue. The yellow specks of golden yellow  
tissue that are most apparent in the bottom portion of the top testicle cor­
respond to lobular aggregates of Leydig and Sertoli cells (see Fig. 6.77).

The Sertoli cell nodules are composed primarily of solid 
to minimally patent tubules that are lined by Sertoli cells and 
separated by fibromatous stroma (Fig. 6.75). The genesis of 
these benign nodules is uncertain, as is reflected in their various 
descriptions as hamartomas, adenomas, or nodular hyperplasias. 
(I prefer the noncommittal term benign Sertoli cell nodules). 
Although a purported distinction between hamartomas and 
Sertoli cell adenomas is an abundance of Leydig cells in the for­
mer, this criterion seems artificial when many of these nodules 
lack a Leydig cell component and yet are small, multiple, and

FIG U RE 6.74. Testis of complete androgen insensitivity syndrome 
(testicular feminization). Low-magnification v iew  of the testis in the 
bottom half of the preceding image.
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FIGURE 6.75. Sertoli cell nodule in a patient w ith  complete 
androgen insensitivity syndrome (testicular fem inization). In this low- 
magnification view, the nodule is seen to be composed of numerous 
Sertoli cell tubules set w ith in  a fibromatous stroma.

FIG U R E 6.77. Testis of complete androgen insensitivity syndrome 
(testicular feminization). Testicular parenchyma w ith a lobular tubulo- 
stromal pattern.

bilateral as would be expected for a nonneoplastic process. How­
ever, when these nodules are solitary and unilateral, contain no 
to rare Leydig cells, and attain a diameter of more than 4 cm, it 
seems reasonable to dignify them as Sertoli cell adenomas.

The background testicular parenchyma in patients with 
CAIS consists of a diffuse pattern composed of immature 
Sertoli cell tubules admixed w ith numerous Leydig cells (Fig. 
6.76), a lobular tubulostromal pattern (Fig. 6 .77), or a mixed 
pattern. The lobular pattern corresponds to the golden yel­
low specks that are sometimes evident w ithin this tissue (Fig. 
6.73). In some cases, stroma resembling that of the ovarian 
cortex can be found within either the nodular or background 
testicular tissue (Fig. 6.78). If this type of stroma is pres­
ent diffusely throughout the testis, it can be misinterpreted

as an ovary, although the clinical history and the absence 
of ovarian follicles and their derivatives should facilitate this 
distinction.

The Ovotestis of True Hermaphroditism33 34
True hermaphroditism is the rarest form of intersexuality and 
its pathogenesis is poorly understood. True hermaphrodites 
possess both ovarian and testicular tissue that is readily identifi­
able, either in the form of separate gonads or unilateral or bilat­
eral ovotestes, and most have ambiguous external genitalia. An 
ovotestis is a maldeveloped gonad that contains both ova and 
immature seminiferous tubules, and is usually biopsied early in 
life when primordial follicles predominate within the ovarian

FIG U RE 6.76. Testis of complete androgen insensitivity syndrome 
(testicular fem inization). In this exam ple, the nonnodular parenchyma 
consists largely of a diffuse admixture of im mature Sertoli cells form ­
ing solid tubules and numerous Leydig cells.

F IG U R E 6.78. A ,B : Sertoli cell nodule in a patient w ith  complete 
androgen insensitivity syndrome (testicular feminization). In this exam ­
ple, the stroma resembles ovarian stroma.
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FIG URE 6.79. Ovotestis of patient w ith  true hermaphroditism. The 
ovarian component at upper left contains numerous primordial fo l­
licles, and is fairly sharply demarcated from the testicular component 
that is punctuated by darkly stained, immature seminiferous tubules. 
(Glass slide kindly provided by Dr. M ichael R. Hendrickson.)

component (Fig. 6.79). Development of malignant germ cell 
tumors in these patients is rare. Management typically includes 
gender assignment, removal of conflicting gonadal tissue, geni­
tal reconstruction as necessary, and hormonal supplementa­
tion. Some true hermaphodites raised as females have ovulated 
and successfully borne children.

MISCELLANEOUS NONNEOPLASTIC 
PROCESSES
Surface Papillary Stromal Proliferation4
Small papillary excrescences composed of stromal tissue envel­
oped by a single layer of surface lining cells may project from 
the ovarian surface, particularly in women beyond 40 years of 
age (Fig. 6.80). By definition, this incidental finding is smaller

FIG UR E 6.81. Supernumerary ovary adherent to the uterine serosa. 
The nodule consists largely of ovarian-type stroma, and contains a pri­
mordial follicle (arrow}.

than 1 cm, although such foci are often multiple. Surface papil­
lomas have a similar histologic appearance, but are >1 cm.

Supernumerary Ovary4
A supernumerary ovary occurs at a distance from the normal 
ovaries and is composed of ordinary ovarian tissue. Supernu­
merary ovaries are rare and may be found in a variety of pelvic 
or abdominal sites, such as within the omentum or mesen­
tery or adherent to the uterine serosa, bladder, or pelvic wall 
(Fig. 6.81). Most supernumerary ovaries are < 1 cm, but possess 
the functional and pathologic potential of normal ovaries.

Ovarian Remnant Syndrome38
On occasion, patients who have previously undergone a proce­
dure that had the intent of removing both ovaries develop symp­
toms related to the presence of persistent ovarian tissue. Such 
patients typically have a history of ovarian surgery that was com­
plicated by the presence of dense fibrous adhesions, and com­
plain of pelvic pain and that may be associated with a small pelvic 
mass. When removed, this mass is found to represent residual 
ovarian tissue that often contains one or more follicle or corpus 
luteum cysts surrounded by chronically inflamed fibrous tissue.

Autoimmune Oophoritis39
Autoimmune oophoritis is very rare and is associated with a 
m inority of cases of premature ovarian failure. Its main histo­
logic feature is the presence of a chronic inflammatory infiltrate 
that is largely limited to the wall and lining of developing ovar­
ian follicles.

Ectopic Ovarian Pregnancy40
Only 1% to 3% of ectopic pregnancies involve the substance 
of the ovary. Patients typically present with abdominal pain

FIG URE 6.80. Papillary stromal proliferation emanating from the 
ovarian surface. This is an incidental histologic finding.
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FIGURE 6.82 . Granulosa cell proliferation of pregnancy. This elon­
gated granulosa cell proliferation is located w ithin the center of 
an atretic follicle and is surrounded by a m antle of luteinized theca 
interna cells. (Courtesy of Dr. Colin J. R. Stew art.)

and hemoperitoneum related to rupture of an enlarged, hem­
orrhagic ovarian mass that contains products of conception.

Granulosa Cell Proliferations of Pregnancy41
W ithin the atretic follicles of pregnant women may be inci­
dental and often multiple granulosa cell proliferations that 
mimic microscopic granulosa cell tumors by virtue of their 
architectural patterns (solid, insular, microfollicular, or tra­
becular) and the nuclear grooves and scant cytoplasm of their 
constituent cells (Figs. 6.82 and 6.83). Their confinement to 
atretic follicles, association with pregnancy, miniscule size, and 
multifocality are all supportive of a nonneoplastic, hormonally 
induced etiology.

FIG U R E 6.83. Granulosa cell proliferations of pregnancy. 
A: M icrofollicular pattern. B: Trabecular pattern. These incidental pro­
liferations mimic microscopic granulosa cell tumors. (Courtesy of Dr. 
Colin J. R. S tew art.)

FIG U RE 6.84. Ectopic decidua. In the lower portion of this image, 
a horizontal band of loosely arranged decidualized cells is present 
w ithin the superficial ovarian cortex.

Artifactual Displacement of Granulosa Cells42 43
A rare incidental finding is the artifactual displacement 
o f granulosa cells into vascular channels or the ovarian 
stroma. W hen superimposed crush artifact is present, these 
cells m ay resemble small cell carcinoma. In other situa­
tions, displaced luteinized granulosa cells m ay m im ic nests 
of carcinoid tumor or metastatic breast carcinoma. Recog­
nition of this phenomenon is facilitated by an awareness 
that this artifact can occur, the presence o f neighboring 
follicles lined by sim ilar cells, the absence of an associ­
ated ovarian tumor, and inhib in  im m unoreactivity of the 
displaced cells.

Ectopic Decidua4
A focal decidual reaction occurring on the ovarian surface or 
within the superficial ovarian cortex is an expected and usually 
incidental microscopic finding in term pregnancies (Fig. 6.84). 
The decidua is histologically similar to that normally found in ges­
tational endometrium (Chapter 4) and in other ectopic sites such 
as the fallopian tube (Chapter 5) and peritoneum (Chapter 8).

Arteritis4445
Arteritis of the ovarian vessels is rare and may occur as either 
an isolated finding or a manifestation of systemic vasculitis 
(Fig. 6.85). Necrotizing arteritis and giant cell arteritis have 
both been reported to involve the ovary. Since the most com­
mon site of arteritis within the female genital tract is the cervix, 
these forms of arteritis are discussed in more detail in Chapter 3.

Ovarian Granulomas
Ovarian granulomas are uncommon and are associated with 
a variety of causes, the most frequent of which in developed 
countries is a foreign body reaction to suture material.46
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FIG URE 6.85. Ovarian arteritis. A: Inflammation of several of the  
medium-sized hilar vessels has resulted in obliterated lumens. B: This 
view  of one of the involved vessels demonstrates the presence of a 
nonnecrotizing lymphocytic arteritis.

An example of one of these suture-related lesions, which 
are often referred to as suture granulomas, is illustrated in 
Figure 8.15.

A granulomatous reaction to previous laser or fulguration 
surgery, referred to as a postoperative carbon pigment granu­
loma or postcautery granuloma, is most commonly seen on the 
peritoneal and ovarian surfaces and is discussed in Chapter 8.

On occasion, the ovaries have been found to harbor nec­
rotizing granulomas that appear to be isolated and not related 
to an infectious process (Fig. 6.86).47 The core of these granu­
lomas may be hyalinized and acellular, but can also consist of 
fibrinoid necrosis or necrotic cellular debris.47 Cultures of such 
lesions are generally unavailable, but special stains for acid- 
fact bacilli and fungi should be performed in an attempt to 
identify microorganisms. In addition to these special stains,

FIG U RE 6.86. Necrotizing granulomatous inflammation. A rim of 
palisaded histiocytes is present adjacent to the eosinophilic necrotic 
debris.

sections should be examined under polarized light as part of 
a search for foreign material. In the absence of a specific etiol­
ogy, the lesions may be reported as “necrotizing granuloma­
tous inflammation (see comment),” with a note stating that 
although consistent with isolated noninfectious granulomas, 
the negative “bug” stains do not entirely exclude infection and 
that clinical correlation and follow-up are indicated. In addi­
tion to tuberculous and fungal disease, the differential diag­
nosis of these lesions includes postoperative carbon pigment 
granulomas (see Chapter 8) and necrotic pseudoxanthomatous 
nodules (see section on ovarian endometriosis). In most cases, 
these isolated granulomas probably represent a response to a 
prior surgical procedure.46,47 If a history of previous ovarian 
surgery is obtained and special stains for microorganisms are 
negative, a diagnosis of necrotizing granulomatous inflamma­
tion consistent with postoperative reaction can be rendered. 
It is noteworthy that the only distinguishing feature between 
the version of these granulomas with fibrinoid necrotic centers 
and postoperative carbon pigment granulomas is the presence 
of pigment in the latter lesions, which may disappear over a 
period of years.

In developed countries, tuberculosis is a rare cause of ovar­
ian granulomas and is almost always associated with tubercu­
lous salpingitis. Other situations in which ovarian granulomas 
occur include Crohn’s disease, sarcoidosis, and cases without 
a known or presumed etiology. In Crohn’s disease, the ova­
ries may become adherent to involved segments of bowel 
and develop granulomatous inflammation as a result of direct 
extension of the inflammatory bowel disease.46 Nonnecrotiz­
ing granulomatous inflammation secondary to sarcoidosis has 
been reported to involve the ovaries on rare occasions, but this 
usually occurs in the setting of systemic sarcoidosis. Idiopathic 
granulomas are usually few in number, small, confined to the 
ovarian cortex, and nonnecrotizing.46
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OVERVIEW AND STAGING OF 
OVARIAN TUMORS
The vast majority of primary ovarian tumors, about 75% of 
which are benign, occur in the 20 to 65 year old age group.1 
Typical symptoms include abdominal distension and/or pain 
in the abdominopelvic region. Less commonly, patients pres­
ent with endocrine manifestations due to functioning stroma, 
acute abdominal pain related to torsion or rupture, or para­
neoplastic syndromes. Some tumors, particularly those that are 
small and benign, are asymptomatic. The current classification 
of ovarian tumors is morphology-based and predicated upon 
the presumed cell type of origin whenever possible, which 
results in three major subtypes (epithelial-stromal, sex cord- 
stromal, and germ cell) along with some miscellaneous tumors.

Most primary ovarian cancers are carcinomas, and the 
extent of disease at presentation, as indicated by the surgical 
stage of the tumor, is the most important prognostic factor 
(the higher the stage, the worse the prognosis).2"4 In brief, stag­
ing of ovarian carcinoma is as follows: stage I tumors are lim ­
ited to the ovaries (one ovary —> la; both ovaries —> lb; one or 
both ovaries with surface involvement,* rupture, or malignant 
cells in ascites/peritoneal washings —» Ic), stage II tumors have 
spread to the pelvic region only, stage III tumors involve the 
abdomen and/or regional lymph nodes, and stage IV tumors 
have distant metastases.5 Intuitively, it would seem that patients 
with stage Ic disease related to the presence of malignant cells 
within the peritoneal cavity would have a worse prognosis than 
other stage I patients, but studies that have addressed this issue 
have yielded inconsistent and conflicting results.6

Patients with stage I ovarian carcinoma have an 85% to 
90% 5-year survival rate, which is even higher if  the patient has 
undergone a comprehensive surgical staging procedure to m ini­
mize the chance of understaging.6 However, most patients with 
ovarian carcinoma present with advanced stage disease that is 
difficult or impossible to completely resect, and have a poor 
prognosis.2,3 In the United States, ovarian cancer is the fifth 
most common cause of cancer-related death in women, trail­
ing lung, breast, intestinal, and pancreatic cancer in descending 
order of frequency.7

* Although the presence or absence o f surface involvement impacts the sub­
stage of a stage I ovarian tumor, I am not a proponent o f routinely inking the 
tumor surface as an aid in this assessment or as part o f the evaluation o f ovar­
ian tumor resection margins for the following reasons: (a) the ovarian surface 
does not represent a true surgical margin, since it is surrounded by peritoneal 
space rather than tissue, (b) surface involvement by ovarian tumors is usually 
obvious on gross examination and is easily confirmed using uninked histo­
logic sections, (c) m any ovarian tumors are evaluated intraoperatively, and the 
inking process increases the turnaround tim e o f the intraoperative consulta­
tion, (d) it can be tedious and/or messy to ink  the surface o f a large ovarian 
tumor, and (e) the result is not photogenic. However, in selected instances in 
which a focal and subtle area o f surface involvement by tumor is suspected, 
inking o f that specific area prior to sectioning can be helpful in docum enting 
the presence o f an exophytic component.

NEW VIEWS ON THE PATHOGENESIS OF 
EPITHELIAL-STROMAL OVARIAN TUMORS
It has long been held that the epithelial component of epi- 
thelial-stromal tumors of the ovary originates from the surface 
epithelium (actually modified mesothelium) through a process 
of invagination, formation of inclusion cysts, metaplasia, and 
neoplastic transformation, despite the rarity of the identifica­
tion of dysplastic precursor lesions or early superficial carcino­
mas.8,9 Recently, it has become apparent that many high-grade 
serous carcinomas previously assumed to be of ovarian or peri­
toneal origin actually originate in the distal fallopian tube (see 
Chapter 5).10-13 By analogy, it has also been postulated that 
shedding of benign epithelial cells from the tubal fimbriae can 
result in their implantation in the ovary at the site of ovulation, 
where they can develop into epithelial inclusions and serve as 
fertile ground for subsequent development of benign, border­
line, and low-grade malignant serous tumors.14 Implantation 
of benign serous cells of tubal origin could also explain the 
phenomenon of endosalpingiosis (see Chapter 8).

In addition to the mounting evidence that most serous 
tumors of the ovary and peritoneum have roots in the fallo­
pian tube, it has also become more widely accepted that ovar­
ian endometriosis serves as the precursor of most endometrioid 
and clear cell tumors.14 Although the origin of mucinous and 
transitional cell tumors is more obscure, the proposal that 
most such tumors originate from microscopic transitional cell 
(Walthard) nests rather than the ovarian surface epithelium is 
favored by an increasing number of investigators.14,15 Accord­
ing to this theory, many of the mucinous tumors are the result 
of cystic overgrowth of the mucinous metaplastic component 
that is commonly present in Brenner tumors (the most com­
mon type of ovarian transitional cell tumor), which in turn 
arise from Walthard nests.15 Mucinous or squamous elements 
within an ovarian teratoma are yet another potential source of 
primary ovarian tumors with a dominant epithelial compo­
nent. Given the lack of direct evidence that the ovarian surface 
epithelium is ever the source of epithelial tumors and the accu­
mulating evidence in favor of alternative explanations, I have 
intentionally dropped the word “surface” from the category of 
ovarian tumors that has traditionally been referred to as surface 
epithelial-stromal neoplasms.

EPITHELIAL-STROMAL TUMORS 
OF THE OVARY
General Features9
Tumors in this category account for 50% to 60% of all primary 
ovarian tumors and about 90% of primary ovarian cancers.1,16 
In addition to the defining epithelial element, these tumors 
also contain an ovarian-derived stromal component that is 
present in variable amounts, justifying inclusion of the word 
“stromal” in the classification of this group of tumors.
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The five most common types of tumor in this category 
in descending order of frequency are serous, mucinous, endo­
metrioid, clear cell, and transitional tumors. Each of these 
tumor types are further subdivided into benign, borderline, 
and malignant categories. The terms “neoplasms of low malig­
nant potential” and “atypical proliferative tumors” are synony­
mous with borderline tumors, which account for about 5% 
of ovarian neoplasms.1,16 Borderline tumors are noninvasive 
(or no more than microinvasive) tumors that exhibit a degree 
of epithelial proliferation and nuclear atypia that bridges the 
gap between straightforward benign and malignant tumors. 
The prototypical borderline tumor is the serous borderline 
tumor, which actually has a clinical behavior befitting of its 
name; the other types of borderline tumor are essentially 
benign neoplasms with a somewhat worrisome histologic 
appearance.

For descriptive purposes, the prefix “cyst” and/or the suffix 
“fibroma” are applied when serous, mucinous, endometrioid, 
or clear cell tumors are grossly at least partially cystic or con­
tain a prominent fibrous stromal component, respectively. This 
nomenclature results in designations such as serous cystadeno- 
fibroma, mucinous cystadenoma, endometrioid cystadenocar- 
cinoma, and clear cell adenofibroma. The pathology report 
should indicate the location of the neoplastic elements (sur­
face = exophytic, intracystic = endophytic, or both), and this 
is sometimes reflected in the name of the tumor (e.g., serous 
surface papillary adenofibroma).

Because of the similarity of ovarian adenosarcoma, carci­
nosarcoma, and endometrioid stromal sarcoma to their more 
common endometrial counterparts, they are all considered to 
be within the spectrum of endometrioid tumors.

Histologic Grading of Ovarian Carcinoma
In most studies, the histologic grade of ovarian carcinoma has 
been shown to be a univariate prognostic factor, with higher 
grade tumors having a worse prognosis.2-4,17,18 However, the 
strength of the predictive value of tumor grade independent 
of stage is debatable, at least for non-serous tumors, and the 
method used to arrive at the grade of these tumors has not 
been standardized.2,18-20 Most grading systems are three-tiered 
(low grade = well differentiated = grade 1; intermediate grade 
= moderately differentiated = grade 2; high grade = poorly 
differentiated = grade 3);2,4,19 for serous carcinomas, a two- 
tier grading system (low grade vs. high grade) has also been 
proposed.17 Some grading systems emphasize the architecture 
of the tumor (extent of glandular vs. papillary vs. solid tumor 
growth), whereas others emphasize the degree of nuclear 
atypia or a combination of architectural and nuclear features, 
sometimes in conjunction with the mitotic rate.19 Some grad­
ing systems are meant to be applied to all the different types of 
ovarian carcinoma, whereas others are more suited to specific 
types.17,19

In general, the tumor grade increases as the carcinoma­
tous component of the tumor becomes more solid architec­
turally and exhibits greater degrees of nuclear pleomorphism

and mitotic activity. The histologic heterogeneity of ovarian 
carcinomas, the occasional discordance of architectural and 
nuclear features (e.g., high-grade nuclei with low-grade archi­
tecture), and the subjective application of sometimes under­
specified grading criteria often conspire to make histologic 
grading a poorly reproducible exercise,2,18 although excellent 
reproducibility has recently been reported for the two-tier sys­
tem for grading ovarian serous carcinoma.21

Although a three-tier grading system that is applicable to 
all types of ovarian carcinoma is appealing in its universality 
and lack of dependence upon assigning a tumor to the cor­
rect histologic type, its acceptance is unlikely in view of (a) 
the accumulating evidence that serous carcinomas develop via 
two distinct pathways and are best segregated into two groups 
rather than three,14,20,22 (b) the heterogeneity of ovarian carci­
nomas, and (c) the lack of prognostic significance of the histo­
logic grade of clear cell carcinoma.3,4

M y approach to histologic grading of ovarian carcino­
mas is type-specific: serous carcinomas are graded as low- 
grade or high-grade as per the criteria of M alp ica et a l.,17 
endom etrioid carcinom a is graded using the same criteria 
as endometrial endom etrioid carcinom a (see Chapter 4), 
mucinous and transitional cell carcinomas are graded using 
the three-tier grading system of Shim izu and Silverberg 
that is patterned after the grading system for breast carci­
noma,4 and clear cell carcinomas are considered high-grade 
by definition.

Serous Tumors
Serous tumors represent about 30% of all ovarian neoplasms.1,16 
Of these tumors, about 60% to 65% are benign, 10% are bor­
derline, and 25% to 30% are malignant.1,16 At the benign end 
of the spectrum, the epithelium of serous neoplasms strongly 
resembles the epithelial lining of the fallopian tube, whereas 
the identification of complex papillary growth with epithelial 
budding and tufting, slit-like glandular spaces, and psammoma 
bodies assist in the recognition of less differentiated serous 
tumors.

Benign Serous Tumors9
Benign serous tumors (cystadenomas, adenofibromas, and 
cystadenofibromas) are commonly encountered tumors, trail­
ing only mature cystic teratomas in frequency.1,16 They are most 
often found in adult women of reproductive age, and generally 
are asymptomatic. These tumors are usually < 15 cm, and about 
10% to 20% are bilateral.

Serous cystadenomas typically have a smooth external sur­
face and consist of one or more thin-walled cysts filled with 
watery fluid (Figs. 7.1 and 7.2A). Their inner lining may be 
smooth or studded with polypoid excrescences that may be 
fibrotic or edematous. The cystic spaces and polypoid projec­
tions are lined by tubal-type epithelium that usually includes 
ciliated cells (Fig. 7-2B). Fluid-filled cysts may be associated 
with varying degrees of pressure atrophy of the epithelial lin­
ing, which can result in cuboidal to flattened epithelium and
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FIGURE 7.1. Serous cystadenoma. External v iew  of intact tumor.

loss of cilia that when widespread may prompt a diagnosis of 
simple cyst (see Fig. 6.29).

W hen fibrotic polypoid protuberances are a prominent 
feature or when a predominantly solid adenofibromatous 
component is present, a diagnosis of serous cystadenofibroma 
is appropriate (Figs. 7.3 and 7.4). Those adenofibromatous 
serous tumors in which cysts represent an inconspicuous or 
minor component are referred to as serous adenofibromas 
(Fig. 7.5) and can be further designated as serous surface papil­
lary adenofibromas when surface involvement is prominent. In 
the latter situation, epithelial cells and/or psammoma bodies 
derived from these benign tumors can exfoliate into the perito­
neal cavity, which can result in cytologic preparations that are

FIG U RE 7.2. Serous cystadenoma. A: Sectioned surface of multi- 
loculated tumor. B: The cysts are lined by tubal-type epithelium with  
interspersed ciliated cells.

at risk for being overcalled as involved by a serous borderline 
tumor (SBT) or low-grade serous carcinoma (Fig. 7.6).

Benign-appearing ovarian serous cystadenomas with an 
endophytic architecture that contain one or more small foci 
aggregating to <10% of the tumor in which the papillae meet 
the histologic criteria for a SBT are best referred to as “focally 
proliferative” serous cystadenomas rather than subtle examples 
of SBTs, since such tumors are virtually guaranteed to pursue a 
benign clinical course (Fig. 7.7).23 Exophytic tumors with this 
feature are treated less leniently and diagnosed as SBTs, since

FIG U RE 7.3. Serous cystad­
enofibroma. A: Sectioned surface 
of stubby polyps w ith clefts pro­
jecting into a cystic cavity. Such 
projections are composed of firm 
to rubbery, off-w hite to pale yel­
low tissue and are characteristic 
of this tumor. B: The polypoid 
projections have dense fibrous 
stromal cores w ith a clefted 
architecture, and are lined by a 
thin layer of tubal-type epithe­
lium (inset).
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FIG URE 7.4. Serous cystadenofibroma. A: This tumor has both solid 
(top) and cystic (bottom) components. Some papillary excrescences 
protrude from the surface of the solid component. B: This image high­
lights the fibrotic appearance of the sectioned surface of the solid 
component.

such tumors are theoretically at an increased risk for seeding of 
the peritoneal cavity.

Serous cystadenomas are one of the more common tumor 
types to undergo torsion-related hemorrhage, as illustrated in 
Figure 6.62.

Differential Diagnosis
Small serous cystadenomas are distinguished from epithelial 
inclusion cysts solely and arbitrarily on the basis of size; if  such 
lesions are >1 cm in diameter, then they are diagnosed as serous 
cystadenomas. The distinction between serous cystadenoma

FIG U RE 7.6. Pelvic wash from patient w ith  serous surface papillary 
adenofibroma (Pap-stained cytologic preparation). A : A t low magni­
fication, the high cellularity and the presence of several psammoma 
bodies are the most striking findings. B: A t high magnification, note 
the bland nuclear features of the epithelial cells associated w ith  the 
psammoma bodies. Definitive distinction from peritoneal involvement 
by serous borderline tumor or low-grade serous carcinoma requires 
correlation w ith  the resected ovarian tumor.

and rete cystadenoma and that between serous cystadenoma 
and cystic struma ovarii are discussed in the corresponding 
sections elsewhere in this chapter, and the distinction between 
surface papillomas and incidental surface papillary stromal 
proliferations is discussed in Chapter 6. The previous discus­
sion of focally proliferative serous cystadenomas addresses the 
issue of where to draw the line between the upper end of a 
cystadenoma and the lower end of a borderline tumor.

FIG URE 7.5. Serous adenofibroma. A: Scattered epithelial-lined  
cysts and glands are embedded w ithin a fibromatous stroma. B: The 
cysts and glands are lined by tubal-type epithelium (note surface 
ciliation).

F IG U R E 7.7. Serous cystadenoma, focally proliferative. This serous 
borderline-like papillary proliferation is a focal finding protruding from 
the inner lining of an intracystic serous neoplasm. Tumors such as this 
are not diagnosed as borderline tumors, since they are not thought to 
have any m alignant potential.
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Serous Borderline Tumor and Its Extraovarian 
Manifestations
This section discusses the many interesting and important 
aspects of SBTs and their extraovarian manifestations, some of 
which have provoked considerable controversy.24"29

Serous Borderline Tumor, Usual Type
SBTs are also known as serous tumors of low malignant poten­
tial, and are referred to by some as atypical proliferative serous 
tumors.2530 These tumors exhibit a greater degree of architec­
tural and nuclear atypia than benign serous tumors, but lack 
the frank stromal invasion of serous carcinoma. SBTs are found 
in women over a wide age range, with an average age of 40 to 
45 years.3031 About two-thirds of patients have stage I disease, 
and the other third are stage II or III; stage IV disease occurs at 
case-reportable rates.25'30'31 Note that studies with a heavy bias 
toward consultation cases are likely to report higher rates of 
greater than stage I disease, since it is the assessment of perito­
neal implants that often prompts the consultation.

Combined data from two of the larger and more recent 
series on SBTs indicates that they have an average size of 11 
cm and a nearly 50% incidence of bilaterality.30’31 Tumors are 
most commonly smooth-surfaced, unilocular or multilocular 
cysts with a variably prominent intracystic papillary prolifera­
tion (Fig. 7.8).30'31 Mixtures of intracystic and exophytic (sur­
face) growth are also fairly frequent, and occasional tumors are 
exclusively exophytic (Fig. 7.9).3031 The papillae are typically 
soft, edematous, and tan to pale yellow. Fluid within the cystic 
spaces is usually watery, but may be mucinous (see below), and 
a solid fibromatous component may also be present.

Histologically, SBTs are characterized by a complex arbo­
rizing architecture with hierarchical branching of papillary 
structures; in other words, large stem papillae progressively 
divide into smaller papillae in a gradual and orderly fash­
ion (Fig. 7.10). This process culminates in the formation of

FIG U RE 7.9. Serous borderline tumor. This exophytic tumor consists 
of a conglomeration of tan papillae projecting from the surface of the 
ovarian mass.

small detached papillary epithelial clusters in the vicinity of 
the larger papillae (“epithelial tufts”) (Fig. 7.11). The extent 
of actual tumor cell exfoliation may be less than it appears in 
histologic sections, since narrow attachments of cells near the 
tips of papillae may not be in the plane of section. The presence 
on the surface of the papillae of undulating epithelial-lined 
clefts results in a scalloped rather than smooth interface of the 
epithelium with the underlying stroma. Sectioning through 
randomly oriented papillary stalks, whose stromal cores con­
tain these epithelial invaginations, results in a blunted, regu­
lar branching pattern without an associated stromal reaction, 
which should not be misinterpreted as evidence of invasion
(Fig. 7.12).

The tumor cells of SBT exhibit mild to moderate nuclear 
atypia and a low mitotic rate, and a subpopulation of these cells

FIG URE 7.8. Serous borderline tumor. Opening of this smooth-surfaced, 
endophytic tumor reveals several locules, some of which contain numer­
ous papillae that are pale yellow  and edematous.

FIG U R E 7.10. Serous borderline tumor. A t low-magnification, this 
tumor typically appears as a complex aggregate of scalloped papillae 
of varying sizes and shapes w ith cores that range from edematous to 
fibrotic.
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FIG URE 7.11. Serous borderline tumor. This image highlights 
the budding of tumor cells from the surface of the papillae and the 
detached epithelial tufts that are characteristic of this neoplasm.

FIG URE 7.13. Serous borderline tumor. This example features moder­
ate nuclear atypia, w ith several of the tumor cells displaying distinct 
nucleoli. The mitotic rate is low, and some of the tumor cells are ciliated.

is usually ciliated (Fig. 7.13). It is common for psammoma 
bodies to be present and for some of the tumor cells, partic­
ularly those in the epithelial tufts, to have abundant eosino­
philic cytoplasm. In some cases, mucin-rich luminal contents 
are present that may grossly suggest the presence of a muci­
nous tumor, but the tumor cells themselves either contain no 
mucin or mucin is limited to their apical borders (Figs. 7.14 
and 7.15).

Serous Borderline Tumor, Micropapillary Type
Serous borderline tumors of micropapillary type (SBTs-MP) 
represent about 12% of SBTs, as estimated from the combined 
results of three studies that included consecutive hospital cases 
of all stages, thereby eliminating consultation referral selection 
bias and the bias of studies that are limited to advanced-stage

SBTs.31-33 Variable amounts of typical SBT are usually found 
within SBTs-MP, and the latter is not diagnosed unless at least 
one focus with pure micropapillary features measures >5 mm 
in diameter.34 In comparison to SBTs of usual type, SBTs- 
MP occur in a slightly younger age group, tend to be slightly 
smaller, and are more likely to be bilateral, at least partially 
exophytic, and associated with peritoneal implants even when 
entirely intracystic (Fig. 7.16).31,32,35 SBTs with a micropapil­
lary pattern should be sampled extensively, since they are more 
likely to harbor foci of stromal invasion than usual SBTs.35

Histologically, SBT-MP is characterized by numerous 
slender micropapillae (at least five times as long as they are 
wide) with absent to inconspicuous stromal cores that cir- 
cumferentially emanate from large fibrous cores, resulting

FIGURE 7.12. Serous borderline tumor. The branching epithelial invag­
inations of these architecturally complex tumors are often cut tangen­
tially or in cross section, creating gland-like structures w ithin the stroma 
that should not be misinterpreted as evidence of stromal invasion.

FIG U RE 7.14. Serous borderline tum or w ith  mucin-rich luminal con­
tents. A: The sectioned surface of the tum or has a glistening, mucoid, 
and partially papillary appearance. B: Pale eosinophilic mucinous 
m aterial is present w ithin the crevices and dilated cystic spaces that 
communicate w ith the luminal aspects of the tumor.
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FIG U RE 7.15. Serous borderline tumor w ith  mucin-rich luminal con­
tents. A: H igh-m agnification v iew  of a routinely-stained section from 
the tumor in the preceding figure. B: A  mucicarmine stain highlights 
the presence of the intraluminal mucinous m aterial; staining of the  
tumor cells is restricted to their apical borders. The distinction of 
serous versus mucinous differentiation in an ovarian tumor is based 
upon the nature of the tum or cells rather than the presence or absence 
of luminal mucin.

in a pattern that has been likened to the head of Medusa 
(Figs. 7.17 and 7.18).32,34 In contrast to usual SBTs, the branch­
ing pattern of the papillae is non-hierarchical and the interface 
between the epithelial proliferation and the large fibrous stalks 
is smooth rather than scalloped.34 The neoplastic cells tend 
to be monomorphic, lack cilia, and exhibit mild to moderate 
nuclear atypia with inconspicuous mitotic activity (Fig. 7.19). 
By definition, high-grade nuclear atypia is not present. Since 
fusion of micropapillae may be one mechanism by which a 
surface cribriform pattern is formed, this pattern is also con­
sidered to be within the spectrum of SBT-MP (Fig. 7.20). The 
surface cribriform pattern is rarely more than a minor and focal 
finding in SBTs, with cases with at least one such focus measur­
ing >5 mm being even less common than those with similar 
amounts of the micropapillary pattern.32

Although noninvasive, SBT-MP was originally described 
as micropapillary serous carcinoma, stemming from the belief 
that these tumors are more aggressive than usual SBTs and 
behave like low-grade carcinomas.34,36 However, subsequent 
studies have failed to demonstrate significant differences in 
survival between usual SBT and SBT-MP when controlled for 
the presence and type of implant, and have emphasized that 
it is the invasive versus noninvasive nature of the associated 
peritoneal implants, rather than the presence of micropapillary 
architecture per se, that is the major prognostic determinant in 
advanced-stage SBTs.26,27,30-33,37

Serous Borderline Tumor with Autoimplants?0'38
Autoimplants are found in about 10% of SBTs and are strongly 
associated with the presence of peritoneal implants in the pelvis

FIG URE 7.16. Serous borderline tumor w ith micropapillary pattern. 
A: As is typical of these tumors, there is bilateral ovarian involvement 
and an exophytic surface component is present. B: The internal aspect 
of this cystic tumor is lined by innumerable papillae that range from 
granular to polypoid in appearance.

and/or abdomen, but do not adversely impact the prognosis. 
They are typically found on the surface of the neoplasm or 
between exophytic papillae as discrete, plaque-like lesions. 
Histologically, they are identical to noninvasive desmoplastic 
implants, as described in the section on peritoneal implants of 
serous borderline tumor (Fig. 7.21).

Serous Borderline Tumor with Microinvasion
Microinvasion occurs in about 10% to 15% of patients with 
SBTs.30,31,39 The upper size lim it for microinvasion in ovar­
ian borderline tumors is arbitrary and has not been standard­
ized; it varies from 3 to 5 mm in linear extent to an area of

FIG U RE 7.17. Serous borderline tumor w ith micropapillary pattern. 
A t low magnification, these tumors appear as papillary neoplasms 
w ith  marked complexity and cellularity.
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FIG U RE 7.20. A ,B : Serous borderline tumor w ith  surface cribriform  
pattern.

FIGURE 7.18. Serous borderline tumor w ith  micropapillary pattern. 
The appearance of the long, slender micropapillae emanating from  
thick and fibrotic stromal cores has been likened to the snaky-haired 
head of M edusa from Greek mythology. The micropapillae themselves 
have minimal to absent stromal support.

10 mm2.23,27 Multiple separate foci of microinvasion are often 
present, and their individual sizes are not added together when 
making a determination of whether the extent of infiltration 
qualifies as microinvasion. For unknown reasons, microinva­
sion appears to be more common in SBTs removed from preg­
nant patients.39"41

In the most common type of microinvasion, the stromal 
cores of the papillary tumor are infiltrated by neoplastic cells 
with abundant eosinophilic cytoplasm that are disposed singly, in 
small clusters, and as simple papillae (Figs. 7.22 and 7.23). These 
infiltrating cells and tumor aggregates do not elicit a significant 
stromal reaction and are typically at least partially surrounded by

a clear space or cleft, which may represent either retraction arti­
fact or lymphatic invasion.39'40 Recently, the lymphatic endothe­
lial marker D2-40 has been utilized to document the presence of 
intratumoral lymphatic invasion in 60% of microinvasive SBTs, 
although such involvement is not associated with an increased 
risk of tumor spreading to regional lymph nodes.42

In the less common forms of microinvasion, inverted mac­
ropapillae surrounded by cleft-like spaces (Figs. 7.24 and 7.25), 
cribriform glands, and complex micropapillae focally infiltrate 
the stroma.39'41 Some investigators make a distinction between 
SBTs with microinvasion and SBTs with microinvasive car­
cinoma, with the latter more closely resembling the complex 
micropapillary pattern seen in invasive low-grade serous car­
cinomas,23’27 but there is insufficient outcome data to endorse 
this potentially confusing distinction at this time.

FIG URE 7.21. Exophytic serous borderline tumor (left) associated 
w ith  an autoimplant that resembles a peritoneal im plant of the nonin­
vasive desmoplastic type (right).

FIG URE 7.19. Serous borderline tumor w ith micropapillary pattern. 
The neoplastic cells are monomorphic and exhibit mild to moderate 
nuclear atypia w ith small nucleoli. M itoses are infrequent.
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FIG U RE 7.22. Serous borderline tum or w ith  m icroinvasion. The  
focus of m icroinvasion, w hich  is outlined  in black, is located  
w ith in  the  connective tissue core of the pap illa ry  tum or and is 
com posed of an adm ixtu re of single cells , cell clusters , and sim ple  
pap illae .

FIG U RE 7.24. Serous borderline tumor w ith microinvasion. The cir­
cled area represents a focus of the inverted macropapillary pattern of 
stromal invasion, w ith bland macropapillae often surrounded by cleft­
like spaces haphazardly distributed w ithin the ovarian stroma. Small 
foci of conventional microinvasion are admixed and nearby, as shown 
more clearly in Figure 7.25. No invasion is present w ithin the focus of 
serous borderline tumor a t right.

The presence of microinvasion has traditionally been thought 
to not adversely impact the prognosis,25’27,31,39,40 but a recent study 
of a large group of patients has suggested that this finding may be 
a long-term, low-level risk factor for disease progression to low- 
grade serous carcinoma in nonpregnant patients.41

Peritoneal Implants o f  Serous Borderline Tumor27,43,44
About one-third of SBTs are associated with peritoneal 
implants.25'31 These implants are found much more frequently 
in SBTs with an exophytic component (i.e., surface papilla- 
tions) than in completely endophytic tumors, which supports 
a mechanism whereby neoplastic epithelial cells are shed from

FIG U R E 7.23. A ,B : Serous borderline tumor w ith  microinvasion. The 
microinvasive foci are surrounded by clear spaces and consist of indi­
vidual cells and small papillary clusters of cells w ith  abundant eosino­
philic cytoplasm, which contrasts w ith  the larger glands and cysts of 
the noninvasive portion of the neoplasm.

surface papillae of the ovary and implanted on peritoneal sur­
faces (the implantation theory).30’45 However, this need not 
be the sole mechanism for the development of peritoneal 
implants; some such lesions may arise independently from foci 
of endosalpingiosis within the peritoneum (the multifocal field 
effect theory).46 In the latter circumstance, these serous epithe­
lial proliferations would not actually be implants, but they are 
still referred to as such as a matter of convenience.

Whatever their origin, peritoneal implants of SBT 
are divided into noninvasive and invasive types, and this

FIG U RE 7.25. Serous borderline tumor w ith microinvasion. In addi­
tion to the invasive macropapillae surrounded by cleft-like spaces, a 
focus of conventional microinvasion is present in the upper right por­
tion of the image.
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distinction is of prognostic and therapeutic significance 
(see section on behavior and prognosis of serous borderline 
tumors). As discussed below, noninvasive implants are further 
categorized as being of epithelial or desmoplastic type.43 When 
diagnosed using conventional criteria, invasive implants 
are found in only 10% to 15% of patients with peritoneal 
involvement by SBT.30,31,43,47 Although invasive implants are 
uncommon, they are frequently admixed with noninvasive 
implants, which necessitates a careful gross examination and 
adequate sampling of cases that fail to demonstrate invasion 
in the in itial sections. Whether an invasive implant represents 
a metastasis from an undersampled SBT with occult foci 
of invasion, development of a peritoneal carcinoma that is 
independent of the SBT, or is the result of a proliferation 
of implanted neoplastic cells in a microenvironment that is 
more conducive to the development of stromal invasion is a 
matter of speculation.46

Noninvasive implants of epithelial type are often not 
detectable with the naked eye, but may appear as small granular 
lesions. In contrast, noninvasive implants of desmoplastic type 
are often recognized as small plaques or nodules on the surface 
of the peritoneum, and within the omentum may appear as 
a tracery of white fibrous tissue representing expanded septa 
between fat lobules (Fig. 7.26). Most invasive implants are 
found in the omentum and are often grossly apparent as small 
stellate masses akin to small breast carcinomas.

Histologically, noninvasive implants of epithelial type are 
composed of well-delimited aggregates of tufted papillary pro­
jections that are usually found within mesothelial-lined invagi­
nations or between lobules of omental fat (Fig. 7.27). The cells 
lining the invaginations have been shown to be immunoreac- 
tive for calretinin, which supports their mesothelial nature.48

The papillary epithelial cells exhibit mild nuclear atypia, are 
mitotically inactive, and are often associated with psammoma- 
tous calcifications. The presence of this type of implant does 
not provoke a fibroblastic response.

The plaques, nodules, and expanded omental septa related 
to noninvasive implants of the desmoplastic type consist of a 
minor epithelial element that may take the form of glands, 
papillae, small epithelial nests, and isolated single cells that 
is dominated by a stromal component that is often studded 
with psammoma bodies (Figs. 7.26B and 7.28). The stroma 
typically has a loose, granulation tissue-like appearance that is

FIG U R E 7.27. Implants of serous borderline tumor, noninvasive epi­
thelial type. A: Peritoneum. B: Omentum. In both exam ples, a single 
layer of flattened to cuboidal mesothelial cells encircles a proliferation 
of delicately branching papillae associated w ith  psammoma bodies. 
There is no desmoplastic or granulation tissue-like response to the 
serous implants.

FIG URE 7.26. Implant of serous borderline tumor, noninvasive des­
moplastic type, involving the omentum. A: The sectioned surface of 
the omentum exhibits a fine tracery of w h ite  fibrous tissue. B: The 
preexisting septa between omental fa t lobules are expanded by non­
invasive desmoplastic implants that are associated w ith  numerous 
psammoma bodies and tw o lymphoid aggregates, but invasion of adi­
pose tissue is not present.

FIG U R E 7.28. Im plant of serous borderline tumor, noninvasive des­
moplastic type. This 4 mm thick peritoneal plaque contains scattered 
gland-forming serous epithelial elem ents embedded w ith in  a fibro­
blastic stroma that is inflamed and partially hemorrhagic. There is no 
invasion of the underlying adipose tissue.
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FIG U RE 7.29. Im plant of serous borderline tumor, noninvasive des- 
moplastic type. Two glands lined by epithelial cells w ith  mild to mod­
erate nuclear atypia are present w ith in  a loose, granulation tissue-like  
stroma that contains a focus of fibrin deposition a t left.

F IG U RE 7.31. Invasive implants of serous borderline tumor. 
Neoplastic glands, often w ith  pointed ends or a cribriform pattern, 
raggedly infiltrated omental adipose tissue w ith  an associated des- 
moplastic response.

often associated with inflammation, recent hemorrhage, and/ 
or fibrin deposition (Fig. 7.29). These implants are generally 
easily stripped off of the peritoneal surface, and this feature 
can be used to presume the noninvasive nature of the implant 
when underlying tissue is absent.32'43,49 W hen associated tis­
sue is present, it is the sharp demarcation of the noninvasive 
implant from the adjacent stroma that more definitively distin­
guishes it from an invasive implant.

Invasive implants classically feature an irregular, haphaz­
ardly infiltrative border with involved tissue, which is usually 
the omentum (Fig. 7 .30). They typ ically resemble metastatic 
low-grade serous carcinoma, often with a greater amount of 
neoplastic epithelium and a greater degree of nuclear atypia

than that seen in noninvasive implants, a cribriform glandu­
lar component, and a desmoplasdc stroma (Figs. 7.31 and 
7.32). Occasionally, peritoneal implants are composed of 
obviously malignant cells without definitive stromal inva­
sion, as can occur in frank serous carcinoma; such lesions 
are fully malignant and should be considered metastatic car­
cinoma.32

In addition to the established features of invasive 
implants as described in the preceding paragraph, the 
group at Johns Hopkins has proposed expanding the inva­
sion criteria to include the findings of solid epithelial nests

FIGURE 7.30. Invasive implant of serous borderline tumor. A: This stel­
late mass is beyond w h at could be explained by tangential sectioning or 
septal expansion by a noninvasive process. B: In this example, the degree 
of nuclear atypia is similar to that seen in most noninvasive implants.

FIG U R E 7.32. Invasive implants of serous borderline tumor. 
A: Glands w ith pointed ends, peculiar shapes, and intraglandular 
bridges are associated w ith a fibroblastic stromal reaction. B: This 
degree of nuclear atypia, w ith  chromatin clearing and prominent 
nucleoli, is often seen in invasive implants and exceeds that usually 
seen in noninvasive implants.
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FIG URE 7.33. Implants of serous borderline tumor composed of 
small nests of low-grade neoplastic epithelium surrounded by clefts. 
A fe w  isolated tumor cells, which can be seen in noninvasive des- 
moplastic implants, are also present w ithin the reactive fibroblastic 
stroma. Some investigators classify lesions w ith  epithelial nests sur­
rounded by clefts as invasive implants solely on the basis of this find­
ing, but this is a minority view point (see text).

surrounded by clefts (Fig. 7.33) and implants with m icro­
papillary architecture.44t Although there is no doubt that 
these defied  and m icropapillary patterns are often seen 
in invasive im plants, their valid ity as standalone indirect 
markers o f stromal invasion has not been confirmed in 
other studies,31,49 and these more liberal criteria have not 
been w idely accepted. It is noteworthy that in the study 
advocating the use o f these additional criteria that their 
presence is not associated with a statistically significant 
increased death rate as compared to patients with nonin­
vasive im plants, but rather with a dram atically increased 
incidence of patients who are alive w ith what the authors 
term “progressive disease,” which subjectively and circularly 
includes patients w ith residual or recurrent “invasive” dis­
ease as loosely defined by the investigators.44 To add to the 
confusion, the identification of single tumor cells w ith in  an 
implant has been used as a criterion for invasive implants by 
the group at M .D . Anderson.46,50

Given that the established criteria for invasive implants as 
described by D. Bell et al.43 identifies a small subset of patients 
with SBTs with a high risk of death from disease, whereas the 
proposed addition of other criteria for invasion (solid epithelial 
nests surrounded by clefts, micropapillary architecture, and the 
presence of single tumor cells) only serves to needlessly increase 
the frequency of invasive implants and to significantly dilute 
their prognostic significance, it is recommended that invasive

tFor whom the Bell toiled: Dr. Karen A. Bell worked w ith Dr. Robert Kurman 
at Johns Hopkins and was the lead author on the article espousing expanded 
criteria for invasive implants; Dr. Debra A. Bell worked with Dr. Robert Scully 
at Harvard and was the lead author on the article that described the classic 
criteria for invasive implants.

implants not be diagnosed unless they meet the established cri­
teria.27 It should be noted that it is not always possible to defini­
tively classify an implant as invasive or noninvasive, such as when 
the interface between the implant and adjacent tissue is neither 
obviously rounded nor frankly infiltrative. In this situation, clas­
sifying the implant as indeterminate for invasion is appropriate.30

Fallopian Tube Involvement in Serous 
Borderline Tumor51,52
The tubal lumens of patients with ovarian SBTs have a propen­
sity to contain papillary fragments of tumor. This finding tends 
to occur in patients with advanced-stage disease, and is often 
associated with psammomatous calcifications.

Lymph Node Involvement in Serous 
Borderline Tumor53,54
About 20% to 30% of patients with SBTs have involvement of 
regional lymph nodes; such involvement is usually associated 
with peritoneal implants. Endosalpingiosis is commonly found 
adjacent to or seemingly as part of lymph node deposits of SBT, 
which has led to the proposal that some intranodal foci of SBT 
may arise within endosalpingiosis.55 Since conventional types 
of lymph node involvement by SBT are not an independent 
adverse prognostic factor25,30 and SBT may develop within the 
lymph node, a statement in the pathology report that simply 
documents such involvement is preferred over use of the term 
“metastatic SBT.”

Histologically, lymph node involvement by SBT is mani­
fested by aggregates of serous epithelial cells with mild to mod­
erate nuclear atypia in various patterns that include individual 
cells, small papillary clusters, cribriforming glands, and intra- 
glandular proliferations within the sinuses and/or parenchyma 
of the lymph node (Figs. 7.34 and 7.35). In a less common

FIG U R E 7.34. Serous borderline tum or involving pelvic lymph node. 
The lesion is composed of aggregates of small papillary clusters and 
individual tumor cells w ith  intermingled psammoma bodies. The edge 
of one of these aggregates may represent a focus of preexisting endo­
salpingiosis [arrow).
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FIG URE 7.35. Serous borderline tumor involving pelvic lymph node. 
In addition to the cribriforming glandular aggregates of serous border­
line tumor, a portion of a cystically dilated focus of endosalpingiosis is 
present a t the bottom.

histologic appearance that to some observers (myself included) 
fulfills the criteria for metastatic low-grade serous carcinoma.

W hen lymph nodes are involved in recurrent SBT, tumor 
may rarely be found in supradiaphragmatic (e.g., supraclavicu­
lar or cervical) locations and/or may have undergone progres­
sion to a more aggressive histologic pattern.30,56-59

Differential Diagnosis o f Serous Borderline Tumor
Features that help to distinguish SBT from focally proliferative 
serous cystadenoma, clear cell carcinoma with a prominent pap­
illary pattern, serous carcinoma, and retiform Sertoli-Leydig 
cell tumor are discussed in the sections on these other enti­
ties. Endocervical-like mucinous borderline tumor contains 
papillae that are predominantly lined by mucinous epithelial 
cells that are inconspicuous or absent in SBT, and borderline 
tumors of mixed cell type contain various admixtures of serous, 
mucinous, endometrioid, and/or squamous elements.

pattern, aggregates are formed by tumor cells with abundant 
eosinophilic cytoplasm that are found as closely packed single 
cells and as small cohesive units (Fig. 7.36). These eosinophilic 
cells resemble those seen in foci of microinvasion, from which 
they may be derived in some cases. When pure, this pattern 
may require immunohistochemistry to distinguish it from 
intranodal hyperplastic mesothelial cells; in this situation, cal­
retinin can be used as a marker for mesothelial cells and Ber- 
EP4 or PAX8 as a marker for SBT. The only pattern of lymph 
node involvement that may adversely impact prognosis (via 
increased likelihood of disease recurrence) is one in which the 
intranodal tumor forms a noncystic mass >1 mm without inter­
vening lymphoid tissue, often in association with a desmoplas­
tic stroma and a micropapillary architecture that results in a

FIG U R E 7.36. A ,B : Serous borderline tumor involving pelvic lymph 
node. This pattern features nested aggregates of tumor cells w ith  
eosinophilic cytoplasm.

Behavior and Prognosis o f  Serous Borderline Tumor
Patients with stage I SBTs with adequate follow-up have a 95% 
to 98% survival rate, with recurrences eventually developing in 
about 10% of these patients.30,60 Literature that reports 99% 
to 100% survival and much lower recurrence rates for stage I 
SBTs is largely based upon studies in which patients were fol­
lowed for too short a time interval.25 M any of the recurrences in 
stage I SBTs are low-grade serous carcinomas, which may occur 
many years and even decades after the initial diagnosis, and 
often ultimately result in the death of these patients.30,37,57,60 
Recurrences of SBTs as high-grade serous carcinoma also occur, 
but are rare.56,59 Because of the frequently long time interval 
between treatment for the primary tumor and the detection 
of recurrent disease, it is uncertain how many cases of newly 
detected serous carcinoma actually represent progression of an 
SBT, recurrence of an ovarian serous neoplasm that had occult 
foci of invasion, or development of an independent primary 
tumor from foci of endosalpingiosis.60

For stage II and stage III SBTs with noninvasive implants, 
recurrences and disease-related deaths also often occur well 
beyond 5 years after the initial diagnosis, resulting in deceptive 
5-year survival rates on the order of 95%.25,47 In one of the few 
studies that followed patients for an adequate period of time, 
almost half of such patients eventually recurred, with less than 
a quarter of these recurrences occurring in the first 5 years and 
about a third occurring 10 or more years after the resection 
of the primary tumor.61 In that study, 25% of patients with 
stage II to III SBTs eventually died of recurrent disease, which 
in most cases represented low-grade serous carcinoma (trans­
formed SBT vs. recurrence of undersampled serous carcinoma 
vs. second primary tumor).61

It is generally agreed that patients with stage I SBTs and 
SBTs with noninvasive implants should be treated surgically, 
followed for the long-term, and only treated with chemotherapy 
if their disease recurs as invasive carcinoma.26,31,36 In most stud­
ies, the presence of invasive implants of conventional type32,43 in 
SBTs is a significant adverse prognostic factor, with at least half
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of such patients dying of disease.30,31'43,47 It is these patients who 
may potentially benefit from adjuvant chemotherapy.

Low-Grade Serous Carcinoma1417203562_M
Low-grade serous carcinoma comprises only about 10% of 
ovarian serous carcinomas, and typically presents as a pelvic 
mass in women with an average age of 45 to 50 years. Most 
such tumors involve both ovaries, and the vast majority of 
patients have extraovarian disease at the time of presentation. 
There is strong evidence for a dualistic pathway of ovarian 
serous carcinogenesis, which supports a division of serous car­
cinomas into two rather than three grades. Briefly, low-grade 
serous carcinomas are thought to arise at a leisurely pace from 
SBTs (particularly the micropapillary variant), frequently har­
bor a mutation of the KRAS, BRAF, or ERBB2 genes, and 
only rarely have a p53 mutation. As discussed below, high- 
grade serous carcinomas are thought to arise via an indepen­
dent pathway and exhibit a different mutational pattern. The 
distinction of low-grade versus high-grade serous carcinoma is 
clinically relevant, since the disease course of high-stage, low- 
grade serous carcinoma is considerably more indolent than it is 
for high-grade serous carcinoma of similar stage.

Low-grade serous carcinoma has an average size of 8 cm 
and commonly has a grossly recognizable noninvasive papillary 
component. Histologically, these tumors often contain numerous 
psammoma bodies with an invasive component that is typically 
composed of epithelial nests and micropapillae that are haphaz­
ardly dispersed within the stroma and often surrounded by clear 
spaces (Figs. 7.37). A much less common pattern of stromal 
invasion is one that is dominated by inverted macropapillae sur­
rounded by cleft-like spaces.65 This pattern can mimic a serous 
adenofibroma and is illustrated in the section on microinvasive 
SBTs (see Fig. 7.24). An example of a low-grade serous carcinoma 
arising in association with the micropapillary variant of SBT is

FIG U RE 7.38. Low-grade serous carcinoma infiltrates the ovarian 
stroma at right, and is seen arising adjacent to the micropapillary vari­
ant of serous borderline tumor.

illustrated in Figure 7.38. It should be noted that the prominent 
nested and micropapillary architectural patterns that are typical 
of low-grade serous carcinoma can also be seen in the high-grade 
form,66 which is distinguished primarily by its nuclear features.

W ithin the context of low-grade serous carcinoma, the 
concept of what constitutes “low-grade” nuclear atypia does 
not correlate directly with nuclear grading of other carcinomas, 
such as those of breast origin. In the two-tier grading system of 
Malpica et a l.,17 low-grade serous carcinomas can have nuclei 
with up to moderate atypia and nucleoli can be conspicuous 
(Fig. 7.39), which are features that would not be allowed in 
breast carcinoma of low nuclear grade. In this system, the pres­
ence of only mild variation in nuclear size and shape and the

FIG URE 7.37. Serous carcinoma, low-grade. A: Nests and 
micropapillary groups of neoplastic epithelial cells that are often sur­
rounded by clear spaces infiltrate the ovarian stoma. B: The neoplastic 
cells have low-grade nuclear features and a low mitotic rate.

F IG UR E 7.39. Serous carcinoma, low-grade. In this example, hap­
hazardly oriented micropapillae are surrounded by clear spaces. 
Although many of the neoplastic cells have easily visible nucleoli, they 
are considered low grade because of their mild variation in size and 
shape, low mitotic rate, and uniform chromatin pattern.
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evenly distributed chromatin pattern are important determi­
nants of low-grade status.

In those cases in which it is difficult to determine whether 
the nuclei are low or high grade, the mitotic rate comes into 
play. Malpica et a l.17 have proposed that “tweener” serous car­
cinomas with <12 mitotic figures per 10 high power fields be 
designated as low grade, whereas another group’s experience 
has led them to propose a lower threshold of 5 mitotic figures 
per 10 high power fields.67

In addition to less impressive nuclear atypia and mitotic activ­
ity, the absence of tumor necrosis and an immunoprofile in which 
the Ki-67 proliferation index is low and reactivity for p53 and 
p l6  is not strong and diffuse can be used to support a diagnosis of 
low-grade over high-grade serous carcinoma.62 Another method 
of double-checking the low-grade versus high-grade status of a 
serous carcinoma is to grade it using the three-tiered Shimizu-Sil- 
verberg system, since virtually all cases of grade 1 tumors translate 
into low grade and the vast majority of grade 2 or 3 tumors can be 
considered high grade.17 Other tumors that can be confused with 
serous carcinomas of either grade are discussed in the section on 
the differential diagnosis of high-grade serous carcinoma.

Serous psammocarcinoma, which is a variant of low-grade 
serous carcinoma that occurs in the ovary and peritoneum, is 
discussed and illustrated in the section on peritoneal serous 
carcinoma in Chapter 8.

High-Grade Serous Carcinoma91462
High-grade serous carcinoma is the most common type of 
ovarian cancer, and represents about 90% of ovarian serous 
carcinomas. Its clinical presentation is similar to that of low- 
grade serous carcinoma, except that it tends to present in older 
women (mean age of 60 years). Unlike low-grade serous carci­
noma, high-grade serous carcinoma is an aggressive neoplasm 
that evolves rapidly and whose major developmental pathway 
is thought to involve a p53 mutation rather than a mutation in 
the KRAS, BRAF, or ERBB2 genes. The actual origin of many 
ovarian high-grade serous carcinomas is probably intraepithe- 
lial carcinoma of the distal fallopian tube, although de novo 
development via transformation of ovarian epithelial inclusion 
cysts (which may also ultimately be of tubal origin) is another 
possibility.11,13 The surface epithelial origin of these tumors 
that was favored for so many years is now considered unlikely.

Grossly, high-grade serous carcinomas average about 8 cm 
in diameter and are predominantly solid tumors with foci of 
hemorrhage and necrosis, which is an appearance that is indis­
tinguishable from many other types of poorly differentiated 
ovarian cancer (Fig. 7.40). Occasionally, the tumor may consist 
entirely or predominantly of a conglomeration of exophytic, 
tan to red, papillary excrescences or plaques on the surface of 
the ovary (Fig. 7.41). W hen ovarian involvement represents 
the bulk of a tumor with this appearance, the neoplasm is con­
ventionally classified as a serous surface carcinoma of ovarian 
origin, although with our current understanding it is likely that 
many such tumors actually originate within the fimbriae of the 
fallopian tube. Although uncommon, some high-grade serous 
carcinomas appear to develop from adenomatous, borderline,

FIG U RE 7.40. Serous carcinoma, high-grade. The sectioned surface 
demonstrates an admixture of solid tumor, geographic areas of necro­
sis, and cystic degeneration w ith  associated hemorrhage.

or low-grade malignant serous tumors.68 In such cases, careful 
gross examination and adequate sampling play an important 
role in making an accurate diagnosis, particularly at the time of 
an intraoperative consultation (Figs. 7.42 and 7.43).

Histologically, high-grade serous carcinoma usually exhib­
its at least focal areas of destructive stromal invasion and archi­
tecturally frequently consists of sheets of tumor cells with some 
differentiation into slit-like glandular spaces admixed with vari­
ably prominent papillae, solid nests, and tubules (Fig. 7.44). 
In this context, massive replacement of the ovarian stroma by 
a neoplastic epithelial proliferation of this type is considered 
sufficient evidence of stromal invasion. In the grading system

FIG U RE 7.41. Serous surface carcinoma, high-grade. Attached to 
the ovarian surface are polypoid aggregates composed of granular- 
appearing papillae. Although currently classified as ovarian carci­
noma, it is easy to see how such a tumor could have originated from  
the fimbriae of the fallopian tube. FT, fallopian tube; OV, ovary; UT, 
uterine corpus; CX, cervix.
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FIGURE 7.42. Serous carcinoma associated w ith serous adenofi­
broma. The nodule of carcinoma (CA) is soft and fleshy, w hereas the 
larger adenofibromatous nodule (AF) is firm and trabeculated. In an 
intraoperative setting, both areas should be sampled for frozen sec­
tion analysis.

of Malpica et al., it is the marked variation in nuclear size and 
shape, irregular chromatin distribution, and variable presence 
of macronucleoli that define the high-grade nuclei that char­
acterize high-grade serous carcinoma (Figs. 7.45 and 7.46). 
Mitotic activity is brisk, and atypical division figures are usu­
ally readily identified. Psammoma bodies, foci of tumor necro­
sis, and bizarre tumor giant cells are commonly present.

As indicated above, some serous carcinomas lack classic 
destructive stromal invasion, but can be confidently diagnosed 
as fully malignant by virtue of confluent carcinomatous ele­
ments. More difficult is the infrequent situation in which 
papillary serous tumors exhibit the combination of numer­
ous high-grade nuclei in conjunction with a lack of both

FIG URE 7.43. Serous carcinoma associated w ith serous adeno­
fibroma. This low-magnification v iew  of the tumor in the preceding 
figure shows the nodule of grade 3 serous carcinoma (left) adjacent to 
the serous adenofibroma (right).

FIG U R E 7.44. Serous carcinoma, high-grade. Although the solid 
growth pattern predominates in this image, papillae and slit-like 
spaces are also evident.

carcinomatous confluence and obvious stromal invasion (Fig. 
7.47). Such tumors w ill usually have abnormally cellular papil­
lae and should be sampled extensively in an attempt to find 
foci of destructive infiltration; even if  invasion is not identified, 
many experts diagnose such tumors as high-grade serous carci­
noma.23 Until outcome data on a large number of well-sampled 
tumors of this type becomes available, it is not clear whether 
this approach is correct or whether it may be more appropriate 
to label such tumors as SBTs with intraepithelial carcinoma. 
Based upon the assumption that an exophytic tumor with this 
feature is more likely to seed the peritoneal cavity than a simi­
lar tumor that is completely intracystic, my preference is to

FIG U RE 7.45. Serous carcinoma, high-grade. In this high-magnifi- 
cation view, the tumor cells exhibit significant nuclear pleomorphism  
and brisk mitotic activity w ith  atypical m itotic figures. Note the pres­
ence of slit-like spaces, which is characteristic of tumors w ith serous 
differentiation.
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FIG URE 7.46. Serous carcinoma, high-grade. This exam ple features  
tumor cells w ith  macronucleoli.

diagnose the former as high-grade serous carcinoma and the 
latter as an SBT with intraepithelial carcinoma.

Immunohistochemically, ovarian serous carcinoma of any 
grade typically demonstrates nuclear immunoreactivity for 
WT-1, and high-grade serous carcinoma generally exhibits sig­
nificantly higher levels of p53, p i 6, and MIB-1 immunoreac­
tivity than the low-grade variant.62,69

Differential Diagnosis
As discussed in the section on low-grade serous carcinoma, 
distinction of high-grade serous carcinoma from its low-grade 
counterpart is based primarily upon nuclear features and sec­
ondarily upon mitotic activity, with occasional assistance from 
immunohistochemistry.

FIG UR E 7.47. High-grade serous carcinoma w ithout identifiable 
stromal invasion (serous borderline tumor w ith  intraepithelial carci­
noma). A: The papillae are cellular, but stromal invasion is not identi­
fied. B: This high-magnification v iew  demonstrates the presence of 
numerous high-grade nuclei w ith  macronucleoli.

Other entities in the differential diagnosis include SBT, 
endometrioid carcinoma, clear cell carcinoma, malignant 
epithelioid mesothelioma, metastatic serous carcinoma of 
endometrial or peritoneal origin, and metastatic breast 
carcinoma.

• In contrast to serous carcinoma, SBT features less impressive 
nuclear atypia, an orderly architectural pattern, and a lack of 
stromal invasion (other than possible microinvasion). The 
issue of how to handle a serous tumor with borderline-like 
architecture and high-grade nuclear features is addressed in 
the above discussion.

• Endometrioid carcinoma may have a papillary architecture, 
but these structures are more villiform and less complex than 
the papillae of serous carcinoma, and are not typically associ­
ated with epithelial budding and tufting. The presence of 
patches of squamous differentiation, tubular rather than slit­
like glands, and associated endometriosis also favor endome­
trioid carcinoma, whereas the presence of psammoma bodies 
favors serous carcinoma. Immunoreactivity for WT-1 also 
supports serous over endometrioid differentiation.18

• Clear cell carcinoma with papillary architecture can resemble 
serous carcinoma, but the presence of an admixed tubulocys­
tic pattern, tumor cells with clear cytoplasm, hobnail cells, 
and papillae with hyalinized stromal cores facilitate recogni­
tion of the clear cell nature of the tumor. In addition, high- 
grade serous carcinoma also almost always exhibits a much 
higher mitotic rate than clear cell carcinoma.70 In difficult 
cases, immunohistochemical staining for WT-1, estrogen 
receptor (ER), and hepatocyte nuclear factor (H N F)-lß can 
be a useful diagnostic aid. Serous carcinomas are typically 
WT-1 positive, ER positive, and H N F-lß  negative, whereas 
clear cell carcinomas generally have the opposite immuno- 
phenotype.71

• The differential diagnosis of serous carcinoma versus 
malignant mesothelioma applies equally to ovarian and 
peritoneal-based tumors, and is discussed in the section on 
mesothelioma in Chapter 8.

• In the presence of a known endometrial serous carcinoma, 
an ovarian serous carcinoma is likely to be a metastasis when 
the endometrial tumor exhibits deep myometrial invasion 
and/or widespread angiolymphatic invasion, but in some 
cases the distinction between dual primary tumors versus a 
primary in one site and a metastasis in the other is noth­
ing more than an educated guess. The distinction between 
high-stage ovarian serous carcinoma and primary peritoneal 
serous carcinoma with ovarian involvement is discussed in 
Chapter 8.*

• In cases of metastatic breast carcinoma with serous-like 
features, the clinical history and a comparative slide review 
should facilitate the correct interpretation. This diagnosis

$The differential diagnosis of ovarian serous carcinoma with metastatic tubal 
serous carcinoma has been intentionally omitted, since it appears that many 
“ovarian” serous carcinomas actually originate in the fallopian tube.
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can be further substantiated by demonstrating lack of immu­
noreactivity for WT-1 and PAX8, which are markers that are 
typically expressed in ovarian serous carcinoma and absent 
in breast carcinoma.72,73 Although gross cystic disease fluid 
protein-15 and mammaglobin are fairly specific markers for 
carcinomas of breast origin and can be added to the immu­
nohistochemical panel, their suboptimal sensitivity limits 
their utility.72,74,75

Pattern o f  Spread and Prognosis
As is true for ovarian carcinoma in general, intraabdominal 
spread is typically manifested as nodules studding the peri­
toneal surface, replacement of portions of the omentum, and 
involvement of regional lymph nodes. When visceral organs 
are involved, it almost always represents growth of metastatic 
carcinoma that began on the serosal surface. That said, paren­
chymal metastases to the liver and spleen do occur on rare 
occasions (Fig. 7.48).76,77

The prognosis of patients with advanced stage high-grade 
serous carcinoma is poor.

Mucinous Tumors
Mucinous ovarian tumors form cysts, glands, or papillae whose 
epithelial lining contains a significant number of cells with 
abundant intracytoplasmic mucin exhibiting endocervical- 
like or gastrointestinal features.78 These tumors account for 
about 15% of all primary ovarian tumors.1,16 Using data from 
unselected series from the 1980s, about 75% are considered 
mucinous cystadenomas, 10% borderline tumors, and 15% 
carcinomas.1,16 However, current criteria would shift some 
borderline tumors into the benign category and some carcino­
mas into the borderline group, such that these percentages are 
probably on the order of 85%, 10% and 5%, respectively (see 
below). Tumors of gastrointestinal type far outnumber those 
resembling endocervical cells.

FIG UR E 7.48. High-grade serous carcinoma of ovarian origin w ith  
parenchymal metastasis to the spleen (sectioned surface).

Mucinous ovarian tumors have many controversial aspects, 
treacherous simulators, and interesting associations, which are 
outlined below and further discussed either in this section or 
later in this chapter:

• Criteria for mucinous carcinoma from the 1970s were too 
liberal and were even more liberally applied in practice, and 
have since been revised.

• M any of the older studies on borderline and malignant 
mucinous ovarian tumors inadvertently included tumors of 
extraovarian origin in their database, which falsely increased 
the rate of malignant behavior of mucinous borderline 
tumors of gastrointestinal type and some presumed stage I 
mucinous carcinomas.

• The determination of endocervical-like versus gastrointesti­
nal type is often not a straightforward exercise.

• Mucin granulomas and pseudomyxoma ovarii may be found 
within the stroma.

• The high frequency of gastrointestinal differentiation in 
ovarian mucinous tumors results in an immunophenotype 
that is distinct from that of other primary ovarian epithelial- 
stromal tumors.

• Mucinous ovarian tumors may be associated with mature 
cystic teratomas, as discussed later in this section, or with 
Brenner tumors (see section on mixed epithelial tumors).

• Functioning stromal steroid cells may be present in muci­
nous cystadenomas (see Fig. 7.305); this is a particularly 
common occurrence in those patients who are pregnant.79

• Mucinous cystadenomas are one of the more common 
tumor types to undergo torsion-related hemorrhage, as illus­
trated in Figure 6.63.

• Nodules within the walls of mucinous cystic neoplasms may 
represent a variety of benign or malignant processes, includ­
ing sarcoma-like reactive lesions, anaplastic carcinoma, and 
true sarcoma.

• Ovarian mucinous neoplasms of gastrointestinal type are 
known for their heterogeneity; some sections m ay show 
only mucinous cystadenoma, whereas nearby areas or 
other sections of the same tumor m ay show a spectrum 
of abnormalities up to and including invasive carcinoma 
(see Figure 7.83). This feature, coupled w ith the ability 
of the ovaries involved by metastatic mucinous tumors to 
simulate prim ary ovarian neoplasia, makes adequate sam­
pling especially important in this group of tumors and cre­
ates unique challenges in the setting o f an intraoperative 
consultation.

Revised Criteria for Benign, Borderline, 
and Malignant Categories
The genesis for criteria formulated in the 1970s to separate 
mucinous carcinomas from borderline tumors was the obser­
vation that some mucinous ovarian tumors have the ability to 
metastasize without exhibiting a destructive pattern of stromal 
invasion within the ovary. In order to better identify those 
tumors with a likelihood of malignant behavior, Hart and 
Norris80 developed a classification scheme in which mucinous
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tumors that exhibited either destructive stromal invasion, con­
fluent sheets of malignant-appearing glands with no interven­
ing stroma, o r  glands and cysts lined by cells with severe nuclear 
atypia5 and stratified to at least 4 cells in thickness qualified 
as mucinous carcinomas. It was not specified how widespread 
the stratification and nuclear atypia needed to be in order to 
qualify for the latter type of mucinous carcinoma. In addition, 
many pathologists ignored the requirement for severe nuclear 
atypia, which was underemphasized in the original report.80

The practice of diagnosing mucinous carcinoma solely on 
the basis of perceived excessive nuclear stratification is strongly 
discouraged; most such tumors are more appropriately diag­
nosed as borderline tumors or mucinous cystadenomas. 
Although the Hart and Norris method of categorizing muci­
nous ovarian tumors captured the few legitimate mucinous car­
cinomas with an expansile type of stromal invasion (see section 
on mucinous carcinoma), many of the carcinomas diagnosed 
solely on the basis of stratification and atypia have since been 
shown to have an excellent prognosis and are currently classi­
fied as mucinous borderline tumors with intraepithelial carci­
noma.81-85 A separate category of mucinous borderline tumors 
with microinvasion is also recognized and is associated with an 
equally excellent prognosis.81-85

Just as there has been justification for taking the lower end 
of mucinous carcinomas and placing them within specialized 
categories of borderline tumor, there are compelling reasons for 
reinterpreting the lower end of mucinous borderline tumors as 
mucinous cystadenomas. Virtually all of the malignant behavior 
that has been previously attributed to occasional cases of ovar­
ian mucinous borderline tumors of gastrointestinal type is due 
to one of four situations: (a) misdiagnosis of a secondary tumor 
derived from a ruptured appendiceal mucinous cystadenoma 
(major source), (b) misdiagnosis of a deceptively benign-appear­
ing metastatic tumor from an occult primary tumor originating 
in sites such as the pancreas, biliary tract, and endocervix (minor 
source), (c) an undersampled primary ovarian tumor with occult 
foci of invasion (minor source), and (d) misdiagnosis of an 
endocervical-like mucinous borderline tumor that subsequently 
recurs in an aggressive fashion (rare source).81,86

Thus, it appears that once the “contaminants” cited above 
have been culled from the group of mucinous borderline tumors 
of gastrointestinal type, we are left with a group of benign stage 
I tumors.81,82,87,88 This revelation has prompted some to relabel 
the entire group of mucinous borderline tumors as “atypical 
proliferative” tumors, which is intended to indicate that these 
are benign tumors with an uppity epithelial proliferation.81,85,89 
However, others prefer to retain the “borderline” terminology, 
since (a) these mucinous neoplasms are often notoriously het­
erogeneous, (b) even extensively sampled borderline tumors 
may contain occult foci of intraepithelial or invasive carcinoma 
or areas where the diagnosis of intraepithelial carcinoma is

'Cells w ith severe nuclear atypia have nuclei that are enlarged and rounded 
with prominent nucleoli and coarsely clumped chromatin, and are often 
found in association w ith atypical m itotic figures.

difficult and subjective, and (c) no evidenced-based, valid sam­
pling protocol exists that can exclude the presence of intraepi­
thelial or invasive carcinoma with 100% certainty.82,88,90

M y approach, which is modeled after that of Drs. Hen­
drickson and Kempson,91 expands the category of mucinous 
cystadenoma to include those stage I tumors with a degree of 
architectural complexity seen in the old-style borderline tumors 
as long as they have been well sampled, show maturation of 
the villous tips in at least 90% of villoglandular structures 
(see below), and show no more than mild to focally moderate 
nuclear atypia. Such tumors generally do not show impressive 
stratification, but stratification is not used as a criterion because 
it is subjective, plagued by issues related to tangential section­
ing, and has never been shown to be of prognostic significance 
in and of itself.81 I include a note in my report indicating that 
tumors of this type have been previously referred to as border­
line tumors or neoplasms of low malignant potential, but that 
anything other than a benign clinical course for a completely 
resected stage I tumor would be an extraordinary event worthy 
of a case report (after exclusion of the four more likely pos­
sibilities outlined above). In those stage I old-style borderline 
tumors that have been suboptimally sampled, lack tip matura­
tion in at least 10% of their epithelial area, or exhibit more 
than focal moderate nuclear atypia, I retain the “borderline” or 
“low malignant potential” terminology as a hedge against the 
possibility of something worse lurking within unsampled areas 
of the tumor.

Drs. Hendrickson and Kempson have championed the 
concept of “maturation of the tips” as an indication of the 
benign nature of an ovarian mucinous proliferation when pres­
ent throughout the tumor.91 This phenomenon, in which active 
crypts at the base of a villous epithelial proliferation merge 
with mature tips composed of mucin-rich, mitotically inac­
tive cells (Fig. 7.49), can be used as a criterion to distinguish

FIG U R E 7.49. M aturation of a villous tip in an ovarian mucinous 
cystadenoma. The villous structure coursing horizontally through the 
center of the image has an active base w ith some nuclear stratifica­
tion, hyperchromasia, and mitotic activity (at lower left), but demon­
strates maturation of its tip.
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a mucinous cystadenoma that has villoglandular complexity 
from a mucinous borderline tumor.91 Additional examples of 
architecturally complex mucinous neoplasms with tip matura­
tion are presented in the section on mucinous cystadenomas.

The Imprecision of Histologic Subtyping
Ovarian mucinous tumors have historically been categorized 
as exhibiting intestinal (more accurately gastrointestinal), 
endocervical, or mixed endocervical-intestinal differen­
tiation. However, the distinction between endocervical-like 
(miillerian) and gastrointestinal differentiation in ovarian 
mucinous neoplasms is more subjective and less obvious than 
many standard textbooks of gynecologic pathology would 
indicate. In routinely-stained sections, it is usually not pos­
sible to definitively determine whether a mucinous cystad­
enoma is lined by endocervical-like or gastric type superficial/ 
foveolar cells with pyloric differentiation. W hen such tumors 
are subjected to histochemical, immunologic, and ultrastruc- 
tural analysis, the vast majority are found to exhibit gastric 
differentiation.92'93

In the context of histologic subtyping of ovarian muci­
nous tumors, it is instructive to recall the normal histology of 
the stomach and small intestine. The superficial/foveolar muci­
nous cells that line the gastric mucosa are commonly distended 
with mucin and goblet-shaped, but these are not true goblet 
cells (Fig. 7.50).94 If one applies the same strict definition of

FIGURE 7.50. Gastrointestinal examples of "pseudogoblet" cells 
and true goblet cells. A: In this sample from the gastric pylorus, many 
of the superficial/foveolar lining cells are distended w ith  mucin and 
simulate goblet cells. Unlike true goblet cells, they have a light pink, 
homogeneous cytoplasmic blush, are often arranged in back-to-back 
fashion uninterrupted by columnar cells, and would stain w eakly or 
negatively w ith Alcian blue a t pH 2.5. B: In this sample from the duo­
denum, true goblet cells are present, which stand out as scattered 
barrel-shaped cells w ith  clear cytoplasm. The cytoplasm of these cells 
may be light blue and bubbly in preparations that utilize Gill's rather 
than Harris hematoxylin, and would stain stronqly w ith Alcian blue 
at pH 2.5.

F IG UR E 7.51. Ovarian mucinous cystadenoma. One can appreciate  
the difficulty in definitively classifying the type of epithelial d ifferen­
tiation based solely upon routine histology. Although foci such as this 
are often attributed to goblet cell intestinal differentiation, it is more 
likely that they represent mucinous epithelium  of gastric superficial/ 
foveolar type.

a goblet cell used when diagnosing Barrett’s esophagus or gas­
tric mucosa with intestinal metaplasia, then most examples 
of mucinous cystadenomas with “goblet cell differentiation” 
would be reclassified as mucinous cystadenomas with gastric 
differentiation containing pseudogoblet cells (Fig. 7.51). Ironi­
cally, those pathologists with a loose definition of goblet cells 
who interpret any goblet-shaped mucinous cell as evidence of 
intestinal differentiation would be correct in their classifica­
tion of nearly all mucinous cystadenomas as being of gastro­
intestinal type, but for the wrong reasons, whereas those who 
appropriately have more rigid goblet cell criteria are at risk for 
misclassifying many of these tumors as being of endocervical 
type.

In practice, subtyping of mucinous cystadenomas and 
mucinous carcinomas is not usually mentioned because it is 
only of academic interest and because it is usually not obvi­
ous in routinely-stained sections. However, nearly all such 
tumors would be found to exhibit some degree o f gastro­
intestinal differentiation if  thoroughly investigated. It is 
important to note that the gastrointestinal versus endocer­
vical-like distinction is relevant and more apparent in the 
subtyping of ovarian mucinous borderline tumors. Most 
of these borderline tumors are of gastrointestinal type and 
frequently contain true goblet cells (Fig. 7 .52), although a 
distinct m inority shows legitimate endocervical-like differ­
entiation (see below).

True mixed gastrointestinal and endocervical-like muci­
nous ovarian tumors are probably close to nonexistent, with 
the vast majority of such tumors actually being composed of 
an admixture of goblet-cell containing epithelium of intesti­
nal type and pseudoendocervical epithelium of gastric foveolar 
type.
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FIG UR E 7.52. Ovarian mucinous borderline tumor of gastrointesti­
nal type. The most obvious goblet cells are those scattered cells w ith  
barrel-shaped, clear cytoplasmic vacuoles in the bifid gland a t left. The 
numerous goblet-shaped cells w ith  light pink cytoplasm in the gland at 
right most likely represent distended mucinous cells of gastric super- 
fic ial/foveo lar type.

FIG U RE 7.54. Mucinous ovarian tumors w ith pseudomyxoma ovarii. 
A,B : In these tw o different examples, mucin dissects through the ovar­
ian stroma w ith nearby mucinous cysts. (A ) contains a fe w  strips and 
clusters of neoplastic epithelial cells floating w ithin the mucin, which 
may be due to either secondary involvement by a low-grade mucinous 
appendiceal neoplasm or pseudomyxomatous stromal microinvasion. 
(B ) is devoid of epithelial cells and represents an incidental finding.

Mucin Granulomas Versus Pseudomyxoma Ovarii
On occasion, d ilated mucinous glands w ith in  a mucinous 
ovarian tumor rupture and release mucin into the neighbor­
ing stroma. The term “mucin granuloma” is applied when 
a histiocytic reaction ensues that organizes the pools of 
m ucin into small, rounded, well-defined, m ucin-rich nod­
ules (Fig. 7 .53 ).95 M ucin granulomas are typ ically devoid of 
easily recognizable ep ithelial cells in routinely-stained sec­
tions; when tumor cells are present, they are usually scant 
and have a degenerative appearance.96,97 A lthough most 
m ucin granulomas represent incidental findings, those with

FIG U R E 7.53. Mucinous cystadenoma w ith  mucin granuloma 
related to nearby rupture of a mucinous gland w ith  escape of its con­
tents into the stroma.

epithelial cells that are found in association with mucinous 
borderline tumors are difficult to distinguish from foci of 
stromal m icroinvasion,96,97 and some investigators consider 
all such foci to represent m icroinvasion.83

In pseudomyxoma ovarii, large mucin pools with irregular 
margins and an absent to inconspicuous stromal response dissect 
through the ovarian stroma, sometimes with clusters of tumor 
cells within the mucin (Fig. 7.54).82,95 Pseudomyxoma ovarii is 
usually absent or only a focal finding in mucinous cystadenomas 
and mucinous borderline tumors, although it can be prominent 
in about 10% of the latter tumors.88,98 This phenomenon is more 
commonly encountered in mucinous tumors associated with 
mature cystic teratomas,99,100 and is a prominent finding in most 
secondary ovarian tumors that originate from a low-grade muci­
nous neoplasm (ruptured cystadenoma) of the appendix.95,98,101

In years past, there was concern about pseudomyxoma 
ovarii being an independent risk factor in primary mucinous 
tumors for extraovarian spread and the development of pseu­
domyxoma peritonei,91 such that prominent pseudomyxoma 
ovarii in what was otherwise a mucinous borderline tumor was 
sufficient for some to warrant an upgrade to mucinous car­
cinoma102 or if prominent within a mucinous cystadenoma, 
would lead to an upgrade to a borderline tumor. However, this 
concern was based upon data that was actually measuring the 
behavior of comingled appendiceal-derived tumors rather than 
true primary mucinous tumors with pseudomyxoma ovarii 
(see the section on low-grade appendiceal mucinous tumors 
near the end of this chapter). It now appears that the isolated 
finding of pseudomyxoma ovarii devoid of tumor cells in a 
properly diagnosed stage I mucinous cystadenoma or border­
line tumor is an incidental finding of no clinical significance.88 
However, those cases of pseudomyxoma ovarii in which tumor
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cells are identified within the pools of mucin are at high risk for 
either representing foci of pseudomyxomatous stromal micro­
invasion97 (if focal) or secondary tumors of appendiceal origin 
(if diffuse).

Immunohistochemistry 
of Mucinous Ovarian Tumors
Cytokeratin 7 (CK7) and cytokeratin 20 (CK20) immunos­
tains are widely used in the evaluation of the primary versus 
metastatic nature of ovarian involvement by tumors with 
mucinous or endometrioid histology. In this context, it is 
important to realize that primary mucinous ovarian tumors 
often do not express the standard CK7+/CK20- immunophe- 
notype that is seen in other types of primary ovarian epithelial- 
stromal tumors. Although consistently CK7+, these mucinous 
tumors also express CK20 to a variable degree (Figs. 7.55 and 
7 .56).103,104

CK 20 immunoreactivity, which in this setting implies 
gastrointestinal differentiation, preferentially localizes to the 
superficial aspects of gastrointestinal-type epithelium, and 
in tumors is often quite regionally distributed.105 Moreover, 
within a region of CK20 positivity, isolated and clustered 
intensely positive cells are often juxtaposed with negative cells 
in a mosaic pattern.105 These staining properties create oppor­
tunities for error when interpreting CK20 immunoreactivity, 
with a significant chance for a false negative result in small 
samples such as the tissue cores utilized in microarray studies. 
If sections of resected ovarian tumors are used, approximately 
85% of ovarian mucinous borderline tumors of gastrointestinal 
type and about 60% of primary ovarian mucinous carcinomas 
are CK7+/CK20+.104 Some mucinous cystadenomas are also 
CK7+/CK20+,105 although these tumors have not been exten­
sively studied.

In addition to the common coexpression of CK 7 and CK 
20 in primary ovarian mucinous tumors of gastrointestinal

FIG U R E 7.56. CK20 immunohistochemistry of ovarian mucinous bor­
derline tumor of gastrointestinal type. A: Note the regional differences 
in staining of the tw o different sections of tumor. Depending on the 
piece of tissue examined, CK20 im munoreactivity could be scored as 
diffusely positive (upper left) or focally positive (low er right), and it is 
possible that if tissue from the low er right sample had been core biop- 
sied for microarray analysis it would have been scored as negative. 
B: In this case, CK20 tends to stain the superficial, more architectur­
ally complex aspects of the epithelium. In most scoring systems, a 
staining pattern such as this would som ew hat confusingly be referred 
to as diffusely positive because more than half of the epithelial cells 
are immunoreactive.

type, anywhere from 40% to 100% of these tumors exhibit 
at least some immunoreactivity for CDX2, which is another 
marker of intestinal differentiation.106-108 In keeping with 
their m iillerian nature, endocervical-like mucinous borderline 
tumors are CK7+, CK 20-, CD X 2-, and frequently express 
estrogen and progesterone receptors, which contrasts with 
the CK7+, CK20+, CDX2±, ER-, and PR- immunopheno- 
type of most mucinous borderline tumors of gastrointestinal 
type.109

The CK7/CK20 immunophenotype of primary ovarian 
mucinous tumors that arise in association with mature cystic 
teratomas deserves specific attention, and is discussed in the 
separate section on these tumors.

Mucinous Cystadenoma
Mucinous cystadenomas typically present as a pelvic or abdom­
inal mass in an adult woman (mean age of 40—45 years). As 
discussed above, the vast majority of these tumors are of the 
gastrointestinal type by virtue of their extensive gastric pyloric- 
type differentiation. Mucinous cystadenomas, in either pure 
form or combined with mature cystic teratoma, have bragging 
rights when it comes to the ability to form tumors of massive 
size. Tumors in the neighborhood of 30 cm are not uncom­
mon, and one tumor measured an astonishing 1 m in diameter 
(see Fig. 7.67). The external surface of mucinous cystadenomas 
is smooth, with nodular bulges present in loculated tumors

CK20
A

FIG URE 7.55. A ,B : CK7 immunohistochemistry of ovarian mucinous 
borderline tumor of gastrointestinal type. In this typical example, 
nearly all of the tumor cells are intensely immunoreactive for CK7.

ak
us

he
r-li

b.r
u



CHAPTER 7 PATHOLOGY OF OVARIAN TUMORS 393

FIG URE 7.57. Mucinous cystadenoma. The smooth surface and 
externally visible locules are typical of these neoplasms, which are 
often quite large. The locule a t the bottom is ye llow  because it is filled 
w ith inspissated mucus.

(Fig. 7.57), and their cyst contents vary from mucin-tinged 
fluid to inspissated mucoid material. Less than five percent of 
these tumors are bilateral, and they may be either unilocular 
or multilocular (Fig. 7.58). In addition to representative sec­
tions of the cyst wall, solid and spongy areas should be searched 
for and sampled, since they may represent a conglomeration 
of cysts with inspissated mucus (Figs. 7.59 and 7.60), a fibro­
matous component, an admixed Brenner tumor or teratoma, 
a borderline or carcinomatous element, or a mural nodule of 
benign or malignant etiology.

Histologically, the classic mucinous cystadenoma 
is composed of glands and cysts that are lined by a single 
layer of columnar mucinous cells w ith bland, basally-ori- 
ented nuclei (Fig. 7 .61). As discussed in the section on the 
revised criteria for mucinous ovarian tumors, the presence

FIG U R E 7.59. Mucinous cystadenoma. A: A t first glance, this tumor 
has an ominous-appearing, predominantly solid cut surface that is 
worrisom e for mucinous carcinoma. B: Closer inspection reveals 
a honeycomb pattern of simple cysts, many of which are filled w ith  
inspissated mucus.

of papillary formations should not lead to an automatic 
diagnosis of a borderline tumor without an assessment of 
the degree of tip maturation and nuclear atypia (Fig. 7.62). 
As advocated by Drs. Hendrickson and Kempson, global 
or near-global maturation of the villous tips in association 
with m ild nuclear atypia is considered within the spectrum 
of mucinous cystadenomas, even if  it occurs w ithin an exten­
sive, architecturally complex proliferation (Figs. 7.63 and 
7 .64 ).91 W hen particularly florid or when containing very 
minor elements that would qualify for a borderline tumor, 
such tumors can be diagnosed as mucinous cystadenoma 
with epithelial hyperplasia or mucinous cystadenoma with 
focal atypia, respectively.

FIG U R E 7.58. M ucinous cystadenoma. The sectioned surface of this 
tumor exhibits m ultiple, variable-sized locules that contain mucinous 
material.

F IG U R E 7.60. A ,B : Mucinous cystadenoma. Histologic correlate of 
the tumor in the preceding figure. The mucin-filled cysts are lined by 
simple to undulating mucinous epithelium w ith mild nuclear atypia 
and virtually no stratification.
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FIG U RE 7.63. A ,B : Mucinous cystadenoma. Despite the apparent 
architectural complexity related to prominent papillary infolding, this 
tumor should be classified as a mucinous cystadenoma rather than 
a mucinous borderline tumor because of its mild nuclear atypia and 
global tip maturation.

FIG URE 7.61. Mucinous cystadenoma. Portions of tw o locules are 
lined by a single layer of bland mucinous columnar epithelial cells 
w ith basally-oriented nuclei and no architectural complexity. In some 
textbooks, an image similar to this one is the sole example provided 
for mucinous cystadenomas, which can give readers the mistaken 
impression that papillary/villoglandular growth is not allow ed in these 
neoplasms.

Mucinous Adenofibroma110
This is a rare benign tumor that is less common than adenofibro­
mas of serous and endometrioid types. Mucinous adenofibro­
mas typically present in an adult woman as a unilateral ovarian 
mass with an average diameter of 7 cm. They are predomi­
nantly solid tumors with scattered small cysts, and have a pale 
yellow to light tan sectioned surface that may appear mucoid 
(Fig. 7.65). Histologically, mucinous adenofibromas are com­
posed of widely-spaced glands that are lined by a single layer 
of tall columnar mucinous epithelial cells with basally-oriented

nuclei that are set within a fibromatous stroma (Fig. 7.66), 
which commonly contains calcified plaques. Tumors of this 
type whose glands are focally crowded and lined by m inimally 
stratified cells with mild to moderate nuclear atypia have been 
referred to as mucinous adenofibromas with epithelial atypia, 
but this represents an incidental microscopic finding.

Since mucinous adenocarcinoma metastatic to the ovary 
that originates from sites such as the uterine cervix, pancreas, 
and biliary tract can be extremely well differentiated and mimic

FIG U R E 7.62. A ,B : Mucinous cystadenoma w ith patches of bland 
micropapillary growth.

FIG U RE 7.64. Mucinous cystadenoma. This old-style borderline 
tumor has an arborizing villoglandular architectural pattern that exhib­
its the benign feature of maturation of the villous tips. M any of the 
glands a t the base of the proliferation are basophilic and contain scat­
tered normal mitotic figures, but these "active crypts" are associated 
w ith mature tips composed of mucin-rich, m itotically inactive cells 
(compare w ith Fig. 7.69).
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FIG URE 7.65. Mucinous cystadenofibroma. The sectioned surface 
is predominantly solid w ith  scattered cystic areas. The dom inant ade­
nofibromatous component a t le ft is pale yellow, glistening, mucoid, 
and punctuated w ith  m ultiple small cysts. (Courtesy of Dr. Enrique 
Higa.)

primary mucinous adenofibroma, the possibility of metastatic 
disease should be given serious consideration whenever one or 
more of the following are present: history of an extraovarian 
primary mucinous carcinoma, bilateral ovarian involvement, 
high-stage disease, an infiltrative glandular pattern with an 
associated host reaction, and angiolymphatic or perineural 
invasion.

Primary Mucinous Neoplasms Arising in Association 
with Mature Cystic Teratomas99100
About 5% of primary mucinous ovarian tumors are associated 
with a mature cystic teratoma. This finding, in conjunction 
with the common presence of cells with gastrointestinal-type

FIG UR E 7.67. Gargantuan mucinous cystadenoma associated w ith  
mature cystic teratom a. A: The multiloculated tumor measures approx­
im ately 1 m in diam eter and weighs 137.6 kg (303.2 lb). Its external 
surface is smooth, glistening, and gray, and the locule-related mounds 
resemble moguls on a ski slope. B: Histologically, these tumors consist 
of adjoining locules of benign teratomatous tissue (keratin-producing 
squamous epithelium at top) and mucinous cystadenoma (bottom), 
w ith the la tter generally predominating. (Gross photograph courtesy 
of Drs. M a tt van de Rijn and Julie Desch.)

differentiation in mucinous ovarian tumors, lends credence to the 
theory that some of these tumors may actually be monodermal 
teratomas that have overgrown their teratomatous elements rather 
than neoplasms derived from Walthard nests or the surface epi­
thelium. Teratoma-associated mucinous tumors occur in patients 
with a mean age of about 40 years, and run the full spectrum from 
mucinous cystadenoma to mucinous carcinoma. The teratoma­
tous elements are typically a minor component of the neoplasm. 
Almost all of these tumors are unilateral, although a contralateral 
mature cystic teratoma is present in about 10% of cases. Teratoma- 
associated mucinous tumors can be quite large; one of the largest 
ovarian tumors on record is a tumor of this type (Fig. 7.67).111

About half of teratoma-associated mucinous ovarian 
tumors show features of pseudomyxoma ovarii, and some are 
associated with pseudomyxoma peritonei as well (see Chap­
ter 8).** The ovarian tumors that are associated with pseudo­
myxoma peritonei have almost always ruptured and typically 
contain prominent areas of pseudomyxoma ovarii. The tumors 
that are associated with these pseudomyxomatous processes 
tend to express the lower intestinal CK7-/CK20+ immuno- 
phenotype, and also usually express other intestinal markers 
such as CDX2, M UC2, and villin. Although this lower intes­
tinal immunophenotype can create confusion with metastatic 
colorectal or appendiceal adenocarcinoma, the presence of at

**M any of the peritoneal mucinous deposits in reported examples of pseu­
domyxoma peritonei associated w ith these tumors do not contain neoplastic 
epithelial cells,82 100 112 and m ay represent examples o f organizing mucinous 
ascites as discussed in the section on the differential diagnosis of pseudo­
myxoma peritonei in Chapter 8.

FIG U R E 7 .66. A ,B : Mucinous adenofibroma. Abundant fibromatous 
stroma separates dilated glands lined by columnar mucinous epithelial 
cells w ith  bland nuclear features.
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FIG URE 7.68. Mucinous borderline tumor, gastrointestinal type. In 
this cross section of a tumor whose w all measures up to 2 cm in thick­
ness, multiple internal mucinous cysts are evident.

least focal teratomatous elements and clinicopathologic corre­
lation allow for proper recognition of these primary mucinous 
ovarian tumors, which presumably have arisen from gastroin­
testinal-type elements within the teratoma."

Mucinous Borderline Tumor, Gastrointestinal
Type81,82,86,87
These tumors, which represent about 85% of mucinous bor­
derline tumors, occur in patients with a mean age of 45 to 50 
years and have an average size of about 20 cm. Only about 5% 
are bilateral, and the presence of bilateral involvement should 
prompt serious consideration for a metastatic process. Their 
gross appearance overlaps with that of mucinous cystadeno­
mas, with diagnostic areas being located in solid or spongy

FIG U RE 7.70. Mucinous borderline tumor, gastrointestinal type. The 
diagnosis is justified by the presence of papillae that are lined by cells 
w ith  moderate nuclear atypia and some stratification that lack tip  m at­
uration (bottom locule). This image also highlights the heterogeneity 
that is often present in mucinous ovarian tumors, w ith  the top locule 
only showing features of a mucinous cystadenoma.

foci (Fig. 7.68). In contrast to the endocervical-like variant of 
mucinous borderline tumors, those of gastrointestinal type do 
not usually have grossly evident papillae and instead feature 
villoglandular structures of microscopic size emanating from 
cystically dilated glands. Architectural complexity and nuclear 
stratification up to 6 cells in thickness are commonplace, but 
it is the presence of moderate nuclear atypia and/or the incom­
plete maturation of the villous tips that are most helpful in 
establishing the diagnosis (Figs. 7.69 and 7.70). Cribriform 
growth confined to cystic spaces is an acceptable architectural 
pattern in these tumors as long as severe nuclear atypia is 
absent (Fig. 7.71).

FIG U RE 7.69. Mucinous borderline tumor, gastrointestinal type. 
Neoplastic cells w ith  moderate nuclear atypia line the entire length of 
the long, slender papillae. This failure to show maturation of the vil­
lous tips helps to distinguish this tumor from a mucinous cystadenoma 
w ith  architectural complexity (compare w ith Fig. 7.64).

F IG U R E 7.71. A ,B : Mucinous borderline tumor, gastrointestinal 
type. Cribriform growth confined to cystic spaces is a llow ed in these 
tumors. However, this finding should prompt extensive sampling to 
exclude marked nuclear atypia (intraepithelial carcinoma) and stromal 
invasion.
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FIG U RE 7.72. A ,B : Mucinous borderline tumor, gastrointestinal 
type. Degenerated neutrophils and histiocytes are suspended w ithin  
intraluminal inspissated mucus, as shown a t higher magnification in 
B. This finding should not be misconstrued as "dirty necrosis."

FIG U R E 7.74. Mucinous borderline tumor, gastrointestinal type, 
w ith  intraepithelial carcinoma. The glandular proliferation in the right 
side of the image exhibits moderate nuclear atypia and some degree 
of stratification. This lesion contained several atypical mitotic figures, 
one of which is shown (arrow), which w as the deciding factor in issu­
ing a diagnosis of intraepithelial carcinoma.

Cystic spaces within mucinous borderline tumors and pri­
mary ovarian mucinous tumors in general may contain mucus 
with an accumulation of degenerated neutrophils, histiocytes, 
and occasional sloughed tumor cells (Fig. 7 .72 ).113 This type of 
intraluminal material should be distinguished from the “dirty 
necrosis” that is illustrated and discussed in the section on met­
astatic intestinal adenocarcinoma.

The minimal amount of borderline features (however 
defined) that should be present in order to label a mucinous 
tumor on the lower end of the proliferative spectrum as bor­
derline is impossible to determine, given that mucinous cystad­
enomas and the lower end of mucinous borderline tumors are 
both entirely benign, but suggestions have ranged from 5% to 
10% of the epithelial area.84,85,114

Mucinous Borderline Tumor, Gastrointestinal Type, 
with Intraepithelial Carcinoma8183“85
In classic examples of these tumors, which would qualify as a 
form of mucinous carcinoma using the 1973 criteria of Hart 
and Norris,80 stratified epithelial cells with severe nuclear atypia 
line cysts and glands (Fig. 7.73). Finger-like micropapillary 
projections without stromal cores, cribriform glandular pro­
liferations, and brisk mitotic activity are often apparent. When 
several atypical mitotic figures are present, most pathologists 
lower the threshold for what constitutes severe nuclear atypia 
(Fig. 7.74) or keep sampling the tumor until more obvious

FIG U R E 7.73. Mucinous borderline tumor, gastrointestinal type, 
w ith  intraepithelia l carcinoma. In this straightforward exam ple involv­
ing the featured gland, some of the cells exhibit severe nuclear atypia 
and an atypical m itotic figure is present.

FIG U R E 7.75. A ,B : Mucinous borderline tumor, gastrointestinal 
type, w ith florid intraepithelial carcinoma. The extensive architec­
tural complexity is recognizably occurring along villous structures and 
w ithin the confines of dilated glands that are separated by appreciable 
amounts of intervening stroma, which distinguishes this entity from  
the expansile form of invasive mucinous carcinoma.
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atypia is encountered. Some examples are more florid than 
others (Fig. 7.75), and in some cases the distinction from the 
expansile form of invasive carcinoma may be difficult and sub­
jective. Only about 5% of patients with these tumors die of 
their disease, which in most cases is presumably related to the 
behavior of an undetected frankly invasive component in a 
large, heterogeneous tumor.

Mucinous Borderline Tumor, Gastrointestinal Type, 
with Microinvasion81-8496
Stromal microinvasion is identified in 5% to 10% of mucinous 
borderline tumors of gastrointestinal type, and is more likely 
to occur in cases with intraepithelial carcinoma. Microinva­
sion may take the form of (a) tumor cells disposed singly and 
in small clusters within the stroma, often surrounded by clear 
spaces (Fig. 7.76), (b) jagged glands associated with desmo- 
plastic or edematous stroma, (c) small foci of expansile inva­
sion as discussed in the section on mucinous carcinoma, or (d) 
tiny nests or strips of tumor cells associated with small pools 
of mucin (similar to that shown in Figs. 7.54 and 7.86) or a 
vaguely granulomatous reaction. As detailed in a recent study, 
the distinction between the latter type of microinvasion and 
mucocele-like stromal reactions or mucin granulomas can be 
problematic.97

The upper size lim it for microinvasion in ovarian bor­
derline tumors is arbitrary and has not been standardized; 
it varies from 3 to 5 mm in linear extent to an area of 10 
mm2. M ultiple separate foci of microinvasion are often pres­
ent, and their individual sizes are not added together when 
making a determination of whether the extent of infiltration 
qualifies as microinvasion. Some investigators recommend 
distinguishing microinvasive borderline tumors in which the 
invasive foci exhibit mild to moderate nuclear atypia from 
microinvasive carcinomas that are defined by the presence of

invasive foci with severe nuclear atypia.84 Since this distinc­
tion between microinvasive borderline tumor and microinva­
sive carcinoma serves as a source o f confusion and the limited 
data available in the literature suggests that the prognosis 
of microinvasion in mucinous borderline tumors is excel­
lent and indistinguishable from those with intraepithelial 
carcinoma regardless of nuclear grade, m y preference is to 
consider all such lesions mucinous borderline tumors with 
microinvasion.

Mucinous Borderline Tumor, 
Endocervical-Like115-117
These tumors, which are also referred to as miillerian mucinous 
borderline tumors and are considered by some to be within the 
spectrum of seromucinous borderline (atypical proliferative) 
tumors, represent about 15% of mucinous borderline tumors. 
They typically present in young women (mean age of 35 - 
40 years) with an ovarian mass (average size of 8 cm) that is 
bilateral in roughly 25% of patients. Concurrent endome­
triosis is present in about one-third of cases, and the tumor 
may arise within an endometriotic cyst. Although the exter­
nal aspect of most of these tumors is smooth, about 10% to 
15% have an exophytic component composed of grossly visible 
papillae projecting from the surface.115 Internally, these tumors 
are composed of one or more cysts filled with mucoid fluid, at 
least some of which contain pale yellow, papillary excrescences 
with a gelatinous sectioned surface (Fig. 7.77). At the time of 
presentation, the tumor has spread beyond the ovary in only 
about 10% of patients, and lim ited data suggests that this is 
more likely to occur in patients with an exophytic component.

Endocervical-like mucinous borderline tumors have many 
features in common with SBTs, such as their distinctive papil­
lary architecture (Fig. 7.78), tendency to spread as peritoneal 
implants or lymph node deposits, and excellent prognosis.

FIG URE 7.76. Mucinous borderline tumor, gastrointestinal type, 
w ith  microinvasion. A: In this low-magnification view, the focus of 
microinvasion is circled. B: As is typically the case, the microinvasive 
nests of carcinoma are surrounded by clear spaces.

FIG URE 7.77. Endocervical-like mucinous borderline tumor. 
A: Opening of this cystic tumor reveals mucoid cyst contents and a 
conglomerate of pale ye llow  papillary excrescences. B: The sectioned 
surface of the papillary region has a glistening, gelatinous appearance.
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FIG U R E 7.80. A ,B : Endocervical-like mucinous borderline tumor. 
So-called indifferent cells w ith abundant eosinophilic cytoplasm  
are often present, particularly at the tips of the papillae and in the 
detached epithelial tufts.

FIG URE 7.78. Endocervical-like mucinous borderline tumor. This 
low-magnification v iew  highlights the papillary architecture that is 
indistinguishable from that seen in serous borderline tumors.

Their papillae are lined by endocervical-like mucinous cells 
that do not form goblet cells or show other evidence of gas­
trointestinal differentiation, and detached epithelial tufts are 
a constant feature (Fig. 7.79). In addition to endocervical-like 
mucinous cells, most cases also contain so-called indifferent 
cells, which are nonciliated cells with abundant eosinophilic 
cytoplasm that are found preferentially at the tips of the papil­
lae and as epithelial tufts (Fig. 7.80). Nuclear stratification of 
these indifferent cells can be impressive (up to 20 cells in thick­
ness), but is of no significance. Nuclear atypia is generally mild 
to moderate, and the mitotic rate is low. Other characteristic 
features of these tumors are the presence of edematous papil­
lae and the identification of acute inflammatory cells within 
both the stromal cores and the intracystic mucin (Fig. 7.81). As

previously discussed in the section on the immunohistochem­
istry of mucinous ovarian tumors, endocervical-like mucinous 
borderline tumors have a miillerian rather than gastrointestinal 
immunophenotype.

Intraepithelial, microinvasive, and invasive carcinomas 
have been reported in a small proportion of cases of endocer­
vical-like mucinous borderline tumors.116' 119 The presence of 
intraepithelial or microinvasive carcinoma in these endocervical- 
like tumors does not appear to adversely impact the prognosis, 
but some patients with associated invasive mucinous carcino­
mas have died of tumor-related disease. Analogous to the situ­
ation illustrated in Fig. 7.12 for SBTs, the gland-like structures 
that are commonly present within the stroma of endocervical- 
like mucinous borderline tumors that are related to randomly

FIG U R E 7.79. A ,B : Endocervical-like mucinous borderline tumor. 
The arborizing papillae are lined by mucinous cells th at resemble 
those found in the endocervix. Note the presence of detached tufts of 
mucinous cells in the background.

F IG U RE 7.81. A ,B : Endocervical-like mucinous borderline tumor. 
Some of the papillae are typically edematous, and acute inflammatory 
cells are often present w ithin the stromal cores and intracystic mucin.
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j Comparison of Ovarian Mucinous Borderline Tumors of Endocervical-Like vs. 
Gastrointestinal Types

E n d o c e rv ic a l- lik e  (15 %  of c a s e s ) G a s tro in te s tin a l (85%  of c a s e s )

No goblet cells or other evidence of Gl diff Goblet cells or other evidence of Gl diff
M ean age: 3 5 -4 0  y M ean age: 4 5 -5 0  y
M ean size: 8 cm M ean size: 20 cm
Unilocular or paucilocular M ultilocular
25%  bilateral 5%  bilateral
Grossly visible papillae (SBT-like) Microscopic villoglandular structures
Stromal acute inflammation prominent Stromal acute inflammation inconspicuous
Usually ER+ and PR+; C K 20- (miillerian) ER- and PR-; usually CK20+ (Gl diff)
One-third associated w ith endometriosis No special association w ith endometriosis
Incidence of pseudomyxoma peritonei: 0 Incidence of pseudomyxoma peritonei: 0 a

“The previously reported rate of 17% was based upon the experience of three patients who in retrospect almost assuredly had misclassified ovarian tumors that were  
actually secondary to low-grade mucinous appendiceal tumors."5 The current thinking is that the only primary ovarian mucinous tumors th at are capable of producing 
pseudomyxoma peritonei are a subset of intestinal-type mucinous tumors that arise in association w ith  mature cystic teratomas.91120

TABLE 7.1

oriented sections through branched epithelial invaginations 
should not be mistaken for actual stromal invasion.

A summary of the differences between endocervical- 
like and gastrointestinal type mucinous borderline tumors 
is presented in Table 7.1. Note that in comparison with gas­
trointestinal type mucinous borderline tumors, those of 
endocervical-like type are more likely to (a) occur in younger 
patients, (b) be of smaller size, (c) be bilateral, (d) have grossly 
recognizable papillae, and (e) be associated with endometriosis.

Mucinous Carcinoma81̂8487
Similar to the situation with mucinous cystadenomas and muci­
nous borderline tumors being “contaminated” by treacherous 
low-grade mucinous neoplasms of appendiceal origin, the older 
literature no doubt includes cases of ovarian involvement by met­
astatic mucinous carcinomas that have been misinterpreted as 
primary mucinous carcinomas. When these extraovarian sources 
are rigorously excluded, frankly invasive primary ovarian muci­
nous carcinomas are outnumbered by metastatic ones, and prob­
ably account for only about 3% of primary ovarian carcinomas.121

Primary ovarian mucinous carcinomas have similar 
clinical and gross pathologic features to that described for 
gastrointestinal-type mucinous borderline tumors, although 
solid tissue is generally more prominent in the carcinomas 
(Fig. 7.82). Only about 20% of patients have extraovarian 
spread at the time of presentation.

There are two types of stromal invasion that are frequently 
admixed with one another that, when present in greater 
than microinvasive amounts, qualify a mucinous neoplasm 
as frankly invasive. In the expansile (or confluent) pattern of 
invasion, an architecturally complex conglomeration of glands 
and/or papillae with significant nuclear atypia and minimal to 
no intervening stroma occupies a region that is incompatible 
with mere involvement of glands and papillae by intraepithe- 
lial carcinoma (Figs. 7 .83-7 .85). Cribriform, labyrinthine, and

serpiginous patterns may be encountered. The infiltrative pat­
tern is easier to recognize and features haphazard invasion of 
stroma by neoplastic glands, solid epithelial nests, and cords of 
cells in association with a reactive stroma (Fig. 7.86).

The cytoplasm of the neoplastic epithelial cells in muci­
nous carcinomas becomes increasingly mucin-depleted as they 
become more poorly differentiated, and their mucinous nature 
may have to be inferred from their association with recogniz­
able mucinous differentiation elsewhere in the tumor. Nearly 
all ovarian mucinous carcinomas are considered to be of gas­
trointestinal type, although this is generally not specified in the 
pathology report and sometimes this determination is more of 
an act of faith than a histologic assessment.

Differential Diagnosis
The most important differential diagnostic considerations of 
intestinal-type mucinous tumors that may simulate the full

FIG UR E 7.82. Mucinous carcinoma. The sectioned surface is solid, 
glistening, and gelatinous w ith  focal hemorrhagic areas.
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FIG URE 7.83. Mucinous car­
cinoma. This low-magnification  
view  demonstrates the striking 
heterogeneity that is often pres­
ent in mucinous ovarian tumors. 
In addition to benign and border­
line areas, there is a focus of bor­
derline tumor w ith intraepithelial 
carcinoma (asterisk) and an area 
that represents mucinous carci­
noma on the basis of expansile 
invasion (double asterisks).

spectrum of mucinous tumors from cystadenoma to carcinoma 
are (a) metastatic adenocarcinomas from such sites as the colon, 
appendix, pancreas, biliary tract, stomach, small bowel, and 
endocervix, and (b) ovarian involvement by a low-grade muci­
nous adenomatous neoplasm of appendiceal origin. Bilateral 
mucinous tumors, those associated with high-stage disease, and 
those with an infiltrative pattern of stromal invasion should 
be considered metastases until proven otherwise. The strate­
gies that are employed to distinguish primary from secondary 
mucinous ovarian tumors are presented in the section on the 
ovary as site of metastatic tumor near the end of this chapter. 
Although the presence of mucin-containing signet-ring cells in

an ovarian tumor is highly suggestive of a metastatic signet- 
ring carcinoma, such cells may rarely be present in primary 
ovarian neoplasms.122-124

Prognosis
Carcinomas with an infiltrative pattern of stromal invasion 
behave more aggressively than those with expansile invasion in 
most studies, but stage is the most important prognostic factor. 
Only about 15% of stage I mucinous carcinomas recur, and 
most of these are tumors with an infiltrative pattern of inva­
sion. In most studies, the histologic grade of the mucinous car­
cinoma has not been shown to be of prognostic significance in

FIG U R E 7.84. Mucinous carcinoma w ith  expansile pattern of stro­
mal invasion. M arked glandular complexity is present w ithout an 
apparent preexisting architectural fram ework.

F IG U R E 7.85. Mucinous carcinoma w ith expansile pattern of stro­
mal invasion. The extent and complexity of this papillary proliferation, 
in conjunction w ith significant nuclear atypia that is not apparent at 
this magnification, w arrant a diagnosis of mucinous carcinoma.
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stage I tumors. The 20% of patients with mucinous carcinoma 
who present with high-stage disease have a dismal prognosis.

Mucinous Tumors with Mural Nodules
Mural nodules of several different types may rarely be encoun­
tered in cystic mucinous neoplasms. A presumably reactive 
lesion referred to as a sarcoma-like mural nodule (SLMN) is 
the most common variant.125,126 SLMNs are small, well-cir­
cumscribed, often multiple, and usually have a reddish-brown 
sectioned surface. Histologically, they are typically composed 
of a heterogeneous admixture of osteoclast-like giant cells and 
mitotically active spindle cells with varying degrees of nuclear 
atypia (Fig. 7.87). Extravasated erythrocytes and scattered

FIG U RE 7.87. A ,B : Sarcoma-like mural nodule. The nodule is com­
posed of a m itotically active population of atypical spindle cells and 
osteoclast-like giant cells. Scattered extravasated red blood cells are 
also present.

inflammatory cells are present in the background, and the 
invariable association with the former suggests that an unusual 
reaction to mural hemorrhage may play a role in the forma­
tion of SLMNs. The spindle cells are strongly immunoreactive 
for vimentin, and cytokeratin staining varies from negative to 
focally and weakly positive.126 The presence of SLMNs does 
not impact the prognosis of the tumor, which is dependent 
upon the benign, borderline, or malignant nature of the muci­
nous epithelial component and the tumor stage. Since the term 
“sarcoma-like” may arouse concern on the part of the clini­
cian or patient, the pathology report should emphasize that 
the SLMN component of the tumor should be regarded as a 
benign, incidental finding.

In addition to SLMNs, nodules of anaplastic carcinoma 
may also be encountered within the wall of mucinous ovar­
ian tumors.127-129 Rhabdoid, spindled (sarcomatoid), and pleo­
morphic patterns have been described.128 Although the mere 
presence of these carcinomatous nodules was in itially thought 
to be associated with a poor outcome,127 more recent data has 
demonstrated that unruptured stage I tumors with this find­
ing still have an excellent prognosis.128 In contrast to SLMNs, 
nodules of anaplastic carcinoma are poorly circumscribed at 
the level of their histologic interface with stroma, are more 
commonly necrotic, may be seen invading angiolymphatic 
spaces, generally lack osteoclast-like giant cells and extravasated 
erythrocytes, often exhibit at least focal frankly carcinomatous 
differentiation, and typically exhibit strong cytokeratin immu­
noreactivity.128

Rounding out the field of mural nodules within mucinous 
ovarian tumors are very rare examples of legitimate sarcoma, 
anaplastic carcinoma combined with reactive elements similar 
to those seen in SLMN, and leiomyoma.128-130

Guidelines for Histologic Sampling and 
Intraoperative Consultations91
As emphasized earlier in this section, mucinous ovarian tumors 
are notoriously heterogeneous, and must be well sampled. As 
in other areas of pathology, 1 section per cm of tumor is the 
usual guideline,80 but this should be adjusted using common 
sense. It is of no value to submit 30 sections of a 30 cm uni­
locular, thin-walled mucinous cystadenoma; a few blocks that 
each contain 2 to 3 sections through the wall w ill suffice. On 
the other end of the spectrum, when presented with a 20 cm 
mucinous ovarian tumor that is largely solid, it is most cost 
effective to submit about 5 pilot sections to get an idea of the 
process, and then resort to submitting up to one section per 
cm of solid/spongy tumor in those cases where the additional 
sampling is likely to impact the diagnosis. Cases with intraepi­
thelial carcinoma, microinvasion, and expansile invasion are at 
particularly high risk for harboring foci of frank stromal inva­
sion, and should be extensively sampled in excess of the 1 sec­
tion per cm guideline.86,131

The heterogeneity of mucinous neoplasms increases the possi­
bility of sampling error at the time of an intraoperative consultation, 
since only a small portion of the tumor can be examined by frozen 
section. If the tumor has a significant solid or spongy component

FIG U RE 7.86. Mucinous carcinoma w ith infiltrative pattern of stro­
mal invasion. The tw o adjacent clusters of infiltrating tumor beneath 
the borderline focus are associated w ith a stromal reaction that varies 
from small pools of mucin (left) to chronically inflamed granulation tis­
sue (right).
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and the frozen section from the most solid area looks benign or bor­
derline, it is prudent to report only the presence of a mucinous neo­
plasm and defer the final diagnosis to permanent sections. Whether 
the tumor has a benign, borderline, or malignant appearance on 
frozen section, the surgeon should be told of the possibility of a 
metastatic lesion mimicking a primary ovarian tumor, especially if 
the tumor is bilateral and/or pseudomyxoma peritonei is present. If 
present, the appendix should be removed, and the stomach, bowel, 
and pancreas should be inspected. The surgeon should be warned 
of the possibility of finding mucinous carcinoma on the perma­
nent sections, so that any staging procedure can be tailored to the 
patients age and fertility status. Of course, all of these caveats are 
not necessary when confronted with a unilateral ordinary mucinous 
cystadenoma without solid or spongy components.

Endometrioid Adenofibromatous Neoplasm s and 
Endometrioid Carcinom a9
This group of tumors is recognized by the presence of an epi­
thelial component that resembles that found in proliferative, 
hyperplastic, or carcinomatous endometrium, and accounts for 
about 3% of all ovarian tumors.1,16 Benign and borderline endo­
metrioid tumors are rare, whereas endometrioid carcinoma is 
the second most common type of ovarian carcinoma, represent­
ing about 15% of the tumors in this group.1,16 As is also the case 
for clear cell tumors, endometrioid tumors are frequently associ­
ated with endometriosis, and in some cases a transition between 
endometriotic and neoplastic epithelium can be demonstrated.

For practical purposes, endometrioid cystadenomas do not 
exist, since nearly all cystic lesions lined by benign endometrioid 
epithelium are at least focally associated with endometrial-type 
stroma, in which case a diagnosis of endometriotic cyst is more 
appropriate. Adenofibromatous endometrioid tumors tend to be 
quite heterogeneous from one area to another, which necessitates 
careful gross examination and extensive sampling of putative benign 
and borderline tumors to exclude foci of carcinoma (Fig. 7.88).

FIG U R E 7.89. Endometrioid cystadenofibroma arising in association 
w ith an endometriotic cyst. The sectioned surface of this tumor has a 
honeycombed appearance due to the presence of innumerable cysts. 
The large cyst filled w ith dark "motor oil" fluid is an endometriotic cyst.

Endometrioid Adenofibroma132-135
Almost all of the rare endometrioid tumors that are classified 
as benign are adenofibromatous or cystadenofibromatous, and 
usually present in adult women as an incidental finding or a 
pelvic mass. These tumors are typically unilateral, range from
1 to 20 cm in diameter, and have a smooth external capsule. 
The sectioned surface is solid or spongy and pale yellow to off- 
white (Fig. 7.89). Endometrioid adenofibromas are composed 
of widely-spaced endometrioid glands with open lumens and 
varying degrees of cystic dilatation that are set within a promi­
nent fibromatous stroma (Fig. 7.90). The glands are lined by 
columnar, nonciliated cells that resemble those seen in disor­
dered proliferative endometria or within endometrial polyps,

FIG U R E 7 .88. Endometrioid tumor w ith  neighboring foci of benign 
(far right), borderline (mid upper right), and grade I carcinomatous (left) 
elements.

FIG U RE 7.90. A ,B : Endometrioid cystadenofibroma. The cystically 
dilated glands, some of which contain hemorrhagic m aterial, are lined 
by endometrioid-type epithelium and embedded w ithin a fibromatous 
stroma. Note: This is the histologic correlate of the tumor in the pre­
ceding figure.
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except that mitotic figures are typically absent within the lining 
cells. Squamous differentiation, often in the form of morules, 
is commonly present.

To accommodate those tumors with a degree of epithelial 
proliferation and/or nuclear atypia that falls between that pres­
ent in the usual adenofibroma and the borderline tumor, some 
pathologists use an additional category that has been variously 
termed “proliferative endometrioid tumor”134 or “atypical 
endometrioid adenofibroma.”133 However, the terms “atypical 
proliferative endometrioid tumor” and “proliferating endome­
trioid tumor” have also been used as synonyms for borderline 
endometrioid tumors, rendering use of the terms “atypical” and 
“proliferative” hopelessly confusing in this context. Since both 
benign and borderline endometrioid tumors pursue a benign 
clinical course, one approach is to “fuhgeddaboudit” and lump 
such tumors into either the adenofibroma or borderline tumor 
category depending on whatever ill-defined criteria one chooses 
to use. For those pathologists who would like to convey the 
presence of a somewhat uppity, but clinically inconsequential, 
epithelial proliferation, I suggest using the term “endometrioid 
adenofibroma with epithelial hyperplasia.” Such tumors fea­
ture glands that are more closely packed and irregularly shaped 
than those found in the usual type of endometrioid adeno­
fibroma (Fig. 7.91). Cribriform and villoglandular prolifera­
tions, if  present, are focal. The lining epithelium exhibits mild 
to moderate nuclear atypia with occasional mitotic figures. As 
rough guidelines, the upper range of architectural complexity 
and nuclear atypia exhibited in endometrioid adenofibromas 
with epithelial hyperplasia corresponds to that seen in mid­
level complex atypical hyperplasia of the endometrium, and 
any single focus with such features should not exceed 5 mm.

Borderline Endometrioid Tumors13W37
Borderline endometrioid tumors occur in adult women (mean 
age of about 50 years) who may be asymptomatic or present 
with symptoms related to a pelvic mass or abnormal vaginal

FIG URE 7.91. Endometrioid adenofibroma w ith epithelial hyperpla­
sia. The elongated and irregularly branched glands are closely spaced 
and of endometrioid type.

F IG UR E 7.92. Borderline endometrioid adenofibroma. M u ltip le  pol­
ypoid nodules w ith  a spongy sectioned surface protrude into a cystic 
cavity.

bleeding from concurrent endometrial hyperplasia or carci­
noma. These ovarian tumors are solid, spongy, and/or cystic, 
typically unilateral, usually adenofibromatous, and have an 
average diameter of roughly 10 cm (Fig. 7.92). By definition, 
these tumors lack frank stromal invasion, although microinva­
sive foci analogous to those discussed in the sections on serous 
and mucinous borderline tumors may be found. Diagnostic 
criteria vary for this entity. Although endometrioid borderline 
tumors have a name that implies low malignant potential, the 
limited number of cases reported thus far (including those with 
microinvasion) have been clinically benign. In fact, the 5-year 
survival rate for grade 1, stage I endometrioid carcinoma is 
>95%.136 Thus, there are virtually no outcome data to test the 
validity of the different criteria used to distinguish benign, bor­
derline, and localized grade 1 malignant endometrioid tumors 
from one another.

One pattern of borderline endometrioid tumor is char­
acterized by an intracystic epithelial proliferation with a rela­
tively simple villoglandular architecture that exceeds 5 mm in 
at least one focus.134,137 More commonly, borderline endome­
trioid tumors are partially or entirely adenofibromatous. Before 
rendering a diagnosis of a borderline tumor when evaluating 
a noninvasive adenofibromatous endometrioid neoplasm, my 
approach is to require either (a) a significant (>5 mm in at 
least one focus) complex epithelial proliferation with closely 
approximated glands corresponding to endometrial lesions 
within the spectrum of mid-range complex atypical hyper­
plasia to those in which well-differentiated carcinoma can­
not be excluded, or (b) at least somewhat crowded glands 
with low-grade malignant nuclear features in the range of 
that seen in well-differentiated endometrial adenocarcinoma 
(Fig. 7.93). Severe nuclear atypia analogous to the grade 3 
nuclei of endometrial carcinoma of the uterine corpus may 
be seen, which warrants a diagnosis of borderline endometri­
oid tumor with intraepithelial carcinoma if  it is more than a 
focal finding. As is the case for all endometrioid tumors, squa­
mous differentiation, morular or otherwise, is often present,
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FIGURE 7.93. Borderline endometrioid adenofibroma. A: In this 
histologic correlate of the tumor in the preceding figure, cystically 
dilated glands are seen to account for the spongy gross appearance. 
B: Clusters of glands w ith low-grade malignant nuclear features  
(nuclear rounding, chromatin clearing, and distinct nucleoli) are present.

FIG U RE 7.95. Endometrioid carcinoma. The sectioned surface of 
this formalin-fixed ovarian tumor is solid and lobulated and has cen­
tral areas of necrosis. Hemorrhagic adhesions w ith some incorporated 
adipose tissue are present along the left surface of the tumor, which 
should be sampled to determ ine if they are related to endometriosis.

and some of the morules are likely to contain central plugs of 
necrotic debris (Fig. 7.94).136

Differential Diagnosis
In contrast to endometrioid adenofibromas with epithelial 
hyperplasia and borderline endometrioid tumors, endometrio­
sis with superimposed epithelial hyperplasia usually occurs as 
a localized microscopic finding within an endometriotic cyst 
and features endometrial-type stroma that is closely associated 
with the crowded glands. The distinction of borderline endo­
metrioid tumor from endometrial carcinoma is discussed in 
the following section.

Endometrioid Carcinoma— Typical Pathologic 
Features9136-139
Endometrioid carcinoma typically presents in an adult woman 
(mean age of 50-55 years) with symptoms related to a pelvic mass. 
About 45% of ovarian endometrioid carcinomas are confined to 
the ovary at presentation (stage I), as compared to the approxi­
mately 15% incidence of stage I serous carcinoma.136,140 Of the 
endometrioid carcinomas that are stage I, about 15% are bilateral.

Grossly, endometrioid carcinoma has a rounded external 
surface and an average diameter of about 12 cm. The sectioned 
surface has a solid or mixed solid and cystic appearance that is 
not distinctive (Fig. 7.95). Some tumors may form a mass that 
thickens the wall and/or protrudes into the cavity of an endo­
metriotic cyst (Figs. 7.96 and 7.97).

FIG U R E 7 .94. Borderline endometrioid adenofibroma. The solid 
areas of this crowded glandular proliferation represent squamous 
morules. Two of the morules have central necrosis (asterisks), which  
is a common incidental finding in these tumors. Stromal invasion is 
absent.

FIG U R E 7.96. Endometrioid carcinoma arising w ithin an endometri­
otic cyst. In this cross section through the w all of the cyst, the intralu­
minal polypoid projections and solid, off-w hite, thickened area in the 
w all (arrow) represent foci of carcinoma.
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FIG URE 7.97. Endometrioid carcinoma arising w ithin an endometri- F IG U R E 7.99. Endometrioid carcinoma, grade 1. This confluent glan-
otic cyst. The intraluminal polypoid projections depicted in the preced- dular proliferation has a villoglandular architecture.
ing figure represent grade I endometrioid carcinoma. Residual endo- -----------------------------------------------------------------------------------------------------------------------
metriotic cyst is present at lower right.

Histologically, recognizably adenocarcinomatous areas of 
endometrioid carcinoma typically consist of masses of closely 
packed glands that are round, oval, tubular, and branched, 
which are often admixed with more complex villoglandular 
and cribriform patterns (Figs. 7 .98-7.101). This appearance 
is referred to as a confluent or expansile pattern of stromal 
invasion. In this pattern, invasion is inferred by the extent 
and complexity of the epithelial proliferation rather than by 
directly visualizing carcinoma destructively and raggedly infil­
trating connective tissue, which is seen in only a small propor­
tion of these tumors. Squamous differentiation is often present 
(Fig. 7.102), and there m aybe associated endometriosis. M uci­
nous material within gland lumens is common, but intracyto­
plasmic mucin is definitionally absent or present in <10% of 
the tumor cells.

FIG URE 7.98. Endometrioid carcinoma, grade 1. Extensive conflu­
ent glandular proliferations such as this are diagnostic of carcinoma. 
The interspersed solid and more eosinophilic areas represent foci of 
squamous differentiation.

FIG U R E 7.100. Endometrioid carcinoma, grade 1. This neoplasm 
exhibits an admixture of cribriform and villoglandular patterns.

A spectrum of nuclear atypia may be seen in endome­
trioid carcinoma. Low-grade nuclei are oval to elongate with 
inconspicuous nucleoli and tend to be oriented perpendicular 
to the basement membrane of the glands and papillae that they 
line, whereas higher grade nuclei are rounded with prominent 
nucleoli and cleared or clumped chromatin. Similar to what 
can be seen in the endometrium, some well-differentiated 
endometrioid carcinomas feature marked architectural com­
plexity with virtually non-existent nuclear atypia (Fig. 7.103). 
Most pathologists grade endometrioid carcinoma using the 
same FIGO criteria that are utilized when grading endome­
trial endometrioid carcinoma, as detailed in Chapter 4. Several 
examples of grade 1 endometrioid carcinoma have already been 
presented; an example of a grade 2 endometrioid carcinoma is 
depicted in Figure 7.104.

Endometrioid carcinomas are commonly associated 
with an adenofibromatous component, which can help to 
document the primary rather than metastatic nature of the
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FIG UR E 7.101. A ,B : Endometrioid carcinoma w ith  a papillary 
architecture.

neoplasm.132,133 In most such cases, the carcinoma is adjacent to 
a benign or borderline adenofibromatous tumor (Fig. 7.105), 
whereas rarely the adenofibromatous component itself has a 
malignant appearance (Figs. 7.106 and 7.107).133

Differential Diagnosis
Since most endometrioid carcinomas exhibit the less obvi­
ous expansile/confluent rather than infiltrative pattern of stro­
mal invasion,136 the lack of destructive infiltrative growth 
cannot be used to distinguish endometrioid borderline tumor 
from endometrioid carcinoma. To avoid undercalling endo­
metrioid carcinoma as a borderline tumor, tumors with sizable 
(>5 mm) confluent epithelial proliferations analogous to that seen 
in endometrial adenocarcinoma are best interpreted as frankly 
invasive carcinomas. The pathologist also needs to be aware of 
the existence of adenofibromatous endometrioid carcinomas such 
as the one illustrated in Fig. 7.107, which feature a jagged and

FIG U R E 7.103. Endometrioid carcinoma, grade 1. The complex villo­
glandular architecture trumps the bland nuclear features and is indica­
tive of carcinoma w hen present in sizable (>5 mm) amounts. Note 
how the nuclei tend to be elongated and oriented perpendicular to the 
basem ent membrane.

haphazard pattern of infiltration of fibromatous stroma by glands 
and solid epithelial nests; such tumors should not be misinter­
preted as borderline endometrioid adenofibromas.133

The differential diagnoses of endometrioid carcinoma 
versus serous carcinoma, clear cell carcinoma (vs. the secretory 
pattern of endometrioid carcinoma), the endometrioid-like 
variant of yolk sac tumor, ovarian tumor of probable wolff­
ian origin, and metastatic colorectal adenocarcinoma are dis­
cussed in the sections on these other entities. Specific attention 
is given to endometrioid carcinomas with sex cord-stromal-like 
areas and spindle cell differentiation and their differential diag­
noses in the section on variants and unusual patterns in endo­
metrioid carcinoma. The possibility of metastatic endometrial

FIG U R E 7.102. Endometrioid carcinoma. This high-magnification 
view  highlights a central focus of squamous differentiation w ith  kera­
tin production.

F IG U R E 7.104. Endometrioid carcinoma, grade 2. The extent of the 
solid component, which does not show squamous or spindle cell dif­
ferentiation, warrants the diagnosis of a grade 2 carcinoma. Note the 
presence of tw o foci of tumor cell necrosis.
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FIG URE 7.105. Endometrioid adenofibroma w ith epithelial hyperpla­
sia (left) adjacent to endometrioid carcinoma w ith an infiltrative pat­
tern of stromal invasion (right).

adenocarcinoma is addressed in the section on simultaneous 
endometrioid carcinoma of the ovary and endometrium.

Note: A parenchymal liver metastasis with pseudoendo­
metrioid histology that is attributed to a primary ovarian endo­
metrioid carcinoma is a red flag for misdiagnosed metastatic 
colorectal adenocarcinoma involving both sites.

Prognosis
Endometrioid carcinoma has a better prognosis than serous 
carcinoma, but it is commonly held that this is largely related 
to the higher incidence of low-stage tumors within the endo­
metrioid group. However, a recent large study has shown that 
this survival advantage for endometrioid tumors holds true 
even when endometrioid and serous carcinomas are matched 
for stage (for stages II and III) and grade (for grades 2 and 3).141

FIG U R E 7.107. A ,B : Adenofibromatous endometrioid carcinoma 
w ith  varying degrees of cellularity of the carcinomatous component, 
which exhibits jagged and haphazard stromal infiltration by cribriform- 
ing glands and semisolid epithelial nests.

Variants of Endometrioid Carcinoma 
Endometrioid Carcinoma Resembling Sex 
Cord-Stromal Tumor142144
This tumor constitutes a small proportion of endometrioid 
neoplasms, but has attracted attention because of the ease 
with which it can be misdiagnosed as a sex cord-stromal 
tumor. In most such cases, sertoliform architectural patterns 
result in a resemblance to Sertoli cell and Sertoli-Leydig cell 
tumors (SLCTs). These patterns include aggregates of small 
tubular glands with hollow lumens and solid anastomosing 
trabecular structures (Figs. 7.108 and 7.109). It is not uncom­
mon for such cases to contain luteinized stromal cells that 
can be highlighted by their inhibin immunoreactivity, which 
heightens the resemblance to SLCTs.144 A few tumors within

FIG UR E 7.108. A ,B : Sertoliform endometrioid carcinoma. The pres­
ence of closely packed, fairly uniform tubules that are small caliber 
results in a resemblance to sex cord-stromal tumors that are com­
posed of tubules lined by Sertoli cells.

F IG UR E 7.106. A ,B: Endometrioid carcinoma w ith  cystic and adeno­
fibromatous components. Foci such as the fleshy yellow  nodule a t the 
top of (B ) represent carcinoma dominated by its epithelial element, 
whereas the more fibrotic and rubbery areas are adenofibromatous.
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CHAPTER 7 PATHOLOGY OF OVARIAN TUMORS 409

FIG U RE 7.109. Sertoliform endometrioid carcinoma. The anasto­
mosing trabecular architecture of this tumor can be misinterpreted as 
evidence of Sertoli cell d ifferentiation.

this category m im ic adult granulosa cell tumors (AGCT) by 
virtue of the presence of epithelial islands with microfollicu­
lar spaces containing eosinophilic material that results in for­
mation of Call-Exner-like bodies (Fig. 7 .1 1 0 ) .  Most o f these 
tumors exhibit only mild to moderate nuclear atypia and low 
mitotic rates, and should be regarded as well-differentiated 
even when the sex cord-like elements exhibit a solid architec­
tural pattern.

There are several clinical and pathologic features that 
can help to distinguish ovarian endometrioid carcinomas that 
resemble sex cord-stromal tumors from actual sex cord-stromal 
tumors. The endometrioid carcinomas in question (a) occur 
in an older age group (mean age 6 0 - 7 0  years) than patients 
with Sertoli and SLCTs (mean age 2 5 —3 0  years), (b) are only

rarely associated with clinical evidence of hormone produc­
tion, (c) have areas of conventional endometrioid carcinoma 
with glands that exhibit more variability in size and shape and 
that contain luminal mucin, (d) may be associated with endo­
metriosis or endometrioid endometrial adenocarcinoma, and 
(e) may contain an adenofibromatous component or foci of 
squamous differentiation. The lack of nuclear grooves is also a 
helpful differentiating feature in those cases that architecturally 
mimic an AGCT. In addition, the glands of endometrioid carci­
nomas typically show immunoreactivity for CK7 and epithelial 
membrane antigen but not for inhibin and calretinin, which is 
the exact opposite immunophenotype of that expected for the 
cords and tubules of sex cord-stromal tumors.144-146 It should 
be noted that a positive result with pan-cytokeratin antibod­
ies does not provide useful information in this situation, since 
both carcinomas and a significant proportion of granulosa cell 
tumors, Sertoli cell tumors, and SLCTs exhibit cytokeratin 
immunoreactivity.147-149

Endometrioid carcinomas resembling sex cord-stromal 
tumors have an excellent prognosis when limited to the ovary, 
as is usually the case.

Endometrioid Carcinoma with Spindle Cell 
Differentiation'50
Another unusual finding in endometrioid carcinoma is the 
presence of a prominent spindle cell component. Tumors with 
this feature typically have a lobulated appearance when viewed 
at low magnification and are composed of an intimate admix­
ture of spindle cells and endometrioid glands (Fig. 7.111). 
The nuclei of the glandular and spindle cell components share 
many features, and are of low to intermediate grade. The

FIG U R E 7.110. A: Endometrioid carcinoma resembling a granulosa 
cell tumor by virtue of the presence of a microfollicular architecture 
w ith Call-Exner-like bodies. B: In this high-magnification v iew  of the  
microfollicular structures, note the absence of nuclear grooves.

FIG U R E 7.111. Endometrioid carcinoma w ith spindle cell differen­
tiation. In this low-magnification view, note the lobulated architecture 
and the regional differences in the prominence of the spindle cell 
component. Typical grade 1 endometrioid carcinoma is present in the 
low er left and upper right portions of the image. Despite the predomi­
nantly solid architecture, this tumor is considered a grade 1 endome­
trioid carcinoma (see text).
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FIG URE 7.112. Endometrioid carcinoma w ith spindle cell differen­
tiation. A: The spindle cell and glandular components have intermedi­
ate grade nuclei and merge w ith one another. B: Both the glands and 
the spindle cells are immunoreactive for cytokeratin.

spindle cells, which are thought to represent an abortive form 
of squamous differentiation, typically exhibit areas in which 
they merge imperceptibly with the glandular component 
(Fig. 7.112A). Further supportive of epithelial differentiation 
in the spindle cell component is the frequent finding of cyto­
keratin immunoreactivity in these cells (Fig. 7 .1 12B). Because 
the solid growth pattern of the spindle cell component is best 
regarded as a metaplastic phenomenon, these areas should not 
be considered a pattern of solid growth for grading purposes. 
Instead, it is recommended that tumors of this type be graded 
according to the architectural and nuclear features of the glan­
dular component, which results in nearly all such tumors being 
classified as grade 1 or grade 2 neoplasms.

Endometrioid carcinomas with spindle cell differentiation 
can be misinterpreted as a variety of other tumors, most of 
which can be excluded by thorough sampling with identifica­
tion of at least focal endometrioid carcinoma of conventional 
type. In contrast to spindly endometrioid carcinomas, carci­
nosarcomas feature high-grade carcinomatous and sarcoma­
tous components, and often contain heterologous elements. 
Moreover, the carcinomatous and sarcomatous components of 
a carcinosarcoma are usually haphazardly admixed with one 
another and gradual transitions between these elements are 
absent or inconspicuous, whereas such transitions are a char­
acteristic feature of endometrioid carcinoma with spindle cell 
differentiation. Although there is significant overlap in immu­
nohistochemical staining patterns between these two tumors, 
diffuse and strong immunoreactivity for cytokeratin within the 
spindle cell component is more commonly seen in this vari­
ant of endometrioid carcinoma than in carcinosarcoma. At 
low magnification, endometrioid carcinoma with spindle cell 
differentiation may resemble small cell carcinoma of pulmo­
nary type when the latter tumor is associated with endome­
trioid carcinoma. However, the small cell component of this

form of carcinoma features more primitive-appearing cells with 
nuclear molding, brisk mitotic activity, nuclear pyknosis, and 
geographic foci of tumor necrosis.151

Miscellaneous Variants
The presence of clear cells within endometrioid carcinomas 
can result in both secretory and non-secretory patterns.152 The 
secretory pattern is characterized by the presence of subnuclear 
and/or supranuclear clear vacuoles, similar to that more com­
monly seen in the secretory variant of endometrial endometri­
oid adenocarcinoma (see Fig 4.193). Non-secretory clear cell 
patterns may result in abundant foamy, vacuolated, or pale 
cytoplasm, but an architecture that is typical of endometrioid 
carcinoma and an absence of hobnail cells facilitate their dis­
tinction from clear cell carcinoma.152

Other rare variants of endometrioid carcinoma include 
those in which ciliated or oxyphilic cells predominate or that 
contain a component of yolk sac tumor.153“156 Although the 
aforementioned subgroup of ciliated tumors is provisionally 
classified within the endometrioid category for reasons discussed 
when initially described,153 evaluation of a recent case of ovar­
ian ciliated adenocarcinoma with immunohistochemical and 
molecular genetic techniques suggests serous differentiation.157

Simultaneous Endometrioid Carcinoma of the Ovary 
and Endometrium9158-163
In 15% to 20% of ovarian endometrioid carcinomas, there is 
an associated endometrioid carcinoma of the endometrium. 
These patients have an average age of about 50 years and usu­
ally present with abnormal uterine bleeding. Most such cases 
represent dual primary malignancies, some represent endome­
trial tumors that have metastasized to one or both ovaries, and 
only a few of these cases represent ovarian carcinoma metastatic 
to the uterus. Obviously, whether the two tumors are dual pri­
mary malignancies or have a primary-metastatic relationship 
has significant therapeutic and prognostic implications.

In the usual case of independent primary malignancies, 
the ovary and the uterus are the only sites involved, the endo­
metrioid tumors are of similar histologic appearance and grade 
(usually grade 1 or 2), the endometrial carcinoma is either 
noninvasive or only superficially invades the myometrium, 
coexistent atypical hyperplasia is present in the endometrium, 
and angiolymphatic invasion is absent. The presence of ovarian 
endometriosis, unilateral involvement of the substance of the 
ovary, and an associated adenofibromatous component consti­
tute additional evidence supportive of a primary ovarian tumor. 
The excellent prognosis of these patients, which is similar to 
patients with stage I tumors in either site, is strong evidence 
in favor of the dual primary nature of these tumors. Patients 
with primary endometrioid carcinomas of both the ovary and 
endometrium tend to be about 10 years younger than patients 
with typical ovarian and endometrial cancer, and are more 
likely to be obese and nulliparous. These findings suggest that 
a hormonal “field effect” may play a role in the etiology of 
these tumors. Only about 5% of such cases can be attributed to 
hereditary nonpolyposis colorectal cancer syndrome.
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Cases in which the uterine tumor exhibits lymphatic and/ 
or deep myometrial invasion, the tumors are high grade, the 
ovarian involvement is bilateral and/or multinodular, ovarian 
vascular invasion is present, and cancer has spread beyond the 
uterus and ovaries are almost assuredly primary endometrial car­
cinomas with secondary ovarian involvement. More problematic 
are cases in which only one or a few of these features are present, 
such as when a uterine tumor exhibits deep myometrial invasion, 
but the only other site of involvement is a single ovary. In cases of 
this type, low-grade tumors probably represent separate primary 
malignancies, whereas the ovarian tumor in high-grade tumors is 
more likely to be a metastasis from the endometrial carcinoma.

The unusual cases of metastases from the ovary to the 
uterus are not likely to pose a diagnostic dilemma, since 
(a) there is typically metastatic disease elsewhere in the peritoneal 
cavity in addition to the ovarian and uterine involvement, (b) the 
entry point of the carcinoma is often the uterine serosa, which 
results in a “bottom heavy” distribution that is concentrated in 
the myometrium, (c) the tumor is likely to be a grade 3 carcinoma 
with invasion of uterine lymphatics, (d) atypical endometrial 
hyperplasia is absent, and (e) the resulting pattern of partial endo­
metrial involvement is highly suggestive of a metastatic lesion.

Utilization of DNA ploidy and molecular genetic stud­
ies to sort out the issue of dual primary tumors versus tumors 
with a primary-metastatic relationship may be helpful in 
selected instances, but is usually not necessary and has its lim i­
tations.164' 166 Specifically, obtaining different results in the two 
different sites does not necessarily indicate that the two tumors 
arose independent of one another; these results could be related 
to heterogeneity of a tumor when compared to its metastatic 
site. Conversely, the finding of the same genetic abnormality in 
tumors from two different sites does not necessarily indicate that 
one tumor is a metastasis from the other, since the milieu that 
induced two independent tumors may be responsible for their 
sharing the same genetic alteration. Immunohistochemistry may 
have some utility in determining the relationship between simul­
taneous endometrial and ovarian endometrioid carcinomas, 
since nuclear as opposed to membranous staining for ß-catenin 
holds promise as an indicator of independent tumors in this 
situation, but further experience with this marker is needed.167 
If ancillary studies are performed in an attempt to facilitate the 
diagnosis, they should always be interpreted in the context of the 
other clinicopathologic findings, which by themselves are usually 
sufficient to guide clinical management in ambiguous cases.

Carcinosarcom a (M alig nan t M ixed  M esoderm al 
Tumor)™68-171
Carcinosarcomas are biphasic neoplasms that are composed of 
an admixture of epithelial and mesenchymal elements, both of 
which are malignant. In homologous tumors, the sarcomatous

+tNote that the term malignant mixed m iillerian tumor is often used incorrectly 
as a synonym for ovarian tumors o f this type; unlike the uterus, fallopian tubes, 
and upper portion of the vagina, the ovary is not embryologically related to the 
m iillerian duct.

component typically has the appearance of a high-grade spindle 
cell sarcoma of no special type, whereas heterologous tumors 
have sarcomatous elements that are associated with tissue types 
that are not ordinarily found in the ovary (most commonly 
chondrosarcoma or rhabdomyosarcoma, followed by osteosar­
coma and liposarcoma). In most series, heterologous tumors 
outnumber homologous ones. Carcinosarcomas account for 
about 1 % of all malignant primary ovarian tumors and typically 
present as a pelvic mass in a postmenopausal woman (mean age 
of roughly 65 years). The vast majority of these tumors have 
spread beyond the ovary at the time of presentation. Some cases 
are bilateral, but it is often difficult to determine if involvement 
of both ovaries is simply a manifestation of pelvic spread or 
truly represents dual primary neoplasms.

Grossly, carcinosarcomas are typically smooth-surfaced 
with some bosselations and have an average size of about 15 
cm. Their sectioned surface is predominantly solid with a vari­
ably prominent cystic component. The solid tissue has a varie­
gated off-white, pale yellow, tan, and brown appearance with 
patches of hemorrhage and necrosis, and cartilage or bone may 
be grossly apparent in some heterologous tumors (Figs. 7.113 
and 7.114). Their high-grade epithelial component is usually a 
serous, endometrioid, or undifferentiated carcinoma, and their 
mesenchymal component is as described above. Heterologous 
foci are generally found embedded within areas of homologous 
sarcoma. The proportions of carcinoma and sarcoma can vary 
w idely from case to case, and thorough sampling may be nec­
essary to identify both components. In areas where the carci­
nomatous and sarcomatous elements are intimately admixed, 
they are sharply demarcated and transitions of one component 
into the other are uncommon (Fig. 7 .1 15A). The carcinoma­
tous component of carcinosarcoma is strongly and diffusely 
immunoreactive for cytokeratin, whereas the sarcomatous

FIG U RE 7.113. Carcinosarcoma w ith heterologous (chondrosarco- 
matous) elements. The sectioned surface shows a mainly solid tumor 
w ith  areas of hemorrhage and necrosis. Scattered foci w ith cartilagi­
nous differentiation are grossly recognizable, such as the area marked 
by the arrow.
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FIG URE 7.114. Carcinosarcoma w ith  heterologous (chondrosar- 
comatous) elements. A: Islands of malignant cartilage are present 
within a partially necrotic tumor that also contains cellular blue foci 
of spindle cell sarcoma admixed w ith adenocarcinoma. B: Although 
not apparent at low power, this high-magnification v iew  highlights 
the increased cellularity, nuclear atypia, bi- and multinucleation, and 
mitotic activity of the chondrosarcomatous component.

F IG UR E 7.116. Cross section through the w all of a cystic ovarian 
carcinosarcoma. The left half of the image is carcinoma, and the 
right half is sarcoma. The carcinomatous component is tan, homoge­
neous, and partially papillary, w hereas the sarcomatous component 
is grayish-white and fleshy w ith prominent areas of hemorrhage and 
necrosis.

elements are usually either negative or only focally positive 
for this marker of epithelial differentiation (Fig. 7 .115B).172,173 
However, there are cases of carcinosarcoma in which most of 
the sarcomatous cells are cytokeratin-positive.172,173

Although most carcinosarcomas are of monoclonal ori­
gin and are thought to represent a form of metaplastic carci­
noma,174 those in which the carcinomatous and sarcomatous 
components are topographically distinct may be biclonal and 
represent so-called “collision tumors” (Figs. 7.116 and 7.117).

Additional images of carcinosarcoma are provided in the 
section on their more common uterine counterpart in Chapter 4.

Differential Diagnosis
The differential diagnosis of carcinosarcoma includes poorly 
differentiated carcinoma with associated spindle cells, imma­
ture teratoma, endometrioid carcinoma with spindle cell dif­
ferentiation, and poorly differentiated Sertoli-Leydig cell 
tumor (SLCT).

• The distinction of carcinosarcoma from a poorly differen­
tiated carcinoma with either a reactive spindle cell stroma

FIG URE 7.115. Carcinosarcoma. A: Two malignant glands are 
admixed w ith a spindle cell sarcoma, but the tw o  components are 
sharply demarcated from one another. B: The island of carcinoma is 
strongly immunoreactive for cytokeratin, w hereas the spindle cell sar­
coma is nonreactive.

FIG U RE 7.117. Carcinosarcoma (histologic correlate of preceding 
image). The left side of the image shows features of a high-grade 
papillary serous carcinoma, and the right side and inset document the 
presence of a spindle cell sarcoma.
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or spindle cell differentiation can be problematic, and 
rests upon the identification of true sarcomatous elements. 
Although reactive stroma can be cellular and mitotically 
active, its distinction from frank sarcoma is usually possible 
on morphologic grounds. The presence of a sharp interface 
between the purported sarcomatous element and the carci­
noma supports the diagnosis of carcinosarcoma over poorly 
differentiated carcinoma with spindle cell differentiation 
(sarcomatoid carcinoma). Fortunately, these difficult distinc­
tions are of little, if  any, clinical significance.

• In contrast to carcinosarcomas, immature teratomas occur in 
a younger age group, are much more likely to present with 
disease confined to the ovary, feature tissues derived from the 
ectoderm and endoderm in addition to the mesoderm, have 
a malignant component that consists predominantly of neu­
roepithelial elements, and have epithelial and stromal com­
ponents that generally lack the frankly malignant appearance 
that characterizes carcinosarcoma.

• The differential diagnoses of carcinosarcoma with endome­
trioid carcinoma with spindle cell differentiation and poorly 
differentiated SLCT are discussed in the sections on these 
other entities.

Prognosis
Carcinosarcomas are aggressive tumors with a poor progno­
sis. Most recent series have not demonstrated a prognostic dif­
ference based upon whether the mesenchymal component is 
homologous or heterologous. As is true for ovarian cancer in 
general, the chances of survival are improved in those patients 
whose tumors are optimally debulked at the time of initial 
surgery.

Adenosarcom a175
Primary ovarian adenosarcomas are very rare and are analogous 
to their more common uterine counterparts. They typically 
present in adult women as a unilateral solid mass with a mean 
size of 14 cm that may have cystic or exophytic components. 
The appearance of the sectioned surface and histology of these 
tumors does not differ from uterine adenosarcoma, which are 
illustrated in Figures 4.321 —4.328. It should be noted that 
mitotic counts in ovarian adenosarcoma can be very low and a 
given threshold of mitotic activity should not be used as one of 
the defining features of this neoplasm. These tumors are prone 
to rupture, particularly intraoperatively, which contributes to 
the more aggressive behavior of ovarian as compared to uter­
ine adenosarcomas (75% vs. 25% recurrence rate, respectively, 
with a correspondingly higher incidence of tumor-related 
deaths).

Differential Diagnosis
The keys to correctly identifying ovarian adenosarcoma are 
an awareness that this tumor can originate in the ovary and 
thorough sampling to identify the characteristic architectural 
features of this neoplasm, which are (a) glandular spaces sur­
rounded by hypercellular cuffs of sarcomatous stroma and (b)

polypoid protrusions of cellular stroma that project into dilated 
glands that result in the formation of “shark mouth” or leaf-like 
patterns. Identification of these features helps to distinguish 
ovarian adenosarcoma from endometrioid adenofibroma and 
polypoid endometriosis, which are the main differential diag­
nostic considerations.

Endometrioid Stromal Sarcom a176177
Clinicopathologic data on prim ary ovarian endometrioid 
stromal sarcoma (ESS) is difficult to extract from the lit­
erature, since the only large series of these extremely rare 
tumors176 reported in a partially combined fashion 14 cases 
of apparent prim ary ovarian ESS with 9 additional cases 
that at some point also had uterine ESS, 4 of which were 
subsequently reported as ovarian metastases of prim ary 
uterine ESS.178 Primary ovarian ESS tends to present in 
adult women with abdominal swelling or pain related to 
an ovarian mass. These tumors have a smooth external sur­
face, average about 10 cm in size, are typically either solid 
or solid and cystic, and have a sectioned surface that is tan 
to pale yellow that may contain foci of hemorrhage and/ 
or necrosis. Associated endometriosis is present in about 
half of the cases and may have been obliterated by tumor 
overgrowth in others, and is theorized to be the most com­
mon source o f the endometrioid stromal cells that undergo 
neoplastic transformation to produce this type of tumor in 
this site.

Primary ovarian ESSs have a histologic appearance that 
is similar to their much more common uterine counterparts 
and share the potential to exhibit focal sex cord-like differentia­
tion, endometrioid glandular differentiation, and interspersed 
foam cells. In typical cases, diffuse sheets of uniform cells that 
resemble endometrial stromal cells of the normal proliferative 
phase are supported by a characteristic network of capillar­
ies and/or arterioles (Fig. 7.118). In areas where this vascular

FIG U RE 7.118. Endometrioid stromal sarcoma. A  prominent net­
work of capillaries and/or arterioles is typically present in at least a 
portion of the tumor, which exhibits a sheet-like growth pattern.
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FIG U R E 7.119. Endometrioid stromal sarcoma. A: In areas w here  
the classic vascular pattern is lacking, the tumor can resemble a cel­
lular fibroma or diffuse adult granulosa cell tumor. B: The tumor is 
diffusely and strongly immunoreactive for CD10, which supports endo­
metrial stromal differentiation in this setting.

pattern is lacking or inconspicuous, primary ovarian ESS may 
resemble a cellular fibroma or an AGCT with a diffuse or sar­
comatoid pattern of growth (Fig. 7 .1 19A). In about half of 
the cases, the mimicry of an ovarian fibroma is accentuated 
by the presence of fibromatous areas with a storiform pattern. 
Diffuse and strong CD 10 immunoreactivity, which is typical 
of ESS, can facilitate distinction of this tumor from its mimics 
(Fig. 7 .1 19B).179 Note that whereas the tongue-like pattern of 
stromal infiltration that is characteristic of uterine ESS is often 
seen in areas of extraovarian involvement, the ovary itself usu­
ally does not exhibit this feature.

Differential Diagnosis
Efforts must be made to attempt to distinguish primary ovar­
ian ESS from the more likely possibility of metastatic ESS of 
uterine origin. Before a definitive diagnosis of primary ovar­
ian ESS is rendered in a case with convincing endometrial 
stromal differentiation, the possibility of a primary uterine 
ESS should be excluded by review of prior or concurrent his­
tologic material from the patient’s uterus, with a cautionary 
note regarding the uncertainty of the primary site appended 
to those cases in which the uterus has not yet been removed. 
In addition to documenting the lack of uterine involvement, 
the diagnosis of primary ovarian ESS is further bolstered by
(a) the presence of a unilateral ovarian tumor that has not 
spread beyond the ovary at the time of presentation and (b) 
associated endometriosis.

The differential diagnosis of primary ovarian ESS with 
cellular fibroma and AGCTs of diffuse and sarcomatoid types 
that was touched upon above is discussed further in the sec­
tions on these entities. In contrast to adenosarcoma, the vari­
ant of ESS with endometrioid glands has a focal rather than 
widespread glandular distribution and lacks periglandular

stromal condensation and polypoid protrusions into cysti­
cally dilated glands. ESS with an endometrioid glandular 
component may also raise the possibility of endometriosis, 
but is distinguished by the presence of a sizeable mass that 
is predominantly solid, other areas that are more typical of 
ESS, and occurrence in women who are usually beyond their 
reproductive years.

Prognosis
Primary ovarian ESS tends to behave sim ilarly to high-stage 
uterine ESS and commonly presents with extraovarian dis­
ease in the abdomen and pelvis. Recurrences are common, 
may occur several years after the initial presentation, and can 
either cause death or be compatible with long-term survival. 
Although high mitotic counts were predictive of poor out­
come in one series,176 they were not in another study of pri­
mary extrauterine ESSs that were followed for a longer period 
of time (mean of 83 months).177 Sorting through the issue of 
the potential importance of the mitotic index in these tumors 
is further complicated by the fact that the upper end of nuclear 
atypia that is allowed before an ESS is interpreted as an undif­
ferentiated sarcoma is subjective and tumors with significant 
nuclear atypia are more likely to have brisk mitotic activity. As 
discussed in Chapter 4 for uterine ESS, there may be a role for 
a category of ovarian modern-day high-grade ESS that serves 
as a buffer zone between the usual low-grade form of ESS and 
undifferentiated sarcoma.

Clear Cell Tumors
Nearly all ovarian clear cell tumors are clear cell carcinomas, 
which account for 5% to 10% of ovarian carcinomas.1,16,140 
Clear cell tumors are generally recognized by the dominance 
of cells with clear cytoplasm, which is related to the pres­
ence of abundant intracytoplasm ic glycogen. Hobnail cells 
w ith bulbous nuclei that protrude into lum inal spaces are 
commonly seen lin ing cysts and tubules, and are another 
characteristic feature of these tumors. As discussed below, 
other less common cell types m ay also be present. A sig­
nificant proportion of clear cell tumors are associated with, 
and presumably arise from, endometriosis or endometriotic 
cysts.14,180,181

Benign and Borderline Clear Cell 
Adenofibromas182183
Almost all of the rare clear cell tumors that are benign or 
borderline have an adenofibromatous architectural pattern, 
and usually present in adult women as a pelvic mass or are 
found during evaluation of abnormal uterine bleeding related 
to endometrial hyperplasia. These tumors are typically unilat­
eral, average 10 to 15 cm in diameter, have a smooth external 
surface, and have a sectioned surface that is solid or spongy 
and pale yellow to off-white. By definition, these tumors lack 
frank stromal invasion, although microinvasive foci analogous 
to those discussed in the sections on serous and mucinous bor­
derline tumors may be found within the borderline variant.

ak
us

he
r-li

b.r
u



CHAPTER 7 PATHOLOGY OF OVARIAN TUMORS 415

FIG U R E 7.120. Clear cell adenofibroma. A: Simple and slightly 
dilated glands are lined by flattened cells. This appearance suggests 
clear cell differentiation, which should be sought in other areas of the 
tumor. B: Clear cell adenofibroma w ith  glands lined by bland cells w ith  
abundant clear cytoplasm.

Histologically, clear cell adenofibroma is composed of 
simple glands that are widely spaced and embedded within 
a fibromatous stroma. The round to oval glands are slightly 
dilated and are variably lined by flattened, cuboidal, eosino­
philic, clear, and hobnail cells (Fig. 7.120). The epithelial 
component exhibits absent to minimal mitotic activity and no 
significant nuclear atypia. Clear cell adenofibromas should be 
sampled extensively to exclude the presence of a borderline or 
malignant clear cell component.

A clear cell adenofibroma is designated as “borderline” 
when the cells lining the glands exhibit significant nuclear 
atypia, as characterized by chromatin clumping, irregular 
nuclear contours, and prominent nucleoli (Fig. 7.121). In

tandem with the nuclear changes, the glands may become 
focally crowded and may exhibit some budding and branching, 
and the lining cells may be stratified to up to 3 cells in thick­
ness. Occasional small, solid nests of epithelial cells may also be 
present. Hobnail cells are typically prominent. Mitotic activity 
remains inconspicuous, unless there is superimposed intraepi­
thelial carcinoma. Extensive sampling is necessary to exclude 
microinvasion or a coexisting clear cell carcinoma, with par­
ticular attention paid to areas that are grossly fleshy rather than 
fibromatous. Nearly all borderline clear cell adenofibromas that 
have been adequately sampled pursue a benign clinical course, 
but experience with these rare tumors is limited.

Clear Cell Carcinoma9
Clear cell carcinoma typically presents in an adult woman 
(mean age of 50-55 years) with symptoms related to a uni­
lateral pelvic mass. About half of patients with clear cell carci­
noma present with stage I disease, which is significantly more 
frequent than the incidence of stage I serous carcinoma.70'140,184

Grossly, clear cell carcinoma has a smooth external surface 
and an average size of roughly 15 cm. Most commonly, the 
tumor consists of one or more cysts with areas of pale yellow 
tumor that thicken the wall and protrude as polypoid masses 
into the cyst lumen (Fig. 7.122). Occasional tumors have a 
nonspecific solid or mixed solid and cystic appearance. Tumors 
that arise in association with endometriotic cysts have dark- 
colored luminal fluid and there is similar discoloration of por­
tions of the cyst lining (Fig. 7.123).

Histologically, the three main patterns of clear cell car­
cinoma are solid, tubulocystic, and papillary (Figs. 7 .124- 
7.126).70 These patterns are often present within different 
areas of the same tumor, with papillary architecture predomi­
nating in grossly polypoid areas. The papillae may have hyalin­
ized stromal cores, which can help to suggest the diagnosis of 
clear cell carcinoma (Fig. 7.127), and psammoma bodies may 
be present. The most common cell types are the glycogen-rich

FIG U R E 7.121. A ,B : Borderline clear cell adenofibroma. Some FIG U R E 7.122. Clear cell carcinoma. This intracystic tumor contains
investigators append the phrase "w ith intraepithelial carcinoma" for numerous masses and polypoid tumor nodules arising from the inner
borderline tumors w ith  lining epithelial cells w ith  this degree of atypia. cyst w all. Histologically, a papillary pattern predominated.
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FIG U RE 7.123. A ,B : Clear cell carcinoma arising w ithin an endo- 
metriotic cyst. In these sections through the w all of a portion of an 
endometriotic cyst, solid yellow  nodules of clear cell carcinoma are 
seen projecting into the cyst lumen.

FIG U RE 7.125. Clear cell carcinoma w ith  tubulocystic architecture.

clear cell and the hobnail cell. Clear cells are usually the exclu­
sive cell type in the solid areas and are seen in the other patterns 
as well, whereas hobnail cells are preferentially found lining 
tubules and cysts (Fig. 7.128). The tubules and cysts of clear 
cell carcinomas may contain luminal mucin, but intracytoplas­
mic mucin is generally not present beyond that in the apical 
cytoplasm of the lining cells. Less common cell types, which 
are also less diagnostic of clear cell tumors, are (a) flattened 
to cuboidal cells that tend to line small cysts, (b) oxyphilic 
cells that have abundant eosinophilic cytoplasm usually seen 
forming sheets, solid nests, or trabeculae (Fig. 7 .129),185 and

(c) cells with a signet-ring appearance. The latter is due to the 
targetoid accumulation of inspissated mucinous material, and 
appears to represent miniaturization of small cysts associated 
with condensed luminal contents rather than true signet-ring 
cells. Clear cell carcinomas generally exhibit at least some areas 
with high-grade nuclear features, but this is often a focal find­
ing.70,181 The mitotic index is generally low, averaging only 
about 4 mitotic figures per 10 high power fields.70

Fifteen to twenty percent of clear cell carcinomas have an 
associated adenofibromatous component (Fig. 7.130), which 
underscores the need for extensive sampling of presumed benign 
or borderline clear cell tumors.180,181 In comparison to clear cell 
tumors without an adenofibromatous component, these tumors 
are less likely to be associated with endometriosis, and their car­
cinomatous elements exhibit a mixed or tubulocystic histologic 
pattern rather than the predominantly papillary pattern that is 
often seen in cystic clear cell carcinomas. Whether the presence

FIG U R E 7.124. Clear cell carcinoma w ith solid architecture. This 
pattern features sheets of tumor cells, many of which have polyhe­
dral shapes. Note the significant variability in the size and shape of 
the tumor cells and the low mitotic rate. The cells appear clear due 
to the presence of abundant intracytoplasmic glycogen. In contrast to 
m etastatic renal cell carcinoma, the vascular pattern is inconspicuous 
(compare w ith Fig. 7.341).

FIG U R E 7.126. A ,B : Intracystic clear cell carcinoma w ith  a com­
plex papillary architecture. Note the resemblance to the usual type of 
serous borderline tumor a t low  magnification.
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FIG U RE 7.127. Clear cell carcinoma w ith  papillary architecture. 
Hyalinization of the stromal cores of the papillae is a characteristic, 
but not a pathognomonic, feature. Note the relatively monomorphic 
neoplastic epithelial cells lining the papillae, many of which have clear 
cytoplasm.

FIG U R E 7.129. A ,B : Clear cell carcinoma, oxyphil type. In this exam­
ple, the oxyphilic cells form coalescing nests (A )  and trabeculae (B ). 
Other regions of the tumor exhibited conventional patterns of clear 
cell carcinoma.

of an adenofibromatous component within a clear cell carci­
noma is of any prognostic significance is controversial.180,181

Clear cell carcinoma is commonly admixed with foci of 
endometrioid carcinoma (see Fig. 7.155), which reflects the 
ability of both of these tumors to arise from endometriosis.

Immunohistochemically, most clear cell carcinomas are 
immunoreactive for HNF-1 ß and fail to stain for ER and W T1 .70,71

Differential Diagnosis
Some intracystic clear cell carcinomas with papillary architec­
ture can mimic the usual, micropapillary, or surface cribriform 
patterns of SBT (Figs. 7.126 and 7.131) Recognition of the

former is aided by the identification of the tubulocystic and/ 
or solid patterns of clear cell carcinoma elsewhere in the neo­
plasm, cells with clear cytoplasm, and papillae with hyalinized 
stromal cores.186 In contrast to SBTs, clear cell carcinomas with 
a papillary pattern also tend to be unilateral, are often associ­
ated with endometriosis, and usually exhibit at least focal high- 
grade nuclear atypia.186 The presence of psammoma bodies is 
not a useful differentiating feature, since these structures may 
be found in either serous or clear cell neoplasms. In problem­
atic cases that are not resolved by extensive tissue sampling, 
the lack of immunoreactivity of clear cell carcinoma for WT-1 
and ER, along with its typical expression of HNF-1 ß, can be 
utilized to help distinguish this tumor from SBT. 1

FIG U R E 7.128. Clear cell carcinoma. Several hobnail cells, such as 
the one marked by the arrow, line the neoplastic cyst.

FIG U R E 7.130. Clear cell carcinoma w ith adenofibromatous compo­
nent. The adenofibromatous component, which is most prominent in 
the upper left portion of the image, gradually blends w ith clear cell 
carcinoma.
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FIG URE 7.131. A ,B : Clear cell carcinoma w ith papillary archi­
tecture mimicking the micropapillary/surface cribriform patterns of 
serous borderline tumor. Note the hyalinization of some of the stromal 
cores, the degree of nuclear atypia that is beyond that seen in serous 
borderline tumors, and the presence of some cells w ith  pale-staining 
cytoplasm.

Although the secretory pattern of endometrioid carcinoma 
features cells with clear cytoplasm, the clear vacuoles are seen 
in columnar cells in subnuclear and/or supranuclear locations. 
This produces a distinctly different appearance from clear cell 
carcinoma, with its admixture of polyhedral clear cells, hobnail 
cells, and various architectural patterns.

The differential diagnosis of clear cell carcinoma also 
includes serous carcinoma, dysgerminoma, yolk sac tumor, 
steroid cell tumor, juvenile granulosa cell tumor, and meta­
static renal cell carcinoma, all o f which are discussed in the 
sections on these other entities. The oxyphil variant of clear 
cell carcinoma is most easily distinguished from tumors 
such as hepatoid carcinoma and steroid cell tumor by its 
association w ith other more typical patterns of clear cell 
carcinoma.185

Prognosis
As is true for all ovarian carcinomas, stage is the dominant prog­
nostic factor. Recent studies have demonstrated a >90% 5-year 
survival rate for patients with stage la  disease, whereas 5-year 
survival rates drop to 60% to 75% for stage Ic patients.140,184 
The prognosis for the specific subset of stage Ic patients with 
malignant cells in their ascites or peritoneal washings may be 
significantly worse.187 Five-year survival rates for stages II, III, 
and IV are approximately 60%, 30%, and 15%, respectively.140 
In comparison to serous carcinoma, clear cell carcinoma seems 
to have a significantly lower response rate to platinum-based 
chemotherapy, which indicates a need for alternative treatment 
approaches.184

The architectural pattern, nuclear grade, and overall his­
tologic grade of clear cell carcinoma has not shown any consis­
tent correlation with prognosis,3,4,188 and I concur with those 
who regard clear cell carcinomas as high grade by definition.

It is understandable that many clear cell carcinomas would 
not be scored as high grade using grading systems that place 
considerable weight on architecture and mitotic activity, since 
the tubulocystic and papillary patterns would receive low to 
intermediate scores and clear cell carcinomas tend to have low 
mitotic rates.

Transitional Cell Tumors9
More than 95% of the tumors in this category are benign 
Brenner tumors, which account for about 5% of benign epi- 
thelial-stromal tumors; the other neoplasms discussed in this 
section are rare.1,16 By definition, the epithelial component of 
transitional cell tumors bears a histologic resemblance to neo­
plastic urothelium of the urinary bladder.

Benign Brenner Tumor189190
Benign Brenner tumors are often found incidentally in 
adult women (mean age of 50 years) as a small, solid, well- 
circumscribed ovarian mass, about 5% to 10% of which are 
bilateral. Roughly half of benign Brenner tumors are <2 cm, and 
tumors of this type >10 cm are uncommon. Sectioning of these 
smooth-surfaced tumors typically reveals a solid, firm, off-white 
to pale yellow nodular mass that may have gritty calcific deposits 
(Fig. 7.132). Occasional tumors may have a variably prominent 
cystic component. About 20% of Brenner tumors are admixed 
with a tumor of another type, which is usually a mucinous 
cystadenoma (as illustrated in the section on mixed epithelial 
tumors) or less commonly a mature cystic teratoma or serous 
cystadenoma.

Histologically, benign Brenner tumors have a dis­
tinctive low-magnification appearance, w ith sharply 
demarcated islands of epithelium embedded within a

1 c m

FIG U RE 7.132. Benign Brenner tumor. The sectioned surface is solid 
and varying shades of yellow. Note how this small, well-circumscribed  
tumor abuts the peripheral rim of nonneoplastic ovarian tissue, which 
contains several corpora albicantia.
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FIG U R E 7.133. Benign Brenner tumor. A: W ide ly  spaced nests of 
transitional cells are embedded w ithin a prominent fibrous stroma. 
B: This high-magnification v iew  highlights the bland nuclear features  
and the characteristic longitudinal nuclear grooves that are present in 
some of the tumor cells.

dominant fibrous stromal component (Fig. 7.133A). 
The neoplastic cells that comprise the epithelial nests 
have bland nuclei with finely dispersed chromatin, fre­
quent longitudinal nuclear grooves, abundant clear to 
eosinophilic cytoplasm, and rare to absent m itotic figures 
(Fig. 7.133B). Although most of the epithelial nests are solid, 
the nests may contain one or more cystic spaces of various 
sizes that often contain inspissated material (Fig. 7.134). 
Some investigators refer to benign Brenner tumors with cys­
tic spaces lined by stratified transitional cells that are capped 
by a layer o f mucinous or ciliated cells as metaplastic Brenner 
tumors.191

Most Brenner tumors are immunoreactive with the uro­
thelial markers uroplakin III and thrombomodulin, which 
supports true urothelial differentiation.192

Differential Diagnosis
Adult granulosa cell tumors (AGCTs) with an insular pattern can 
resemble benign Brenner tumors because of their grooved nuclei 
and because the microcystic spaces present in some Brenner tumors 
can be mistaken for Call-Exner bodies. However, AGCTs typically 
have other more characteristic architectural patterns admixed with 
insular areas, and their neoplastic cells have less abundant cytoplasm 
and lack the mucinous epithelial component that is often at least 
focally present in Brenner tumors. The differential diagnosis of 
Brenner tumor with insular carcinoid tumor is discussed in the sec­
tion on the latter entity.

Borderline Brenner Tumor191193
Borderline Brenner tumors typically present in adult women 
(mean age of 60-65 years) with symptoms related to a unilat­
eral pelvic mass. Although some investigators classify noninva­
sive transitional cell tumors with the papillary architecture of 
a borderline tumor as proliferative Brenner tumors if there is 
only low-grade nuclear atypia,191 the W HO and other influen­
tial pathologists classify all such tumors, whether low or high 
grade, as borderline tumors.9,194

Grossly, borderline Brenner tumors are smooth-surfaced 
cystic masses that average 15 to 20 cm in diameter with inte­
rior polypoid or papillary cauliflower-like masses that pro­
trude into one or more cystic cavities. Histologically, these 
tumors are characterized by florid noninvasive papillary epi­
thelial growth into cystic spaces in a pattern that resembles 
papillary transitional cell carcinoma (TCC) of the bladder 
(Fig. 7 .135). Benign Brenner elements are typically pres­
ent at the periphery of the neoplasm, and foci of m uci­
nous, squamous, and/or ciliated metaplasia may be seen 
(Fig. 7.136). As alluded to above, the degree of nuclear atypia 
of the epithelial cells lining the papillae ranges from mild 
to severe; in the latter situation, some pathologists render a

F IG U R E  7.134. Benign Brenner tumor. One or more lumens may be 
present w ithin some of the epithelial nests.

FIG U R E 7.135. Borderline Brenner tumor. A: Interconnected pap­
illary structures protrude into the cavity of a cystic mass. B: In this 
exam ple, the transitional cells exhibit low-grade nuclear atypia and 
are m itotically active. Low-grade tumors such as this have also been 
referred to as proliferating Brenner tumors.
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F IG U R E  7 .136 . Borderline Brenner tumor. The surface of this  
papillary frond exhibits prom inent mucinous and focal c iliated  
m etaplasia.

diagnosis o f “borderline Brenner tumor with intraepithelial 
carcinoma.” The mitotic rate o f borderline Brenner tumors is 
highly variable, and foci of tumor necrosis may be present.

Prognosis
Although borderline Brenner tumors almost always behave in 
a benign fashion and the expectation is that they are cured by 
excision, a recent case with a uterine recurrence with myome­
trial invasion has been reported.193

Malignant Brenner Tumor195196
Malignant Brenner tumors occur in adult women with a mean 
age of 60 to 64 years. These tumors average 15 cm in diameter, 
are bilateral in 5% to 10% of cases, and are similar in gross 
appearance to borderline Brenner tumors (Fig. 7.137). Eighty

FIG U RE 7.137. M alignant Brenner tumor. The internal solid areas of 
this solid and cystic tumor consist of light tan to pale yellow  masses, 
nodules, and polypoid projections. (Courtesy of Dr. Colin J. R. Stew art.)

FIG U RE 7.138. M alignant Brenner tumor. A : Crowded, anastom os­
ing Brenner-like nests infiltrate fibrous stroma. B: Some of the nests 
contain cells w ith  marked nuclear atypia. Benign Brenner tumor w as  
present elsew here in the neoplasm (not shown).

percent o f these tumors are confined to the ovary at the time of 
presentation. By definition, malignant Brenner tumors contain 
invasive transitional cell aggregates in addition to at least focal 
areas of benign or borderline Brenner tumor (Fig. 7.138). In a 
significant number of cases, the invasive component contains 
elements of squamous cell carcinoma (Fig. 7.139).

Although often not addressed, the identification of stro­
mal invasion in these tumors can be a subjective exercise. It 
may be difficult to apply the vague criteria of infiltration by 
confluent or crowded, irregularly-shaped nests of malignant 
transitional cells, especially in the usual situation in which 
there is no recognizable stromal response. In the presence of 
significant nuclear atypia in an otherwise possibly malignant 
case, it is prudent to lower the threshold for stromal invasion.

FIG U RE 7.139. M alignant Brenner tumor. In addition to the Brenner- 
like nests, this area contains a jagged focus of invasive squamous cell 
carcinoma (top). Benign Brenner tum or w as present elsew here in the 
neoplasm (not shown).
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Differential Diagnosis
The presence of a benign or borderline Brenner component 
distinguishes malignant Brenner tumor from ovarian TCC, 
and is also of great assistance in excluding undifferentiated car­
cinoma and metastatic carcinoma.

Prognosis
For the 80% of patients who present with stage I disease, the 
prognosis is favorable. Although data is limited, patients with 
high-stage malignant Brenner tumors appear to have a dismal 
prognosis.

Transitional Cell Carcinoma197198
Ovarian TCC is an invasive malignant neoplasm that histo­
logically resembles TCC of the urinary bladder. In contrast to 
malignant Brenner tumor, it definitionally does not contain 
elements of benign or borderline Brenner tumor. Ovarian 
TCC in pure form is rare, but it is not uncommon for mixed 
carcinomas to contain transitional cell elements.197-200

These neoplasms typically present in adult women in the 
50 to 70 year age group with symptoms related to a pelvic mass 
that in more than half of the cases has spread beyond the ova­
ries. The tumors average about 10 cm in diameter and usually 
have both solid and cystic components. 15% of stage I tumors 
are bilateral.

Histologically, the most characteristic features of ovarian 
T C C  are smooth-surfaced papillae protruding into large cystic 
spaces, undulating thick bands of neoplastic epithelium lining 
elongated and compressed cystic spaces with well-demarcated 
lum inal borders, and rounded intraepithelial microspaces with 
a “punched out” appearance (Figs. 7 .140-7 .142).198 Stromal 
invasion is present, and diffuse, insular, and trabecular pat­
terns may also be seen. The neoplastic cells usually are fairly

monomorphic, mitotically active, and of intermediate to high 
nuclear grade with prominent nucleoli. Tumors with low-grade 
nuclei are more likely to have cells with longitudinal nuclear 
grooves.

Unlike a significant number of bona fide urothelial car­
cinomas, ovarian TCCs typically are immunoreactive for 
WT-1 and do not express uroplakin III, thrombomodulin, 
and CK20.192 In contrast to benign, borderline, and malignant 
Brenner tumors, ovarian TCCs frequently are immunoreactive 
for p53 and p i 6, which suggests that the latter tumors follow 
a high-grade tumorigenic pathway that is different from that 
followed by the tumors within the Brenner group.193

FIG U RE 7.141. Transitional cell carcinoma. Undulating thick 
bands of neoplastic epithelium lining elongated and compressed 
cystic spaces w ith sharp luminal borders is a characteristic pattern. 
The inset highlights the presence of rounded microspaces, which is 
another common and useful diagnostic feature.

F IG U RE 7.140 . Transitional cell carcinoma. Epithelial-lined papillary 
structures w ith  smooth luminal borders project into a cystic space. 
N ote the resem blance to papillary transitional cell carcinoma of the 
urinary bladder. Stromal invasion w as present elsew here w ith in  the 
tumor.

FIG U R E 7.142. Transitional cell carcinoma. In areas w ith  a more 
solid or nested architecture, the presence of scattered microspaces 
and elongated and compressed cystic spaces w ith  sharp lumi­
nal borders are findings that are supportive of transitional cell 
differentiation.
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Differential Diagnosis
This unusual tumor is underrecognized and is frequently misdi­
agnosed as high-grade serous or undifferentiated carcinoma.201 
Although ovarian TCC can have some overlapping features with 
serous carcinoma, such as slit-like spaces and bizarre tumor giant 
cells, these relatively nonspecific findings are seen within the 
context of what is otherwise typical transitional cell neoplasia.198 
Moreover, the papillae of serous carcinoma usually have scal­
loped contours, in contrast to the smooth luminal borders of the 
papillae in ovarian TCC. In undifferentiated carcinoma, a pseu- 
dopapillary architecture related to tumor cell necrosis can result 
in a resemblance to ovarian TCC, but the true papillary and 
undulating patterns of TCC are absent, and undifferentiated 
carcinoma usually exhibits a greater degree of nuclear atypia.

Clinicopathologic correlation can facilitate recognition of 
those rare ovarian metastatic squamous cell carcinomas that can 
form cysts and undulating bands of neoplastic cells that can 
result in a resemblance to primary T C C .202 The same can be 
said for the rare TCCs of urothelial origin that metastasize to 
the ovary; their immunophenotypic differences with ovarian 
TCC as outlined above can also help to make this distinction.192

Prognosis
Although it is often stated that ovarian TCC is a more aggressive 
neoplasm than malignant Brenner tumor, much of this behav­
ioral difference is due to the fact that malignant Brenner tumors 
are more likely than ovarian TCCs to present with disease lim­
ited to one ovary (stage la).196 When only stage la  tumors of 
these two types are compared with one another, the prognosis is 
relatively favorable and not appreciably different.196 The confu­
sion lies in the fact that the 1987 article by Austin and Norris 
that quotes a 43% versus 88% survival difference for stage IA 
ovarian TCC as compared to malignant Brenner tumor uses an 
old staging system wherein stage “IA” includes cases with rup­
tured tumor, which is now classified as stage Ic.19S Three of the 
four patients with ovarian TCC who died of tumor that Austin 
and Norris staged as “IA” had ruptured tumors (really Ic), and 
the fourth had ascites but the results of her peritoneal cytology 
studies were not known (possibly Ic).196 Therefore, there is cur­
rently insufficient data to support the claim that ovarian TCCs 
have a worse prognosis than stage-matched malignant Brenner 
tumors; rather, the data of Austin and Norris suggest that rup­
ture of ovarian TCCs may be a bad prognostic indicator.

Whether ovarian TCC has a more favorable response to 
chemotherapy than other epithelial-stromal malignancies is 
also controversial.197,199'200 Currently, it appears likely that the 
overall prognosis for ovarian TCC is not appreciably different 
from that of other types of primary ovarian carcinoma of simi­
lar stage and grade.

Squamous Tumors
Epidermoid Cyst203 205
The ovarian epidermoid cyst is a rare, keratin-producing, squa- 
mous-lined cyst of unknown histogenesis that is somewhat 
arbitrarily categorized as a squamous cell tumor. By definition,

FIG U RE 7.143. Epidermoid cyst. The ovary has been sectioned, 
revealing a 1 cm epidermoid cyst filled w ith  tan, creamy m aterial. Also 
present are a central cystic follicle and an involuting corpus luteum  
w ith  characteristic yellow-orange convolutions.

this benign lesion is not associated with skin adnexal struc­
tures or any other type of teratomatous element, the identi­
fication of which would result in reclassification as a mature 
cystic teratoma (dermoid cyst). Some examples may represent 
insufficiently sampled mature cystic teratomas, and others may 
be related to squamous metaplasia occurring in either cystic 
Brenner tumors or cysts of a variety of other origins.

Ovarian epidermoid cysts are typically small, unilateral, 
incidental lesions that are filled with creamy keratinous debris 
that may be yellow, white, or tan (Fig. 7.143). The stratified 
squamous epithelial lining is mature and contains a variably 
prominent granular layer (Fig. 7.144).

FIG U RE 7.144. Epidermoid cyst. The cyst is filled w ith laminated 
layers of keratin (top). The squamous epithelial lining contains a 
granular layer (arrows). Unrem arkable ovarian stroma lies beneath the 
epithelium.
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Squamous Cell Carcinoma206207
Squamous cell carcinomas of the ovary are rare. This type 
of carcinoma is most commonly found arising within a 
mature cystic teratoma (see Figs. 7.261 and 7.262), and may 
also be seen as a component of a malignant Brenner tumor 
(see Fig. 7.139). In addition, primary ovarian squamous cell 
carcinomas can occur in pure form (SCCP) or in association 
with endometriosis (SCCE), and it is these tumors that are dis­
cussed in this section.

SCCP and SCCE typically present in adult women as a 
pelvic mass that has usually spread beyond the ovary at the time 
of presentation. In a substantial proportion of cases of SCCP, 
there is an interesting association with a history of high-grade 
squamous intraepithelial lesion (HSIL) of the uterine cervix. 
SCCP and SCCE average about 10 cm in diameter and usually 
have both solid and cystic components (Fig. 7.145). Histologi­
cally, these tumors grow in a variety of architectural patterns 
and tend to be poorly differentiated (Figs. 7.146 and 7.147). 
In some cases, the cystic portion of the tumor is lined by squa­
mous cell carcinoma in situ (Fig. 7.148).

The association of cervical HSIL with SCCP could be due 
to (a) contiguous retrograde spread of HSIL via the mucosal 
surface of the endometrium and fallopian tube onto the ovary,
(b) occult invasive cervical squamous cell carcinoma that has 
metastasized to the ovary, (c) retrograde tubal transport of exfo­
liated cervical HSIL followed by implantation onto the ovarian 
surface, or (d) an HPV-related “field effect” that targets both the 
uterine cervix and the ovary. I agree with Pins et al. and M ai et 
al. that the “field effect” theory is the most plausible explana­
tion for most examples of this phenomenon,206'207 just as I think 
that an analogous field effect is responsible for the rare associa­
tion of noninvasive or minimally invasive adenocarcinoma of 
the endocervix with ovarian tumors that have the appearance

FIG URE 7.146. Squamous cell carcinoma. In this section taken 
from the edge of the nodule in the preceding figure, the solid mass 
is seen to consist of jagged and irregular nests of invasive squamous 
cell carcinoma. The adjacent cyst locules are lined by squamous cell 
carcinoma in situ.

of borderline or well-differentiated carcinomas of endometri­
oid and/or mucinous type (see section on “metastatic” cervical 
carcinoma).

Differential Diagnosis
The differential diagnosis ofSCCP and SCCE includes metastatic 
squamous cell carcinoma, TCC (vs. squamous cell carcinoma with 
a prominent papillary architecture), and foci of squamous car­
cinoma or extensive squamous differentiation within malignant 
Brenner tumors and endometrioid carcinomas. A combination 
of clinicopathologic correlation, adequate histologic sampling of 
the tumor, and the identification of definite foci of squamous dif­
ferentiation are helpful in making these distinctions.

FIG U RE 7.145. Pure squamous cell carcinoma. This predominantly 
cystic ovarian mass has been opened, revealing the presence of a 
solid nodule of carcinoma (arrow) arising from one of the cyst w alls. 
This patient had previously undergone a hysterectomy for HSIL of the 
cervix (Figs. 7 .1 4 6 -7 .1 4 8  are from the same tumor).

FIG U R E 7.147. Squamous cell carcinoma. A: Infiltrative nest of 
squamous cell carcinoma w ith central necrosis. B: High-magnification 
image from a different area of the tumor documenting squamous dif­
ferentiation.
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FIGURE 7.148. Squamous cell carcinoma. High-magnification view  
of the in situ component that lines the locules of the cyst.

Prognosis
The prognosis of both SCCP and SCCE is poor, except in 
those few patients who present with stage I disease.

FIGURE 7.150. Adenofibromatous neoplasm w ith  mucin-containing  
signet-ring cells. A: In addition to microcysts, the epithelial islands 
contain scattered signet-ring cells. B: The presence of intracytoplas­
mic mucin globules w ithin the signet-ring cells is confirmed using a 
periodic acid-Schiff stain w ith  diastase pretreatment.

Adenofibromatous Neoplasm with Mucin- 
Containing Signet-Ring Cells123
The descriptive name of this rare tumor that occurs in women 
of reproductive age reflects the uncertainty about its type of 
differentiation and degree of aggressiveness. On the basis of 
limited experience, these tumors are provisionally considered 
to be low-grade adenocarcinomas within the miscellaneous cat­
egory of epithelial-stromal tumors.

These solid, well-circumscribed tumors have an ade­
nofibromatous growth pattern and feature an epithelial 
component that includes an admixture of microcysts and 
mucin-containing signet-ring cells (Figs. 7.149 and 7.150).

They are often misdiagnosed as a form of metastatic adenocar­
cinoma with signet-ring cells (Krukenberg tumor). Although 
long-term follow-up is most helpful in excluding this possi­
bility, the diagnosis of an adenofibromatous neoplasm with 
mucin-containing signet-ring cells can be suspected at the 
time of presentation in unilateral tumors with semiorganized 
epithelial and integral fibrous components that lack angio­
lymphatic invasion and occur in patients without a known 
extraovarian signet-ring carcinoma. Distinction of this tumor 
from the frankly malignant mixed carcinoma with microcys­
tic and signet-ring components is discussed in the section on 
mixed epithelial tumors.

Hepatoid Carcinoma208
Primary hepatoid carcinomas are rare tumors of adult women 
(mean age of 63 years) that present with symptoms related to 
a nondescript ovarian mass. Most such tumors have spread 
beyond the ovary at the time of presentation, and are associated 
with a poor prognosis. Their defining features are (a) a resem­
blance to hepatocellular carcinoma imparted by sheets, cords, 
and trabeculae of cells with abundant eosinophilic cytoplasm 
and centrally placed, rounded nuclei with single prominent 
nucleoli (Fig. 7.151), and (b) immunoreactivity for alpha- 
fetoprotein (AFP). Most hepatoid carcinomas have high mitotic 
rates, foci of tumor necrosis, hyaline globules, and occasional 
cells with striking nuclear enlargement and atypia. Some of 
these tumors are associated with a carcinoma of serous, endo­
metrioid, or mucinous type.209

FIGURE 7.149. Adenofibromatous neoplasm w ith mucin-containing 
signet-ring cells. Lobulated islands of neoplastic epithelium  w ith  
prominent microcysts are embedded w ithin a fibromatous stroma.

Differential Diagnosis
The occasional undifferentiated carcinoma that has hepatoid 
features by routine histology is still diagnosed as undifferenti­
ated carcinoma if the AFP immunostain is negative. Primary
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FIGURE 7.151. Hepatoid carcinoma. The tumor cells have abundant 
eosinophilic cytoplasm and form anastomosing trabecular structures. 
Note the scattered large cells w ith  bizarre nuclei.

FIGURE 7.152. Combined Brenner tumor/mucinous cystadenoma 
(sectioned surfaces of tw o different examples). A: A unilocular muci­
nous cystadenoma sits atop a solid Brenner tumor. B: The solid, pale 
yellow  tissue that expands the septa of this portion of a multilocular 
mucinous cystadenoma represents the Brenner component.

hepatocellular carcinoma metastatic to the ovary is extraordi­
narily rare and can usually be excluded on clinical grounds as 
well as by histology in the subset of hepatoid carcinomas that 
is associated with an epithelial-stromal tumor.210 Hepatoid yolk 
sac tumor is distinguished by its occurrence in a younger age 
group, the presence of other foci of typical yolk sac tumor, and 
less variation in nuclear size and shape (note that the presence 
of hyaline globules is not a discriminating feature, since they are 
often seen in both hepatoid carcinoma and hepatoid yolk sac 
tumor).208'211

Adenoid Cystic Carcinoma and Basaloid 
Carcinoma212
These ovarian tumors are extraordinarily rare and resemble 
their salivary gland counterparts. Adenoid cystic carcinoma is 
often associated with a component of serous, endometrioid, or 
clear cell carcinoma, usually presents at high stage, and pursues 
an aggressive clinical course. In contrast, basaloid carcinoma is 
associated with an excellent prognosis.

Mixed Epithelial Tumors
To qualify as a mixed epithelial tumor, the minor component(s) 
must in aggregate represent at least 10% of the tumor or be 
grossly evident as a different tumor type.194 Selected examples 
of mixed epithelial tumors are discussed below. A recent study 
of presumed mixed carcinomas with clear cell and serous com­
ponents concluded on the basis of immunophenotype and 
clinicopathologic features that such tumors are more appropri­
ately considered serous carcinomas with clear cell changes.213 
Moreover, in view of the fact that high-grade serous carcinoma 
frequently has poorly differentiated areas of no special type, I 
concur with those who consider such tumors to be of serous 
type, rather than categorizing them as mixed serous and undif­
ferentiated tumors.18

Brenner Tumor with Mucinous Cystadenoma190
About 20% of Brenner tumors are associated with a tumor 
of another type, which is most frequently a mucinous cystad­
enoma. The Brenner component may either be found adja­
cent to the mucinous tumor or incorporated within its walls 
(Figs. 7.152 and 7.153). The commonly noted presence of mucin­
ous epithelium lining the surface of transitional epithelial nests 
within a Brenner tumor, which has been referred to as metaplas­
tic Brenner tumor,191 is within the spectrum of ordinary Brenner 
tumor and is not considered a type of mixed epithelial tumor.

Mixed Epithelial Borderline Tumors
Classification of these tumors, which are noninvasive neoplasms 
that have the architecture of SBTs, is not standardized. One 
group defines mixed epithelial borderline tumor as containing

FIGURE 7.153. A,B: Combined Brenner tumor/mucinous cyst­
adenoma. In these tw o  different examples, nests of Brenner tumor 
embedded w ithin fibromatous stroma lie beneath cysts lined by bland 
mucinous epithelium.
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varying admixtures of two or more types of endocervical-like 
mucinous, ciliated serous, endometrioid, or squamous epi­
thelium, with those other components present representing at 
least 10% of the tumor epithelium .214 However, others consider 
tumors with an admixture of endocervical-type mucinous cells 
and serous cells to fall within the spectrum of endocervical- 
like mucinous borderline tumors, designate all such tumors as 
being of seromucinous type, and also include cases with endo­
metrioid differentiation under this same diagnostic heading.116
I concur with the former approach that maintains use of the 
term endocervical-like mucinous borderline tumor for those 
tumors that are dominated by endocervical-like mucinous epi­
thelium with variably prominent indifferent cells, and refer to 
tumors of mixed cell type as mixed epithelial borderline tumors 
followed by a specification of the cell types present (e.g., “mixed 
epithelial borderline tumor, seromucinous type” for those cases 
with mixed mucinous and ciliated serous differentiation). An 
example of a mixed epithelial borderline tumor of seromu­
cinous and endometrioid types is presented in Figure 7.154. 
Whatever terminology is used, these mixed tumors share many 
clinical and pathologic features with endocervical-like muci­
nous borderline tumors and can be managed similarly.116,214

Endometrioid Carcinoma Mixed with Clear Cell, 
Serous, or Undifferentiated Carcinoma
Admixtures of endometrioid and clear cell carcinoma may be 
seen, which typically occur in the setting of an endometriosis- 
associated tumor (Fig. 7.155). It is noteworthy that endometri­
oid carcinomas with a component of serous or undifferentiated 
carcinoma tend to behave more aggressively than carcinomas 
of pure endometrioid type.215,216

Mixed Carcinoma with Microcystic and 
Signet-Ring Components122
This rare tumor occurs in adult women (mean age of 58 years) 
and averages 7 cm in diameter. About one-third are bilateral, 
and the sectioned surface typically has both solid and cystic

FIG U R E 7.155. M ixed endometrioid carcinoma (right third) and par­
tia lly  necrotic clear cell carcinoma (left two-thirds) arising w ithin an 
endometriotic cyst.

components. Histologically, this tumor is characterized by 
sheets of malignant epithelial cells with a prominent micro- 
cystic pattern and variable numbers of mucin-containing sig- 
net-ring cells (Fig. 7.156). Areas with serous or endometrioid 
differentiation are almost always present, but are often focal.

Differential Diagnosis
The main differential diagnostic consideration is metastatic 
signet-ring carcinoma (Krukenberg tumor), which typically 
does not have a prominent microcystic component, lacks foci 
of serous or endometrioid differentiation, is more likely to be 
bilateral, and is usually associated with a known extraovarian 
source. The lack of an adenofibromatous component, the pres­
ence of foci with recognizable serous or endometrioid differen­
tiation, and the frankly malignant nature of these tumors help

FIG U R E 7.154. M ixed epithelial borderline tumor, seromucinous 
(left) and endometrioid (right) types.

FIG U R E 7.156. A ,B : Carcinoma w ith  a predominant microcystic pat­
tern. Sheets of neoplastic epithelial cells are punctuated by microcysts 
and signet-ring cells.
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to distinguish them from the so-called adenofibromatous neo­
plasm with mucin-containing signet-ring cells.123 Some of these 
microcystic/signet-ring carcinomas may fit within the broad 
definition that some use for clear cell carcinoma that allows 
the presence of numerous mucin-containing signet-ring cells.9

Prognosis
Most patients with mixed carcinoma with microcystic and sig­
net-ring components present with high-stage disease and have 
an unfavorable prognosis that is similar to those with other 
types o f high-stage ovarian carcinoma.

Undifferentiated Carcinoma217
Only broad generalizations can be made about this group of tumors, 
since they are defined differendy by different investigators. Undif­
ferentiated carcinomas represent about 5% to 10% of epithelial- 
stromal tumors, occur in adult women, have typically spread beyond 
the ovary at the time of presentation, and are aggressive tumors with 
a poor prognosis. In their most typical form, they consist of sheets of 
poorly differentiated malignant cells with histologic and/or immu­
nologic evidence of epithelial differentiation (Fig. 7.157). Mitotic 
activity is brisk, and there are often foci of tumor necrosis. Some 
pathologists allow up to 50% of specific types of ovarian carcinoma, 
which is usually of the serous variety, to be present in undifferenti­
ated carcinoma.217 I prefer the more rigid WHO criteria, in which 
undifferentiated carcinomas are either completely devoid of differ­
entiated areas or contain only small foci of differentiated tumor.194

SEX CORD-STROMAL TUMORS
Sex cord differentiation refers to cells of the Sertoli or granu­
losa cell lineage that form epithelial structures, and “stroma” 
in this context refers to fibromatous, thecomatous, or steroid

FIGURE 7.157. Undifferentiated carcinoma of the ovary. Thin bands 
of fibrous stroma separate aggregates of undifferentiated tumor cells 
w ith  brisk mitotic activity. Rare foci of d ifferentiation, in this case 
m anifested by a fe w  tiny glandular structures, are allow ed in undif­
ferentiated  carcinoma.

cell differentiation. Tumors within this category, which repre­
sent only about 6% of all primary ovarian neoplasms, may be 
composed of one or more of these various components, and 
are classified accordingly. Most sex cord-stromal tumors can 
be placed into one of four broad categories: granulosa cell 
tumors, tumors in the fibroma-thecoma group, Sertoli-stromal 
tumors, and steroid cell tumors, which is the order in which 
these tumors are discussed. Roughly 70% of sex cord-stromal 
tumors are fibromas; other tumors of this type that are likely 
to be encountered in an ordinary hospital-based practice are 
the occasional adult granulosa cell tumor (AGCT) and tumors 
in the thecoma/fibrothecoma group. All of the several other 
tumors in this category are very rare and collectively account 
for <1% of primary ovarian tumors.

Because of the rarity of many of these tumors and the pres­
ence of diverse histologic features that may overlap with other 
neoplasms, the diagnosis of sex cord-stromal tumors can be 
difficult. Immunohistochemistry can play an important role in 
resolving these diagnostic dilemmas. Of the variety of markers 
that have been shown to exhibit a reasonable degree of speci­
ficity and sensitivity for sex cord-stromal tumors, inhibin and 
calretinin are the most thoroughly studied and widely available 
(calretinin is more commonly used as a marker of mesothe­
lial differentiation).147,218-222 A few broad generalizations and 
caveats are in order that relate to their utility: (a) although 
most types of sex cord-stromal tumors are immunoreactive for 
inhibin and calretinin, fibromas are often negative for these 
markers, (b) the differential diagnosis often pits one sex cord- 
stromal tumor against another, and these markers are usually 
of little to no help in this situation, (c) neither inhibin nor 
calretinin is entirely sensitive or specific for sex cord-stromal 
differentiation, and are best utilized as part of an antibody 
panel, and (d) steroid-type cells can occasionally be found 
either scattered within or forming bands along the periphery 
of a variety of ovarian neoplasms and their presence, which will 
be highlighted by inhibin and calretinin immunostains, does 
not necessarily indicate that the tumor belongs to the sex cord- 
stromal category.223,224

Adult Granulosa Cell Tumor225-228
AGCTs account for roughly 10% of sex cord-stromal tumors 
and about 2% to 3% of all primary ovarian cancers. AGCTs 
are low-grade malignant tumors that typically present as an 
adnexal mass (mean size of 12 cm) in a 50 to 55 year old 
woman, although these neoplasms may occur at any age. 
They are commonly associated with estrogenic manifestations 
such as abnormal uterine bleeding, which are often associ­
ated with disordered proliferative endometrium or endome­
trial hyperplasia and in a small percentage of cases are due 
to the presence of well-differentiated endometrial endometri­
oid adenocarcinoma. Roughly 10% of cases present abruptly 
as a result of tumor rupture and hemoperitoneum. The vast 
majority of AGCTs are confined to the ovary at the time of 
presentation.

Approximately 95% of AGCTs are unilateral, and most 
are composed of a combination of solid yellow and cystic tissue
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FIGURE 7.158. Adult granulosa cell tumor w ith tw o distinct compo­
nents. A  solid, pale yellow  nodule sits atop tan tissue w ith multiple 
crevice-like spaces, some of which are filled w ith hemorrhagic material.

(Figs. 7 .158-7 .160). Cysts may be filled with fluid or blood, 
and some examples are diffusely hemorrhagic (Fig. 7.161).

AGCTs exhibit a wide range of histologic patterns that 
are frequently admixed with one another. Before launching 
into a discussion of these various patterns, it is important to 
note that morphology at the cellular level plays a critical role 
in the diagnosis of AGCTs. The neoplastic cells typically have 
scant cytoplasm and angulated to oval, monotonous nuclei 
that appear to have been thrown together at random within 
the constraints of a given pattern. Occasional mitotic figures 
are an expected finding, but high mitotic counts and atypical 
mitoses are unusual. In classic cases, many of the tumor cells 
exhibit prominent nuclear grooves. Although such grooves are 
one of the most useful diagnostic features of AGCTs, they can 
also be seen in Brenner tumors and a few other ovarian tumors.

FIGURE 7.160. Adult granulosa cell tumor. This section through the 
solid and spongy portion of the ovarian tumor in the previous image 
demonstrates solid yellow  tissue a t le ft blending w ith  spongy tissue at 
right. A portion of the cyst w all is shown a t the extrem e right.

AGCTs rarely contain focal areas with bizarre nuclei, which is 
a finding of no prognostic significance.229

The nuclear features of AGCTs as described above are 
apparent in several of the images that are provided to illus­
trate the various histologic patterns, which are referred to as 
diffuse, microfollicular, trabecular, insular, macrofollicular, 
watered silk, gyriform, pseudopapillary, and sarcomatoid (in 
approximate decreasing order of frequency). Although some 
pathologists consider the diffuse and sarcomatoid patterns 
to be one and the same, I concur with those who separate 
these two patterns. In the diffuse pattern, cells grow as solid 
sheets, but their nuclear features are similar to those of typical

FIGURE 7.159. Adult granulosa cell tumor. CT scan of a predomi­
nantly cystic granulosa cell tumor that measures 29 cm in diameter. 
The asterisk marks a spongy portion of the tumor that blends superi­
orly w ith more solid tissue, as demonstrated in the following figure.

FIGURE 7.161. Adult granulosa cell tum or w ith  prominent hemor­
rhagic areas. Sections through this cystic tumor reveal a thick hem­
orrhagic w all w ith  scattered cysts and focal pale ye llow  areas. The 
resemblance to placental tissue w ith  scattered infarcts is striking. Not 
surprisingly, the most diagnostic areas histologically are contained 
w ithin the solid patches of pale ye llow  tissue.
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FIGURE 7.162. A,B: Adult granulosa cell tumor w ith  a diffuse pat­
tern. Note that the cells have the typical nuclear features of the usual 
granulosa cell tumor.

AGCTs (Fig. 7.162). In contrast, sarcomatoid AGCT features 
spindle-shaped cells with inconspicuous nuclear grooves, and 
can be easily confused with cellular fibroma or fibrosarcoma 
(Fig. 7.163). As illustrated in Figure 7.164, a reticulin stain 
can be o f great assistance in excluding a tumor in the fibroma- 
thecoma group.

The microfollicular pattern of AGCT features character­
istic Call-Exner bodies, which are small rounded cavities that 
usually contain eosinophilic material and/or a few degenerat­
ing nuclei (Figs. 7.165 and 7.166). In the trabecular pattern, 
the tumor forms anastomosing cords of cells of varying thick­
ness (Fig. 7.167). The insular pattern is characterized by dis­
crete nests of tumor cells separated by a variable amount of

FIGURE 7.163. Adult granulosa cell tumor w ith  a sarcomatoid pat­
tern. A: Note the suggestion of a fascicular architecture and the pres­
ence of some plump spindle-shaped cells, which raise the possibil­
ity of fibrosarcoma or cellular fibroma. B: These tumors exhibit more 
nuclear atypia and higher mitotic rates than the typical granulosa cell 
tumor.

FIGURE 7.164. Adult granulosa cell tumor w ith a sarcomatoid pat­
tern. A reticulin stain shows fibrils partially enveloping large aggre­
gates of tumor cells. This pattern is very helpful in distinguishing 
granulosa cell tumors from those of a fibrothecomatous nature, which 
characteristically have reticulin fibrils surrounding cells individually or 
in groups of only a fe w  cells.

stroma (Fig. 7.168). A macrofollicular pattern is created when 
neoplastic granulosa cells line a major or minor cystic compo­
nent that is grossly apparent (Fig. 7.169). The pseudopapil- 
lary pattern is created as a result of cystic degeneration, and is 
often associated with hemorrhage and necrosis (Fig. 7.170).230 
The uncommon watered silk and gyriform patterns, which are 
described and illustrated in Figures 7.171 and 7.172, are often 
seen blending with one another. Formation of small hollow 
tubules is not common in AGCTs, but can be seen on rare 
occasions.

The rare luteinized variant of AGCT can cause diag­
nostic difficulties because the neoplastic granulosa cells 
acquire considerable amounts o f eosinophilic cytoplasm,

FIGURE 7.165. Adult granulosa cell tumor w ith  a microfollicular 
pattern. The inset highlights a Call-Exner body whose cavity contains 
a degenerating nucleus.
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FIGURE 7.166. Adult granu­
losa cell tumor. A: High- 
magnification v iew  of Call-Exner 
bodies w ith  densely eosinophilic 
m aterial w ithin their cavities. 
The jum bled arrangem ent of the 
nuclei, their angulated contours, 
and prominent nuclear grooves 
are characteristic features of this 
tumor. B: Papanicolaou-stained 
scrape preparation that shows 
a Call-Exner body and scattered 
cells w ith  nuclear grooves.

their nuclei become more rounded, nucleoli become 
more apparent, the dominant architectural pattern is dif­
fuse, and nuclear grooves are less conspicuous than usual
(Fig. 7 .173).231

The stroma in AGCTs varies from barely discernible 
in tumors with a diffuse pattern of growth to prominent in 
some examples in which the tumor cells form nests and cords 
(Fig. 7.174). The stroma can be fibromatous or thecomatous, 
exhibits a range of cellularity, and may be highly vascular. 
Superimposed recent or remote hemorrhage may also alter the 
histologic appearance.

Like most sex cord-stromal tumors, AGCTs are typically 
immunoreactive for inhibin and calretinin, and lack expression

of epithelial membrane antigen.147 W hen constructing an 
antibody panel to help differentiate AGCT from a tumor out­
side of the sex cord-stromal group, these markers should be 
included (see below).

In a recent study, nearly all AGCTs were shown to have a 
single point mutation in FOXL2, which is a gene that encodes 
a transcription factor that is known to play a critical role in the 
development of granulosa cells.232 Identification of this abnor­
mality may serve as an additional diagnostic tool in selected 
cases. In addition, further study of the mutated FOXL2 gene 
and its associated protein may lead to a better understanding of 
the pathogenesis of AGCT and to targeted therapies in patients 
with recurrent disease.

FIGURE 7.167. Adult granulosa cell tumor w ith a trabecular/corded  
pattern.

FIGURE 7.168. Adult granulosa cell tumor w ith  an insular (nested) 
pattern.
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FIGURE 7.169. Adult granulosa cell tumor w ith a macrofollicular 
pattern. This representative portion of a large unilocular cyst is lined 
by a band of neoplastic granulosa cells. Tumors of this type need to be 
distinguished from follicle cysts.

Differential Diagnosis
As should be expected for a tumor with such a wide spectrum 
of histologic patterns, the differential diagnosis of AGCT is 
broad and dependent upon the pattern encountered.

• Diffuse AGCTs can be misinterpreted as undifferentiated 
carcinoma or small cell carcinoma of hypercalcemic type 
(SCCH T), but these carcinomas often present with wide­
spread disease, lack estrogenic manifestations, lack nuclear 
grooves, have high mitotic rates, lack inhibin immunore­
activity, and often express epithelial membrane antigen.233 
SCCH T is further differentiated by its occurrence in a 
younger age group and its frequent association with hyper­
calcemia.

• Primary endometrioid stromal sarcoma is a differential diag­
nostic consideration of AGCT of diffuse or sarcomatoid

FIGURE 7.170. Adult granulosa cell tumor w ith  a pseudopapillary  
pattern. Note: This image w as taken from a section of the partially  
cystic and hemorrhagic tan tissue in Fig. 7.158.

FIGURE 7.171. Adult granulosa cell tumor w ith a w atered silk pat­
tern formed by undulating parallel rows of tumor cells.

types. Its recognition is aided by its characteristic vascular 
pattern, lack of nuclear grooves, tongue-like pattern of infil­
tration in areas with extraovarian involvement, diffuse and 
strong immunoreactivity for CD 10, lack of staining with 
inhibin and calretinin, absence of estrogenic manifestations, 
association with endometriosis, and the identification of 
reticulin fibrils enveloping individual tumor cells.176'179,234

• As previously discussed and illustrated, a reticulin stain is 
of value in distinguishing sarcomatoid AGCT from cellular 
fibroma and fibrosarcoma.

• Although some AGCTs can have a prominent fibromatous 
or thecomatous stroma, the granulosa cell component is still 
readily identifiable. If such a tumor has only focal and minor 
sex cord elements, then the designation of stromal tumor 
with minor sex cord elements is more appropriate.235

FIGURE 7.172. Adult granulosa cell tumor w ith a gyriform pattern  
formed by zigzag cords of tumor cells. This pattern creates an irregular 
network of clear crevice-like spaces in between the neoplastic granu­
losa cells.
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FIGURE 7.173. Adult granulosa cell tumor, luteinized variant. In con­
trast to the usual adult granulosa cell tumor, this variant features cells 
w ith abundant eosinophilic cytoplasm and a subpopulation of cells 
w ith rounded nuclei and prominent nucleoli. The jumbled cell arrange­
ment and occasional cells w ith nuclear grooves are preserved features 
of granulosa cell differentiation.

• The differential diagnosis of the microfollicular pattern of 
AGCT with endometrioid carcinoma with sex cord-like pat­
terns is discussed in the section on this variant of endome­
trioid carcinoma. It is worth reiterating that granulosa cell 
tumors are frequently immunoreactive for cytokeratin, ren­
dering a positive result with this common marker of epithe­
lial differentiation of no help in the distinction of AGCT 
from carcinoma of any type.147,148

• The starry sky pattern of Burkitt’s lymphoma (see Fig. 7.290) 
can be confused with the microfollicular pattern of AGCT if 
the structures related to the phagocytic activity of histiocytes 
are misinterpreted as Call-Exner bodies.236 In contrast to 
Burkitt’s lymphoma, AGCT occurs in an older age group, is 
rarely bilateral, has distinctly different nuclear features, and 
does not stain with lymphoid markers.

FIGURE 7.174. Adult granulosa cell tumor w ith  a fibromatous 
stroma.

• The insular pattern of AGCT can mimic nests of carcinoid 
tumor. However, carcinoid tumors are composed of cells 
with nuclei that have stippled chromatin without grooves 
and cytoplasm that often contains visible eosinophilic gran­
ules. Moreover, metastatic carcinoid tumors are usually bilat­
eral and primary insular carcinoid tumors are often found 
arising within a mature cystic teratoma.237-239 In problematic 
cases, immunoreactivity for chromogranin and synaptophy- 
sin can confirm the diagnosis of carcinoid tumor.146

• The resemblance of AGCT with an insular pattern to benign 
Brenner tumor is discussed in the section on the latter entity.

• Macrofollicular AGCTs can resemble large follicle cysts or the 
large solitary luteinized follicle cyst of pregnancy and the puer­
perium. In contrast to these benign cysts, the granulosa cells 
lining cystic AGCTs and those within the cyst wall have the 
typical nuclear features of AGCTs. Moreover, the cells that line 
cystic AGCTs do not have the abundant eosinophilic cyto­
plasm and at least focal significant nuclear pleomorphism that 
characterizes the large follicle cyst associated with pregnancy.240

• Luteinized AGCTs can be difficult to distinguish from 
steroid cell tumors, but when sufficiently sampled should 
contain areas with the architectural and nuclear features of 
AGCTs of the usual type.231 Luteinized AGCTs can also be 
confused with JGCTs and thecomas, as discussed in the sec­
tions on these entities.

• The distinction of a small AGCT from an incidental granu­
losa cell proliferation of pregnancy is discussed in Chapter 6.

• The cord-like pattern of metastatic lobular carcinoma of the 
breast can simulate the corded/trabecular pattern of AGCT, 
but is distinguished by the history of lobular breast carci­
noma, high incidence of bilateral ovarian involvement, lack 
of nuclear grooves, presence of intracytoplasmic mucin, 
commonly present immunoreactivity for epithelial mem­
brane antigen and gross cystic disease fluid protein-15, and 
lack of expression of inhibin.

• Rare metastatic melanomas that are composed of diffuse 
sheets of cells with small nuclei can resemble diffuse or 
luteinized AGCT. Features that favor melanoma include 
a prior history of melanoma, bilaterality, absent to infre­
quent nuclear grooves, intranuclear pseudoinclusions, iden­
tification of melanin pigment, frank nuclear anaplasia, and 
immunoreactivity for the melanoma markers HMB-45 and/ 
or Melan-A in conjunction with negative staining for inhibin 
and calretinin (the expected, but not invariable, immuno- 
phenotype).241,242 Note that while S I00 normally serves as 
a good marker of melanocytic differentiation, the fact that 
about half of AGCTs are SI 00-positive limits its utility in 
this situation.148

Prognosis
AGCTs are notorious for their tendency to recur m any years 
after removal, w ith recurrences eventually seen in about 
one-third of patients. Most recurrences are w ithin the abdo­
men and pelvis, and are associated w ith a poor prognosis. 
Patients with tumor confined to the ovary (stage I) at the 
time of presentation have a 10-year survival o f about 90%,
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whereas higher stage patients have only about a 60% 10-year 
survival. Stage I tumors that have ruptured are more likely 
to recur than unruptured stage I tumors. Numerous stud­
ies have examined m ultiple potential prognostic factors such 
as tumor size, m itotic rate, degree o f nuclear atypia, histo­
logic pattern, DNA ploidy, and Ki-67 index w ith inconsis­
tent results, and none with a significance that compares with 
tumor stage.243

Juvenile Granulosa Cell Tumor244245
JGCTs are very rare neoplasms, representing only about 5% of 
tumors in the granulosa cell group. As their name indicates, the 
vast majority of these tumors present in young patients (mean 
age of 13 years), with prepubertal patients often exhibiting fea­
tures of isosexual pseudoprecocity. JGCTs are rarely bilateral, 
have a mean size of 13 cm, and have a gross appearance that 
overlaps with that of AGCTs.

The most common histologic pattern of JGCTs features 
solid sheets and/or nodules of luteinized granulosa cells that 
are punctuated by haphazardly placed and variably promi­
nent follicular spaces (Fig. 7 .175). Theca cells may be seen 
surrounding some of the follicles, and are often admixed with 
granulosa cells in the solid areas. The follicles typically vary 
in size and shape, are lined by granulosa cells, usually con­
tain eosinophilic to basophilic material w ithin their lumens, 
and are an important diagnostic feature. The granulosa cells 
are usually m itotically active and have abundant eosino­
philic to vacuolated cytoplasm, rounded nuclei with absent 
to rare grooves, and a variable degree of nuclear atypia (Fig. 
7 .176). It is noteworthy that about 15% of JGCTs exhibit 
severe nuclear atypia, but this has not been shown to worsen 
the prognosis. Hemorrhage and/or necrosis m ay be pres­
ent. JGCTs are typically immunoreactive for inhibin and 
calretinin .147,220,222

FIG U R E 7.175. Juvenile granulosa cell tumor. A t low magnification, 
several follicles of variable sizes and shapes are present. N ote the  
presence of eosinophilic fluid w ithin many of the follicles.

FIG U R E 7.176. Juvenile granulosa cell tumor. As is typical, the neo­
plastic cells at the edge of this follicle have abundant eosinophilic to 
vacuolated cytoplasm, lack nuclear grooves, and are m itotically active.

Differential Diagnosis
• Distinction of JG CT from AGCT can be difficult, partic­

ularly when dealing with the luteinized variant of AGCT. 
However, JGCTs generally occur in a younger age group, 
have a characteristic follicular pattern, lack nuclear grooves, 
and typically have a high mitotic rate.

• Malignant germ cell tumors such as yolk sac tumor and 
embryonal carcinoma occur in a similar age group as JGCTs 
and can show some histologic similarities. In contrast to most 
JGCTs, these germ cell tumors have more frankly malignant- 
appearing nuclear features, do not form follicles, and typi­
cally have elevated serum levels of AFP and/or ß-hCG. The 
diagnosis of yolk sac tumors is also often facilitated by the 
presence of a reticular pattern, Schiller-Duval bodies, and 
AFP immunoreactivity.

• The follicle-like spaces and frequent presence of a subset ofcells 
with abundant eosinophilic cytoplasm in SCCHT can result 
in its confusion with JGCT, but these carcinomas often pres­
ent with widespread rather than stage I disease, are frequently 
associated with elevated serum calcium levels, lack estro­
genic manifestations, and lack inhibin immunoreactivity.233 
It should be noted that although this type of carcinoma is 
often immunoreactive for epithelial membrane antigen,233 
JG CT may also focally express this marker.246

• JGCTs with inapparent follicles can resemble thecomas, 
but extensive sampling of JGCTs w ill demonstrate at least 
focal areas with the characteristic follicular pattern. A 
reticulin stain is also helpful in identifying the scant fibrils 
that outline groups of granulosa cells in JGCT, which con­
trasts with the abundance of intercellular fibrils in theco­
mas and in areas with thecomatous differentiation. Usual 
thecomas also typically occur in an older age group and 
seldom exhibit the degree of m itotic activity seen in most 
JGCTs.
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• The tubulocystic variant of clear cell carcinoma can be simu­
lated by JG CT if the follicles are lined by hobnail-like cells. 
However, clear cell carcinomas occur in an older age group, 
often have admixed papillary and solid patterns, and have 
glycogen-rich rather than lipid-rich cytoplasm. A potential 
diagnostic pitfall is that some degree of inhibin immuno­
reactivity has been reported in a few ovarian clear cell car­
cinomas.247

• Although pregnancy luteomas with follicle-like spaces can 
mimic juvenile JGCTs, the former have more monotonous 
nuclear and architectural features, are often multiple and/or 
bilateral, and their association with pregnancy is more than 
just coincidental.

• Metastatic melanoma can consist of cells with abundant 
eosinophilic cytoplasm and form follicle-like spaces, impart­
ing a resemblance to JGCT.241'242 Features that favor meta­
static melanoma include a previous history of melanom?, age 
over 20 years, tumor bilaterality, identification of melanin 
pigment, nuclear pseudoinclusions, and immunoreactivity 
for a panel of melanoma markers coupled with lack of stain­
ing for inhibin and calretinin.

Prognosis
Stage is the dominant prognostic factor in JGCT. Nearly all 
patients have stage I disease, and nearly all of these patients 
are cured by surgical removal of the tumor. Those few patients 
who have extraovarian spread at the time of operation often 
die of their disease, typically within the first 3 years following 
their diagnosis.

Fibroma
Fibromas are far and away the most common sex cord-stro- 
mal tumor, and account for about 4% of all prim ary ovar­
ian tumors.1,16 These benign collagen-producing tumors 
typ ically present as a pelvic mass (average size of 6 cm) in 
a m iddle-aged woman (mean age o f 48 years). Ascites is 
present in roughly 10% of patients, and approxim ately 1% 
of cases are associated w ith M eigs’ syndrome (ascites and 
pleural effusion that resolve after removal of the fibroma). 
Less than 10% of ovarian fibromas are bilateral or calcified. 
The presence of these features, particu larly in combination 
and in young patients, suggests the presence of nevoid basal 
cell carcinoma (Gorlin) syndrome, whose more common 
manifestations include the early development of m ultiple 
basal cell carcinomas and odontogenic keratocysts.248-250

Grossly, fibromas typically have a smooth to bosselated, 
off-white external surface and a solid sectioned surface that is 
firm and whorled with a color that may be white, pale yellow, 
and/or tan (Fig. 7 .177). Areas of cystic degeneration are seen 
on occasion. Those fibromas that are associated with nevoid 
basal cell carcinoma syndrome are often multinodular.

Histologically, fibromas are composed of a sparsely to 
moderately cellular population of spindle-shaped cells that 
form intertwining fascicles or storiform patterns within a colla- 
genized matrix that may be hyalinized (Figs. 7.178—7.180). The

1 cm

FIGURE 7.177. Fibroma. External surface (left) and sectioned sur­
face (right). This tumor is solid and composed of firm, trabeculated, 
w hite to pale yellow  tissue.

elongated nuclei do not exhibit significant cytologic atypia, and 
mitotic figures are uncommon. Patchy areas of edema are com­
monly present in fibromas and related tumors, as illustrated in 
the section on cellular fibroma. In some cases, the edematous 
areas can be difficult to distinguish from thecomatous differ­
entiation, as discussed in the section on fibrothecoma. Small 
amounts of intracytoplasmic lipid can be seen in fibromas, 
which can cause further confusion with thecomatous tumors. 
An example of a calcified fibroma from a patient with nevoid 
basal cell carcinoma syndrome is shown in Figure 7.181.

Differential Diagnosis
• The distinction of fibroma from cellular fibroma, fibroth­

ecoma, and usual thecoma can be subjective and arbitrary, as 
discussed in the following sections.

FIGURE 7.178. Fibroma. In this typical exam ple, intertwining fas­
cicles of bland, spindle-shaped cells are set w ithin a collagenous 
stroma.
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FIGURE 7.179. Fibroma w ith  an irregularly and tightly whorled (sto- 
riform) pattern.

FIGURE 7.181. Fibroma w ith  calcifications. Bilateral calcified fibro­
mas w ere present in this 17 year-old patient w ith nevoid basal cell 
carcinoma (Gorlin) syndrome.

• A fibromatous tumor that contains significant numbers of 
luteinized stromal cells is considered a luteinized thecoma 
rather than a luteinized fibroma, as discussed in the section 
on luteinized thecomas.

• The pseudolobular pattern of sclerosing stromal tumor (SST) 
can be simulated by fibromas with patchy edema or those 
with sharply demarcated differences in cellularity, but fibro­
mas have a less prominent vascular pattern than SSTs, lack the 
rounded vacuolated cells that are characteristic of the latter 
neoplasm, and tend to occur in an older patient population.

• Fibromas can resemble leiomyomas, which rarely occur in 
the ovary. This distinction is discussed in the section on ovar­
ian leiomyomas, but it is worth noting here that about half 
of ovarian fibromas are at least focally immunoreactive for 
smooth muscle actin, rendering this stain of little use in the 
differentiation of fibroma from leiomyoma.251

• Since fibromas displace rather than incorporate ovarian fol­
licles and their derivatives, they should not be confused with 
massive edema or ovarian fibromatosis.

• Whether a small fibroma is dignified as such or designated a 
benign fibromatous nodule is a matter of personal preference.

Cellular Fibroma
Approximately 10% of benign ovarian fibromatous neoplasms 
are markedly cellular and are referred to as cellular fibro­
mas.252,253 Although there is significant overlap in the gross 
appearance of ordinary fibroma and cellular fibroma, the sec­
tioned surface of the latter is more likely to contain shades of 
yellow and have a soft or rubbery texture that may be described 
as “fleshy” (Fig 7.182). Although these tumors can be intensely 
cellular, the mitotic rate is <3 mitotic figures per 10 high- 
power fields (MF/10 HPF), no atypical mitotic figures are pres­
ent, and there is no significant nuclear atypia (Fig. 7.183A). 
Reticulin stains highlight fibrils surrounding individual tumor 
cells (Fig. 7.183B), which can be of diagnostic significance in

FIGURE 7.180. Fibroma w ith  hyalinized stroma.
FIGURE 7.182. Cellular fibroma. As is often the case w ith this vari­
ant, the sectioned surface is yellow  and rubbery.
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FIGURE 7.183. Cellular fibroma. A: The tumor is densely cellular, 
but does not exhibit significant nuclear atypia or mitotic activity. 
B: A reticulin stain highlights the delicate, darkly-stained fibrils that 
are present in between individual tumor cells, which helps to distin­
guish cellular fibroma from the diffuse variant of adult granulosa cell 
tumor (hematoxylin counterstain).

selected instances. As is true of fibromatous ovarian neoplasms 
in general, intercellular edema can alter the gross and micro­
scopic appearance of cellular fibromas (Figs. 7.184 and 7.185). 
Necrosis is present in a minority of tumors, and is often seen 
in the setting of a pedunculated tumor that has undergone tor­
sion.

An important modification in the classification of cellu­
lar fibromas was made in 2006 that provides a needed buffer 
zone between cellular fibroma and fibrosarcoma.253 Using ear­
lier guidelines, mitotic activity was of paramount importance 
in distinguishing these two tumors (<3 MF/10 HPF —> cel­
lular fibroma; 4 or more MF/10 HPF —» fibrosarcoma).252 The

FIGURE 7.184. Cellular fibroma w ith edema. The sectioned surface 
of this tumor has a w et, mottled appearance due to the presence of 
multiple patches of intercellular edema.

FIGURE 7.185. Cellular fibroma w ith  edema (histologic correlate 
of preceding image). A: Hypercellular regions alternate w ith  patchy 
hypocellular edematous zones. B: High-magnification v iew  of a transi­
tion betw een edematous and cellular areas.

degree of nuclear atypia played a secondary role, since both 
cellular fibromas and fibrosarcomas could exhibit a moderate 
degree of atypia in the Prat and Scully study.252 In the more 
recent and larger study by Irving et al. the category of mitoti­
cally active cellular fibroma (MACF) was created to house those 
fibromatous tumors with mild nuclear atypia and increased 
numbers of normal mitoses (mitotic counts of >4 MF/10 HPF 
using the highest count method rather than the average count 
method of Prat and Scully) (Fig. 7 .186).253 Using this method­
ology, these tumors had mitotic counts that ranged from 4 to 
19 MF/10 HPF and were found to behave no differently from 
their less mitotically active counterparts.253

Emblematic of the subjective nature of what constitutes 
moderate nuclear atypia in this group of tumors, Irving et al.

FIGURE 7.186. M itotically active cellular fibroma. Two normal mitotic 
figures are present in this image. Although this cellular tumor had a 
mitotic count as high as 7 M F /1 0 HPF, the presence of only mild nuclear 
atypia distinguishes it from fibrosarcoma (compare w ith Fig. 7.187).
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considered none of the 75 cellular fibromas and MACFs in their 
study to exhibit more than mild atypia (except for focal reactive 
atypia of moderate degree that bordered foci of necrosis in a few 
cases), whereas Prat and Scully considered 6 of their 11 cellular 
fibromas to exhibit moderate nuclear atypia.252,253 Since the cur­
rent guidelines are to categorize mitotically active fibromatous 
ovarian neoplasms as MACFs if they exhibit no more than mild 
atypia and to reserve the diagnosis of fibrosarcoma for those cases 
that exhibit the combination of moderate to severe atypia and a 
high mitotic rate, it is clear that there will be some cases where 
this distinction rests on the subjective opinion of the pathologist 
as to whether the degree of atypia is mild or moderate.

Both typical cellular fibromas and its mitotically active 
variant can be considered benign for management purposes, 
although some tumors that are adherent to adjacent structures 
or that have ruptured have recurred.252

Differential Diagnosis
• The degree of cellularity at which a fibroma becomes a cel­

lular fibroma is in the eye of the beholder, and the current 
criteria used to distinguish cellular fibroma from MACF and 
fibrosarcoma have been discussed above.

• Stromal hyperplasia can have an appearance similar to cellu­
lar fibroma when viewed at high magnification, but is read­
ily distinguished by its bilaterality, mild degree of ovarian 
enlargement, entrapment of normal ovarian structures, and 
less discrete nodularity.

• Luteinized thecomas often have a cellular fibromatous back­
ground, but are recognized by their clusters of luteinized cells.

• AGCTs of diffuse and sarcomatoid types may resemble cel­
lular fibromas, but the presence of nuclear grooves and/or 
a pattern of reticulin fibrils surrounding cellular aggregates 
rather than individual tumor cells facilitate the recognition 
of the granulosa cell nature of these neoplasms.

• Just as ordinary fibroma can be confused with leiomyoma, cel­
lular fibroma can be mistaken for cellular leiomyoma. This dis­
tinction is touched upon in the section on ovarian leiomyomas.

• Primary endometrioid stromal sarcoma and metastatic endo­
metrial stromal sarcoma are distinguished by their charac­
teristic vascular pattern and CD 10 immunoreactivity; the 
former is also frequently associated with endometriosis and 
the latter is often bilateral and associated with a known pri­
m ary uterine tumor.176,179,253

• A gastrointestinal stromal tumor (GIST) that has metasta­
sized to the ovary can mimic a cellular fibroma.254 The fre­
quent bilaterality of these metastases, the clinical history of 
such a tumor, and immunoreactivity with c-KIT (CD 117) 
and CD 34 in conjunction with desmin negativity help to 
confirm the diagnosis and also exclude the additional pos­
sibility o f a smooth muscle neoplasm.

Fibrosarcoma
Although fibrosarcomas are considered to be the most com­
mon ovarian sarcoma, these are very rare neoplasms. The typi­
cal presentation is that of a postmenopausal woman (mean age

FIGURE 7.187. Fibrosarcoma. This tumor is mitotically active and 
features significant nuclear atypia in the form of plump, spindle- 
shaped cells w ith prominent nucleoli.

of 58 years) who presents with a large pelvic mass (average size 
of 17 cm).252

The sectioned surface of ovarian fibrosarcoma is usually 
solid, soft, and grayish-white to tan with interspersed areas of 
hemorrhage and necrosis. Histologically, the fascicular architec­
ture of these hypercellular tumors may be difficult to appreciate, 
although herringbone or storiform patterns may be recognizable. 
At high magnification, nuclei are ovoid to spindle-shaped, often 
contain prominent nucleoli, and exhibit moderate to severe 
atypia (Fig. 7.187). Mitotic figures, including atypical forms, are 
readily identified, with mitotic counts of at least 4MF/10 HPF.252

Differential Diagnosis
The distinction of fibrosarcoma from MACF has been dis­
cussed in the previous section, and the comments made therein 
regarding the separation of cellular fibromas from endometrial 
stromal sarcomas and a subset of AGCTs are equally applicable 
to fibrosarcoma in its distinction from these tumors. As noted 
in Chapter 6, tangential cutting through a mitotically active 
zone of the theca externa of an ovarian follicle can produce a 
solid-appearing nodule that can be misinterpreted as a micro­
scopic fibrosarcoma (see Figs. 6.19 and 6.20).

Thecoma, Usual Type255-257
Usual thecomas are rare stromal neoplasms that typically occur 
in postmenopausal women (mean age of 60 years), and are 
often associated with estrogenic manifestations similar to those 
described for AGCT. They are confined to the ovary at presen­
tation and are almost always unilateral. For unknown reasons, 
no large series focusing on the pathologic features of the usual 
type of thecoma has been published for over 60 years.

Grossly, thecomas are solid, circumscribed neoplasms with 
a mean size of 7 cm, and their sectioned surface is typically 
yellow. Histologically, classic examples of thecoma are com­
posed of sheets of cells resembling those of the theca interna
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FIGURE 7.188. A ,B : Thecoma. The tumor consists of sheets of cells 
w ith ovoid to spindle-shaped nuclei and clear, vacuolated cytoplasm. 
Scattered hyaline plaques are evident.

with abundant cytoplasm that is pale-staining and lipid-rich 
(Fig. 7.188). Nuclei vary in shape from round to oval to spin- 
died and lack significant atypia. Mitotic figures are usually not 
apparent. Reticulin stains highlight the presence of delicate 
fibrils enveloping individual cells. A characteristic feature is the 
common presence of hyaline plaques, although these are also 
often seen in fibromas. Rare thecomas in young adult women 
may be extensively calcified.258

The subjectivity of the diagnosis of thecoma increases 
when non-classic cases that have predominantly spindle-shaped 
nuclei and/or dense cytoplasm are encountered. In these cases, 
the diagnosis is often heavily influenced by the presence of 
estrogenic manifestations, which favors thecoma over fibroma. 
In cases where a frozen sample of tumor is available, the pres­
ence of abundant intracytoplasmic lipid as detected with the 
oil red O stain is also supportive of a diagnosis of thecoma, and 
more than minimal immunoreactivity for inhibin has also been 
taken as evidence in favor of thecoma over fibroma.9 In addition 
to being positive for inhibin, thecomas are typically immuno- 
reactive for calretinin and fail to stain with cytokeratin.147,220,221

significant stromal component and hyaline plaques of theco­
mas, and have monotonous, round, centrally located nuclei, 
often with prominent nucleoli, that are quite different from 
the nuclei of usual thecomas.

Prognosis
The vast majority of thecomas are benign, and criteria for 
malignancy have not been established. Diagnoses such as 
fibrosarcoma and sarcomatoid granulosa cell tumor should 
be strongly considered before raising the possibility of malig­
nant thecoma, of which there are only a few well-documented 
cases.256,259 Given that identification of thecomatous differen­
tiation is often a subjective exercise even in bland tumors, it is 
not surprising that those rare potentially malignant thecomas 
that exhibit brisk mitotic activity and marked nuclear atypia 
are not easily recognized as being of thecal origin.

Fibrothecoma
The typical fibroma is readily distinguished from the classic 
thecoma. However, m any of the tumors w ith in  this group 
have overlapping features, and some have applied the term 
“fibrothecoma” in this situation. Drs. Scully, Young, and 
Clement do not use this term, and instead prefer to diag­
nose such tumors as fibromas unless lip id and/or inhibin 
stains provide supportive evidence for thecoma as discussed 
above.9 In practice, frozen tissue is un likely to be available to 
perform an oil red O lip id stain and it is not cost-effective 
to perform an inhibin immunostain in an effort to help dis­
tinguish one benign ovarian stromal tumor from another, 
m aking fibroma the usual default diagnosis for tumors with 
blended fibrothecomatous features. On the other hand, it 
seems appropriate to use the term fibrothecoma for those 
tumors that contain an admixture o f separately recognizable 
fibromatous and thecomatous components (Figs. 7 .189 and 
7 .190). W ithout a lip id stain, it can be difficult to distinguish

Differential Diagnosis
• In addition to the often subjective distinction of usual the­

coma from fibroma as discussed above, thecoma can be con­
fused with the luteinized variant of AGCT. In contrast to 
thecoma, a well-sampled granulosa cell tumor of this type 
contains some areas with nuclear grooves and the usual archi­
tectural patterns of AGCT, has scant rather than abundant 
intercellular fibrils as demonstrated with a reticulin stain, 
and may be immunoreactive for cytokeratin.231

• Some steroid cell tumors in the “not otherwise specified” cat­
egory may be misinterpreted as usual thecomas because of 
their abundant lipid-rich cytoplasm and sheetlike architec­
ture. However, these steroid tumors more frequently exhibit 
androgenic rather than estrogenic manifestations, lack the

FIGURE 7.189. Fibrothecoma. The sectioned surface is solid with 
both light gray (fibromatous) and yellow  (thecomatous) areas.
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FIG U RE 7 .190. Fibrothecoma. An area of cellular fibroma (top) is 
adjacent to an area w ith  thecomatous differentiation (bottom).

fibrothecomas of this type from fibromas w ith edematous 
regions, but such a distinction is only of academic interest.

Luteinized Thecoma260
Luteinized thecomas occur at an average age of 46 years. About 
half of these tumors are associated with estrogenic manifesta­
tions, and another 10% exhibit androgenic changes. As is the 
case for usual thecomas, luteinized thecomas are solid neoplasms 
that have an average size of 7 cm, a smooth external surface, 
an often partially lobulated sectioned surface that is usually a 
shade of yellow, and are rarely bilateral (Fig. 7.191). Luteinized 
thecomas may have either a fibromatous or thecomatous back­
ground, with the former often being cellular and outnumbering 
the latter by a ratio of roughly 5 to 1. The distinguishing histo­
logic feature of luteinized thecomas is the presence of aggregates

FIG U R E 7.191 . Luteinized thecoma. The sectioned surface of this 
tum or is solid, yellow , lobulated, and focally hypervascular.

of luteinized cells that are recognized by their abundant pale 
to eosinophilic cytoplasm and round nuclei that often contain 
single prominent nucleoli (Fig. 7.192). By definition, crystals of 
Reinke are not identified in these steroid-type cells (see below).

Rare luteinized thecomas have a peculiar association with 
sclerosing peritonitis, and have a different set of clinical and 
pathologic features.261'262 These lesions occur over a wide age 
range (median age of 27 years), are not associated with endo­
crine manifestations, and are almost always bilateral. They 
may be small to quite large (average size of 10 cm), and often 
exhibit a high mitotic rate within the spindle cell population, 
stromal edema with formation of microcysts, and entrapped 
follicular elements. Although occasional patients may die 
related to complications of sclerosing peritonitis, the ovarian 
masses have behaved in a benign fashion. The possibility that 
the ovarian lesions actually represent reactive stromal prolif­
erations has recently been given serious consideration, and an 
alternative designation of thecomatosis has been proposed.262 
A nonneoplastic etiology is supported by the common finding 
of entrapped follicles, the sparing of the medullary region in 
involved ovaries that are small enough to have preserved archi­
tecture, and the nearly universal bilaterality of this process.

Differential Diagnosis
The differential diagnosis of luteinized thecoma includes other 
tumors in the fibroma-thecoma group, stromal-Leydig cell 
tumor, steroid cell tumor, and stromal hyperthecosis.

• The presence of significant numbers of luteinized cells is the 
determining factor in the distinction of luteinized thecoma 
from other tumors in the fibroma-thecoma group. In the usual 
situation, an ovarian tumor that otherwise has the histologic 
appearance of a fibroma or cellular fibroma is found to have 
several clusters of luteinized cells, at which point the tumor 
magically transforms into a luteinized thecoma. Although such

FIG U R E 7.192. Luteinized thecoma. A: Aggregates of luteinized 
cells are present w ithin a fibromatous background. B: In this high- 
magnification v iew  of the luteinized cells, note the common presence 
of single prominent nucleoli.
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tumors can literally be thought of as “fibromas on steroids” 
and the diagnostic term luteinized fibroma may seem more 
appropriate, these tumors are classified as a variant of thecoma 
in deference to their endocrine nature, which is evidenced by 
the presence of cells of the type that secrete steroid hormones.

• In yet another twist of nomenclature, stromal-Leydig cell 
tumor is the diagnostic term used in the very rare situation 
in which crystals of Reinke are found within the steroid-type 
cells of a tumor that otherwise exhibits the histologic features 
of a luteinized thecoma.

• On occasion, the luteinized cells can come to dominate a 
case of luteinized thecoma, which results in a resemblance to 
a steroid cell tumor. By convention, a diagnosis of steroid cell 
tumor is not made unless the fibromatous or thecomatous 
component of such a case constitutes < 10% of the tumor.9

• The differential diagnosis of luteinized thecoma with stro­
mal hyperthecosis is discussed in the section on stromal 
hyperthecosis in Chapter 6.

Behavior
The vast majority of luteinized thecomas are benign, but those 
with the combination of high mitotic rates and significant 
nuclear atypia should be flagged as having recurring potential.

Stromal Tumor With Minor Sex Cord Elements235
Tumors in the fibroma-thecoma group may rarely contain 
focal sex cord elements that do not alter the behavior of these 
benign tumors. The sex cord component usually has an indif­
ferent appearance (Fig. 7.193), but may also resemble neoplas­
tic granulosa cells or immature Sertoli tubules.

Sclerosing Stromal Tumor263-265
SST is a rare benign tumor that typically presents in a young 
woman (mean age of 26 years) as a nonfunctional ovarian mass. 
Virtually all well-documented tumors of this type are unilateral.

FIGURE 7.194. Sclerosing stromal tumor. This view  of a bivalved 
tumor demonstrates a sharply circumscribed, off-w hite to tannish pink 
neoplasm with scattered cystic areas. (Courtesy of Dr. Colin J. R. Stewart)

SSTs average about 10 cm in diameter, and are nodular masses 
with a smooth external surface. The sectioned surface of most 
tumors is rubbery, predominantly solid, and off-white to pale 
yellow with edematous areas (Fig. 7.194). Scattered cysts are 
commonly present, and rare SSTs present as unilocular cysts.

Histologically, SSTs exhibit a characteristic pseudolobula­
tion that is due to the presence of cellular nodules that are sepa­
rated by edematous or sclerotic tissue (Figs. 7.195 and 7.196). 
W ithin the cellular islands is a prominent network of thin- 
walled vessels that are commonly dilated and irregularly shaped, 
imparting a resemblance to hemangiopericytoma (Fig. 7.197). 
W hen examined at high magnification, the cellular areas are 
found to be composed of a hodgepodge of rounded cells with 
vacuolated cytoplasm (theca-like luteinized cells that typically 
have little to no functionality) and spindle-shaped fibroblas­
tic cells (Fig. 7.198). Occasionally, signet-ring-like cells may 
be present within these areas (Fig. 7.199). Reticulin fibrils are
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FIG UR E 7.193. Cellular fibroma w ith minor sex cord elements. The 
focal nests of indifferent-appearing sex cord elem ents are associated 
w ith retraction artifact.

F IG UR E 7.195. Sclerosing stromal tumor. This low-magnification 
view  highlights the characteristic pseudolobular architecture that is 
formed by cellular islands separated by lacy edematous tissue.
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FIG U R E 7.196. Sclerosing stromal tumor. An alternating sclerotic F IG U RE 7.198. Sclerosing stromal tumor. There is an admixture of
and edem atous area at left merges w ith  a lobulated cellular region vacuolated cells w ith round contours and spindle-shaped cells w ithin
at right. the cellular regions.

abundant and surround individual tumor cells. M itotic figures 
are uncommon. The cysts in these tumors form as an exag­
geration of stromal edema, and lack an epithelial lining. Most 
SSTs are immunoreactive for inhibin in the vacuolated theca- 
like component and also exhibit positive staining for actin and 
desmin in the spindle cell component.265

Differential Diagnosis
The distinction between SST and fibroma is discussed in the 
section on fibroma, and largely applies to thecoma as well. 
More important is the distinction from metastatic signet-ring 
adenocarcinoma (Krukenberg tumor), which may be simu­
lated by SSTs with prominent signet-ring-like cells. Unlike 
SSTs, Krukenberg tumors are often bilateral, occur in an older 
age group, and have mucin rather than lipid-containing signet- 
ring cells that are immunoreactive for cytokeratin.

Signet-Ring Stromal Tumor266 267
This extraordinarily rare benign neoplasm is worthy of discus­
sion because it can be mistaken for metastatic signet-ring car­
cinoma (Krukenberg tumor). These tumors are almost always 
unilateral and are composed of an admixture of spindle-shaped 
stromal cells with a variably-prominent signet-ring compo­
nent (Fig. 7.200). In a minority of signet-ring stromal tumors, 
intracytoplasmic and extracellular hyaline globules are pres­
ent. The signet-ring cells of these tumors have bland nuclei 
that are compressed into peripheral crescentic shapes by single, 
large vacuoles that do not contain mucin or lipid. In contrast, 
Krukenberg tumors harbor mucin-containing signet-ring cells 
that are usually admixed with more obvious epithelial ele­
ments. Krukenberg tumors are also likely to be bilateral, may 
be found in association with peritoneal implants and/or asci­
tes, and may be associated with a known primary malignancy.

*

FIG U R E 7.197 . Sclerosing stromal tumor. Note the prominent thin- 
w alled  vessels, some of which have a staghorn configuration rem inis­
cent of th at seen in hemangiopericytomas.
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FIG U R E 7.199. Sclerosing stromal tumor. Scattered signet-ring­
like cells, such as the one marked by the arrow, can be seen in these 
tumors due to the presence of lipid-containing vacuoles.
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FIG URE 7.200. A ,B : Signet-ring stromal tumor. The presence of 
numerous signet-ring cells can result in misdiagnosis as m etastatic 
signet-ring carcinoma if the pathologist is unaware of the existence of 
this entity and mucin stains are not performed.

Immunohistochemistry can also be utilized to help distinguish 
these two tumors, since signet-ring stromal tumors are typi­
cally immunoreactive for vimentin and fail to express cytoker­
atin and epithelial membrane antigen, which is the opposite 
phenotype of that expected for Krukenberg tumors.**

Unlike most other tumors in the sex cord-stromal category, sig­
net-ring stromal tumors are usually not immunoreactive for inhibin 
or calretinin. To my eye, these tumors bear a strong resemblance to 
the variant of gastrointestinal stromal tumor (GIST) that has exag­
gerated cytoplasmic vacuoles. It would be interesting to determine 
if ovarian signet-ring stromal tumors express the GIST-associated 
marker c-KIT (CD117). If so, then perhaps these tumors represent 
yet another form of extragastrointestinal GIST, such as those that 
occur in the vagina (Chapter 2) and omentum (Chapter 8).

Microcystic Stromal Tumor268
This recently described tumor is yet another example of 
an extremely rare benign ovarian stromal tumor. The typi­
cal presentation is that of a mostly solid, unilateral ovarian 
mass (mean size of 9 cm) in an adult woman (mean age of 
45 years). The diagnosis is based upon the presence of lobulated 
cellular islands composed of cells with bland nuclear features 
and minimal mitotic activity that form a microcystic pattern 
(Fig. 7.201). These lobules are typically separated from one 
another by bands of hyalinized fibrous tissue or fibrous plaques.

**To date, all well-documented signet-ring stromal tumors have been nega­
tive for cytokeratin. A single neoplasm reported along w ith three signet-ring 
stromal tumors as a “related tumor” exhibited epithelial differentiation as 
evidenced by cytokeratin immunoreactivity and numerous desmosomes ultra- 
structurally, and was theorized to represent an unusual granulosa cell tumor or 
unclassified sex cord-stromal tumor with signet-ring cells.266 The immunophe- 
notype o f this tumor has sometimes been inappropriately considered evidence 
that signet-ring stromal tumors can occasionally be positive for cytokeratin.

FIG U R E 7 .201. Microcystic stromal tumor. A: Lobulated cellular 
areas w ith  interspersed microcysts are separated by hyalinized fibrous 
bands. B: A t higher magnification, the microcystic pattern and bland 
nuclear features th at are characteristic of this neoplasm are better 
appreciated. (Courtesy of Drs. Julie A. Irving and Robert H. Young)

Approximately 60% of cases have focal areas with bizarre nuclei 
that appear to represent a degenerative phenomenon.

Microcystic stromal tumors are typically negative for epi­
thelial membrane antigen and strongly and diffusely positive for 
CD 10 and vimentin. Stains for inhibin, calretinin, and cytokera­
tin are generally negative, but focal and weak immunoreactivity 
for these markers is seen in a minority of cases. These tumors 
should be thoroughly sampled for histologic evaluation to exclude 
the possibility of a tumor of another type with microcystic change 
(e.g., luteinized thecoma associated with sclerosing peritonitis, 
Sertoli-Leydig cell tumor (SLCT), yolk sac tumor, struma ovarii, 
and ovarian carcinoma with a microcystic pattern).

Sertoli Cell Tumor149
These very rare tumors, which are far less common than the hardly 
commonplace SLCTs, tend to occur in young adult women 
(mean age 30 years). Sertoli cell tumors are usually nonfunc­
tional, occasionally estrogenic, and uncommonly androgenic. 
Aside from possible hormonal manifestations, these tumors may 
present with abdominal swelling, abdominal pain, incidentally, 
or rarely in association with Peutz-Jeghers syndrome.

Sertoli cell tumors are unilateral neoplasms with an aver­
age size of 9 cm, and have a sectioned surface that is usually 
solid, lobulated, and yellow. Tubular differentiation is almost 
always present, at least focally, in the form of solid and/or hol­
low tubules (Figs. 7.202 and 7.203). Other common archi­
tectural patterns include formations o f cords, trabeculae, and 
diffuse sheets of sertoliform cells. The fibrous stroma that sepa­
rates the sertoliform elements ranges from virtually inapparent 
to thin and delicate to broad and hyalinized. In most cases, 
there is no significant nuclear atypia or mitotic activity, and 
the cells have moderate amounts o f pale-staining cytoplasm. 
In one-third of cases, occasional nuclear grooves are identified.
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vs
FIG U R E 7.202. Sertoli cell tumor composed of closely packed hol­
low tubules that are lined by m itotically inactive cells w ith  bland 
nuclear features.

Approximately 10% of Sertoli cell tumors qualify as the 
lipid-rich variant due to the presence of solid tubules with 
abundant intracytoplasmic lipid, which results in a clear, vacu­
olated appearance. Another 10% of cases have abundant eosin­
ophilic cytoplasm and are referred to as oxyphil Sertoli cell 
tumors. Histologic features that are more likely to be present 
in those rare Sertoli cell tumors that pursue a malignant clini­
cal course are significant nuclear atypia of a non-degenerative 
nature, brisk mitotic activity, and tumor cell necrosis, particu­
larly when seen in combination.

Differential Diagnosis
The differential diagnosis of Sertoli cell tumor includes well- 
differentiated SLCT, AGCT, carcinoid tumor, tubular Kruken- 
berg tumor, sertoliform endometrioid carcinoma, ovarian 
tumor of probable wolffian origin, and steroid cell tumor.

FIG U R E 7.203 . A ,B : Sertoli cell tumor. This exam ple features solid 
tubules surrounded by clear spaces that are related to retraction  
artifact.

Immunohistochemistry can play a vital role in evaluating Ser­
toli cell tumors, since inhibin and/or calretinin immunoreac­
tivity will help place the tumor in the sex cord-stromal category, 
and the lack of staining with epithelial membrane antigen and 
neuroendocrine markers such as chromogranin help to exclude 
carcinomas and carcinoid tumors, respectively.

• Well-differentiated SLCT is distinguished by the presence 
of Leydig cells, although some investigators allow “rare” or 
“a few” Leydig cells within Sertoli cell tumors. However, the 
presence of a few such cells in a virilized patient is more likely 
to be related to undersampling of a SLCT.

• Sertoli cell tumors that have trabecular or diffuse patterns 
may mimic an AGCT, but the latter tumor tends to occur in 
an older age group, is less proficient at forming tubules, and 
has more prominent nuclear grooves.

• The discussion in the section on the differential diagnosis 
of SLCTs with carcinoid tumors and tubular Krukenberg 
tumors pertains to Sertoli cell tumors as well.

• The differential diagnosis with sertoliform endometrioid 
carcinoma, ovarian tumor of probable wolffian origin, and 
the lipid-rich variant of Sertoli cell tumor with steroid cell 
tumor are discussed in the sections on these other entities.

Sertoli-Leydig Cell Tumors
SLCTs, which are also known as androblastomas, have sex cord 
and stromal elements that exhibit testicular differentiation.269 
These rare tumors, which represent only about 1 of every 500 
ovarian tumors, usually occur in young women (mean age of 
25 years), almost half of whom have some evidence of viril­
ization.269 Nearly all patients present with unilateral, smooth- 
surfaced tumors that are confined to the ovary (mean size 
13 cm). As discussed in the following paragraphs, SLCTs 
exhibit a wide range of histologic patterns, may contain het­
erologous elements, and have a prognosis that correlates with 
their degree of differentiation.

Notes:
1. In the setting of an associated Sertoli cell component, the 

steroid cells of SLCTs are presumed to represent Leydig 
cells, even without identification of crystals of Reinke. This 
convention simplifies the nomenclature of these tumors, 
since identification of such crystals in SLCTs is the excep­
tion rather than the rule.269 An additional point of potential 
confusion is that the identification of steroid cells meeting 
this relaxed definition of Leydig cells is not required for 
the diagnosis of the intermediate and poorly differentiated 
forms of SLCT.269

2. The frequency of well differentiated, intermediate differen­
tiated, and poorly differentiated SCLTs has been reported as 
10%, 70%, and 20%, respectively (after reassignment of the 
heterologous cases according to the degree of differentia­
tion of their homologous component).269 However, nearly 
all tumors reviewed to obtain these frequencies were from 
consultation cases. Since it is considerably easier for general
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surgical pathologists to recognize well-differentiated SLCTs 
than intermediate and poorly differentiated forms, reports 
from referral centers probably have a significant selection 
bias that results in an underestimation of the proportion of 
SLCTs that are well differentiated (note that six of the seven 
in -hou se cases in the Harvard series were well-differentiated 
SLCTs).269’270

W ell-differentiated S L C T s  have an average size of 5 cm, 
and are typically solid, lobulated, and yellow (Fig. 7.204).270 
The lobules are formed by closely packed aggregates of hol­
low or solid tubules that are lined by mitotically inactive 
Sertoli cells with bland nuclear features (Fig. 7.205). Leydig 
cells, which have abundant cytoplasm that ranges from vacu­
olated to eosinophilic, are found in nests within the stroma 
(Figs. 7.205 and 7.206). The supporting stroma is variable in

FIG URE 7.205. W ell-differentiated Sertoli-Leydig cell tumor. A: The 
lobulated architecture is highlighted in this low-magnification view. 
B: At high magnification, nests of Leydig cells w ith vacuolated cyto­
plasm are seen in association w ith hollow tubules lined by Sertoli cells.

FIG U R E 7.206. W ell-d ifferentiated  Sertoli-Leydig cell tumor. In this 
exam ple, the centrally located Leydig cell component consists of cells 
w ith  abundant eosinophilic cytoplasm.

amount and consists of bands of mature fibrous tissue. Reti- 
form patterns and heterologous elements are not present in 
well-differentiated SLCTs.

Since all well-differentiated tumors reported to date have 
followed a benign clinical course, unilateral salpingo-oopho- 
rectomy is appropriate treatment for a young woman who 
wishes to preserve her fertility.

S L C T s  o f intermediate differentiation typically have a 
yellow-tinged, lobulated solid component that is often admixed 
with scattered cysts (Fig. 7.207). The lobules are often domi­
nated by largely nondescript, spindle-shaped cells that have 
been variously attributed to cellular proliferations of immature

FIG U RE 7.207. Sertoli-Leydig cell tumor of interm ediate differentia­
tion w ith  heterologous mucinous elem ents. The sectioned surface of 
this formalin-fixed tumor from a 17 year-old virilized fem ale is com­
posed of pale yellow, lobulated tissue admixed w ith cystic spaces. 
Note the presence of inspissated, glistening mucoid m aterial related 
to mucinous differentiation. (Courtesy of Dr. Julio A. Lagos.)
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FIGURE 7.210. Sertoli-Leydig cell tumor of intermediate differen­
tiation. In this example, many of the Sertoli cells form thin cordlike 
structures w ithin an edematous stroma. Leydig cells, disposed singly 
and in small clusters, are also present, and are particularly evident in 
the circled region.

FIGURE 7.208. Sertoli-Leydig cell tumor of interm ediate d ifferentia­
tion. This low-m agnification v iew  highlights the cellular lobules that 
are a prominent feature of most tumors of this type.

Sertoli cells269 or primitive gonadal stromal cells271 (Fig. 7.208). 
Subtle evidence of Sertoli and Leydig cell differentiation is often 
best appreciated at the periphery of these lobules (Fig. 7.209) 
or w ithin the usually hypocellular and often edematous bands 
of connective tissue that separate the lobules (Fig. 7.210). For 
Sertoli cells, formation of epithelial ribbons, cords, and hollow 
or solid tubules constitute such evidence. Leydig cells have a 
similar appearance regardless of the degree of differentiation 
of the SLCT, which is in keeping with their presumed reac­
tive rather than neoplastic nature.272 Some degree of mitotic 
activity is usually evident within both the nondescript cellular 
and recognizably sertoliform components, and the degree of 
nuclear atypia in these cell types ranges from mild to moderate.

In rare cases, cells with bizarre nuclei of presumed degenerative 
nature are present that have no impact on the prognosis.229

Patients with SLCTs of intermediate differentiation have a 
favorable prognosis, with only about 10% of such tumors pursu­
ing a malignant clinical course.269 Adjuvant therapy is generally 
reserved for those few patients whose tumors have ruptured or been 
found to have spread beyond the ovary at the time of operation.

P o o r ly  d iffe re n t ia te d  S L C T s  often have extensive areas 
of hemorrhage and necrosis. They can be difficult to diagnose, 
since the viable areas typically consist predominantly of solid 
sheets of mitotically active cells that resemble a sarcoma of no 
special type (Fig. 7.211). In the setting of a young woman with

,  \
.  O T

FIGURE 7.211. Sertoli-Leydig cell tumor, poorly differentiated (sar­
comatoid). Large portions of these tumors are indistinguishable from  
sarcomas and other poorly differentiated malignant neoplasms w ith a 
spindle cell component. Note the brisk mitotic activity.

FIGURE 7.209. Sertoli-Leydig cell tumor of interm ediate d ifferentia­
tion. Sertoli and Leydig cell differentiation is often most apparent at 
the periphery of cellular nodules. A: Sertoli cell differentiation in the 
form of focal corded growth (arrows). B: Nests of Leydig cells w ith  
eosinophilic and vacuolated cytoplasm (circled) are seen a t or near 
the periphery of an otherw ise nondescript spindle cell stromal nodule.
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FIGURE 7.212. A ,B : Histology of the normal rete testis. Epithelial- 
lined papillary projections protrude into slit-like spaces that are elon­
gated and interconnected. Note the hyalinization of some of the stro­
mal cores of the papillae.

FIGURE 7.213. Sertoli-Leydig cell tumor, cystic retiform variant. The 
cystic mass has been opened, revealing scattered edematous polyps 
and redundant folds of tissue projecting from its inner lining. (Courtesy 
of Dr. Colin J. R. Stew art.)

virilization, a tumor with these features should be suspected 
of being of Sertoli-Leydig cell origin, and multiple sections 
should be examined to look for areas with recognizable Sertoli- 
Leydig cell differentiation. Poorly differentiated SLCTs are 
full-fledged malignancies, and account for most tumor-related 
deaths within the SLCT category.

SLCTs with retiform elements contain areas that archi­
tecturally resemble the normal rete testis (Fig. 7.212). In the 
landmark studies by Young and Scully, a retiform pattern 
only needed to be present in >5% of the tumor to fit into this 
category, which accounted for approximately 10% to 15% of 
SLCTs in their series.269,273 In the most recent W HO classifica­
tion, SLCTs with between 10% and 90% retiform elements 
are referred to as SLCTs with retiform elements, whereas those 
with >90% retiform elements are further dignified as retiform 
SLCTs.194 Although this change was purportedly made to bet­
ter segregate prognostically different tumor types,256 virtually 
all of the variation in prognosis of SLCTs is captured by the 
stage of the tumor and its degree of differentiation.

In comparison to patients with SLCTs in general, those 
with SLCTs with a significant retiform component are more 
likely to present at an even younger age and are less likely to 
be virilized.273-275 A significant retiform component is seen only 
in SLCTs in the intermediate to poorly differentiated spectrum, 
and most such tumors are at least partially cystic. Occasionally, 
retiform SLCTs feature large, edematous polyps that project into 
the lumen of a cystic neoplasm (Fig. 7.213). In this situation, 
large portions of the polyps show nonspecific findings, and thor­
ough sampling is necessary to identify the retiform elements.

The retiform pattern consists of a network of inter­
connected, irregularly branched, slit-like tubular spaces or 
cysts with intraluminal papillary or polypoid projections 
(Figs. 7.214 and 7.215). These intraluminal structures usually 
take the form of microscopic papillae that may have hyalinized 
cores or a complex branching pattern with cellular budding.

These patterns may result in a resemblance to clear cell car­
cinoma or a well-differentiated papillary serous carcinoma, 
respectively.

Most SLCTs with retiform elements that have pursued a 
malignant clinical course have been either poorly differenti­
ated or poorly sampled, and the metastatic deposits in these 
tumors usually have a sarcomatoid pattern that lacks retiform 
elements.273,274 Therefore, although it is sometimes stated that 
SLCTs with prominent retiform elements are more likely to 
behave aggressively than nonretiform SLCTs, it does not 
appear likely that the presence or dominance of the retiform 
pattern is a prognostic factor that is independent of the degree 
of differentiation.

FIGURE 7.214. Sertoli-Leydig cell tumor of interm ediate differentia­
tion w ith  retiform elements. The elongated retiform spaces are dilated 
w ith  slit-like branches and occasional intraluminal papillary projec­
tions. (Courtesy of Dr. Colin J. R. S tew art.)
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FIGURE 7.215. A,B: Sertoli-Leydig cell tumor of interm ediate dif­
ferentiation w ith  retiform elements. Retiform areas are seen adjacent 
to cords of Sertoli cells. Note the hyalinization of the stromal cores 
of the papillae, which is a frequent finding. (Courtesy of Dr. Colin J. 
R. S tew art.)

H e te ro lo g o u s  e lem en ts  are found within approximately 
20% of SLCTs, all of which are either of intermediate dif­
ferentiation or poorly differentiated.276'277 The most com­
mon heterologous element, which is seen in roughly 80% 
of such cases, is mucinous epithelium of gastric or intestinal 
type. SLCTs with heterologous elements of this type are often 
composed of an admixture of solid and cystic components. 
Mucoid material may be grossly apparent when these tumors 
are sectioned, as shown in Figure 7.207. Histologically, the 
mucinous glands show varying degrees of cystic dilatation, 
and often have eosinophilic secretions within their lumens 
(Fig. 7.216). In most cases, goblet cells indicative of intestinal 
differentiation are identified at least focally within the mucinous

FIGURE 7.216. Sertoli-Leydig cell tumor of interm ediate d ifferentia­
tion w ith  heterologous elements. The cystically dilated glands th at are 
filled w ith  eosinophilic material are lined by mucinous epithelium , as 
illustrated in the following figure.

FIGURE 7.217. Sertoli-Leydig cell tumor of intermediate differentia­
tion w ith  heterologous elements. A t high magnification, some of the 
mucinous glands are seen to be lined by epithelium that includes gob­
let cells (adjacent to asterisk}. Note the presence of neighboring nests 
of carcinoid tumor surrounded by retraction artifact (arrow).

epithelium, which otherwise often has abundant eosinophilic 
cytoplasm (Fig. 7.217). In other examples, the mucinous epi­
thelium resembles that of the gastric pylorus and is devoid of 
goblet cells. The mucinous epithelium usually has a benign 
appearance, but can appear borderline or low-grade malignant. 
In some cases, mucinous epithelium may be associated with 
neuroendocrine cells that contain basally-located eosinophilic 
granules that can be highlighted with argentaffin (Fontana- 
Masson) or argyrophilic (Grimelius) stains, and Paneth cells are 
rarely evident. Of those cases with identifiable neuroendocrine 
cells, more than half are associated with microscopic and pre­
sumably incidental carcinoid tumors (Fig. 7.217).

The other major heterologous elements that may be 
encountered in SLCTs are immature skeletal muscle and 
islands of fetal-type cartilage. In those rare SLCTs that are 
associated with elevated AFP levels, heterologous AFP-positive 
hepatocytes that resemble Leydig cells in routinely-stained sec­
tions may be present.278 Such tumors also tend to have retiform 
elements.

Although the prognosis of SLCTs with gastrointestinal 
heterologous elements is excellent and survival of patients 
with SLCTs with mesenchymal heterologous elements is poor, 
much of this difference can be explained by the degree of dif­
ferentiation of the SLCT. Cases with gastrointestinal epithe­
lium are usually of intermediate differentiation, whereas cases 
with immature skeletal muscle or cartilage are almost always 
poorly differentiated.

Differential Diagnosis
The differential diagnosis of well-differentiated SLCT and 
those of intermediate differentiation includes Sertoli cell 
tumor, sertoliform endometrioid carcinoma, AGCT, trabecu­
lar carcinoid tumor, tubular Krukenberg tumor, and the ovar­
ian tumor of probable wolffian origin.
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• Sertoli cell tumors are distinguished from well-differentiated 
SLCTs by the absence of Leydig cells.

• Features that help to distinguish sertoliform endometrioid 
carcinomas from Sertoli cell tumors and SLCTs are discussed 
in the section on ovarian endometrioid carcinomas that 
resemble sex cord-stromal tumors. W hile on the topic of 
diagnostic difficulties caused by unusual endometrioid pat­
terns, the converse problem should also be noted wherein 
occasional well to moderately differentiated SLCTs contain 
large numbers of pseudoendometrioid tubules that can result 
in misclassification as endometrioid carcinoma.279

• AGCTs with trabecular and cordlike patterns can resemble 
SLCTs, particularly when luteinized stromal cells are also 
present. However, AGCTs occur in an older age group and 
are often associated with estrogenic rather than androgenic 
manifestations. Histologically, most AGCTs are composed 
of cells with characteristic nuclear grooves that are lacking 
in SLCTs.

• Trabecular carcinoid tumors only rarely contain a steroid cell 
component, and are also distinguished from SLCTs by their 
stippled chromatin pattern, intracytoplasmic eosinophilic 
neurosecretory granules, and characteristic long ribbons of 
columnar cells.237'269 The diagnosis of carcinoid tumor can 
be confirmed by demonstrating immunoreactivity for neuro­
endocrine markers such as chromogranin and synaptophysin 
and lack of staining for inhibin.146 In addition, SLCTs are 
almost always unilateral and are not associated with germ 
cell elements, whereas metastatic carcinoid tumors are usu­
ally bilateral and primary carcinoid tumors are often found 
arising within a teratoma or in association with struma 
ovarii.237'280

• The resemblance of tubular Krukenberg tumors to SLCTs is 
heightened in cases with luteinized stromal cells and/or asso­
ciated virilization. However, in contrast to SLCTs, tubular 
Krukenberg tumors are likely to be bilateral, may be found 
in association with peritoneal implants and/or ascites, may 
be associated with a known primary malignancy, and have 
tubules that are usually lined by cells that exhibit significant 
nuclear atypia and mitotic activity.281 Most importantly, 
both the tubular lining and the involved stroma of tubular 
Krukenberg tumors contain scattered mucin-filled signet- 
ring cells that are absent in SLCTs.281

• Ovarian tumors of probable wolffian origin can form serto­
liform solid tubules, but lack a Leydig cell component and 
are not associated with androgenic manifestations.282 Further 
differentiating features of this tumor as discussed in its dif­
ferential diagnosis with Sertoli cell tumor in the section on 
ovarian wolffian tumors are applicable to SLCTs as well.

In addition to sarcoma, poorly differentiated SLCTs can 
resemble carcinosarcoma (malignant mixed mesodermal 
tumor), particularly when heterologous mesenchymal ele­
ments are present. In contrast to most SLCTs, carcinosarcomas 
occur in an older age group, lack androgenic manifestations, 
have more pleomorphic epithelial and stromal elements, fail 
to stain with inhibin, and have an epithelial component that is

immunoreactive for epithelial membrane antigen.283’284 SLCTs 
with heterologous elements may also be misinterpreted as ovar­
ian teratomas. However, teratomas are distinguished by their 
lack of Sertoli and Leydig cells and the common presence of 
skin, skin adnexal, and neuroectodermal elements.269

In resolving the differential diagnosis between retiform 
SLCT versus clear cell and serous papillary neoplasms, features 
that favor retiform SLCT include (a) age <30 years, (b) andro­
genic manifestations, (c) other areas of more typical SLCT, and
(d) inhibin immunoreactivity.273,285

Stromal-Leydig Cell Tumor260,286
Luteinized thecomas and stromal-Leydig cell tumors have 
identical histologic features, except that the steroid-type cells 
of the latter contain crystals of Reinke. Experience with these 
extremely rare neoplasms is limited, but roughly half of the 
cases are virilizing and they have pursued a benign clinical 
course.

Gynandroblastoma287288
As the first half of its name implies, this extraordinarily rare 
tumor is a combination of granulosa cell (“gyn”) and Ser­
toli cell (“andro”) sex cord elements (pay no attention to the 
ominous-sounding “blastoma” part of this tumor’s name). By 
definition, both the granulosa and Sertoli cell components are 
well differentiated, and the lesser component must comprise at 
least 10% of the tumor so as to avoid overdiagnosis of gynan­
droblastoma. The granulosa cell component is usually of the 
adult type, but a juvenile granulosa cell pattern has also been 
reported, and Leydig cells may also be present.

Most patients with gynandroblastoma are young adults 
with manifestations of either excess androgens or estrogens 
who are found to have a predominantly solid, unilateral ovar­
ian tumor. In the typical example, Sertoli cells line lobulated 
aggregates ° f  well-formed, hollow tubules that abut or are adja­
cent to rounded nests of adult-type granulosa cells (Fig. 7.218). 
Although experience with these tumors is lim ited, nearly all 
patients present with tumors that have not spread beyond the 
ovary, and oophorectomy is considered sufficient treatment for 
these presumably benign neoplasms.

Sex Cord Tumor with Annular Tubules289
Sex cord tumors with annular tubules (SCTATs) are very rare 
neoplasms of presumed Sertoli cell origin that are classified 
separately because of their distinctive histologic and clinical 
features. They tend to occur in young adult women, and may 
be associated with symptoms related to elevated estrogen levels. 
One third of cases are seen in the setting of Peutz-Jeghers syn­
drome (PJS), where these incidentally discovered tumors almost 
invariably pursue a benign clinical course and are typically 
small, multifocal, bilateral, and calcified. In contrast, patients 
with SCTAT unassociated with PJS have unilateral tumors that
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FIGURE 7.220. A,B: Sex cord tumor w ith  annular tubules. Note the 
tw o rings of nuclei, w ith one im mediately adjacent to the central hya­
line core and the other rimming the periphery of the tubules. A  clear 
cytoplasmic zone separates the tw o  nuclear layers.

FIGURE 7.218. Gynandroblastoma. Lobulated aggregates of hollow  
tubules lined by Sertoli cells in the left portion of the image are seen 
in association w ith  nests of adult-type granulosa cells w ith occasional 
Call-Exner bodies.

are often large enough to present as a palpable adnexal mass, 
and approximately 20% of these cases are clinically malignant.

Grossly visible SCTATs are smooth-surfaced, nodular 
masses that typically have a solid, yellow, firm sectioned surface. 
The histologic hallmark of the SCTAT is the annular tubule, 
which may occur as an isolated unit or, more commonly, serves 
as the building block for larger rounded epithelial islands 
composed of a network of tubules (Fig. 7.219). Cross sec­
tions of these tubules reveal a central core of hyalinized, base­
ment membrane-like material surrounded by two ringed layers 
of nuclei with an interposed pale to clear cytoplasmic zone 
(Fig. 7.220). The bands of fibrous stroma that separate the 
tubular structures may become hyalinized. The calcification 
that is often seen in patients with PJS typically occurs within the 
intratubular cores of hyalinized material. Most SCTATs exhibit 
little nuclear atypia or mitotic activity. It is not uncommon for

SCTATs in patients without PJS to harbor foci of Sertoli cell 
and/or granulosa cell tumor.

As is the case for most sex cord-stromal tumors, SCTATs are 
immunoreactive for inhibin and calretinin.147,220 Since it is not 
possible to predict the behavior of the SCTATs that occur outside 
the setting of PJS and metastases may occur many years after exci­
sion, long-term follow-up is indicated in this group of patients.

Differential Diagnosis
The differential diagnosis of SCTAT includes gonadoblastoma, 
Sertoli cell tumor, and granulosa cell tumor.

• Although gonadoblastomas also exhibit a nested architec­
ture punctuated by hyaline bodies and often contain calci­
fications, many of the cells within the nests are of germ cell 
origin, resemble the cells of dysgerminoma, and are OCT4- 
positive.290 Moreover, gonadoblastomas occur almost exclu­
sively in patients with an underlying gonadal disorder.

• Sertoli cell tumors are composed of hollow and/or solid 
tubules rather than the distinctive annular tubules of SCTAT.

• Although annular tubules may be confused with Call-Exner 
bodies of the microfollicular variant of granulosa cell tumor, 
the hyaline bodies of SCTAT are frequently larger and more 
irregularly shaped than the eosinophilic material within 
Call-Exner bodies, and may be calcified or seen merging 
with thickened basement membranes. An additional distin­
guishing feature is that true ring-shaped tubules are not a 
feature of granulosa cell tumors.

Unclassified Sex Cord-Stromal Tumors291 292
Approximately 10% of ovarian sex cord-stromal tumors are not 
easily assigned to a specific diagnostic category, and are referred 
to as being of unclassified type. Most such tumors have sex 
cord elements with an indifferent or intermediate appearance

FIGURE 7.219. Sex cord tumor w ith annular tubules.
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j Subclassification of Ovarian Steroid Cell Tumors

Lo c atio n  R e in k e  C rys ta ls  D ia g n o s is

Cortex and/or medulla No Stromal luteoma
(enveloped by ovarian stroma)
Hilus Yes Leydig cell tumor (Hilus cell tumor)
Hilus No Steroid cell tumor, Probable Leydig cell type
Other than hilus Yes Leydig cell tumor, N onh ilartype
(usually medullary-based)
Inconclusive Yes Leydig cell tumor, N ot otherw ise specified
Inconclusive No Steroid cell tumor, Not otherw ise specified

TABLE 7.2

that makes it difficult to determine if the tumor is exhibit­
ing granulosa or Sertoli cell differentiation. Sex cord-stromal 
tumors that are removed during pregnancy are predisposed to 
rupture and are more likely to exhibit marked edema and more 
extensive luteinization. These superimposed changes can make 
precise classification of these pregnancy-associated tumors dif­
ficult, resulting in their placement within the unclassified cat­
egory in about 20% of cases.

Steroid Cell Tumors
Steroid cell tumors are composed entirely or almost entirely of 
cells capable of synthesizing steroid hormones, and are derived 
principally from luteinized stromal cells or hilar Leydig cells. 
These rare tumors account for <1% of ovarian tumors and 
are often associated with symptoms related to an imbalance 
of androgens or estrogens. Steroid cell tumors are subclassified 
based upon their location and presence or absence of crystals of 
Reinke as outlined in Table 7.2.

O f the steroid cell tumors, stromal luteomas represent 20% 
of cases, the group of Leydig and probable Leydig cell tumors 
represents another 20%, and steroid cell tumors that are not 
otherwise specified account for the remaining 60%.293-295 How­
ever, these often cited percentages were obtained largely from 
consultation-based cases, which are likely to be heavily biased in 
favor of tumors that are difficult to diagnose, large, and suspi­
cious for malignancy (i.e., tumors that are likely to fall within 
the “steroid cell tumor, not otherwise specified” category).

Although certainly not specific for steroid cell tumors, 
immunoreactivity for inhibin and calretinin is expected and 
these markers can be utilized as part of a panel of immunostains 
if difficulty is encountered in placing a given tumor within the 
sex cord-stromal category.218,219,22'

Stromal Luteoma294
Stromal luteomas are small and benign steroid cell tumors that 
are located within the ovarian stroma. They are presumed to be 
derived from luteinized stromal cells, which is an assumption 
that is supported by both their location and by the associated 
presence of stromal hyperthecosis in 90% of cases. Stromal 
luteomas occur in patients with a mean age of 58 years, 60% 
of whom present with abnormal uterine bleeding related to

hyperestrogenism whose histologic correlate is often endo­
metrial hyperplasia and occasionally well-differentiated endo­
metrial adenocarcinoma. Virilization, which occurs in only 
approximately 10% of patients, is a much less common find­
ing at presentation than is the case for most other subtypes of 
steroid cell tumors.

Grossly, stromal luteomas are almost always unilateral, 
<3 cm (mean diameter of 1.3 cm), and well-circumscribed. 
Their sectioned surface is solid and of a fairly uniform color, 
although that color varies by case from off-white to yellow to 
red to brown. In the only large reported series of these tumors, 
tumors were accepted as stromal luteomas rather than nodules 
of nodular hyperthecosis if  they were grossly visible, which 
translates into tumors as small as 2.5 m m .294 The distinc­
tion between one or more dominant nodules within nodular 
hyperthecosis and stromal luteoma is based upon an arbitrary 
minimum size criterion for stromal luteoma that has ranged 
between 2.5 mm and 1 cm in the literature.

Histologically, stromal luteomas are composed of a cir­
cumscribed, unencapsulated proliferation of luteinized cells 
that form sheets, nests, or cords (Fig. 7.221). The tumors are

FIG U RE 7.221. Stromal luteoma. The tumor is composed of sheets 
and nests of eosinophilic cells w ith in  a focally fibrotic background. The 
tumor is enveloped by ovarian stroma, which is partially seen near the 
ovarian surface a t left.
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FIGURE 7.222. Stromal luteoma. The neoplastic cells have abundant 
eosinophilic cytoplasm, round nuclei, and single prominent nucleoli.

small enough to be surrounded by ovarian stroma. Intratu- 
moral supporting stroma is generally sparse, but may be fibrotic 
and/or hyalinized. The tumor cells have abundant eosinophilic 
cytoplasm that often contains lipochrome pigment and round 
nuclei with single prominent nucleoli (Fig. 7.222). There is 
minimal to no mitotic activity.

By definition, crystals of Reinke are not identified in stro­
mal luteomas. If Reinke crystals are found in a tumor that oth­
erwise has the features of a stromal luteoma, then it is classified 
as a Leydig cell tumor of nonhilar type. Stromal luteomas may 
also be difficult to distinguish histologically from pregnancy 
luteomas, but the latter lesions occur in younger patients in the 
setting of pregnancy, are often multiple and mitotically active, 
may have follicle-like spaces, and spontaneously involute fol­
lowing delivery (see Chapter 6).

Leydig Cell Tumor293296
As Table 7.2 indicates, the Leydig cell group of tumors encom­
passes all of the steroid cell tumors except for stromal luteoma 
and steroid cell tumors that are not otherwise specified. Leydig 
cell tumors occur in adult women with a mean age of approxi­
mately 60 years, and are frequently associated with elevated 
levels of serum testosterone and virilization. All well-docu- 
mented Leydig cell tumors reported thus far have pursued a 
benign clinical course.

Grossly, Leydig cell tumors are solid nodules with an aver­
age size of 2 cm whose sectioned surface is most often a shade 
of brown (Fig. 7.223). Most Leydig cell tumors are derived 
from hilar Leydig cells and are located within the ovarian hilus; 
hence the equivalent designation of hilus cell tumor for this 
subset of Leydig cell tumors.

Leydig cell tumors are composed of sheets and ill-defined 
nests of round to polygonal cells with abundant eosinophilic 
to vacuolated cytoplasm, round nuclei with single nucleoli, 
and absent to rare m itotic figures. Intracytoplasmic lipo­
chrome pigment is often present. By definition, Leydig cell 
tumors contain at least one identifiable crystal of Reinke

FIGURE 7.223. Leydig cell tumor. A section through the tumor 
reveals a well-circumscribed, brown nodule w ithin the substance of 
the ovary. (Altered from S tew art C, Hammond I. Cytologic identifica­
tion of Reinke crystalloids in ovarian Leydig cell tumor. Arch Pathol Lab 
Med. 2006; 130(6):765—766. A ltered and reprinted w ith permission from  
Dr. Colin J. R. S tew art and the Archives of Pathology and Laboratory 
Medicine. Copyright 2006. College of American Pathologists.)

within the cytoplasm of their constituent cells. Reinke crys­
tals are eosinophilic, elongated, rectangular to cigar-shaped 
inclusions that can be recognized in routinely-stained sec­
tions and highlighted with trichrome or PTAH stains 
(Fig. 7 .224); cytologic examination of scrape preparations 
can also facilitate their identification.297 Additional findings 
that are present in a subset of Leydig cell tumors include 
nuclear pseudoinclusions, degenerative nuclear atypia, stro­
mal hyalinization (Fig. 7.225A), and supporting vessels with 
fibrinoid necrosis without an associated inflammatory infil­
trate (Fig. 7.225B).

Those steroid cell tumors with crystals of Reinke that arise 
within the ovarian stroma are usually based in the medulla and 
are known as Leydig cell tumors, nonhilar type (Fig. 7.226). 
Leydig cell tumors in which the hilar versus ovarian stromal 
origin is uncertain are labeled Leydig cell tumors, not other­
wise specified. Tumors of definite hilar origin that have the 
typical features of a steroid cell tumor in which a search for 
crystals of Reinke yields negative results are referred to as ste­
roid cell tumors of probable Leydig cell type. If you find this 
subclassification a bit confusing and complex and you’d rather 
lump than split, just call any steroid cell tumor with crystals of 
Reinke and/or a hilar location a Leydig cell tumor, and move 
on to the next case.

Steroid Cell Tumor, Not Otherwise Specified295
These tumors tend to occur in a younger age group than other 
steroid cell tumors (mean age of 43 years), and exhibit malig­
nant clinical behavior in about one-third of cases. Approxi­
mately half of the patients show some degree of virilization, 
although occasional patients exhibit hyperestrogenic manifes­
tations or elevated cortisol levels with Cushing’s syndrome. By
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FIGURE 7.224. A,B: Leydig 
cell tumor. These high-magnifica­
tion views highlight the nuclear 
features of the neoplastic Leydig 
cells and the presence of crys­
tals of Reinke (arrows) in rou­
tine (A) and trichrome-stained  
(B) sections.
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definition, tumors placed in this category do not contain iden­
tifiable crystals of Reinke and are not small enough to be sur­
rounded by ovarian stroma; otherwise, they would be classified 
as Leydig cell tumors or stromal luteomas, respectively.

Although these tumors exhibit a wide size range, they 
typically are considerably larger than other steroid cell 
tumors (mean size of 8 cm), and are almost always unilat­
eral. The tumors are usually solid, well-circumscribed, and 
vaguely lobulated. Lipid-rich tumors are yellow to orange, 
lipid-poor tumors are a shade of brown, and those tumors 
with abundant lipochrome pigment are dark brown to black
(Fig. 7.227).

Histologically, steroid cell tumors of no special type con­
sist of cells with abundant eosinophilic cytoplasm (similar to 
that illustrated for stromal luteomas) or cells with clear vacu­
olated cytoplasm due to the presence of large amounts of lipid 
(Fig. 7.228). Tumors with mixtures of these two cell types can 
also be encountered. As is the case for other steroid tumors, 
intracytoplasmic lipochrome pigment is often present. The 
predominant architectural pattern is diffuse, although nests 
and cords of tumor cells may also be present. The nuclear fea­
tures are generally as described for other steroid cell tumors.

FIGURE 7.225. Leydig cell tumor. A: Clusters of neoplastic Leydig 
cells are separated by hyalinized stroma. B: Intratumoral vessel w ith  
its w all replaced by fibrinoid material.

FIGURE 7.226. Leydig cell tumor, nonhilar type. A t low magnifica­
tion, the tumor is visible as a small nodule w ith in  the medullary region 
of the ovary [circled). Distinction from a stromal luteoma is based 
solely on the identification of crystals of Reinke w ith in  the cytoplasm  
of some of the tumor cells (not shown).
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FIGURE 7.227. Steroid cell tumor, not otherwise specified. The sec­
tioned surface of this 2.3 cm solid tumor nodule is bright ye llow  due to 
its high lipid content. (Courtesy of Dr. Colin J. R. Stew art.)

M itotic activity is usually low, but is variable from case to case. 
The stroma is usually sparse, but may be fibrotic or hyalinized. 
Foci of hemorrhage and/or necrosis are occasionally present.

The malignant potential of these tumors may be difficult 
to predict, but features associated with malignancy include 
(a) size of at least 7 cm, (b) 2 or more mitotic figures per 10 
high power fields, (c) significant nuclear atypia, (d) tumor cell 
necrosis, and (e) intratumoral hemorrhage.

Differential Diagnosis
Lipid-poor steroid cell tumors resemble pregnancy luteomas, 
but lesions of this type that are encountered during pregnancy 
should be regarded as pregnancy luteomas unless obvious 
malignant features are present.

Lipid-rich steroid cell tumors with clear cytoplasm may 
be confused with a variety of other clear cell or lipid-rich

FIGURE 7.228. Steroid cell tumor, not otherwise specified. The cells 
of this particular tum or have abundant, pale-staining, lipid-rich cyto­
plasm.

tumors. The distinction of this subset of steroid cell tumors 
from thecomas is discussed in the sections on usual and 
luteinized thecomas. Lipid-rich Sertoli cell tumors are dis­
tinguished from lipid-rich steroid cell tumors on the basis of 
at least focal tubular differentiation in adequately sampled 
tumors (the tubular architecture can be highlighted with a 
reticulin stain).149 Moreover, the presence of intracytoplasmic 
lipochrome pigment favors a steroid cell tumor in this set­
ting.149 Primary ovarian clear cell carcinoma typically exhibits 
a variety of architectural patterns that are not within the rep­
ertoire of steroid cell tumors, and the clear cytoplasm of its 
constituent cells is due to periodic acid-Schiff (PAS)-positive, 
diastase-sensitive glycogen rather than lipid. Metastatic renal 
cell carcinoma of clear cell type usually has a prominent sinu­
soidal vascular framework, areas with tubular differentiation, 
cytoplasm that is rich in glycogen rather than lipid, a history 
of a prior or concurrent renal mass without endocrine abnor­
malities, and a CD 10-positive, renal cell carcinoma marker- 
positive immunophenotype.298'299

Metastatic melanoma is also a differential diagnostic con­
sideration, particularly when the tumor cells possess eosino­
philic cytoplasm and lipochrome pigment that may simulate 
melanin both grossly and microscopically.241 In contrast to 
steroid cell tumors, metastatic melanoma is bilateral in about 
40% of the cases and is not associated with androgenic mani­
festations. Since steroid cell tumors often express Melan-A and 
may also be focally immunoreactive for S I00 and HM B-45,219 
the unwary may be mistakenly trapped into thinking that posi­
tive staining with one or more of these “melanoma” markers 
favors a diagnosis of melanoma. In the differential diagnosis 
with melanoma and clear cell tumors other than those in the 
sex cord-stromal category, inhibin and/or calretinin immuno­
reactivity is supportive evidence of a diagnosis of steroid cell 
tumor.219300

GERM CELL TUMORS
Germ cell tumors collectively account for about 30% of all pri­
mary ovarian neoplasms, and roughly 95% of such tumors are 
mature cystic teratomas (dermoid cysts).16 Of the remaining 
germ cell tumors, all are rare and most are malignant, with the 
malignant group collectively accounting for <2% of primary 
ovarian cancers.1 However, malignant germ cell tumors have a 
striking predilection for young patients, such that they account 
for a majority of the primary ovarian cancers that occur during 
the first 20 years of life. In the WHO classification, most germ 
cell tumors are placed into one of three categories: (a) Biphasic 
or triphasic teratomas (as relates to the presence of tissues rep­
resentative of the ectodermal, mesodermal, and/or endodermal 
germ cell layers), (b) Monodermal teratomas and somatic-type 
tumors associated with dermoid cysts, most of which represent 
a form of struma ovarii or carcinoid tumor, and (c) Primitive 
germ cell tumors (dysgerminoma, yolk sac tumor, embryonal 
carcinoma, polyembryoma, non-gestational choriocarcinoma, 
and mixed germ cell tumor).194
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Immature Teratoma301 302
Immature teratomas are rare neoplasms that account for 
approximately 20% of malignant germ cell tumors. These 
tumors should not be referred to as malignant teratomas, since 
this is an ambiguous term that has been applied to immature 
teratomas as well as to dermoid cysts that have undergone 
malignant transformation of a somatic tissue type. Immature 
teratomas are largely tumors of children and young adults, 
with patients presenting at an average age of 20 years. Symp­
toms related to an ovarian mass are usually present, and serum 
AFP levels are often modestly elevated. Approximately 80% 
of patients present with disease confined to the ovary; when 
metastases are present, the omentum and peritoneum are com­
mon sites of involvement. These tumors are rarely bilateral.

Grossly, immature teratomas have a smooth outer surface 
and an average diameter of 16 cm. They are predominantly 
solid neoplasms that often contain scattered small cysts. The 
solid portion of their sectioned surface is fleshy, variably tan, 
gray, or pink, and contains interspersed areas of hemorrhage 
and/or necrosis (Fig. 7.229). Teratomatous elements such as 
cartilage, bone, and/or hair may be grossly apparent, and about 
25% of cases are associated with a full-fledged dermoid cyst.303 
It is vital that immature teratomas are adequately sampled to 
facilitate accurate grading and to minimize the possibility that 
other types of malignant germ cell tumor are admixed with the 
teratomatous elements. One section per cm is the standard rec­
ommendation, with targeting of areas that are fleshy, encepha- 
loid, and bordering hemorrhagic and necrotic foci.

Histologically, immature teratomas are characterized by 
the haphazard distribution of various tissue types that defini- 
tionally includes the presence of embryonic-type tissue, which 
corresponds to the primitive tissue seen during development of 
an embryo between 2 and 8 weeks post-fertilization.304 When 
dealing with teratomas, the word “immature” should be used

FIGURE 7.230. Immature teratom a. This low-m agnification view  
demonstrates the presence of scattered neuroepithelial tubules w ith  
dark blue outlines.

in a narrow sense to refer to the presence of such embryonic 
tissue, and should not be used to describe other tissues at a fetal 
stage of development (a fertilization age of >8 weeks), such as 
fetal cartilage or developing teeth. In addition to embryonic 
tissue, most immature teratomas also contain mature tissues 
that are derived from all three germ cell layers. The vast major­
ity of immature teratomas are recognized as such on the basis 
of the presence of primitive neuroepithelial tissue that forms 
tubules, rosettes and/or cellular and mitotically active aggre­
gates or sheets of glial tissue (Figs. 7.230 and 7.231). In some 
cases, the primitive neuroepithelial elements are associated 
with a proliferation of closely packed blood vessels, analogous 
to what can be seen in glioblastoma multiforme (Fig. 7 .232).305

Rare cases of immature teratoma that lack identifiable 
neuroepithelial elements can be recognized by the presence 
of cellular immature mesenchyme surrounding embryonal

FIGURE 7.229. Immature teratom a. This predominantly solid tumor 
has been sectioned to reveal fleshy, tannish pink and focally hemor­
rhagic tissue. Some clotted blood is also in a cystic space in the upper 
left portion of the image. (Courtesy of Dr. Enrique Higa.)

FIGURE 7.231. Im mature teratom a. N euroepithelial rosettes are 
seen in association w ith  glial elem ents th at are primitive and cellular.
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FIGURE 7.232. Immature teratom a w ith  a focus of vascular prolif­
eration to the right of a hypercellular area of prim itive neural tissue.

endodermal epithelium, with the latter characteristically form­
ing glands and microcysts that are lined by cells with promi­
nent subnuclear and apical vacuoles similar to that commonly 
seen in the glandular structures of the endometrioid-like vari­
ant of ovarian yolk sac tumor (Fig. 7.233).304’306’307 Although I 
favor the interpretation that these vacuolated glands and the 
foci of hepatocytic differentiation that often accompany them 
are reflective of endodermal differentiation within an imma­
ture teratoma, others have asserted that these findings repre­
sent microscopic foci of well-differentiated subtypes of yolk sac 
tumor.308

W hen considering a diagnosis of immature teratoma, it 
is recommended that the pathologist focuses on the identifi­
cation and quantification of the aforementioned embryonal- 
type neuroepithelial elements and primitive endodermal

FIGURE 7.233. A,B: Immature teratom a w ith  endodermal differen­
tiation. Cellular, m itotically active mesenchyme is closely associated 
w ith  im m ature endodermal epithelium w ith prominent cytoplasmic 
vacuoles.

epithelial-mesenchymal complexes. In this way, diagnostic 
errors related to the subjective assessment of the degree of 
immaturity of various tissue types, such as whether cellular 
micronodules of cartilage are of embryonal or fetal type, can 
be avoided.

As outlined below, immature teratomas and their implants 
should be assigned a histologic grade that is uniquely based 
upon the presence and extent of immature (embryonic-type) 
neuroepithelial tissue.

Grade 0: Composed entirely of mature elements, which 
generally consist of mitotically inactive glial tissue. This grade 
applies only to tumor implants, since grade 0 ovarian teratomas 
are benign by definition and are not considered to be within 
the spectrum of immature teratomas.

Grade 1: Tumors with rare foci of embryonic-type neuro­
epithelial tissue that occupy <1 40x low power field in any sin­
gle slide (this translates into a 5 mm field of view diameter when 
evaluated using a standard 4x objective and lOx eyepiece).

Grade 2: Tumors with foci of embryonic-type neuroepi­
thelial tissue that occupy >1 but <3 40x low power fields in 
any single slide.

Grade 3: Tumors with prominent foci of embryonic-type 
neuroepithelial tissue that exceed 3 40x low power fields in any 
single slide.

Notes on Grading:
1. Some pathologists prefer a condensed grading system in 

which grade 1 tumors are classified as low-grade and grades
2 and 3 are combined into a high-grade category.302

2. There is insufficient experience with the rare subtype of 
immature endodermal teratoma to make a definitive state­
ment regarding grading criteria, but these tumors can tenta­
tively be graded based upon an analogous assessment of the 
extent of embryonal tissue.

3. A recent study suggests that it is not simply a matter of 
there being more embryonic-type neuroepithelial tissue in 
high-grade immature teratomas than in low-grade ones, but 
that there are immunophenotypic differences as well. In 
particular, OCT4 appears to preferentially stain the imma­
ture neuroepithelium of grade 3 and a minority of grade
2 immature teratomas, whereas the immature neuroepithe­
lium of grade 1 immature teratomas is not immunoreactive 
with this marker.309

4. Although there is a consensus that adults with stage I imma­
ture teratoma with grade 2 or 3 histology and all patients 
with high-grade implants/metastases should be treated with 
chemotherapy,194,310 it is no longer automatic for children 
with grade 2 or 3 immature teratomas confined to the ovary 
to receive prophylactic chemotherapy. In the pediatric 
population, where the acute toxicity and possible long-term 
adverse effects of chemotherapy are more of an issue, the 
trend has been for those patients with completely resected 
stage I immature teratomas of all grades to be treated with 
curative intent by surgery alone.308'311,312 In this scenario, 
chemotherapy is reserved for those few patients who relapse,
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with the expectation being that these patients will be sal­
vaged.311

Although most metastatic deposits of immature teratoma 
are also immature, an unusual phenomenon referred to as 
g lio m a to s is  p e r ito n e i is rarely encountered in which the 
teratomatous implants consist of mature, mitotically inactive 
(“grade 0”) nodules of glial tissue devoid of immature elements 
(Fig. 7.234).313,314 These peritoneal or omental nodules are 
typically gray-white, small, superficial, and multiple, and may 
grossly simulate m iliary tuberculosis or peritoneal carcinoma­
tosis.313,314 Lymph node involvement occurs in a small per­
centage of cases.308 On occasion, the implants of gliomatosis 
peritonei are associated with mature epithelium, cartilage, foci 
of endometriosis, a chronic inflammatory infiltrate, fibrosis, or 
a benign vascular proliferation.313-316 Although the glial nature 
of these nodules is usually readily apparent from the clinical 
setting and their histologic appearance, glial differentiation can 
be confirmed by obtaining positive immunoreactivity for glial 
fibrillary acidic protein.314 Bona-fide examples of gliomatosis 
peritonei have been well-sampled to exclude the possibility of 
admixed immature elements, are not associated with a worse 
prognosis, and should not prompt treatment with chemothera­
peutic agents.301,308,313 Although some molecular studies have 
supported the nonintuitive notion that these glial implants 
have a peritoneal origin that is independent of their associated 
ovarian teratomas,317,318 I concur with those who believe that 
this is extremely unlikely.310

Another peculiar phenomenon that occurs rarely in the 
setting of metastatic immature teratoma is the g ro w in g  te r ­
a to m a  s y n d ro m e, which involves post-chemotherapeutic 
enlargement of metastatic deposits that have been histologically

proven to have converted into pure mature teratoma.319 Tera­
tomatous nodules related to the growing teratoma syndrome 
usually appear within 2 years of the initial diagnosis of the ovar­
ian tumor, typically remain confined to the pelvis, abdomen, 
and retroperitoneum, can recur repeatedly over the course of 
many years, may produce symptoms related to compression of 
adjacent structures, and in exceptional cases may develop sec­
ondary somatic neoplasms.319

Differential Diagnosis
The differential diagnoses of immature teratoma with mature 
cystic teratoma, mature solid teratoma, and carcinosarcoma are 
discussed in the sections on these other entities. Immature tera­
tomas with dominant neuroepithelial elements may be confused 
with aggressive variants of ovarian neuroectodermal tumor, but 
the latter tumors do not contain significant amounts of tissue 
representative of all three germ cell layers and are more com­
mitted to a particular pattern of neuroepithelial differentiation.

Prognosis
The prognosis of patients with completely resected immature 
teratoma has improved dramatically since the advent of selec­
tive use of modern chemotherapeutic regimens, and is now 
excellent regardless of grade.302,308,311

Mature Solid Teratoma320 321
Very rarely, a predominantly solid teratoma is composed 
entirely of histologically benign, nonembryonic tissue that 
is representative of all three germ cell layers. These tumors, 
which are referred to as mature solid teratomas, tend to occur

FIG U RE 7.234. Gliomatosis 
peritonei involving the omen­
tum. A: In this low-magnification  
view, multiple small glial nod­
ules are present in a pattern 
that resembles the noncaseat- 
ing granulomas of sarcoidosis. 
B: At high magnification, the 
fibrillary background, low cel- 
lularity, absence of nuclear 
atypia, and lack of mitotic activ­
ity are indicative of a mature 
glial implant. (Glass slide kindly 
provided by Dr. Reardon C. W est.)
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in children and young adults and have a gross appearance 
that is similar to that of immature teratoma, although hemor­
rhagic and necrotic areas are typically absent. Before a tumor 
is accepted as a mature solid teratoma, it should be extensively 
sampled to exclude the presence of minor foci of embryonic 
tissue that would warrant a diagnosis of immature teratoma. 
Well-documented mature solid teratomas pursue a benign clin­
ical course, including those occasional tumors that are associ­
ated with gliomatosis peritonei or other mature implants.313'320

Mature Cystic Teratoma (Dermoid Cyst)322323
The mature cystic teratoma is a benign germ cell neoplasm that has 
the distinction of being the most common ovarian tumor.1,16 It is 
usually found in patients in the reproductive age group, but occurs 
over a wide age distribution. Patients may be asymptomatic or 
present with symptoms related to an ovarian mass. In some cases, 
the clinical course may be complicated by abdominal pain or an 
acute abdomen related to torsion or spontaneous rupture. Granu­
lomatous peritonitis may be present if a mature cystic teratoma 
leaks its oily and keratinous contents into the peritoneal cavity.

Mature cystic teratomas are typically 5 to 10 cm in diam­
eter, and about 10% to 15% are bilateral. Their external sur­
face is smooth, glistening, and pearly gray to tan-pink. Most of 
these cystic neoplasms are unilocular and contain an admixture 
of o ily sebaceous material and matted hair (Fig. 7 .235A). The 
cyst contents are liquid at body temperature, but congeal into 
a vaseline-like consistency when left at room temperature. The 
Rokitansky protuberance, also known as the dermoid mamilla, 
dermoid protuberance, or Rokitanskys tubercle, is a nodular 
or polypoid solid mass of variable size that arises from the cyst 
wall and projects into the cavity (Fig. 7.235A). There is usually 
only one such protuberance, which most often consists of an

FIGURE 7.235. M ature  cystic teratom a. A: The cyst has been 
opened, revealing the presence of sebaceous material and hair, 
some of which has been removed to expose the tannish-pink lining 
that resembles squamous mucosa. Note the prominent Rokitansky 
protuberance [asterisk). B: As is commonly the case, the core of this 
Rokitansky protuberance is composed of adipose tissue.

FIGURE 7.236. M ature cystic teratom a w ith the usual squamous 
epithelial lining and associated sebaceous glands. Note the underly­
ing band of mature neuroglial tissue and the elongated layer of darkly 
pigmented dendritic cells that corresponds to an incidental meningo- 
thelial proliferation.

outer layer of skin-like tissue with a fatty core (Fig. 7.235B). 
This area is a preferred site for formation of bone and teeth. 
In extraordinarily rare cases referred to as fetiform teratomas, 
a fetus-like structure is the dominant component of a mature 
teratoma.324 An example of a mature cystic teratoma that has 
undergone torsion-related hemorrhage is shown in Figure 6.61.

Histologically, mature cystic teratomas are composed of 
an organoid conglomerate of adult and occasionally fetal-type 
tissue, with the latter corresponding to the type seen during 
development of a fetus >8 weeks post-fertilization. All three 
germ cell layers are usually represented, with ectodermal- 
derived skin and skin appendages typically predominating. 
The cyst lining is usually composed of keratinized squamous 
epithelium associated with sebaceous glands (Fig. 7.236),

FIGURE 7.237. Lipogranulomatous reaction w ith sieve-like spaces. 
This pattern can result when the oily sebaceous contents of a dermoid 
cyst are released into the stroma.
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FIGURE 7.238. M ature cystic teratom a. A: In this low-magnification  
view, sebaceous glands (S), cartilage ( 0 ,  thyroid (7), smooth muscle 
(lower right), and adipose tissue admixed w ith sw eat glands are seen 
beneath the epithelial lining of the cyst. B: This exam ple features  
bone beneath hair follicles and a glandular structure.

although endodermal-derived epithelium or glia may occa­
sionally line portions of the cyst. In some cases, the cyst lining 
is partially eroded and replaced by a foreign body giant cell 
reaction (see Fig. 7.257). If an eroded cyst lining leads to the 
presence of sebaceous cyst contents within the stroma of the 
cyst wall, a lipogranulomatous reaction with a characteristic 
sieve-like architecture may occur (Fig. 7.237).325

In addition to keratinized squamous epithelium and 
sebaceous glands, other ectodermal tissues that are commonly 
present within mature cystic teratomas include sweat glands, 
hair follicles, and mature neuroectodermal elements such as 
glial tissue, cerebral cortex, cerebellum, and choroid plexus. 
Mesodermal derivatives (smooth muscle, cartilage, bone, and 
adipose tissue) and endodermal tissues (respiratory and gas­
trointestinal epithelium, thyroid, and salivary gland tissue)

FIGURE 7.239. Choroid plexus in a mature cystic teratom a.

FIGURE 7.240. M ature  cystic teratom a. A  portion of a developing 
tooth at the bell stage is shown. A, ameloblasts; 0 , odontoblasts; SR, 
stellate reticulum; DP, dental papilla.

are also commonly present in varying proportions. Teeth may 
be present and are derived from a combination of ectodermal 
and mesodermal components. A rare and intriguing finding 
that can be encountered within these tumors is the presence 
of prostate tissue.326327 Examples of mature cystic teratomas 
that contain these various tissue types are presented in Figures 
7.236 and 7 .238-7 .241.

As is also the case for immature teratomas and their 
implants, the neural component of dermoid cysts may be asso­
ciated with a florid benign vascular proliferation.305 Recently, 
it has also become apparent that microscopic meningothelial 
proliferations that feature anastomosing slit-like channels lined 
by EMA-positive meningothelial cells are a common inciden­
tal finding in mature cystic teratomas.328 Characteristically,

FIGURE 7.241. Prostatic tissue w ith in  a mature cystic teratoma. 
Nonneoplastic ovarian tissue is a t left. The inset documents intense 
immunoreactivity of the glandular epithelium  for prostate-specific 
antigen.
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FIGURE 7.242. Components of mature cystic teratom a that may be m isinterpreted as evidence of immaturity. (A ) Cerebellar tissue. The densely 
populated granular layer can be m isinterpreted as a malignant "small round blue cell tumor," but note the nuclear uniformity and mitotic inactivity 
of its constituent cells. Its association w ith  a molecular layer and the presence of Purkinje cells {arrow} a t the junction betw een these tw o zones 
confirm th at this is normal cerebellar tissue. (B) Ciliated ependymal cells lining the surface of mature neural tissue and tw o associated tubules. 
(C) Anterior pituitary tissue. An admixture of chromophilic and chromophobic cells is present. (D) Retinal tissue from a 1-year old. This view  
of actual retinal tissue highlights the orderly arrangem ent of the three nuclear layers. The pigmented epithelium at right has been artifactually  
stripped aw ay from the rem ainder of the retina.

proliferations of this type are in close proximity to skin with 
pilosebaceous units and glial tissue, are often found in associa­
tion w ith pigmented dendritic cells, and may contain psam- 
momatous calcifications (Fig. 7.236).328

Differential Diagnosis
The main differential diagnostic consideration is immature 
teratoma. One should be wary of making a diagnosis of imma­
ture teratoma in an ovarian tumor that grossly is an ordinary 
dermoid cyst, since immature teratomas typically are predomi­
nantly solid and fleshy with areas of hemorrhage and necrosis. 
Care should be taken not to confuse fetal-type tissue that may 
be found in mature cystic teratomas with the embryonic-type 
tissue of immature teratomas, which is most problematic when 
evaluating cartilage or other mesenchymal elements. Fetal-type 
tissue corresponds to a fertilization age of >8 weeks, whereas 
embryonic-type tissue corresponds to a fertilization age of 2 to

8 weeks.304 As emphasized in the section on immature terato­
mas, an assessment of tissue immaturity should be based largely 
on neuroepithelial elements and secondarily on primitive 
endodermal epithelial-mesenchymal complexes. The patholo­
gist should also be aware of the possible presence and histologic 
appearance of mature tissues such as cerebellum, ependymal 
tubules, pituitary, and retina, so that an encounter with these 
tissues does not result in misclassification of a mature cystic 
teratoma as an immature teratoma (Fig. 7.242).

Based upon limited experience, cases of otherwise typi­
cal mature cystic teratoma in which a few microscopic foci of 
immature tissue are identified pursue a benign clinical course 
and can be managed as ordinary dermoid cysts.303 Note that 
this exception does not apply to solid teratomas, where even 
a small amount of embryonic-type tissue warrants a diagnosis 
of grade 1 immature teratoma because of their low malignant 
potential.9
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FIGURE 7.243. Pure struma ovarii. Bivalved view  of a tumor w ith  
solid and cystic components.

Treatment
Mature cystic teratomas are adequately treated by ovarian cys­
tectomy.

Struma Ovarii329
Struma ovarii is a type of ovarian teratoma in which thyroid 
tissue either predominates, is the sole component, or forms 
a grossly recognizable mass. Grossly, struma ovarii usually 
resembles normal thyroid tissue and is tan to reddish brown 
(Figs. 7.243 and 7.244). Scattered strumal cysts may con­
tain straw-colored, brown, or green-tinged fluid (the latter is 
particularly suggestive of cystic thyroid tissue). Occasionally,

FIGURE 7.245. Cystic struma ovarii. The reddish brown tissue that 
expands some of the septa is a clue to the diagnosis.

struma ovarii is predominantly or entirely cystic (Fig. 7.245), 
in which case the tumor may be mistaken for a cystadenoma 
(see below).330

Histologically, struma ovarii typically consists of nor­
mal-appearing thyroid tissue, but may also resemble nodular 
hyperplasia or follicular adenoma (Fig. 7 .246). In rare cases, 
unusual patterns (diffuse, microfollicular, pseudotubular, tra­
becular, oxyphilic, or clear cell) may predominate, resulting 
in a resemblance to a variety of tumors such as steroid cell 
tumor, Sertoli cell tumor, granulosa cell tumor, carcinoid 
tumor, paraganglioma, clear cell carcinoma, or melanoma 
(Fig. 7 .247).331 Evidence in favor of one of these unusual 
forms of struma ovarii includes the common association with 
a dermoid cyst, at least focal areas of typical struma ovarii, 
and immunoreactivity with thyroglobulin and/or thyroid

FIGURE 7.244. Struma ovarii arising w ithin a dermoid cyst. In this 
bivalved view, the yellowish w hite sebaceous contents of the dermoid 
cyst contrast w ith the solid, tannish brown, lobulated thyroid tissue. 
For classification purposes, such tumors are loosely considered mono- 
dermal teratom as, even though they are derived from at least tw o  dif­
ferent germ cell layers (thyroid tissue from endoderm, and dermoid 
cyst mainly from ectoderm).

FIGURE 7.246. Struma ovarii. A: Pure struma ovarii, w ith  thyroid fol­
licles (bottom) adjacent to ovarian stroma (top). B: The variably-sized, 
colloid-filled follicles of struma ovarii (bottom) abut components of a 
dermoid cyst (top). This image is the histologic correlate of the tumor 
shown in Figure 7.244.
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FIGURE 7.247. Struma ovarii. In this example, the presence of a 
microfollicular pattern imparts a resemblance to granulosa cell tumor.

transcription factor-1 (TTF1).331,332 If one of these difficult 
patterns is encountered during an intraoperative frozen sec­
tion, the identification of birefringent calcium oxalate crystals 
within the colloid of the follicles can serve as a clue to the 
correct diagnosis.329,333

W ith regard to the deceptive cystic form of struma ova­
rii, the identification of a few thyroid follicles within the 
cyst wall or connective tissue septa assists in its recognition 
(Fig. 7 .248).330 The epithelium lining the cysts in these cases is 
typically flattened to cuboidal and its thyroid-related nature can 
only be established with certainty by demonstrating immuno­
reactivity for thyroglobulin o rT T F l (Fig. 7.249).330,332 Fortu­
nately, mistaking cystic struma ovarii for a benign cystadenoma 
is of no clinical significance.

As illustrated in Figure 7.307, struma ovarii may be associ­
ated with a peripheral band of steroid cells.223

FIGURE 7.248. Cystic struma ovarii. In some cases of this type, the 
diagnosis is suggested by the presence of follicles consistent w ith  thy­
roid origin w ith in  the cyst w all or connective tissue septa.

Carcinoma Associated with Struma Ovarii
Thyroid-type carcinoma may rarely develop within struma 
ovarii.329,334-339 The term “malignant struma ovarii” should 
not be used as a specific diagnosis in this situation, since it is 
an imprecise term that in the older literature often referred to 
strumal carcinoid and currently may be applied in a general 
sense to struma-associated cancers that range from anaplastic 
carcinoma to innocuous-appearing lesions that histologically 
are indistinguishable from benign thyroid tissue (see below). 
Instead, the specific type of carcinoma, usually papillary or fol­
licular, should be specified as originating within struma ovarii.

Since struma ovarii usually does not have a capsule, capsu­
lar invasion cannot be evaluated as a criterion for malignancy 
of most follicular carcinomas in this site. Instead, this diagnosis 
is typically based upon the presence of unequivocal vascular 
invasion (Fig. 7.250), frank infiltration of ovarian stroma, or 
documented metastases of appropriate histologic type.329

The diagnosis of struma-associated papillary carcinoma 
rests upon the widespread and characteristic nuclear features 
of this neoplasm, which include optically clear nuclei, nuclear 
grooves, nuclear overlapping, and nuclear pseudoinclusions 
(Figs. 7.251 and 7.252).329,334,339 Analogous to the corresponding 
thyroid neoplasm, both a classic type of papillary carcinoma with 
a papillary architecture and a follicular variant are recognized.334

Despite histologic features characteristic of malignancy, 
thyroid-type carcinomas arising within struma ovarii seldom 
behave in a clinically aggressive manner.329,339 When a thyroid- 
type carcinoma is encountered within the ovary without an 
associated dermoid cyst, the remote possibility of metastatic 
carcinoma of actual thyroid origin should be considered and 
excluded by clinicopathologic correlation.340

In the original study in which the term “proliferative 
struma ovarii” was first used to describe follicular adenoma-like 
changes, the authors noted that the associated risk of malignant 
behavior was nonexistent.339 However, several recent studies 
with long-term follow-up have documented the ability of occa­
sional cases of this type to metastasize, usually many years after 
removal of the primary tumor and with an indolent clinical 
course.335-337 Terminology for this extraordinarily rare occur­
rence varies and includes the out-of-favor term “peritoneal 
strumosis” (when extraovarian spread is limited to peritoneal 
implants), struma ovarii with peritoneal dissemination, highly 
differentiated follicular carcinoma, and minimal deviation fol­
licular thyroid-type carcinoma.329,337 Bland-appearing strumas 
that are at increased risk for this type of behavior are those that 
are associated with adhesions, >1 L of ascites, and/or a serosal 
tear in the tumor.335,336 It is important for patients, patholo­
gists, gynecologists, and malpractice attorneys to understand 
that a diagnosis of this type of carcinoma can only be made 
once extraovarian spread has been documented. Histologically, 
the struma in both its primary and metastatic sites in these cases 
usually has proliferative or follicular adenoma-like features, but 
may also have the appearance of nodular hyperplasia or even 
normal thyroid tissue.335-337 These cases differ from subtle pap­
illary carcinomas that may not be recognized until subsequent 
extraovarian spread prompts retrospective review.334
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TTF1
immunoreactivity w ith thyroglob­
ulin (B ) and/or TTF1 (C) is neces­
sary to establish the diagnosis. 
N ote that thyroglobulin reactivity 
is cytoplasmic, and TTF1 staining 
is nuclear.

FIGURE 7.249. Cystic struma 
ovarii. W hen the epithelial lin­
ing has a nonspecific appearance 
(A ), identification of thyroid tis­
sue via additional sampling or

Thyroglobulin

Insular Carcinoid237239
O f the four types of primary carcinoid tumor of the ovary 
(insular, trabecular, strumal, and mucinous), the insular variant 
is the most common. The typical presentation is a middle-aged 
to elderly adult woman who develops symptoms related to a 
unilateral mass that is confined to the ovary. The carcinoid syn­
drome is present in about one-third of patients, is more likely 
to occur in patients with large tumors, and occurs only rarely in 
other variants of primary ovarian carcinoid tumor.55

Grossly, most tumors are associated with a mature cystic 
teratoma and present either as an area of wall thickening or as 
a nodule protruding into a cystic cavity. Pure tumors measure 
up to 20 cm in diameter and have a smooth exterior. Their sec­
tioned surface is firm, predominantly solid, and tannish yellow.

Histologically, insular carcinoids are composed of solid 
tumor cell nests and small acinar structures that are separated 
from one another by variable amounts of fibromatous stroma 
(Fig. 7.253). Intraluminal secretions that are either homoge­
neous and eosinophilic or calcified and basophilic may be present 
(Fig. 7.254). In the latter situation, the calcific deposits may form

ssThe most common symptoms o f the carcinoid syndrome are diarrhea and 
flushing, w ith the latter not being related to frequent trips to the toilet, 
but rather representing a cutaneous reaction that is episodic, erythematous, 
typically confined to the face, and occasionally provoked by specific stim uli.235 
Note that the venous drainage of the ovary enters the systemic circulation 
directly, which deprives the liver o f an opportunity to inactivate the vasoactive 
substances responsible for producing the carcinoid syndrome. In contrast, the 
venous blood o f intestinal tumors enters the liver via the portal vein prior 
to entering the systemic circulation, where these substances undergo hepatic 
degradation. This anatomic difference explains why almost all intestinal 
carcinoid tumors need to metastasize to the liver and gain direct access to the 
systemic circulation before the carcinoid syndrome develops, whereas this is 
not the case for ovarian carcinoids.

psammomatous laminations. The neoplastic cells have the typical 
features of carcinoid tumors, with uniform round nuclei, stippled 
chromatin, and cytoplasm that contains neuroendocrine gran­
ules that are often concentrated in a characteristic distribution 
(Fig. 7.255). Mitotic figures are absent to inconspicuous, and 
tumor necrosis is not present in the absence of torsion-related 
infarction. As expected, the tumor cells are immunoreactive for the 
neuroendocrine markers chromogranin and/or synaptophysin.146

Differential Diagnosis
In most cases, the association of insular carcinoid with mature 
cystic teratoma narrows the differential diagnosis considerably, 
and the diagnosis can be made on the basis of histologic features

FIGURE 7.250. W ell-d ifferentiated  follicular carcinoma. Despite the 
bland histologic features, the presence of angiolymphatic invasion is 
indicative of malignancy. This patient had documented metastases.
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FIGURE 7.251. Papillary thyroid carcinoma arising from the inner 
lining of a cystic struma ovarii. Trabecular Carcinoid341 342

The nested architecture of the Brenner tumor results 
in some resemblance to pure insular carcinoid, but the for­
mer tumor is composed of transitional cells with character­
istic nuclear grooves and does not stain with neuroendocrine 
markers.

The differential diagnosis of insular carcinoid tumor with 
AGCT is discussed in the section on the latter entity.

Behavior
The vast majority of patients with primary insular carcinoid 
tumors have tumors that are limited to the ovary at the time 
of diagnosis and are cured by removal of the tumor. Symptoms 
related to the carcinoid syndrome, if  present, also typically 
resolve following surgical treatment.

alone or confirmed by obtaining immunoreactivity with neu­
roendocrine markers within the carcinoid component. Pure 
insular carcinoid tumors of the ovary create more of a diagnos­
tic challenge, since they cannot be distinguished on histologic 
grounds from metastatic carcinoid tumors of similar type that 
usually arise in the small intestine. Unfortunately, the intestinal 
marker CDX-2 is frequently expressed in both primary and 
metastatic insular carcinoid tumors of the ovary,280 and other 
currently available immunohistochemical markers are also not 
helpful in making this distinction. However, the diagnosis of 
metastatic carcinoid tumor involving this site is usually readily 
apparent by virtue of the presence of a known carcinoid tumor 
elsewhere, bilateral ovarian involvement, multinodular growth, 
and high-stage disease.238,280

The clinical presentation and gross appearance of ovarian tra­
becular carcinoid is not significantly different from that of the 
insular variant, other than the rarity with which the former 
tumor is associated with the carcinoid syndrome. This similar­
ity includes their unilateral nature and the propensity of both 
of these neoplasms to be associated with a dermoid cyst.

Histologically, trabecular carcinoids feature long winding 
ribbons of columnar cells with elongated nuclei that are ori­
ented parallel to one another and perpendicular to the long axes 
of the ribbons. Moderate amounts of eosinophilic cytoplasm are 
present, nuclear chromatin is stippled, and the mitotic rate is 
low. These tumors have a fibromatous stroma, which is usually 
inconspicuous. An example of a trabecular carcinoid is illus­
trated in the following section on strumal carcinoid. Immuno­
reactivity with neuroendocrine markers is expected, and nearly 
all primary ovarian trabecular carcinoids are clinically benign.

FIGURE 7.252. Papillary thyroid 
carcinoma. A: In addition to the 
partially papillary architecture, 
which is not essential for the 
diagnosis, note the optically clear, 
overlapping nuclei w ith occa­
sional grooves that are charac­
teristic of this neoplasm. B: This 
Papanicolaou-stained cytologic 
scrape preparation highlights the 
presence of intranuclear pseu­
doinclusions, which is another 
helpful diagnostic feature of pap­
illary carcinoma.
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FIGURE 7.253. Insular carcinoid. Neuroendocrine cells form nests 
and acini and are embedded w ithin a fibrous stroma. Note how the 
eosinophilic neurosecretory granules w ithin the cytoplasm of the tumor 
cells are concentrated around the periphery of the nests and acini.

Differential Diagnosis
Metastatic trabecular carcinoid tumors involving the ovary are 
extraordinarily rare, and can be distinguished by their lack of 
association with teratomatous elements and high frequency of 
bilaterality, multinodularity, and presence of tumor elsewhere 
in the abdomen and/or pelvis. If thyroid follicles are identified 
in association with a trabecular carcinoid, then the tumor is 
classified as a strumal carcinoid. As discussed in the section on 
Sertoli-Leydig cell tumors, the trabeculae of trabecular carci­
noid can simulate the sex cord formations that are found in this 
type of sex cord-stromal tumor.

Strumal Carcinoid237 343

FIGURE 7.255. Insular carcinoid. A: This image highlights the uni­
form round nuclei and stippled chromatin of the tumor cells that are 
characteristic of this neoplasm. Note that when acinar structures are 
present w ithin large nests, the eosinophilic neurosecretory granules 
are often concentrated along the luminal aspect of the acini. B: The 
distribution pattern of the neurosecretory granules in insular carcinoid 
tumors w ith internal acini is nicely demonstrated in this Grimelius stain.

primary ovarian carcinoid tumor, and typically presents as a 
unilateral adnexal mass in an adult woman. In spite of the fact 
that all carcinoid tumors have some potential for malignant 
behavior, virtually all patients with strumal carcinoid are cured 
by removal of their tumor.

Most cases of strumal carcinoid occur either as a nodule 
within the wall of a dermoid cyst or in pure form. Grossly, 
pure strumal carcinoids are solid nodules that are usually a 
fairly homogeneous yellow-brown color (Fig. 7.256), but may 
be composed of grossly recognizable thyroid (reddish brown)

Strumal carcinoid is a distinctive form of teratomatous germ 
cell tumor in which thyroid tissue is closely associated with 
a carcinoid tumor. It is the second most common type of

FIGURE 7.254. Insular carcinoid w ith calcified deposits w ithin  
acinar spaces.

FIGURE 7.256. Strumal carcinoid. A: The sectioned surface of this 
ovary reveals a 1.8 cm solid yellow -brow n nodule. B: Although fairly 
homogeneous grossly, this low-m agnification v iew  demonstrates the 
presence of geographic areas in which the dark blue-staining carcinoid 
tumor predominates.
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FIGURE 7.257. Strumal carcinoid. In this example, the carcinoid 
tumor (left) abuts thyroid tissue w ith  only minor comingling of the tw o  
components. A t right is the eroded lining of a dermoid cyst that has 
been replaced by foreign body giant cells.

and carcinoid (light gray to tannish yellow) components. It 
follows that most tumors will histologically be composed of 
an intimate admixture of thyroid tissue and carcinoid tumor, 
whereas in occasional tumors these two components are more 
segregated (Figs. 7.257 and 7.258). The carcinoid component 
is usually pure trabecular (Fig. 7.259) or of mixed trabecular 
and insular types. As is the case for other types of carcinoid 
tumor, immunoreactivity for chromogranin and/or synapto- 
physin is expected, and the strumal component expresses the 
thyroid markers TTF-1 and thyroglobulin.332

Mucinous Carcinoid310344
Mucinous carcinoids, which bear a strong resemblance to gob­
let cell carcinoids of the appendix, account for only 1% to 2%

FIGURE 7.258. Strumal carcinoid. In this field, there is an intim ate  
adm ixture of thyroid follicles and trabecular carcinoid. Note how carci­
noid cells appear to have replaced the lining of portions of the colloid- 
filled spaces.

of primary ovarian carcinoid tumors. These tumors are unilat­
eral, usually confined to the ovary at the time of diagnosis, and 
commonly associated with a mature cystic teratoma or other 
cystic ovarian neoplasm. Mucinous carcinoids have also been 
seen in association with yolk sac tumors on rare occasions.345

In well differentiated examples of mucinous carcinoid, 
discrete nests of minimally atypical tumor cells composed of an 
admixture of goblet cells and granulated neuroendocrine cells 
dissect fibrous stroma or float within pools of mucin. A muci- 
carmine stain highlights the presence of the mucin-containing 
goblet cells, whereas the neuroendocrine cells are immunoreac­
tive for neuroendocrine markers such as chromogranin and/ 
or synaptophysin. It is not uncommon for frank carcinoma to 
arise in this setting, and an atypical variant with an intermedi­
ate degree of architectural and cytologic abnormalities has also 
been described (Fig. 7.260). In limited experience with this 
spectrum of tumors, only those with a carcinomatous compo­
nent that have spread beyond the ovary at the time of presenta­
tion have been clinically malignant.

Differential Diagnosis
The m ain differential diagnostic consideration is metastatic 
adenocarcinoma w ith goblet cell carcinoid-like features (see 
Fig. 7 .331), which is most commonly o f appendiceal ori­
gin and is a diagnosis that w ill often be apparent from the 
clinical history or concurrent surgical m aterial.346 Ovarian 
involvement by this form of Krukenberg tumor is likely to 
be bilateral, and tumor has often spread elsewhere within 
the abdomen and/or pelvis. M etastatic adenocarcinoma of 
this type lacks an association with a prim ary ovarian tumor, 
has a m ucin-containing signet-ring component, and is asso­
ciated w ith a poor prognosis.346 Pure goblet cell carcinoids 
of the appendix that lack a more aggressive component 
could theoretically metastasize to the ovary and produce 
a histologic pattern that is v irtually identical to that of a 
prim ary well-differentiated mucinous carcinoid. However, 
appendiceal tumors o f this type, when carefully separated 
from goblet cell carcinoids that are admixed with adenocar­
cinoma, have an excellent prognosis.347,348 In the experience 
o f some experts, pure goblet cell carcinoids of the appendix 
have not been observed to metastasize to the ovary.346 1 con­
cur with their position that most, if  not all, of the several 
case reports in  the literature that claim to describe this phe­
nomenon are more accurately interpreted as examples of 
metastatic adenocarcinoma with goblet cell carcinoid-like 
features.346

Carcinomas Associated with Dermoid Cysts206349
M alignant change in a somatic component of a dermoid 
cyst occurs in roughly 1% of cases. Most patients are in 
the 40 to 60 year-old age group, and the m alignant tumor 
is usually a squamous cell carcinoma. Adenocarcinomas 
and other miscellaneous types of carcinoma have also been 
reported to arise in this setting on rare occasions. Whatever 
the type of superimposed m alignant tumor, it may manifest
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FIGURE 7.259. Strumal car­
cinoid. A: Classic trabecular 
carcinoid component composed 
of long, slender, w avy ribbons 
of tumor cells. B: The columnar­
shaped tumor cells have elon­
gated nuclei that are oriented 
parallel to one another and 
perpendicular to the long axes 
of the ribbons. The abundant 
eosinophilic cytoplasm contains 
neurosecretory granules that are 
detectable by special stains or 
electron microscopy.

itself grossly as an irregular thickening of the cyst wall, a 
mural nodule, a polypoid mass protruding into a cystic cav­
ity, or a solid tumor mass (Figs. 7.261 and 7.262). For this 
reason, areas w ithin dermoid cysts with gross features as 
described above should be adequately sampled for histo­
logic examination.

Once a dermoid-associated carcinoma has spread beyond 
the ovary, the prognosis is generally poor. However, those 
patients with stage I tumors have a favorable prognosis, par­
ticularly when the tumor is well differentiated and there is no 
demonstrable angiolymphatic invasion.

Melanocytic Tumors Associated 
with Dermoid Cysts
Very rarely, malignant melanoma may arise within a dermoid 
cyst, and it is the presence of associated teratomatous ele­
ments that establishes the primary nature of this tumor.350 The 
absence of a prior history of melanoma and unilateral ovar­
ian involvement are additional expected findings in this situa­
tion. Most primary ovarian melanomas have spread beyond the 
ovary at the time of presentation and can be expected to pursue 
an aggressive clinical course.

FIGURE 7.260. Atypical mucinous carcinoid w ith some fusion of the 
goblet cell nests, moderate nuclear atypia, and occasional signet-ring 
cells.

FIGURE 7.261. Squamous cell carcinoma arising within a mature cystic 
teratoma. In this section though a formalin-fixed ovarian tumor, the thick, 
solid, light-gray tissue of squamous cell carcinoma at right contrasts 
with the other elements of an ordinary dermoid cyst, including cysts with 
adherent yellow sebaceous material. (Courtesy of Dr. Deborah J. Gersell.)
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FIGURE 7.262. Squamous cell carcinoma arising w ithin a mature 
cystic teratom a. In this histologic correlate of the tumor in the preced­
ing figure, irregularly shaped nests of squamous cell carcinoma are 
seen raggedly infiltrating stromal tissue. A portion of the cyst lining is 
at top left. (Courtesy of Dr. Deborah J. Gersell.)

Melanocytic nevi have also been reported to arise within 
dermoid cysts on rare occasions.351

Sarcomas Associated with Dermoid Cysts310
A variety of sarcomas have been reported to arise within der­
moid cysts, and account for about 10% of malignant tumors 
of somatic type that occur in this setting. These are aggressive 
tumors with a poor prognosis.

Miscellaneous Monodermal Teratomas and 
Dermoid-Associated Somatic-type Tumors310
Miscellaneous tumors within this category that occur at 
case-reportable frequencies include neuroectodermal tumors 
ranging from ependymomas to anaplastic tumors resembling 
glioblastoma multiforme,352 sebaceous adenomas and car­
cinomas,353 pituitary-type tumors,354 and the retinal anlage 
tumor.355 Although some epidermoid cysts may be monoder- 
mal teratomas, they are considered a type of squamous tumor 
for classification purposes.

Dysgermi noma310 356
Dysgerminoma, which is the ovarian counterpart of the more 
common testicular seminoma, is a rare tumor that nevertheless 
is the most common malignant germ cell tumor of the ovary. 
It accounts for about half of such cases, which corresponds to 
roughly 1% of all primary ovarian malignancies. Dysgerminomas 
typically present in a child or young adult (mean age of roughly 
20 years) with symptoms related to an ovarian mass. About one- 
third of patients are found to have extraovarian spread at the 
time of diagnosis. In rare cases, there may be hypercalcemia or 
an elevated serum ß-hCG.310,357 As discussed in Chapter 6, some

FIGURE 7.263. A,B: Dysgerminoma. The sectioned surface of this 
solid tumor is lobulated, cream-colored, and grossly indistinguishable 
from ovarian lymphoma (see Fig. 7.287).

patients with gonadal dysgenesis are at risk for the development 
of a dysgerminoma arising within a gonadoblastoma.

Dysgerminomas are grossly bilateral in approximately 
10% of cases and have a median diameter of about 15 cm. 
Their external surface is smooth or nodular, and sectioning 
typically reveals cream-colored, fleshy, lobulated tissue that is 
grossly indistinguishable from lymphoma (Fig. 7.263). Foci of 
hemorrhage and/or necrosis may be present. Adequate sam­
pling of putative dysgerminomas, with emphasis on areas with 
different gross appearances, is necessary to exclude the possibil­
ity of a mixed germ cell tumor with more aggressive compo­
nents such as yolk sac tumor or choriocarcinoma.

Histologically, the neoplastic cells of dysgerminoma are 
typically arranged in sheets, nests, trabeculae, or cords in asso­
ciation with variably prominent strands of fibrous tissue that 
contain lymphocytes and occasional plasma cells (Fig. 7.264).

FIGURE 7.264. Dysgerminoma. Clusters of neoplastic germ cells are 
separated by thin bands of fibrous stroma that are associated w ith an 
infiltrate of mature lymphocytes. Note the brisk mitotic activity w ithin  
the germ cell population.
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FIGURE 7.265. Dysgerminoma. The tumor cells have large vesicular 
nuclei that often contain one or more prominent nucleoli.

The tumor cells are large, rather monotonous, and mitoti­
cally active, with well-defined cell membranes, clear cyto­
plasm that contains abundant glycogen, and centrally located, 
rounded nuclei that contain one or more prominent nucleoli 
(Figs. 7.265 and 7.266). They bear a strong resemblance to the 
germ cells within primordial follicles. Optimal fixation is neces­
sary to avoid artifacts such as cytoplasmic eosinophilia and loss of 
cellular cohesion, and can be obtained by preselecting at least one 
thinly sliced section of tumor for histology when the specimen is 
fresh and fixing it separately in a small jar of formalin. Granulo­
matous inflammation, which may be in the form of vague clusters 
of epithelioid histiocytes, scattered Langhans giant cells, or well- 
defined noncaseating granulomas, is seen in about 20% of cases 
(Fig. 7.267), and may occasionally obscure the presence of the 
malignant germ cells in the background. Syncytiotrophoblastic

FIGURE 7.266. Dysgerminoma. A: The tumor cells contain abundant 
PAS-positive glycogen w ithin their cytoplasm. B: This section has 
been pretreated w ith diastase prior to PAS staining, and demonstrates 
the complete removal of the glycogen granules.

FIGURE 7.267. Dysgerminoma w ith granulomatous inflamma­
tion. A: Loosely aggregated clusters of epithelioid histiocytes with 
abundant eosinophilic cytoplasm are admixed w ith  lymphocytes and 
islands of m alignant germ cells. B: Dysgerminoma w ith  scattered 
Langhans giant cells. Suboptimal fixation has resulted in cytoplasmic 
eosinophilia and loss of cohesion of the tumor cells.

giant cells that are immunoreactive for ß-hCG are present in 
about 3% of cases, and are typically associated with elevated 
serum levels of this hormone.357 Clusters of luteinized stromal 
cells are also occasionally present.357 The finding of calcifications 
within a dysgerminoma, particularly if  mulberry-shaped, suggests 
that the tumor originated within a gonadoblastoma.

Dysgerminomas typically demonstrate nuclear immuno­
reactivity for OCT4 and membranous positivity for CD117 
(c-kit), are usually cytokeratin-negative, and do not express 
CD30 290>358-3S0

Differential Diagnosis
The major differential diagnostic considerations of dysgermi­
noma are embryonal carcinoma, clear cell carcinoma, large cell 
lymphoma, and the solid variant of yolk sac tumor.

• In contrast to dysgerminoma, embryonal carcinoma fea­
tures tumor cells that have larger, more anaplastic nuclei 
and cytoplasm that is amphophilic rather than clear. Papil­
lary or slit-like architectural patterns, an absence of fibrous 
septa with an associated lymphoplasmacytic infiltrate, and 
a CD30-positive, CD 117-negative immunophenotype also 
favor embryonal carcinoma over dysgerminoma.

• Solid areas of clear cell carcinoma may resemble dysgermi­
noma, but are typically associated with tubulocystic and 
papillary patterns as well, and occur in an older age group. 
In contrast to dysgerminomas, clear cell carcinomas are also 
expected to be immunoreactive for epithelial membrane 
antigen and to be negative or only focally rather than dif­
fusely positive for O CT4.290,3S1

• Large cell lymphomas share some gross and histologic fea­
tures with dysgerminoma, but are easily distinguished by 
their lack of glycogen-rich cytoplasm and immunoreactivity
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with leukocyte common antigen and other lymphocytic 
markers (nearly all such tumors are of B-cell lineage).362

• The differential diagnosis of dysgerminoma with the solid 
pattern of yolk sac tumor is discussed in the section on the 
latter entity.

A few other sources of potential diagnostic confusion are worth 
mentioning. When a dysgerminoma with syncytiotrophoblastic 
giant cells is encountered, it may be misinterpreted as choriocar­
cinoma. However, the biphasic admixture of cytotrophoblastic 
and syncytiotrophoblastic cells and prominent areas of hemor­
rhagic necrosis that are characteristic of choriocarcinoma are 
lacking in dysgerminomas.357 Seminoma can also occur in the 
setting of a cryptorchid testis in a phenotypic female with andro­
gen insensitivity syndrome and mimic an ovarian dysgerminoma.

Prognosis
The prognosis of dysgerminoma is excellent. Small amounts 
of residual disease are highly sensitive to either chemotherapy 
or radiation therapy, which accounts for high cure rates even 
in those patients with advanced disease or recurrent tumor.312

Yolk Sac Tumor363364
Yolk sac tumor, which is the preferred term for the neoplasm 
also known as endodermal sinus tumor, accounts for approxi­
mately 20% of malignant germ cell neoplasms. This rare tumor 
typically presents in a child or young adult (median age of 
19 years) with symptoms related to a unilateral pelvic mass that 
has often spread beyond the ovary at the time of diagnosis. 
Nearly all patients have an elevated serum AFP.

Grossly, yolk sac tumors have a smooth external surface 
and a median diameter of 15 cm. Their sectioned surface is 
predominantly solid with scattered cysts. The solid tissue may 
be light gray, tan, and/or yellow, and patches of hemorrhage 
and necrosis are typically present (Fig. 7.268). Polyvesicular

FIGURE 7.268. Yolk sac tumor. The sectioned surface is predomi­
nantly solid w ith  scattered cysts. The solid areas are soft and gray 
w ith  patches of hemorrhage and necrosis. (Courtesy of Dr. Colin J. R. 
Stew art.)

vitelline areas may be apparent grossly as honeycombed, spongy 
foci.

Microscopically, yolk sac tumors are known for their 
variety of endodermal-related histologic patterns and their 
association with hyaline globules and Schiller-Duval bodies. 
The reticular/microcystic pattern is most common, and is 
characterized by a loose meshwork of interconnected spaces 
and small cysts that are lined by flattened to cuboidal tumor 
cells with a prim itive appearance (Fig. 7 .269). The pattern 
variously referred to as pseudopapillary, festoon, or endo­
dermal sinus is the one in which pathognomonic Schil- 
ler-D uval bodies are found. These bodies, which are not 
required for a diagnosis of yolk sac tumor, consist of a small 
cystic space that partially to completely envelops a papillary 
structure that represents a cross section though a delicate 
fibrovascular core that is lined by a single layer of tumor cells 
(Fig. 7 .270). Solid, polyvesicular vitelline, hepatoid, glandu­
lar (enteric or endometrioid-like), and nonspecific papillary 
patterns are seen less commonly (Figs. 7 .271—7.275).211,307,365 
M any of these patterns are discussed in more detail in the 
section on differential diagnosis. In most cases, the reticular/ 
microcystic pattern is admixed with one or more of the other 
patterns.

Although not specific for yolk sac tumors, hyaline glob­
ules are almost always present. These pink to light red globules 
may be intracellular or extracellular, range in size from 2 to 
30 jrm, are PAS-positive and diastase-resistant, and may be 
immunoreactive for AFP (Fig. 7.276). Extravasated red blood 
cells can be distinguished from hyaline globules by the pres­
ence of more obvious red blood cells in the vicinity, a more 
intense red color, a more uniform size, an exclusively extracel­
lular location, and a contour that is not as smooth and round.

The distinctive immunophenotype of yolk sac tumors 
can greatly facilitate its recognition. In addition to at least 
focal immunoreactivity for AFP, these tumors are typically 
immunoreactive for glypican-3 and SALL4, and fail to stain 
for CK7, epithelial membrane antigen, CD 117, CD30, and 
OCT4 361 ’366~368

FIGURE 7.269. Yolk sac tumor w ith a reticular pattern.
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Differential Diagnosis
The differential diagnosis is dependent upon the pattern of 
yolk sac tumor that predominates in a given case. Thorough 
sampling to identify typical areas of yolk sac tumor, rather than 
a battery of immunostains and expert consultation, may be all 
that is needed to make the correct diagnosis. Clinical findings, 
such as the young age of the patient and the presence of an 
elevated serum AFP, also help to exclude mimics of yolk sac 
tumor.
• Unlike yolk sac tumor, embryonal carcinoma is associated 

with an elevated serum ß-hCG, does not have reticular, poly- 
vesicular vitelline, hepatoid, or endometrioid-like patterns or 
the ability to form Schiller-Duval bodies in its repertoire, 
typically contains isolated syncytiotrophoblastic giant cells,

has more “angry-appearing” nuclei, is immunoreactive for 
OCT4 and CD30, and fails to stain for glypican-3.363’366'368

• Dysgerminoma may enter the differential diagnosis when 
the solid growth pattern of yolk sac tumor predominates. 
In contrast to yolk sac tumor, the neoplastic cells of dysger­
minoma are characteristically partitioned by delicate fibrous 
septa that are associated with a lymphoplasmacytic infiltrate, 
lack hyaline globules, and have an OCT4-positive, CD 117- 
positive, AFP-negative immunophenotype.

• The microcystic, papillary, and solid patterns of yolk sac tumor 
often result in a resemblance to clear cell carcinoma. In contrast 
to clear cell carcinoma, yolk sac tumor occurs in a younger age

FIG U RE 7.271. Yolk sac tumor w ith a nonspecific papillary pattern 
(right) adjacent to a microcystic area (left).

F IG U RE 7.272. Yolk sac tumor w ith  polyvesicular vitelline pattern. 
A: M ultip le cystic spaces are present that are lined by flattened to 
cuboidal cells. B: This image highlights a focus w ith  hepatoid differ­
entiation.
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FIGURE 7.273. Yolk sac tumor w ith  a hepatoid pattern.

group, is associated with an elevated serum AFP, often contains 
Schiller-Duval bodies, usually has areas that resemble a loosely 
constructed honeycomb network, has nonhyalinized papillary 
cores, is immunoreactive with AFP, glypican-3, and SALL4, 
and fails to stain for CK7 and epithelial membrane antigen.

• In contrast to endometrioid carcinoma, the endometrioid­
like variant of yolk sac tumor occurs in a younger age group, 
is associated with an elevated serum AFP, is usually admixed 
with other patterns of more easily recognizable yolk sac tumor, 
frequently exhibits prominent subnuclear and/or supranuclear 
vacuoles, and lacks squamous morules, which should not be 
confused with islands of hepatoid differentiation.307 More­
over, in keeping with its endodermal/yolk sac derivation, the 
endometrioid-like glands of this variant have an AFP-positive, 
CK7-negative, epithelial membrane antigen-negative immu- 
nophenotype, which is the exact opposite of that expected for 
endometrioid carcinoma. These immunostains can also be 
useful in identifying the combination of true endometrioid

FIGURE 7.275. Yolk sac tumor w ith  endometrioid-like glands. The 
glands at right exhibit a villoglandular pattern, and some of the glands 
at left are lined by cells w ith  clear cytoplasmic vacuoles. W hen promi­
nent, this latter pattern can result in a resemblance to endometrioid 
carcinoma w ith secretory differentiation.

and yolk sac differentiation in those extraordinarily rare ovar­
ian endometrioid carcinomas that occur in older women that 
contain a component of yolk sac tumor.155,156

• Hepatoid yolk sac tumors are so named because of their 
resemblance to tumors of hepatocytes that is imparted by a 
prominence of cells with abundant eosinophilic cytoplasm 
and centrally placed round nuclei with single large nucleoli. 
These cells are at least focally immunoreactive for AFP, and 
are often associated with hyaline globules. Hepatoid yolk sac 
tumors need to be distinguished from metastatic hepatocellu­
lar carcinoma, hepatoid carcinoma, oxyphilic clear cell carci­
noma, steroid cell tumors, and metastatic melanoma. Clinical

FIGURE 7.274. Yolk sac tumor w ith enteric-type glands admixed 
w ith  a reticular pattern. The inset highlights a focus of glandular dif­
ferentiation.

FIGURE 7.276. Yolk sac tumor. A: M ultiple hyaline globules are 
evident, which need to be distinguished from the scattered red blood 
cells that are also in the vicinity. B: The hyaline globules are PAS- 
positive and diastase-resistant.
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correlation that includes the age of the patient, prior onco­
logic history, association with hormonal abnormalities, and 
distribution of tumor will narrow the diagnostic possibilities 
considerably, with a focused panel of immunostains used in 
cases in which thorough sampling fails to reveal typical foci 
of yolk sac tumor (e.g., calretinin and/or inhibin to high­
light steroid cells or CK7 and epithelial membrane antigen 
to confirm epithelial rather than germ cell origin). Without 
calretinin or inhibin immunohistochemistry, minor foci of 
hepatoid differentiation within a yolk sac tumor may be dif­
ficult to distinguish from clusters of luteinized stromal cells, 
but this distinction is only of academic interest.

• The polyvesicular vitelline variant of yolk sac tumor features 
the presence of multiple innocuous-appearing cysts, and may 
be mistaken for benign or borderline clear cell adenofibroma. 
However, other patterns of more typical yolk sac tumor are 
typically present, and the clinical and immunophenotypic 
features as discussed above assist in its recognition.

Prognosis
Stage is the most important prognostic factor. W ith modern 
chemotherapy, the vast majority of stage I tumors can now be 
cured, but the prognosis is less favorable for patients with stage 
III or IV disease and for those whose tumor cannot be opti­
mally debulked.369 Monitoring of serum AFP levels is useful 
to determine the efficacy of treatment and to detect disease 
recurrence. Limited experience with two extensively sampled 
yolk sac tumors with a p u r e  polyvesicular vitelline pattern sug­
gests that this variant may not behave in a malignant fashion.365

Embryonal Carcinoma370
The ovarian version of this tumor is much less common than its 
testicular counterpart, and is more often seen as a component of a 
mixed germ cell tumor than in pure form. It typically presents as a 
unilateral ovarian mass (mean size of nearly 16 cm) in children or 
young adults (mean age of about 15 years). Sixty percent of patients 
have symptoms related to excessive production of estrogens or 
androgens, and serum levels of AFP and ß-hCG are usually elevated. 
At the time of presentation, tumor has spread beyond the ovary to 
other pelvic and/or abdominal sites in about 40% of cases. Although 
many patients died of disease in the only major series that has stud­
ied these tumors, this was prior to the era of modern chemotherapy.

Grossly, embryonal carcinoma has a smooth external sur­
face and a predominantly solid sectioned surface that is soft 
and off-white to tan with interspersed areas of hemorrhage 
and/or necrosis. A variety of histologic growth patterns are 
usually present, with tumor cells forming solid sheets, nests, 
and papillae along with spaces that resemble glands or slits 
(Fig. 7.277). The tumor cells are mitotically active and have 
amphophilic cytoplasm with primitive-appearing nuclei that 
are large, rounded, pleomorphic, and in possession of one or 
more prominent nucleoli (Fig. 7.278). AFP-positive hyaline 
globules of the type commonly seen in yolk sac tumors may be 
present. The presence of occasional hCG-positive syncytiotro- 
phoblastic giant cells within the stroma or in association with 
the tumor cell nests is a near-constant feature (Fig. 7.279).

FIGURE 7.277. Embryonal carcinoma. Anaplastic tumor cells are 
seen forming papillae and slit-like spaces. An area of hemorrhage and 
necrosis is a t right.

Although the immunoprofile of ovarian embryonal carci­
noma is to some extent extrapolated from studies with testicu­
lar tumors of this type, the mononuclear embryonal cells can 
be presumed to exhibit a cytokeratin-positive, OCT4-positive, 
CD30-positive, SALL4-positive, hCG-negative, CD 117- 
negative, epithelial membrane antigen-negative immunophe­
notype, which can help to distinguish this tumor from its 
mimics.359,3S7,3S8,370'371 Such cells are also usually at least focally 
immunoreactive for AFP, whereas the syncytiotrophoblastic 
giant cells are AFP-negative.372

Differential Diagnosis
The differential diagnoses of embryonal carcinoma with dys­
germinoma and yolk sac tumor are discussed in the sections 
on these other entities. Poorly differentiated adenocarcinomas 
occur in an older age group, lack evidence of AFP and hCG pro­
duction, are more often bilateral, usually are immunoreactive

FIGURE 7.278. Embryonal carcinoma. This high-magnification view  
highlights the nuclear features, mitotic activity, and amphophilic cyto­
plasm of the m alignant cells, and also shows the formation of a few  
gland-like spaces in an otherwise sheet-like area of solid growth.
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FIGURE 7.279. Embryonal carcinoma. N ote the presence of occa­
sional syncytiotrophoblastic giant cells, such as the vacuolated one 
marked by the arrow, in this partially hemorrhagic and necrotic neo­
plasm. These cells are characteristically immunoreactive for hCG (not 
shown), and are a common focal finding in these tumors.

for epithelial membrane antigen, and have a less primitive 
appearance. Although the presence of syncytiotrophoblastic 
giant cells may suggest the diagnosis of choriocarcinoma, these 
cells in embryonal carcinoma are not abundant, are not associ­
ated with cytotrophoblast or intermediate trophoblast in the 
characteristic biphasic pattern of choriocarcinoma, and do not 
produce a frankly hemorrhagic mass like that typically seen in 
choriocarcinoma.

Polyembryoma
Polyembryoma is an extraordinarily rare malignant germ cell 
tumor that almost always occurs as the dominant component 
of a mixed germ cell tumor, with immature teratoma represent­
ing the most common other associated element.373 These tumors 
typically present as a bulky ovarian mass in young adult women 
(mean age of 25 years) and are usually confined to the ovary at the 
time of diagnosis. Serum AFP and/or ß-hCG may be elevated.

Grossly, polyembryomas have a mean size of about 
17 cm and are composed of soft, tan to reddish brown tissue 
with interspersed spongy and hemorrhagic areas (Fig. 7.280). 
Histologically, polyembryomas are characterized by the presence 
of photogenic embryoid bodies, which recapitulate to varying 
degrees the bilaminar germ disc with associated amniotic and 
yolk sac cavities that are seen in embryos at approximately 
2 weeks of development (Fig. 7 .281).373,374 Syncytiotrophoblastic 
giant cells are often seen in the vicinity of some of the embryoid 
bodies. The background stroma may be edematous, myxoid, or 
collagenous, and there are often admixed endodermal elements 
such as hepatic, intestinal, and pancreatic tissue (Fig. 7.282).

Polyembryomas are malignant tumors, presumably by 
virtue o f their comingling with other primitive germ cell ele­
ments, but most patients are successfully treated with combi­
nation chemotherapy.

FIGURE 7.280. Polyembryoma. The sectioned surface is spongy and 
has a variegated reddish brown, tan, and light gray appearance. The 
bright ye llow  tissue at lower right represents a minor teratomatous 
component. (Altered from Jondle D M , Shahin M S, Benda JA. Ovarian 
mixed germ cell tumor w ith  predominance of polyembryoma: a case 
report w ith literature review. Int J  Gynecol Pathol. 2002;21:78-81. 
Altered and reprinted w ith  permission from Dr. Jo Ann Benda and the 
International Journal of Gynecological Pathology.)

Nongestational Choriocarcinoma375
This is an extraordinarily rare tumor in pure form, but may 
occasionally be seen as a component of mixed germ cell 
tumor.376 The few reported pure nongestational choriocar­
cinomas have occurred in children and young adults who 
present with symptoms and laboratory findings related to a 
ß-hCG-producing ovarian mass (e.g., abdominal pain, vagi­
nal bleeding, isosexual pseudoprecocity, and a false-positive 
pregnancy test).

As is typical of choriocarcinomas in all sites, these tumors 
are circumscribed, solid, and extensively hemorrhagic, and have 
not been reported to be bilateral. Histologically, choriocarcino­
mas feature a characteristic admixture of syncytiotrophoblastic 
cells and mononucleated trophoblast elements (Fig. 7.283), 
which is discussed and illustrated in more detail in Chapter 10.

Differential Diagnosis
The distinction of choriocarcinoma from a dysgerminoma or 
embryonal carcinoma that contains syncytiotrophoblastic giant 
cells is discussed in the sections on these other entities. Although 
histologically identical to gestational choriocarcinoma, nonges­
tational choriocarcinoma can often be distinguished on the basis 
of other evidence, such as when (a) the patient is a premenar- 
chal child, (b) extensive sampling reveals a mixed tumor with 
other germ cell elements, or (c) comparative DNA analysis fails 
to reveal the presence of paternally-derived gene sequences.377 
Note that although ovarian involvement by gestational chorio­
carcinoma is much more likely to represent a metastasis from a 
tumor of probable intrauterine origin, it can also be a primary 
tumor that is derived from an ectopic gestational event within
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FIGURE 7.281. Polyembryoma. 
The classic embryoid body is 
composed of a bilaminar germ 
disc associated w ith tw o cavi­
ties. A: The amniotic cavity is on 
the side of the thicker and more 
darkly stained ectodermal cell 
layer, and the yolk sac cavity is 
on the side of the thinner endo­
dermal cell layer. B: This embry­
oid body exhibits a focal nodular 
accumulation of cells w ithin the 
endodermal cell layer (arrow ). 
(Glass slide kindly provided by 
Dr. Jo Ann Benda.)

the ovary. Yet another extremely rare occurrence that is a dif­
ferential diagnostic consideration is the presence of choriocar­
cinoma found in association with an ovarian epithelial-stromal 
tumor.378 These tumors occur in an older age group and are 
readily distinguished by their other components.

Malignant Mixed Germ Cell Tumor378
Occasional ovarian tumors feature more than one type of germ 
cell malignancy (e.g., dysgerminoma admixed with yolk sac 
tumor). In such cases, a diagnosis of malignant mixed germ 
cell tumor is issued, and the type and approximate proportion

of each component should be stated in the diagnosis line of the 
pathology report. Tumors of this type account for roughly 10% 
of malignant germ cell tumors of the ovary.

Gonadoblastoma379380
Gonadoblastoma is a rare tumor composed of an admixture of 
germ cell and sex cord-stromal elements. It characteristically 
occurs in children and young adults who have pure or mixed 
gonadal dysgenesis and at least some Y chromosomal mate­
rial (more specifically, the TSPY1 gene from the GBY locus), 
although there are occasional exceptions.381 Most patients are

FIGURE 7.282. Polyembryoma. The background stroma is myxoid 
and contains scattered imperfectly formed embryoid bodies. The clus­
tered cords of darkly-stained cells near left of center are fetal-type  
hepatocytes. (Glass slide kindly provided by Dr. Jo Ann Benda.)

FIGURE 7.283. A,B: Choriocarcinoma. Note the characteristic 
biphasic pattern th at is produced by the comingling of mononucleated 
cytotrophoblastic and m ultinucleated syncytiotrophoblastic cells.
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FIG URE 7.284. A ,B:
Gonadoblastoma. Discrete nests 
of tumor cells are present w ithin  
a fibrous stroma. The nests are 
punctuated by rounded accumu­
lations of eosinophilic hyaline 
material. The dysgerminoma-like 
germ cells have large vesicu­
lar nuclei, distinct nucleoli, 
and abundant clear cytoplasm, 
whereas the small, bland cells of 
sex cord origin are concentrated 
around the periphery of the 
nests and around the deposits 
of eosinophilic hyaline material. 
Although not easily visualized 
in these images, aggregates of 
luteinized or Leydig-like cells are 
present w ithin the stroma.

phenotypic females with some degree of virilization. Approxi­
mately one-third of tumors are bilateral, and the size of pure 
gonadoblastoma ranges from an unsuspected microscopic find­
ing to a tumor up to 8 cm in diameter. Calcification, which may 
be extensive, occurs in 80% of cases. Sixty percent of cases are 
complicated by overgrowth by an invasive germ cell component. 
Given these commonly present alterations, it is not surprising 
that the gross appearance of gonadoblastoma is quite variable.

Histologically, gonadoblastomas are composed of discrete 
cellular nests that represent an admixture of dysgerminoma-like 
germ cells and small, bland, mitotically inactive cells of sex cord 
type (Fig. 7.284). The sex cord cells are typically seen rimming 
the periphery of the nests (coronal pattern), encircling round 
spaces filled with eosinophilic hyaline material that are located 
within the internal aspect of the nests (Call-Exner-like pattern), 
and surrounding individual germ cells (follicular pattern remi­
niscent of the primary ovarian follicle). The tumor cell nests are 
separated by variable amounts of fibrous stroma, which often 
contain focal aggregates of luteinized or Leydig-like cells. The 
process of calcification can often be seen evolving from the hya­
linization, expansion, and lamination of the internal rounded 
aggregates of eosinophilic material, which can result in the for­
mation of mulberry-like structures (Fig. 7.285). As is the case 
for dysgerminoma, the neoplastic germ cells of gonadoblastoma 
demonstrate nuclear immunoreactivity for O CT4.290

Gonadoblastoma can be considered an in situ form of 
malignant germ cell tumor. Its distinctive pattern has never 
been observed in metastatic deposits. When associated with 
an invasive germ cell tumor, that tumor is a dysgerminoma in 
80% of cases (Fig. 7.286).

Differential Diagnosis
The tumor that is most likely to be confused with gonado­
blastoma is the SCTAT. As illustrated in Figures 7.219 and

7.220, SCTAT and gonadoblastoma have similar architectural 
patterns, but SCTAT lacks the germ cells and history of an 
underlying gonadal disorder that characterize gonadoblastoma. 
Moreover, the germ cell component of gonadoblastoma can 
be highlighted using OCT4 immunohistochemistry, whereas 
SCTATs are OCT4-negative.290

Mixed Germ Cell-Sex Cord-Stromal Tumor380
As is the case for gonadoblastoma, these extremely rare tumors 
are composed of an intimate admixture of germ cells and sex 
cord-stromal elements. However, the distinctive nested pattern,

FIG U RE 7.285. Gonadoblastoma w ith extensive hyalinization. Note 
the characteristic mulberry shape of many of these deposits, their ori­
gin from the sm aller deposits w ithin tumor cell nests, and their lami­
nations as they evolve into calcifications.
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FIG URE 7.286. Gonadoblastoma associated w ith dysgerminoma. 
A: A few  large nests of residual gonadoblastoma are present w ithin  
a fibrous stroma that contains numerous smaller nests and clusters 
of invasive dysgerminoma. B: In this high-magnification view, small 
nests of invasive dysgerminoma are seen beneath a portion of a large 
nest of gonadoblastoma.

rounded aggregates of eosinophilic hyaline material, and calci­
fications of gonadoblastoma are absent, and the young patients 
(usually <10 years of age) are genetically normal females. 
Instead of nests, the tumor cells grow in trabecular, solid tubu­
lar, and/or diffuse patterns, and proliferative activity may be 
observed in the sex cord component. These tumors may be 
associated with dysgerminoma, or rarely another type of malig­
nant germ cell tumor, but this is an uncommon finding. Unlike 
gonadoblastoma, the mixed germ cell-sex cord-stromal tumor 
occasionally exhibits malignant behavior in the absence of a 
superimposed malignant germ cell tumor of another type.

HEMATOPOIETIC TUMORS
Malignant Lymphoma236 362 382 383
Malignant lymphoma rarely presents as an ovarian mass. Even 
when it does so, most such cases are judged to be manifestations 
of systemic disease, as evidenced by the high frequency of bilat­
erality (>50%) and involvement of regional lymph nodes, fal­
lopian tubes, omentum, peritoneum, and other miscellaneous 
sites. Most patients present with symptoms related to an ovar­
ian mass in one of two settings: a middle-aged adult with dif­
fuse large cell lymphoma or a child/young adult with Burkitt’s 
lymphoma, although exceptions to these generalizations occur 
and other types of lymphoma are also seen on occasion.

Ovaries involved by malignant lymphoma have an aver­
age size of about 12 cm and have a gross appearance that 
is similar to that previously described for dysgerminoma 
(Fig. 7.287). As in some other extranodal sites, the diffuse large cell 
lymphomas tend to be associated with sclerosis, which can parti­
tion the tumor cells and create pseudoepithelial patterns. Nearly 
all lymphomas that involve the ovary, whether primary or second­
ary, are of B-cell lineage. Examples of diffuse large cell lymphoma,

FIG U RE 7.287. Ovarian lymphoma. The sectioned surface of this dif­
fuse large cell lymphoma is solid, fleshy, lobulated, and light tan to 
pale yellow. (Courtesy of Dr. Colin J. R. S tew art.) Note: ovarian dysger­
minomas have a sim ilar macroscopic appearance (see Figure 7.263).

the immunoblastic variant of diffuse large cell lymphoma, and 
Burkitt’s lymphoma are presented in Figures 7.288—7.290.

Differential Diagnosis
Once the possibility of malignant lymphoma enters the differ­
ential diagnosis, it can be readily confirmed or refuted with the 
use of immunostains for lymphoid markers. The most com­
mon differential diagnostic considerations are dysgerminoma, 
undifferentiated carcinoma, SCCHT, AGCT, metastatic breast 
carcinoma, and extramedullary granulocytic sarcoma, which 
are discussed elsewhere in this chapter.

Prognosis
Those few patients with disease confined to one ovary can be 
considered primary ovarian lymphomas, and these patients 
have a good prognosis (5-year survival of roughly 80%) when 
treated by surgical excision and chemotherapy.383 W ith more 
extensive disease, the 5-year survival rate drops to about 33%.383

FIG U RE 7.288. D iffuse large cell lymphoma.
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FIG U R E 7.289. Immunoblastic lymphoma. N ote the single promi­
nent central nucleoli in many of the tumor cells.

Leukemia384
Very rarely, granulocytic sarcoma presents as an ovarian mass. 
W hen evaluated, most such patients have hematologic evi­
dence of acute myelogenous leukemia or will develop this dis­
ease if  left untreated. Although these tumors can be difficult 
to distinguish from malignant lymphoma, the presence of at 
least some cells that are recognizable as precursors of eosino­
phils is an important diagnostic clue (Fig. 7.291). Further 
confirmatory evidence of the granulocytic nature of the disease 
process can be obtained via a positive chloroacetate esterase 
stain or by demonstrating immunoreactivity for lysozyme or 
myeloperoxidase.

F IG U R E  7.290 . Burkitt's lymphoma. A: The presence of scattered  
tingible-body macrophages engulfing apoptotic debris produces the 
so-called starry sky pattern. B: The tumor cells are fairly uniform and 
of interm ediate size. Note how many of the cells have (a) tw o  or more 
small nucleoli, (b) squared-off cell borders that result in a pattern in 
which the cells fit together like pieces of a jigsaw  puzzle, and (c) cyto­
plasmic vacuoles, which are often only apparent in touch preparations.

Although acute lymphoblastic leukemia has not been 
reported to present as an ovarian mass, the ovary is rarely the 
site of a clinically apparent recurrence (Fig. 7.292).

Plasmacytoma
A few cases of primary ovarian plasmacytoma have been 
reported.385 The neoplasm is composed of sheets of plasma 
cells with a degree of maturity that varies from case to case 
(Fig. 7.293). Once the diagnosis is suspected, it can be con­
firmed by obtaining immunoreactivity for the plasma cell 
marker CD 138 and demonstrating light chain restriction. 
Patients should be evaluated for the presence of multiple 
myeloma and monoclonal paraproteins in their blood and 
urine. Progression to myeloma has been reported.

MISCELLANEOUS OVARIAN TUMORS
These rare ovarian tumors are of diverse origin. In addition to 
the tumors discussed under this heading as outlined at the begin­
ning of this chapter, other extraordinarily rare tumors within this 
group include adenomatoid tumor,386,387 myxoma,388 paragangli­
oma,389 glomus tumor,390 Wilms’ tumor,391 gestational choriocar­
cinoma375,377 or hydatidiform mole392 arising within an ectopic 
ovarian pregnancy, and placental site trophoblastic tumor.393 
Some of the tumors that the WHO includes in this category that 
are of definite or probable epithelial-stromal origin are discussed 
in the section on miscellaneous epithelial-stromal tumors.

Small Cell Carcinoma, Hypercalcemic Type233394
SCCH T is a rare, aggressive tumor that typically presents as 
a unilateral ovarian mass (average size of 15 cm) in a young 
woman (mean age of 24 years). Two-thirds of patients have 
hypercalcemia, although symptoms related to hypercalcemia 
are rarely present. Serum calcium levels return to normal after 
removal of the tumor. It is noteworthy that rare familial cases 
of bilateral SCCH T have been reported.

The external surface of SCCHT is smooth or nodular, and 
sectioning reveals predominantly solid, light tan to pale yel­
low tissue with patches of hemorrhage, necrosis, and/or cystic 
degeneration (Fig. 7.294A). Histologically, classic cases feature 
sheets of small, monomorphic, closely packed, mitotically active 
cells with scant cytoplasm (Fig. 7.294B). The tumor cells may 
also form nests and cords in areas where there are appreciable 
amounts of stroma. A characteristic finding, which is seen at 
least focally in 80% of cases, is the presence of follicle-like spaces 
that usually contain lightly eosinophilic fluid (Fig. 7.295).

Somewhat confusingly, larger cells with more abundant 
eosinophilic cytoplasm and prominent nucleoli are frequently 
present in variable amounts in SCCHT, and rarely may pre­
dominate (at which point clinicians may be left scratching their 
heads when informed of the diagnosis of the large cell variant 
of SCCHT). Another potential source of confusion is the pres­
ence of cysts or glands that are lined by mucinous epithelium, 
which is seen in about 10% of cases.
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FIG U RE 7.291. Extramedullary 
granulocytic sarcoma. The pres­
ence of cells w ith abundant 
eosinophilic granules, such as 
the one marked by the arrow, 
is an important diagnostic clue. 
The inset shows the result of a 
chloroacetate esterase stain, 
which highlights the presence 
of several cells w ith granulocytic 
differentiation.

SCCHTs are of presumed epithelial origin and often express 
cytokeratin, epithelial membrane antigen, and WT-1, and typi­
cally lack immunoreactivity for inhibin and TTF-1.233,395,396

Differential Diagnosis
The differential diagnosis of SCCHT is broad and includes the 
adult and juvenile types of granulosa cell tumor and small cell car­
cinoma of pulmonary type, as discussed in the sections on these 
other entities. Malignant lymphoma can be excluded by noting 
the presence of follicle-like spaces and the lack of immunoreactiv­
ity for leukocyte common antigen. Metastatic melanoma shares 
with SCCHT the ability to form follicle-like spaces, and can be

FIG U RE 7.292. A ,B : Ovary w ith relapsed acute lymphoblastic leuke­
mia. Although the single-file pattern of portions of the leukemic infil­
trate simulates m etastatic lobular carcinoma of the breast, the latter 
diagnosis is easily excluded by clinical history, laboratory data, and 
immunohistochemical profile.

particularly difficult to distinguish on morphologic grounds from 
the so-called large cell variant of SCCHT.241,394 Features that favor 
metastatic melanoma include a prior history of melanoma, nor­
mal serum calcium levels, bilaterality, intranuclear pseudoinclu­
sions, identification of melanin pigment, and immunoreactivity 
for one or more melanoma markers (S100, HMB-45, or Melan- 
A) in conjunction with negative staining for cytokeratin and epi­
thelial membrane antigen.233,241

Behavior and Prognosis
When carefully staged, most patients with SCCH T are found 
to have extraovarian spread at the time of presentation, and 
the prognosis for such patients is dismal. Even those patients 
diagnosed initially with stage la disease have a recurrence rate
of 67%.

FIG U RE 7.293. Plasmacytoma.
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FIG URE 7.294. Small cell 
carcinoma, hypercalcemic type. 
A: The sectioned surface of this 
solid tumor is light tan to pale 
yellow  w ith splotchy hemor­
rhagic areas. B: The tumor cells 
have a primitive appearance and 
are mitotically active. (Gross pho­
tograph courtesy of Dr. Colin J. R. 
Stew art.)

Small Cell Carcinoma, Pulmonary Type151
This rare type of ovarian cancer has a poor prognosis and usu­
ally presents as an ovarian mass (mean size of 14 cm) in an adult 
woman (mean age of 59 years). These tumors are frequently 
bilateral, and most have spread beyond the ovary at the time 
of presentation. The sectioned surface of involved ovaries is 
predominantly solid, gray-white to tan, and often exhibits foci 
of necrosis. Histologically, these tumors usually are associated 
with a component of an epithelial-stromal neoplasm, which 
is most commonly endometrioid carcinoma (Fig. 7.296). The 
small cell component resembles the intermediate variant of the

much more commonly encountered small cell neuroendocrine 
carcinoma of the lung (Fig. 7.297).

Differential Diagnosis
In contrast to many small cell carcinomas of hypercalcemic type, 
these tumors occur in an older age group, are frequendy bilateral, 
are not associated with hypercalcemia, are usually associated with a 
recognizable type of epithelial-stromal tumor, rarely form follicle­
like spaces, lack a large cell component, and typically are immu­
noreactive for TTF-1 and fail to stain with WT-1.396 Metastatic 
small cell carcinoma involving the ovary usually occurs in patients 
with a known history of a pulmonary or other extraovarian

FIG U R E 7 .295 . Small cell carcinoma, hypercalcemic type. The pres- FIG U R E 7.296. Ovarian small cell carcinoma, pulmonary type. The
ence of follicle-like spaces is a characteristic feature of this neoplasm, small cell component is seen merging w ith w ell-form ed glands of
but may be a focal finding. endometrioid carcinoma near the bottom of the image.
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FIG U R E 7.298. Large cell neuroendocrine carcinoma. A :  Nested 
architecture. B : Trabecular pattern w ith adjacent necrosis.

FIG U RE 7.297. Ovarian small cell carcinoma, pulmonary type. The 
malignant cells of the small cell component vary in shape and have 
scant cytoplasm w ith stippled chromatin and nucleoli that are gener­
ally inconspicuous. Brisk mitotic activity and nuclear molding are addi­
tional characteristic features.

primary tumor of this type or radiologic evidence of a pulmonary 
mass, lacks a component of an epithelial-stromal neoplasm, and 
usually presents as part of widespread metastatic disease.397,398 The 
section on endometrioid carcinoma with spindle cell differentia­
tion discusses its distinction from small cell carcinoma of pulmo­
nary type with associated endometrioid carcinoma.

Large (Nonsmall) Cell Neuroendocrine 
Carcinoma399400
This tumor represents yet another rare type of aggressive ovar­
ian cancer. It typically presents as a unilateral ovarian mass 
(mean size of about 15 cm) with extraovarian spread in an adult 
woman (mean age of roughly 50 years). The strong association 
of large cell neuroendocrine carcinoma with epithelial-stromal 
tumors (usually of mucinous or endometrioid type) and less 
frequent association with mature cystic teratomas suggest that 
it arises from the occasional neuroendocrine cells that are pres­
ent within these other tumor types.

The sectioned surface of large cell neuroendocrine carci­
noma has a variably prominent cystic component, and typically 
is extensively necrotic. Histologically, areas with sheet-like, 
nested, and/or trabecular patterns of growth with little inter­
vening stroma are seen admixed with patches of necrosis 
(Fig. 7.298). The constituent cells are of intermediate to large 
size, have high mitotic rates, and typically have round to oval 
nuclei with prominent nucleoli and appreciable amounts of 
cytoplasm (Fig. 7.299). At least focal immunoreactivity with 
one or more neuroendocrine markers such as chromogranin or 
synaptophysin is a definitional feature. The frequent association 
of this tumor with an epithelial-stromal neoplasm, areas with 
nested and/or trabecular architecture, and high-grade nuclear 
features with extensive areas of necrosis should suggest the 
diagnosis, which can be confirmed by immunohistochemistry.

Ovarian Tumor of Probable Wolffian Origin282
The ovarian version of this very rare tumor typically occurs in 
adult women who present with a unilateral ovarian mass that 
has an average size of 12 cm. The ovarian-based mesonephric 
(wolffian) remnants from which these tumors presumably arise 
are thought to correspond to the rete ovarii within the hilum. 
The gross appearance, microscopic features, and clinical behav­
ior of this generally benign tumor are identical to its counter­
part in the broad ligament (see Chapter 5).

Differential Diagnosis
W hen this tumor presents in the ovary, it has a wider differ­
ential diagnosis than corresponding tumors within the broad 
ligament. As presented below, tumors that can resemble ovar­
ian wolffian tumors include Sertoli cell tumor, endometrioid 
carcinoma, cellular fibroma, granulosa cell tumor, and epen­
dymoma.

• Ovarian wolffian tumors may be confused with Sertoli cell 
tumors due to the overlapping histologic features of the 
tubules present in these two neoplasms. However, the com­
bination of diffuse, sieve-like, and tubular patterns in ovar­
ian wolffian tumors usually allows for their distinction from 
Sertoli cell tumors, which tend to exhibit a more monoto­
nous tubular pattern.

• Some endometrioid carcinomas that have areas in which 
small tubules predominate can resemble ovarian wolff­
ian tumors, but are distinguished by the presence of small 
amounts of mucicarmine-positive intraluminal mucin, their 
common association with foci o f squamous differentiation, 
the presence of other areas in which the glands are more 
characteristic of usual endometrioid adenocarcinoma, the 
absence of a sieve-like pattern, and by their immunoreactiv­
ity for epithelial membrane antigen.401

• Some ovarian wolffian tumors have prominent areas com­
posed of sheets of densely cellular spindle cells that can result 
in misinterpretation as a cellular fibroma.402 In sufficiently
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FIG U R E 7.299. Large cell neuroendocrine carcinoma. As in most 
examples of this tumor, the cells are large and mitotically active w ith  
round to oval nuclei, prominent nucleoli, and appreciable amounts of 
cytoplasm.

sampled ovarian wolffian tumors, more diagnostic patterns 
will become apparent.

• Taken in isolation, foci of ovarian wolffian tumors with diffuse 
patterns of growth can also resemble AGCTs, but the constitu­
ent cells of wolffian tumors do not exhibit the prominent nuclear 
grooves that are characteristic of granulosa cell tumors and will 
form more characteristic patterns elsewhere in the neoplasm.

• Ovarian ependymoma can resemble an ovarian wolffian 
tumor, but is distinguished by the presence of perivascu­
lar pseudorosettes and immunoreactivity for glial fibrillary 
acidic protein.352,403

Tumors of the Rete Ovarii404405
Tumors of the rete ovarii are uncommon. Most such tumors 
are cystadenomas, which are arbitrarily defined as rete cysts 
that have attained a diameter of >1 cm. They occur in adult 
women who usually present with a pelvic mass with an average 
size of 9 cm, sometimes in association with androgenic mani­
festations. These tumors are usually unilocular and are hilar- 
based, but may extend into the medulla. They are filled with 
clear to yellow fluid.

Histologically, rete cystadenomas have thin walls with a 
smooth internal surface that is lined by a single layer of epi­
thelial cells that may have a flattened, cuboidal, or columnar 
appearance. Although often misdiagnosed as serous cystadeno­
mas, rete cystadenomas can be recognized by their hilar location, 
the frequent presence of bundles of smooth muscle and bands 
of hyperplastic hilus cells within their walls, their characteristic 
formation of epithelial-lined crevices, an epithelial lining that 
either lacks or contains only rare ciliated cells, and the common 
finding of normal rete ovarii in the adjacent tissue (Fig. 7.300).

Adenomas and adenocarcinomas of the rete ovarii occur 
at case-reportable frequencies and are discussed further in the 
references provided.

Solid Pseudopapillary Neoplasm406
It has recently become apparent that this neoplasm, which is 
better known in the pancreas, can rarely occur as a primary 
ovarian tumor. In this site, this tumor tends to present in young 
adult women as a well-circumscribed pelvic mass that has both 
solid and cystic components. The ovarian solid pseudopapil­
lary neoplasm is histologically and immunologically identical 
to its pancreatic counterpart, which is also quite uncommon. 
The name of the tumor is derived from the propensity of the 
cells within the solid and delicately vascular component of the 
tumor to partially dissociate, which results in the formation 
of pseudopapillae comprised of cells clinging to the vascular 
framework (Fig. 7.301). The nuclei of the neoplastic cells are 
monotonous, bland, round to oval, and mitotically inactive 
with pale chromatin, small nucleoli, and occasional longitu­
dinal grooves. Cytoplasm is moderate in amount and may be 
pale, eosinophilic, vacuolated, or foamy. Variably-sized eosino­
philic globules are usually present, at least focally (Fig. 7.302).

An awareness that solid pseudopapillary tumors can occur 
in the ovary, coupled with its characteristic immunophenotype 
(nuclear immunoreactivity with ß-catenin and lack of staining 
for e-cadherin, inhibin, calretinin, thyroglobulin, and chromo- 
granin), facilitates the distinction of this tumor from sex-cord 
stromal tumors, steroid cell tumors, struma ovarii, and carci­
noid tumors. In the pancreas, these tumors are regarded as low- 
grade malignancies with an excellent prognosis; although the 
same can be expected for the ovarian version of these tumors, 
sufficient follow-up information is currently lacking.

Leiomyoma407 408
Ovarian leiomyomas are rare, and are generally thought to 
arise from the smooth muscle that is present within the walls 
of the hilar blood vessels. In keeping with this theory, many 
of the smaller leiomyomas that are removed when ovarian

FIG U RE 7.300. Rete cystadenoma. The cyst is lined by a flattened  
layer of undulating epithelium that forms shallow crevices. Rete ovarii 
are present in the adjacent tissue.
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FIG U R E 7.301. Solid pseudopapillary neoplasm. In this low-m agnifi­
cation view, the pseudopapillary pattern related to tumor dyscohesion 
is apparent.

architecture can still be appreciated are found in a hilar location 
(Fig. 7.303). Another possible origin for some of these tumors is 
ovarian stroma that has undergone smooth muscle metaplasia.

Ovarian leiomyomas are benign tumors that occur over a 
wide age range, are almost always unilateral, and may present 
as either an adnexal mass or as an incidental finding. These 
tumors exhibit the same spectrum of histologic features as their 
much more common uterine counterparts. Most ovarian leio­
myomas that are encountered outside of a consultation-based 
setting are of the usual type and have an average size of 5 cm.

Differential Diagnosis
Ovarian fibromatous tumors can closely resemble smooth 
muscle tumors, and are the main differential diagnostic con­
sideration. Since ovarian fibroma and its cellular variant are 
much more common than ovarian leiomyoma and cellular

FIG U RE 7.302. Solid pseudopapillary neoplasm. This image high­
lights the bland nuclear features, delicate vasculature, and eosino­
philic globules that are characteristic of this tumor.

F IG UR E 7.303. Leiomyoma. In this low-m agnification view , a portion 
of an eosinophilic nodule of smooth muscle is present w ith in  the hilar 
region of the ovary. The hilar location is consistent w ith  origin from the 
smooth muscle w all of hilar blood vessels.

leiomyoma, the pathologist may not give serious consideration 
to smooth muscle differentiation when evaluating spindle cell 
neoplasms of the ovary. At the macroscopic level, spindle cell 
tumors with a hilar location are more likely to be leiomyo­
mas than fibromas. Routine histologic features can also be of 
some assistance when attempting to distinguish leiomyomas 
from fibromas. Normal and most neoplastic smooth muscle 
cells generally have elongated and blunt-ended (cigar-shaped) 
nuclei (Fig. 7.304A), as opposed to the more tapered ends 
of the fusiform nuclei of fibromas. In addition, those bland 
ovarian spindle cell tumors with a storiform rather than fas­
cicular growth pattern are more likely to be fibromas rather 
than leiomyomas. The trichrome stain can also be helpful in

FIG U RE 7.304. Leiomyoma. A: This high-magnification view  high­
lights the cigar-shaped nuclei of many of the smooth muscle cells. B: 
In this trichrome-stained section, the fibrillar cytoplasm of the smooth 
muscle cells has a brick-red appearance. A  small am ount of blue- 
stained collagenous tissue is also present in the background.
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this situation by demonstrating the brick-red fibrillar cyto­
plasm of smooth muscle cells (Fig. 7.304B), which contrasts 
with the often abundant blue-staining extracellular collagen 
present in fibromatous tumors. More conclusive evidence of 
smooth muscle differentiation in this setting is diffusely posi­
tive immunoreactivity for muscle markers such as desmin and 
h-caldesmon, but one could question the cost-effectiveness of 
using immunohistochemistry in an effort to distinguish one 
benign ovarian tumor from another. It should be noted that the 
smooth muscle actin positivity of leiomyomas is not helpful in 
differentiating leiomyomas from fibromas, since about half of 
ovarian fibromas are at least focally positive for this marker.251

As is the case for their uterine counterparts, most ovarian 
leiomyosarcomas can be distinguished from leiomyomas by the 
presence of various combinations of significant nuclear atypia, 
high mitotic rates, and foci of tumor cell necrosis.408

A rare mimic of cellular smooth muscle tumors is a gastro­
intestinal stromal tumor that has metastasized to the ovary.25'* The 
frequent bilaterality of these metastases, the clinical history of such 
a tumor, and a c-KIT (CD117)-positive, CD34-positive, and des- 
min-negative immunophenotype help to establish this diagnosis.

Miscellaneous Tumors of Soft Tissue Type
Fibrosarcoma is discussed in the section on sex cord-stromal 
tumors, and leiomyosarcoma is briefly mentioned in the section on 
ovarian leiomyoma. A variety of other types of benign and malig­
nant soft tissue tumors are rarely encountered in the ovary and are 
discussed in more comprehensive texts of gynecologic pathology.

Ovarian Tumors with Functioning Stroma***79223224
A wide variety of ovarian tumors, whether benign, malignant, 
primary, or metastatic, occasionally contain steroid cells that may 
produce symptoms related to an excess of androgens or estrogens. 
The tumors most likely to exhibit this phenomenon are muci­
nous cystadenomas (particularly those from pregnant patients) 
(Fig. 7.305), metastatic gastrointestinal carcinomas (Fig. 7.306), 
struma ovarii (Fig. 7.307), and rete cystadenomas. The steroid 
cells usually correspond to luteinized stromal cells. However, they 
may also represent hyperplastic hilus cells, as most commonly seen 
within the wall of rete cystadenomas, and may rarely be of Leydig 
cell type with documented crystals of Reinke. In most cases, the 
steroid cells are scattered haphazardly throughout the neoplasm 
in small aggregates, but in struma ovarii and some other tumors 
these cells preferentially form discontinuous peripheral bands 
measuring up to 2 mm in thickness.223 The histologic features of

***The term  “ovarian tumors with functioning stroma” is used loosely, w ith 
reports o f these tumors w ith steroid-type stromal cells often including m any 
patients who have no clinical or biochemical evidence o f abnormal endocrine 
function. Moreover, in those patients with an endocrinologic abnormality, 
definitive evidence that the hormone-related changes are directly attributable 
to the ovarian tum or is often lacking. Also note that sex cord-stromal tumors 
are excluded from this category by convention, since they are expected to 
frequently possess functioning stroma.

FIGURE 7.305. Mucinous cystadenoma with functioning stroma in a 
pregnant patient. A: A band of steroid cells extends from just beneath the 
mucinous epithelial lining of the cyst (at right) to the interface between 
the neoplastic mucinous glands and the normal ovarian stroma (as marked 
by the dotted line). B: The steroid cells within the stroma between the 
mucinous glands have abundant eosinophilic cytoplasm and round nuclei.

steroid cells are as noted in the legends to Figs. 7.305-7.307 and 
are further described and illustrated in Chapter 6 in the sections 
on hilus cells and stromal hyperthecosis.

THE OVARY AS SITE OF METASTATIC 
TUMOR
General Considerations202409410
Roughly 5% to 10% of malignant ovarian tumors that are 
encountered by the surgical pathologist as clinically suspected 
primary neoplasms are actually of metastatic origin. Most

FIG URE. 7.306. Colonic adenocarcinoma metastatic to the ovary 
w ith  functioning stroma. The stromal steroid cells, one of which is 
marked by an arrow, are recognized by their round nuclei, single prom­
inent nucleoli, and abundant eosinophilic cytoplasm.
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FIG URE 7.307. Struma ovarii w ith  functioning stroma. A: A  periph­
eral band of steroid cells (arrows) is interposed betw een the thyroid 
follicles (top) and ovarian stroma (bottom). B: A t high magnification, a 
subset of the steroid cells is seen to have pale, lipid-rich cytoplasm, 
which when dominant can result in a grossly visible yellow  rim.

commonly, these tumors originate from the large intestine, 
appendix, stomach, and breast, but malignant neoplasms from 
multiple other sites have been reported to metastasize to the 
ovary on occasion. Metastatic adenocarcinoma is well known 
for its ability to masquerade as a primary ovarian tumor, which 
is related to observations that (a) the primary tumor may be 
much smaller than the involved ovaries and may not be clini­
cally apparent, as exemplified by some gastric carcinomas with 
this pattern of spread, (b) the ovarian metastasis may be par­
tially or predominantly cystic, even when the primary tumor is 
solid, (c) metastatic mucinous carcinomas can have areas that 
closely resemble the glands and cysts of mucinous borderline 
tumors or even mucinous cystadenomas, and (d) metastatic 
colorectal adenocarcinoma often has an endometrioid-like 
appearance and may occasionally also simulate primary muci­
nous carcinoma.

The following features, particularly when seen in combi­
nation, favor ovarian involvement by a metastatic rather than 
primary tumor: (a) known history of an extraovarian malig­
nancy with histologic features similar to the ovarian tumor 
(the possibility of synchronous primary tumors as often occurs 
with endometrial and ovarian endometrioid carcinomas must 
be excluded), (b) high-stage disease in a tumor whose differ­
ential diagnostic primary ovarian alternatives seldom present 
with extraovarian spread, or any tumor with parenchymal liver 
metastases, (c) bilaterality (there are many exceptions to this 
generalization, with some primary tumors being bilateral and 
some metastases being unilateral), (d) surface implants, (e) 
multinodular growth, (f) a histologic pattern that is unusual for 
primary ovarian neoplasia, (g) angiolymphatic invasion (most 
apparent in sections taken through the ovarian hilar region), 
and (h) spotty involvement of ovarian parenchyma. M any of 
these features are illustrated in the sections that follow on the 
various specific types of metastatic cancer. These sections will

also highlight the selected instances in which mucin stains and 
immunohistochemistry serve as invaluable diagnostic tools.

Intraoperative Consultation
The pathologist is often called upon to evaluate ovarian tumors 
intraoperatively. If an ovarian malignancy is suspected and the 
surgeon does not volunteer information related to the patients 
oncologic history, whether the tumor involves one or both 
ovaries, or if  the tumor shows evidence of extraovarian spread, 
the pathologist should ask for this important data. Although 
60% to 80% of ovarian metastases can be distinguished from 
primary ovarian tumors by frozen section, in some cases it can 
only be suggested as a differential diagnostic consideration.411

For mucinous carcinomas, a presumption can be made that 
unilateral tumors >13 cm are primary, whereas those that are 
either bilateral (any size) or unilateral and <13 cm are metastases, 
although there are exceptions to these general guidelines.412ttt

Neoplastic ovarian tissue submitted for frozen section anal­
ysis should be selected with care. A firm, fibromatous area may 
represent a benign adenofibromatous component within a pri­
mary malignant tumor (see Fig. 7.42), or may be indicative of a 
stromal-predominant portion of the tumor in which malignant 
epithelial elements may be difficult to detect in a frozen section. 
The most malignant component of an ovarian tumor is likely to 
be soft or fleshy and may be associated with foci of hemorrhage 
and necrosis, and attention should be focused on these areas. 
Although surface implants should be sought, the common find­
ing of cystic Walthard nests on the surface of the fallopian tubes 
should not be misinterpreted as evidence of tumor spread.

The pathologist should go through the list as outlined in 
(a) through (h) in the “General Considerations” section and 
make an assessment as to the probable primary versus meta­
static nature of the tumor. Examples in which the intraopera­
tive opinion of the pathologist may be instrumental in helping 
to identify an occult primary neoplasm include suggesting 
removal of the appendix in cases of mucinous ovarian tumors 
associated with pseudomyxoma peritonei, and recommending 
close evaluation of (a) the stomach and other less likely primary 
sites when numerous signet-ring cells are present, (b) the large 
bowel when the characteristic pseudoendometrioid pattern of 
metastatic colon cancer is encountered, and (c) the small bowel 
when the ovaries are involved by bilateral carcinoid tumors.

Intestinal Carcinoma413-'115
Colorectal adenocarcinomas are the single most common 
source of ovarian metastases that simulate primary ovar­
ian malignancies, accounting for about 40% to 45% of such 
cases.416 Unless the pathologist has made a specific effort to 
become familiar with the gross and microscopic features of

m In the initial study regarding tumor size and laterality, the size cutoff was 
10 cm ,121 but a larger and more recent study from the same institution found 
that the performance o f this algorithm was optimized at 13 cm.'112
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FIG U RE 7.308. Colonic adenocarcinoma metastatic to the ovary 
(sectioned surface). Scattered cysts are present w ithin this predomi­
nantly solid neoplasm, which contains prominent areas of grayish yel­
low necrosis.

FIG U RE 7.310. Mucinous variant of colonic adenocarcinoma m eta­
static to ovary. This solid and cystic neoplasm has a glistening, gelati­
nous sectioned surface due to the presence of abundant mucin (see 
Fig. 7 .315 for histologic correlate).

colonic adenocarcinoma metastatic to the ovary, there is a 
high probability that when confronted with this tumor it 
will be misinterpreted as a primary ovarian tumor. Although 
most patients have either a recent history of colon cancer or 
the two sites of involvement are found concurrently, there 
are occasional cases in which surgical treatment for presumed 
ovarian cancer precedes recognition of the colonic tumor. Most 
patients are middle-aged adults who present with abdominal 
pain and/or symptoms related to their colon cancer. The typi­
cal colon cancer that metastasizes to the ovary has (a) a recto­
sigmoid location, (b) extended through the bowel wall, and (c) 
spread to mesenteric lymph nodes.

Grossly, about half of colonic adenocarcinomas metastatic 
to the ovary are bilateral. They average 10 to 15 cm in diameter, 
and typically have a smooth external surface. Their sectioned

surface is usually a conglomeration of solid and cystic areas, 
with the solid areas often dominated by mushy, grayish yellow 
necrotic tissue (Fig. 7.308). Less frequently, these metastatic 
lesions may form a multiloculated cyst (Fig. 7.309) or have a 
distinctly gelatinous cut surface due to their derivation from 
a mucinous variant of colonic adenocarcinoma (Fig. 7.310).

Histologically, the usual type of colonic adenocarcinoma 
produces a pseudoendometrioid appearance when it metas­
tasizes to the ovary. Characteristic features of this pattern are 
glands with garland and cribriform growth patterns, intralu­
minal “dirty” necrosis, and segmental glandular destruction 
(Figs. 7.311 and 7.312). The garland growth pattern refers to 
a back-to-back wreath-like arrangement of rings of malignant 
glands encircling necrotic debris. In dirty necrosis, the pres­
ence of abundant tumor-related karyorrhectic debris within

FIG U R E 7.309 . Colonic adenocarcinoma m etastatic to the ovary. 
This m ultiloculated neoplasm has a honeycombed sectioned surface 
that mimics a primary mucinous cystadenoma (see Fig. 7 .314 for his­
tologic correlate).

FIG U RE 7.311. Colonic adenocarcinoma m etastatic to ovary. Classic 
histologic appearance w ith garlands of malignant glandular epithe­
lium encircling lumens filled w ith dirty necrosis. Also note the focus of 
glandular cribriforming at lower left.
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FIG URE 7.312. Colonic adenocarcinoma metastatic to ovary. 
Segmental destruction of glandular epithelium (circled] is another 
characteristic feature. Note the prominent dirty necrosis.

FIG U R E 7.314. Colonic adenocarcinoma m etastatic to ovary. The 
neoplastic glands are cystically dilated, but contain focal areas of 
glandular complexity. A  tumor such as this is easily m isinterpreted as 
a primary ovarian neoplasm.

cystic glandular structures results in granular basophilic depos­
its within a background of eosinophilic necrotic material, with 
the basophilic nuclear fragments often concentrated along the 
luminal periphery. This type of necrosis should be distinguished 
from the accumulation of degenerated neutrophils, histiocytes, 
and occasional sloughed tumor cells within inspissated mucus, 
which has a less densely eosinophilic background and is often 
seen within the cystically dilated glands of primary mucinous 
tumors (see Fig. 7 .72).113 Infiltrative glands with an associated 
desmoplastic stromal reaction may represent a portion of the 
tumor (Fig. 7.313), but this is not usually a prominent feature. 
When the cystic glandular spaces of metastatic colonic adeno­
carcinoma become macroscopic and the epithelial lining of the

cysts becomes more simplified, the resemblance to primary 
ovarian neoplasia is heightened (Fig. 7.314). A treacherous 
tumor of this type requires thorough clinicopathologic corre­
lation and adequate sampling with supplemental immunohis­
tochemistry in order to avoid misinterpretation as a primary 
ovarian neoplasm.

In addition to the pitfalls presented by pseudoendometri­
oid metastatic colonic adenocarcinoma, malignant epithelium 
derived from some colonic adenocarcinomas is occasionally 
overtly mucinous or has hybrid endometrioid-mucinous fea­
tures (Fig. 7.315). W hen overtly mucinous, it is not uncom­
mon for foci within the tumor to resemble primary borderline 
or even benign mucinous tumors (Fig. 7.316). This finding 
should not be misconstrued as evidence of a primary neoplasm.

FIG U RE 7.313. Colonic adenocarcinoma metastatic to ovary. 
Infiltrative glands associated w ith a desmoplastic stromal reaction, as 
shown at right and a t higher magnification in the inset, are commonly 
present, although this is often a focal finding. Cystically dilated glands 
w ith intraluminal necrosis and segmental glandular destruction are 
also present in the upper left portion of the main image.

FIG U R E 7.315. A ,B : Mucinous variant of colonic adenocarcinoma 
m etastatic to ovary. The abundant pale to clear-appearing material is 
extracellular mucin, which is associated w ith  strips and clusters of 
neoplastic mucinous epithelium.
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FIG U R E 7.317. Characteristic immunophenotype of colonic adeno­
carcinoma m etastatic to ovary. A: The neoplastic glands exhibit strong 
immunoreactivity for CK20 that is often in a patchy, mosaic-like pat­
tern. B: CK7 staining is usually completely negative.

FIG U R E 7.316. Mucinous variant of colonic adenocarcinoma m eta­
static to ovary. In this area of the tumor, the cystically dilated glands 
are lined by very w ell d ifferentia ted mucinous epithelium that has the 
potential to mislead the pathologist into thinking that this is a primary 
ovarian neoplasm.

The stroma of metastatic colonic adenocarcinoma com­
monly contains scattered aggregates of steroid cells that may 
be associated with endocrine abnormalities (see Fig. 7.306). 
The immunoprofile of metastatic colonic adenocarcinoma is 
discussed within the context of the differential diagnosis.

Differential Diagnosis
In the most common scenario, the pseudoendometrioid pat­
tern of colonic adenocarcinoma metastatic to the ovaries needs 
to be distinguished from primary endometrioid carcinoma. 
Features that in the aggregate help to establish the former diag­
nosis include (a) a clinical history of a previous or concurrent 
transmural colorectal adenocarcinoma, (b) bilateral ovarian 
involvement, (c) parenchymal liver metastases, (d) intralumi­
nal dirty necrosis,*** (e) segmental glandular destruction, (f) 
absence of squamous metaplasia, (g) lack of an adenofibro­
matous component, (h) lack of associated endometriosis, and 
(i) the appropriate immunophenotype. Metastatic pseudo­
endometrioid colorectal adenocarcinomas are typically posi­
tive for CK20 and negative for CK7 (Fig. 7.317), and also 
exhibit nuclear immunoreactivity for the intestinal marker 
CD X2.107,415,417“415 This immunophenotype is the exact oppo­
site of that expected for primary endometrioid carcinoma.

Less frequently, colonic adenocarcinoma metastatic to the 
ovaries has mucinous features and needs to be distinguished 
from primary mucinous carcinomas and borderline tumors. 
Fortunately, mucinous tumors of colorectal origin typically 
have the same characteristic CK7-/CK20+ immunophenotype 
as their more common pseudoendometrioid counterparts, and

♦♦♦Although intralum inal d irty necrosis can be present in  prim ary ovarian 
tumors,418 its presence should prompt serious consideration o f a diagnosis 
of metastatic intestinal carcinoma, which must then be excluded by clinical 
correlation and appropriate pathologic analysis.

this staining pattern is strong supportive evidence of an origin 
within the lower intestinal tract.104 However, the role of immu­
nohistochemistry in distinguishing metastases from pancreatic, 
gastric, and biliary adenocarcinomas from primary ovarian 
mucinous tumors is more complicated and less definitive, as 
discussed later in this section. Table 7.3 presents a summary of 
the characteristic patterns of expression of CK7 and CK20 that 
are associated with selected tumors involving the ovary that 
can be difficult to separate from one another on morphologic 
grounds alone.

For the sake of completeness, it is worth mentioning that 
rare variants of intestinal carcinoma have a clear cell morphol­
ogy, and their metastases may simulate primary ovarian clear cell 
carcinoma or the secretory type of endometrioid carcinoma.422

Krukenberg Tumor (Metastatic Signet-Ring 
Carcinoma)410 423 424
The Krukenberg tumor is best defined as a metastatic adeno­
carcinoma of the ovary that contains an appreciable number 
of mucin-containing signet-ring cells.555 As a guideline, it has

§§§Thus defined, there is no such thing as a “primary Krukenberg tum or.” 
However, it is appropriate to acknowledge the existence o f rare primary ovarian 
tumors that m im ic Krukenberg tumors, most notably mucinous carcinoids,344 
mixed carcinomas w ith microcystic and signet-ring components,122 and 
adenofibromatous neoplasms with mucin-containing signet-ring cells.123,124 
Alternative definitions that do not require a Krukenberg tumor to be of 
metastatic origin or that demand classic histology w ith a preponderance of 
signet-ring cells in a cellular stroma only invite diagnostic confusion by being 
too inclusive or exclusive, which can lead to errors in prognostication and 
treatment. Because the term “Krukenberg tumor” is vague and its precise 
definition has not been standardized, it should not be used as a standalone 
diagnosis. Depending upon the degree of diagnostic certainty, diagnoses such 
as “metastatic signet-ring adenocarcinoma consistent w ith gastric origin (so- 
called Krukenberg tum or)” or “adenocarcinoma with signet-ring component, 
favor metastatic origin” are more appropriate.
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TABLE 7.3 Characteristic Patterns of CK7 and CK20 Expression in Selected Tumors Involving the Ovary3

Primary non-mucinous ovarian carcinoma:103'4’7-420 
Primary mucinous ovarian carcinoma:103'104 
M etastatic  colorectal carcinoma (pseudoendometrioid or muci­

nous):104'415'417-419 
Ovarian involvement by low-grade mucinous neoplasm (ruptured 

adenoma) of appendiceal origin:104-421 
M etastatic  pancreatic/biliary carcinoma:104

C K 7+/C K 20-
C K 7+/C K 20- or CK7+/CK20+ 
C K 7-/CK 20+

C K 7-/CK 20+

CK7+/CK20+

“Although other staining patterns occur to varying degrees in these various tumor types, it is helpful to know the single most characteristic immunoprofile for these different 
situations. M ost of these phenotypes can be deduced by knowing that (a) CK20 expression implies gastrointestinal differentiation in this setting,105 (b) primary ovarian muci­
nous carcinomas frequently show evidence of gastrointestinal differentiation, which may be manifested by CK20 immunoreactivity,84 and (c) nearly all primary ovarian carci­
nomas express CK7, as do many other carcinomas other than those of the lower gastrointestinal tract.103'120 The major take-home lesson is that an ovarian tumor with a CK7-/ 
CK20+ immunophenotype is highly likely to be of extraovarian origin and most commonly derived from the colon or appendix, although this pattern is also seen in some primary 
mucinous tumors of intestinal type that arise w ithin a teratom a.99100

recently been suggested that at least 10% of the tumor be 
composed of signet-ring cells in order to qualify as a Kruken- 
berg tumor.423 Presumably, this percentage applies only to the 
malignant epithelial elements and not to the entire tumor, 
which often contains considerable amounts of stroma. Most 
Krukenberg tumors are due to metastases from a primary gas­
tric signet-ring carcinoma, but they can also originate from 
the colon, appendix, breast, gallbladder, biliary tract and other 
miscellaneous sites. The fame and lore of the Krukenberg 
tumor is far out of proportion to the frequency with which it 
is encountered. It should be clear from the above discussion 
that the Krukenberg tumor is not a single entity, but rather a 
collection of high-stage adenocarcinomas that share the ability 
to form signet-ring cells.

The clinical presentation of patients with Krukenberg 
tumor, who have an average age of only about 45 years, var­
ies considerably. Most patients have complaints related to the 
presence of an ovarian mass, although symptoms due to the 
primary tumor or its other sites of metastatic disease may dom­
inate the clinical picture. Stromal luteinization is occasion­
ally seen in Krukenberg tumors, and may be associated with 
manifestations related to abnormal hormone production. The 
prognosis of this uncommon tumor is poor, with most patients 
dying within 1 to 2 years of diagnosis.

At least 80% of Krukenberg tumors as encountered fresh 
from the operating room are bilateral, although series based 
on difficult and unusual consultation cases in which a primary 
tumor is a serious diagnostic consideration understandably 
report a lower percentage of bilaterality. Grossly, Krukenberg 
tumors have an average size of about 10 cm and an external 
surface that is smooth and often bosselated. The usual lack of 
adhesions or implants on the surface of the tumor favors lym­
phatic over transperitoneal spread as the likely route of metas­
tasis in most cases. Their sectioned surface is usually solid, but 
varies substantially in terms of its color (white, pale yellow, tan, 
or reddish brown), texture (firm, fleshy, edematous, or gelati­
nous), and degree of nodularity (Figs. 7.318 and 7.319).

Histologically, the classic Krukenberg tumor is composed 
of numerous mucin-containing signet-ring cells set within

a cellular spindle-cell stroma (Figs. 7.320 and 7.321). The 
signet-ring component shows only m inimal m itotic activ­
ity and its degree of nuclear atypia is often unimpressive. 
Angiolymphatic invasion is commonly identified, particularly 
within the hilar region. In order to avoid diagnostic error, it is 
important to use a mucicarmine or PAS with diastase stain to 
document the presence of intracytoplasmic mucin w ithin the 
signet-ring cells.

As has been recently emphasized, Krukenberg tumors may 
stray from their classic appearance.423 In addition to occurring 
singly, the signet-ring cells may aggregate to form nests or elon­
gated pseudotubules (Fig. 7.322). A tubular variant of Kruke­
nberg tumor is recognized, wherein solid tubules or those 
with small lumens predominate (Fig. 7 .323).281 In this vari­
ant, mucin-containing signet-ring cells are identifiable both 
within the tubular lining epithelium and within the stroma. 
In other Krukenberg tumors, small microcystic glands lined 
by flattened tumor cells (Fig. 7.324), intestinal-type glands, or

FIG U R E 7.318. Krukenberg tumor. The sectioned surface of this 
bivalved ovarian tumor consists of multiple coalescing nodules, 
some of which are separated by edematous and hemorrhagic tissue. 
(Courtesy of Dr. Enrique Higa.)
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FIG U RE 7.319. A ,B : Krukenberg tumor. The sectioned surfaces of 
these bilateral 6 to 8 cm ovarian tumors exhibit only minimal nodu­
larity and have a minor cystic component. The tumor in (B )  also 
has a variably prominent rim of reddish brown tissue. (Courtesy of 
Dr. Enrique Higa

FIG U R E 7.322. Krukenberg tumor. A: Nests of mucin-contain­
ing signet-ring cells highlighted w ith a PAS w ith diastase stain. 
B: Aggregates of signet-ring cells forming elongated pseudotubules.

F IG U RE 7.320. Krukenberg tumor, classic type. Scattered adenocar- 
cinomatous cells, many of which have a signet-ring appearance, are 
set w ith in  a cellular spindle-cell stroma.

FIG U R E 7.323. Krukenberg tumor, tubular variant. The tumor is com­
posed of predominantly solid, elongated tubules. Note the presence of 
scattered signet-ring cells lining the tubules.

FIG U R E 7 .321 . Krukenberg tumor, classic type. High-magnification  
view  of several signet-ring cells.

FIG U RE 7.324. Krukenberg tumor. Small microcystic glands lined 
by flattened tumor cells are a frequent finding. Note the presence of 
occasional signet-ring cells in the background, such as the one marked 
by the arrow.
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FIG URE 7.325. Krukenberg tumor. The markedly edematous stroma 
isolates islands of metastatic adenocarcinoma.

other tubuloglandular patterns may be present. On the stromal 
front, the stroma may be edematous (Fig. 7.325) or mucoid 
(Fig. 7.326) rather than cellular, and the cellular stroma that 
is classically present should not be required as part of the defi­
nition of the Krukenberg tumor. Stromal luteinization may 
also be present, and is much more likely to be seen in associa­
tion with pregnancy. In cases in which the spindle cell stroma 
predominates and the epithelial component consists only of 
sparsely distributed signet-ring cells, the tumor may be mis­
diagnosed as an ovarian fibroma, particularly at the time of 
frozen section analysis (Fig. 7.327).

Differential Diagnosis
The differential diagnosis of Krukenberg tumors is broad, and 
has recently been reviewed in detail.410,423 Various clinical and 
pathologic findings, such as a known primary source, high- 
stage disease, tumor bilaterality, confirmed presence of mucin

FIG U R E 7.327. Krukenberg tumor. In microscopic fields such as this, 
the dominance of the fibromatous stroma can lead to a misdiagnosis 
of ovarian fibroma if the w idely scattered tum or cells are not recog­
nized (tw o tumor cells are marked by arrows, one of which is of the 
signet-ring type).

within the signet-ring cells, and the presence of angiolym­
phatic invasion usually enable identification of the Krukenberg 
tumor. The sections on sclerosing stromal tumor, signet-ring 
stromal tumor, Sertoli-Leydig cell tumor, and mucinous carci­
noid tumor elaborate on the differences between Krukenberg 
tumors and these other neoplasms.

Gastric Carcinoma, Intestinal Type425
The intestinal type of gastric carcinoma metastasizes to the 
ovary much less frequently than the signet-ring variant. It pro­
duces a pseudoendometrioid or mucinous appearance that is 
similar to the much more commonly encountered metastatic 
colorectal carcinoma. Since there is no dominant or distinc­
tive pattern of expression of CK7 and CK20 in intestinal-type 
gastric carcinomas,426 it follows that these markers cannot be 
expected to play a significant role in their identification at 
metastatic sites such as the ovary. Instead, ovarian metastases 
of intestinal type from this source are recognized largely on 
the basis of a pseudoendometrioid or mucinous tumor with 
some of the general features that are supportive of metastatic 
origin, the absence of a colorectal tumor, and the presence of 
a prior, concurrent, or subsequently identified gastric carci­
noma.

Low-Grade Appendiceal Mucinous Tumors
In this section, attention is focused on the bland mucinous 
ovarian tumors that are produced when epithelial strips derived 
from ruptured appendiceal mucinous adenomas (also referred 
to as low-grade mucinous neoplasms) implant on the surface of 
the ovary and subsequently encyst. An alternative viewpoint is 
that what myself and others interpret as ruptured adenomas are 
actually very well-differentiated mucinous adenocarcinomas

FIG URE 7.326. Krukenberg tumor. Mucinous material interdigitates 
w ith strands of collagen, creating a feathery appearance. Note the 
presence of several signet-ring cells lurking in the background.
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with a deceptive pattern of invasion, which actively metastasize 
to the ovaries and peritoneum.427 This issue, along with the 
saga of pseudomyxoma peritonei and other aspects of its com­
mon association with low-grade mucinous neoplasms of the 
appendix, are discussed in detail in Chapter 8.

For many years, it was controversial as to whether these 
bland mucinous ovarian tumors originated from the appendix 
or represented independent primary mucinous cystadenomas 
or borderline tumors.95,98'101'428 However, the combination of 
careful clinicopathologic correlation, comparative immunohis­
tochemistry (particularly the findings that most matched pairs 
of ovarian and appendiceal tumors express the gastrointestinal 
marker M U C2 and the identical lower gastrointestinal CK7-/ 
CK20+ immunophenotype), and molecular genetic analysis 
have convincingly demonstrated that the vast majority of ovar­
ian tumors that occur in association with mucinous neoplasms 
of the appendix are of appendiceal origin.101'421,429"*31

Clinicopathologic Features9598101 428,29
Patients with these tumors have a mean age of 50 years and usu­
ally have associated pseudomyxoma peritonei, which accounts 
for the typical presenting symptoms of abdominal enlargement 
and/or abdominal pain. Grossly, the ovarian tumors have an 
average diameter of 16 cm and about 30% to 40% are bilateral 
when the common finding of mucoid implants on the surface 
of the contralateral ovary is not tabulated as evidence of bilat­
erality. The sectioned surface of the ovarian tumor typically 
exhibits a multilocular cyst filled with jelly-like mucoid mate­
rial (Fig. 7.328). Some tumors resemble delicate bags of jelly, 
and are easily ruptured during their removal.

Histologic examination of these gelatinous masses reveals 
an appearance that usually resembles a primary mucinous 
borderline tumor or occasionally a mucinous cystadenoma, 
albeit with subtle differences that should suggest the correct 
diagnosis. A clue that is not emphasized in the literature is the

FIG U RE 7.329. Ovarian involvement by low-grade mucinous neo­
plasm (ruptured adenoma) of appendiceal origin. Partial separation of 
the mucinous epithelial lining of the cysts from the stroma is com­
monly present, and is associated w ith  pseudomyxoma ovarii once the  
fragile epithelial barrier has been breached.

prominence of partial separation of the mucinous epithelial 
lining of the cysts from the stroma (Fig. 7.329). The presence 
of surface implants, mucinous cysts lined by inordinately tall, 
hypermucinous epithelial cells with lightly-stained cytoplasm 
and indistinct apical borders (Fig. 7.330), and prominent pseu­
domyxoma ovarii (mucin pools dissecting within the ovarian 
stroma), particularly when seen in combination and in the 
setting of pseudomyxoma peritonei, are additional clues that 
the origin of the ovarian tumor is essentially a ruptured muci­
nous cystadenoma of the appendix. Because of this treacher­
ous situation, whenever the pathologist encounters a mucinous 
ovarian tumor with pseudomyxoma ovarii or associated with
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FIG U R E 7.328. Ovaries involved by low-grade mucinous neoplasms 
of the appendix typically have a sectioned surface that is dominated  
by mucinous cyst contents w ith a glistening, translucent, jelly-like  
appearance.

FIG U RE 7.330. Ovarian involvement by low-grade mucinous neo­
plasm (ruptured adenoma) of appendiceal origin. As is often the case 
in this situation, the bland mucinous epithelial cells are inordinately 
tall ("hypermucinous") w ith lightly-stained cytoplasm, and have indis­
tinct apical margins that blend w ith the luminal mucin.
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pseudomyxoma peritonei in an intraoperative setting, it is pru­
dent to inquire about the status of the appendix and to request 
its removal, even if  it appears grossly normal.

Terminology
The terminology used for ovarian involvement by low-grade 
appendiceal mucinous neoplasms depends on whether one 
believes that the appendiceal tumors are ruptured adenomas 
or well-differentiated adenocarcinomas. For supporters of 
the latter position, the ovarian tumors can simply be diag­
nosed as metastatic well-differentiated (low-grade) mucinous 
adenocarcinoma of appendiceal origin. Since I am a strong 
proponent of the ruptured adenoma concept,95'101'432 I prefer 
to avoid the more ominous and broad-brush diagnosis of met­
astatic adenocarcinoma and instead indicate that the ovary is 
involved by a low-grade mucinous neoplasm (ruptured ade­
noma) of appendiceal origin. Another approach is to use the 
word “metastasis” for the sake of convenience, even if  it is 
agreed that these are not metastases in the usual sense of the 
word, and refer to the ovarian tumors as metastatic low-grade 
mucinous neoplasms of appendiceal origin.433'434 Note that 
whatever terminology is used, in the backdrop of widespread 
pseudomyxoma peritonei of the usual (low-grade) type, the 
ovary is just one of many sites of involvement by this slowly 
progressive disease.

Differential Diagnosis
The clinical setting and pathologic features as described and 
illustrated should allow for the distinction of these tumors 
from primary ovarian mucinous cystadenomas and border­
line tumors. In problematic cases, obtaining a CK7-/CK20+ 
immunophenotype can be used to provide additional support 
for an appendiceal origin.421 In some primary ovarian muci­
nous neoplasms that occur in association with mature cystic 
teratomas, there is a striking similarity to the secondary ovarian 
tumors under discussion in terms of histology, immunophe­
notype, and clinical presentation.100'112'120 Identification of the 
teratomatous elements, which may be focal, and the documen­
tation of a histologically normal appendix aid in the recogni­
tion of these neoplasms as primary ovarian tumors.

Appendiceal Adenocarcinoma
Signet-ring adenocarcinoma is the most common type of overt 
appendiceal adenocarcinoma that metastasizes to the ovary, and 
frequently exhibits a nested architectural pattern that results in 
a goblet cell carcinoid-like appearance (Fig. 7 .331).346,348'435 As 
is the case for other Krukenberg tumors, the prognosis is poor. 
It is important not to confuse this aggressive malignancy with 
primary ovarian mucinous carcinoid and metastatic goblet cell 
carcinoid, as discussed in the sections on these other entities.

Adenocarcinoma of the ordinary colorectal and mucinous 
gland-forming or colloid types also occurs in the appendix 
and can metastasize to the ovary.435 The endometrioid-like 
and mucinous ovarian tumors that are produced can be con­
fused with primary ovarian tumors or metastases from other

FIG U R E 7.331. A ,B : This goblet cell carcinoid-like nested pattern 
can be seen in appendiceal adenocarcinoma m etastatic to the ovary. 
B highlights the presence of several signet ring cells w ith in  the nests 
of tumor cells.

gastrointestinal sites. The ovarian and peritoneal metastases 
that are derived from invasive well-differentiated mucinous 
carcinomas of the appendix often have histologic features 
that overlap with tumors of these sites that are produced by 
ruptured appendiceal low-grade mucinous neoplasms (cystad­
enomas), although thorough sampling w ill reveal at least focal 
carcinomatous differentiation.432,436 The strategies that are dis­
cussed in the section on metastatic intestinal carcinoma that 
facilitate correct interpretation are applicable to this situation 
as well. The mucinous ovarian carcinomas of appendiceal ori­
gin, including the signet-ring variant, share CK20 immuno­
reactivity with metastatic colorectal adenocarcinoma, but are 
more likely than their colorectal counterparts to at least focally 
express CK 7.104’435

Pancreatic and Biliary Adenocarcinoma437 440
Adenocarcinomas originating from the pancreas, bile ducts, 
and gallbladder occasionally metastasize to the ovary, where the 
major differential diagnostic consideration is often a benign, 
borderline, or malignant primary ovarian mucinous neoplasm. 
Patients are adult women who tend to be postmenopausal, 
and in most cases the primary tumor has either been detected 
prior to the ovarian metastases or discovered at the same time. 
Grossly, the ovarian tumors have an average size of about 
10 cm may be either solid, mixed solid and cystic, or multi- 
cystic. Their metastatic nature is usually suggested by the high 
incidence of bilateral ovarian involvement, the common pres­
ence of surface implants, and the finding of tumor deposits 
throughout the peritoneal cavity (most primary ovarian muci­
nous carcinomas are unilateral, smooth-surfaced tumors that 
are confined to the ovary at the time of presentation). The fre­
quent finding of tumor implants on the surface of the ovarian 
metastases, coupled with the low incidence of ovarian angio­
lymphatic invasion, suggests that the major mode of spread to
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FIG U R E 7.334. Biliary tract adenocarcinoma m etastatic to ovary. 
The mucinous cysts and w idely spaced glands lined by bland epithe­
lium set w ithin a fibromatous stroma conspire to simulate a mucinous 
adenofibroma. The CK7 immunostain shown in the inset highlights the 
glandular elements.

F IG U RE 7.332. Pancreatic adenocarcinoma m etastatic to ovary. The 
solid portion at left contains a cluster of small m alignant glands infil­
trating stroma and evoking a desmoplastic response (circled). A t right 
are cystic glands reminiscent of a primary mucinous borderline tumor. 
Cases such as this are a t risk for m isinterpretation as primary border­
line tumors w ith  foci of microinvasion.

the ovary is transperitoneal rather than vascular in this subset 
of tumors.

Histologically, ovarian metastases from these sites have 
a variable appearance, ranging from small glands infiltrating 
within a desmoplastic stroma to cysts lined by mucinous epi­
thelium with varying degrees of architectural complexity and 
nuclear atypia (Figs. 7.332 and 7.333). A well-documented 
pitfall is the presence of mucinous epithelium that can be so 
well differentiated that it is histologically indistinguishable 
from that seen in primary ovarian mucinous cystadenomas 
and borderline tumors (Figs. 7.334 and 7.335). W hen this

component is abundant, it can lead to a misdiagnosis of a pri­
mary benign or borderline tumor (especially when dealing with 
lim ited clinical information and a limited tissue sample at the 
time of frozen section), and when focal can be misconstrued 
as evidence that the mucinous carcinoma is arising within a 
primary ovarian tumor.

The application of CK7 and CK20 immunostains that is 
so helpful in confirming colorectal adenocarcinoma metastatic 
to the ovary and ovarian involvement by adenomatous muci­
nous epithelium of appendiceal origin (both characteristically 
CK7-/CK20+) is unfortunately of no use in distinguishing 
primary ovarian mucinous carcinomas from adenocarcinomas 
of pancreatic or biliary origin, all of which typically express

FIG U R E 7.333 . Pancreatic adenocarcinoma metastatic to ovary. 
A: Small infiltrative glands are present above a mucinous cyst th at is 
lined by m inim ally atypical epithelium. B: High-magnification v iew  of 
small infiltrative glands and single tumor cells w ith  associated inflam­
mation, edem a, and fibroblastic proliferation.

F IG U RE 7.335. Biliary tract adenocarcinoma metastatic to cul-de- 
sac. The presence of extraovarian spread, perineural invasion (A ), and 
vascular invasion (B ) facilitate recognition of the ovarian tumor as 
m alignant and m etastatic (same case as Fig. 7.334).
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CK7.104,441 Stated another way, if  a mucinous ovarian carci­
noma or borderline-like tumor is immunoreactive for CK7, 
then regardless of its CK20 staining pattern, the diagnostic pos­
sibilities include a primary ovarian mucinous tumor and metas­
tases from the pancreas, gallbladder, biliary tract, stomach, and 
endocervix.104,441 In about half of metastatic pancreatic carci­
nomas, the lack of immunoreactivity for Dpc4 can be used as 
supportive evidence of pancreatic origin.440-442 However, anti- 
Dpc4 is not a widely available antibody because of its extremely 
limited utility in diagnostic surgical pathology, and the devel­
opment of other markers to help identify carcinomas of pan­
creatic and biliary origin would be of value. Fortunately, the 
diagnosis of a mucinous ovarian metastasis can usually be made 
and its site of origin determined based upon a combination of 
the gross and histologic features of the ovarian tumor and cor­
relation with the clinical history and radiologic findings.

Breast Carcinoma443
In patients with advanced breast cancer, it is not uncommon 
for the ovaries to contain small, asymptomatic nodules of met­
astatic carcinoma. Occasionally, metastatic breast carcinoma 
presents as an ovarian mass, which almost always occurs in 
women with a known history of breast cancer.

Ovarian involvement by metastatic breast carcinoma is 
bilateral in about two-thirds of cases, and when mass-forming 
typically produces solid, pale-tan to white coalescing nodules 
and modest ovarian enlargement that usually does not exceed 
5 cm (Figs. 7.336—7.338). Cystic degeneration and necrosis 
are uncommon.

Metastases of infiltrating ductal carcinoma most com­
monly produce an admixture of tubular glands and solid epi­
thelial nests, but may also exhibit papillary, cribriform, and 
solid patterns (Fig. 7.339). Cells derived from metastatic infil­
trating lobular carcinoma typically form cords or diffuse sheets 
(Fig. 7.340). Rarely, signet-ring cells may predominate and 
serve as an uncommon source of the Krukenberg tumor.

FIG U R E 7.337. Breast carcinoma metastatic to ovary. The sectioned 
surface of the tumor in Figure 7.336 consists of m ultiple coalescing 
tumor nodules separated by edematous tissue.

In breast cancer patients who have undergone chemother­
apy prior to a prophylactic salpingo-oophorectomy, patholo­
gists need to be aware that in those rare instances of occult 
ovarian metastases that the tumor cells may exhibit superim­
posed chemotherapy-related alterations (foamy cytoplasm, less 
nuclear atypia, and decreased mitotic activity), and that the 
tumor will likely be unilateral, microscopic, and well-circum­
scribed.444 In this situation, distinction from benign entities 
such as stromal hyperthecosis and hilus cell lesions may require 
immunohistochemistry. Expression of inhibin and lack of 
immunoreactivity for cytokeratin would be expected for these 
benign processes, whereas metastatic breast carcinoma should 
have the opposite immunophenotype.444
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FIG U R E 7.336. Breast carcinoma metastatic to ovary. Note the mul- 
tinodular external surface of this bivalved tumor.

FIG U R E 7.338. Breast carcinoma m etastatic to ovary. Two coalesc­
ing nodules of m etastatic carcinoma are present just beneath the 
ovarian surface. This nodular pattern of growth strongly favors meta­
static over primary tumor.
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FIG U R E 7 .339. Breast carcinoma m etastatic to ovary. This example 
of m etastatic ductal carcinoma consists of epithelial nests and poorly 
formed tubules infiltrating the stroma. The inset shows strong cyto­
plasmic im munoreactivity in a subset of the tumor cells for gross cystic 
disease fluid protein-15, which helps to confirm breast origin.

Differential Diagnosis
Sizable ovarian metastases of breast carcinoma are most likely 
to be confused with serous carcinoma, carcinoid tumor, 
granulosa cell tumor, lymphoma, and leukemic infiltrates. 
A review of the clinical history and the slides of the previ­
ous breast cancer should be performed whenever metastatic 
breast carcinoma is a differential diagnostic consideration, 
and this may be all that is necessary to render a diagnosis. 
In this context, it is important to keep in mind that patients 
with breast cancer who have BRCA gene mutations are at an 
increased risk for the development of an independent primary 
tubo-ovarian carcinoma.445 In cases of metastatic breast carci­
noma with serous-like features, the diagnosis can be substan­
tiated by demonstrating lack of immunoreactivity for WT-1

and PAX8, which are markers that are typically expressed in 
ovarian serous carcinoma and absent in breast carcinoma.7’ 73 
Gross cystic disease fluid protein-15 and mammaglobin are 
fairly specific markers for carcinomas of breast origin and 
can help to distinguish metastatic breast carcinoma from the 
above-listed entities in the differential diagnosis when immu­
noreactivity is demonstrated, but their suboptimal sensitivity 
limits their utility.72'74,75

The distinction of metastatic breast carcinoma from granu­
losa cell tumor and metastatic carcinoid tumor is discussed in 
the sections on these other entities. Corded and diffuse patterns 
derived from infiltrating lobular carcinoma can mimic lym­
phoma or leukemia, in which case the demonstration of cyto­
keratin immunoreactivity and an absence of staining for markers 
of lymphoid and myeloid differentiation will help to confirm the 
diagnosis.

Renal Cell Carcinoma298
Renal cell carcinoma metastatic to the ovary is rare and is easy 
to misinterpret because it is often unilateral, commonly pres­
ents before the renal tumor has been discovered, and histologi­
cally resembles primary ovarian clear cell carcinoma. Grossly, 
ovaries involved by metastatic renal cell carcinoma average 
about 12 cm in diameter, usually have both solid and cystic 
components, and may be partially hemorrhagic. The solid tis­
sue is usually yellow or yellow-orange.

Histologically, renal cell carcinoma metastatic to the 
ovary is typically a clear cell carcinoma on the well to moder­
ately differentiated end of the spectrum that grows as diffuse 
sheets, nests, and/or tubules. Two characteristic features are 
(a) a strikingly prominent lattice-like vascular pattern cours­
ing its way between tumor cell nests and tubules (Fig. 7.341) 
and (b) the presence of eosinophilic, colloid-like mate­
rial and/or blood within the lumens of occasional tubules 
(Fig. 7.342).

FIG U R E 7.340 . Breast carcinoma metastatic to ovary. The presence 
of a single file pattern of infiltration and occasional signet-ring cells 
suggest an origin from infiltrating lobular carcinoma.

FIG U R E 7.341. M etastatic renal cell carcinoma, clear cell type. A 
prominent lattice-like network of blood vessels supporting the nests 
of clear cells is a characteristic feature.
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FIG URE 7.342. M etastatic renal cell carcinoma, clear cell type. In 
this example, the presence of occasional tubules containing colloid­
like material and blood is a clue to the correct diagnosis.

Differential Diagnosis
In contrast to the major differential diagnostic consideration 
of primary ovarian clear cell carcinoma, metastatic renal cell 
carcinoma (a) will have a detectable renal mass in those cases 
in which renal carcinoma has not already declared itself, (b) 
has a prominent vascular pattern, (c) is typically fairly homo­
geneous architecturally with an absence of admixed solid, 
papillary, and tubulocystic patterns, (d) does not have hobnail 
cells lining areas with tubular differentiation, (e) does not have 
papillae with hyalinized stromal cores, and (f) frequently has 
colloid-like material and/or blood rather than mucin within 
the lumen of some of its tubules. In problematic cases, immu- 
nohistochemistry can assist in distinguishing these two clear 
cell tumors from one another: primary ovarian clear cell car­
cinoma typically expresses CK7 and lacks immunoreactivity 
for CD 10 and renal cell carcinoma marker, whereas the exact 
opposite immunophenotype is expected for metastatic renal 
cell carcinoma.299 Since ovarian clear cell carcinoma frequently 
is immunoreactive for PAX-2, PAX-8, and hKIM-1, these 
newer and oftentimes superior markers for renal cell carcinoma 
do not have diagnostic utility in this particular situation.446

Endometrial Carcinoma
As discussed in the section on simultaneous endometrioid car­
cinoma of the ovary and endometrium, most such tumors that 
involve both of these sites are independent primary neoplasms. In 
those cases in which the endometrial tumor is deeply myoinvasive 
and/or has demonstrable angiolymphatic invasion, an ovarian 
metastasis should be suspected. The features listed under “gen­
eral considerations” at the beginning of this section provide addi­
tional information that can facilitate making this determination.

Ovarian tumors that exhibit angiolymphatic invasion 
within the hilus or spotty involvement of ovarian parenchyma 
with encroachment upon preexisting normal structures should 
be suspected of being of metastatic origin. Examples of ovarian

FIG U RE 7.343. A ,B : Uterine serous carcinoma m etastatic to 
ovary w ith  prominent invasion of hilar angiolymphatic spaces. 
Angiolymphatic invasion is more commonly present in m etastatic than 
in primary ovarian tumors.

involvement by uterine serous carcinoma with these features 
are shown in Figures 7.343 and 7.344.

The presence of tumor cells within the lumen of the fallo­
pian tube is most commonly seen in uterine serous rather than 
endometrioid carcinoma and suggests a tubal route of spread 
from the endometrium to the ovaries and peritoneal cavity (see 
Fig. 4.238).447

Cervical Carcinoma
Metastases to the ovary from the cervix are rare. Most cervical 
carcinomas with ovarian spread that create masses that simulate 
primary ovarian cancer are adenocarcinomas,448,449 although

FIG UR E 7.344. Uterine serous carcinoma m etastatic to ovary. Note 
the manner in which the spotty foci of carcinoma take the path of least 
resistance, preferentially infiltrating stroma in betw een corpora albi­
cantia rather than obliterating them . This pattern of ovarian involve­
ment suggests m etastatic disease.
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squamous cell carcinoma and a variety of other less common 
cervical carcinomas can rarely present in a similar manner.450

Ovarian metastases from endocervical adenocarcinomas 
are often multiloculated cystic masses and may contain areas 
with a benign or borderline histologic appearance.449 In some 
series, the cervical tumor is an adenoma malignum (minimal 
deviation adenocarcinoma) in a disproportionate number of 
cases.449 The features that are most helpful in recognizing an 
endocervical adenocarcinoma that is metastatic to the ovary are 
(a) involvement of other sites in addition to the cervix and ova­
ries, (b) bilaterality of the ovarian tumors, (c) the presence of 
tumor implants on the surface of the ovary, (d) a deeply inva­
sive endocervical tumor, and (e) the identification of angiolym­
phatic invasion within either tumor.449

HPV-Related Ovarian Tumors: Metastases or 
Separate Primaries?
When an ovarian tumor with mucinous or endometrioid-like 
histology has the appearance of a borderline tumor or well- 
differentiated carcinoma and exhibits numerous apoptotic bod­
ies in association with frequent juxtaluminal mitotic figures, 
the possibility of an HPV-related tumor should be considered 
(especially if  a pseudoendometrioid tumor with these charac­
teristics lacks squamous differentiation and is not associated 
with endometriosis or an adenofibromatous component).451,452 
W hen such a tumor has been documented to contain HPV and 
is associated with a concurrent or prior HPV-positive endocer­
vical adenocarcinoma, it may represent a metastasis from the 
endocervical tumor. An ovarian metastasis is particularly likely 
if  several of the features itemized as (a)—(e) in the preceding 
paragraph are present.

More controversial are similar HPV-related ovarian tumors 
that are associated with minimally invasive or noninvasive endo­
cervical adenocarcinomas in a setting with disease limited to these 
two sites. Using documentation of identical HPV types of the 
ovarian and cervical tumors as “rigorous, compelling, and defini­
tive evidence,” some investigators consider the endocervical ori­
gin of these ovarian tumors to be an established fact, and suggest 
that the tumor may spread from the endocervix to the ovaries via 
retrograde transtubal transport of exfoliated neoplastic cells.452,453 
I consider the HPV-related data to be circumstantial rather than 
compelling evidence, and have put forth an alternative explana­
tion of independent primary endocervical and ovarian neoplasms 
generated by an HPV-related “field effect” that targets these two 
sites.454,455 I also interpret the only example of tumor cells actu­
ally found within the tubal lumen in HPV-matched endocervical 
and ovarian tumors that has been reported thus far456 as being 
related to an exophytic ovarian tumor of probable metastatic ori­
gin shedding cells that are traveling downstream rather than rep­
resenting cells ascending from an endocervical adenocarcinoma.

An HPV-related “field effect” that targets the endocervix 
and ovaries would account for the selective involvement of these 
two sites, the lack of the usual features of ovaries that are involved 
by metastatic disease (angiolymphatic invasion, destructive stro­
mal invasion, surface implants, and frequent bilaterality), the 
absence of any documented tumor-related deaths in patients

whose HPV-matched disease at the time of detected ovarian 
involvement was limited to the endocervix and ovaries, and the 
lack of any recognizable clinical significance to the “misclassifica- 
tion” of these ovarian tumors as low-grade/borderline primary 
rather than metastatic tumors in the many years that preceded 
recognition of their shared HPV expression.454,455 Long term 
follow-up information on significant numbers of such patients, 
determination of the frequency of HPV-positivity of tumors 
previously diagnosed as low-grade/borderline endometrioid/ 
mucinous ovarian tumors proven by many years of unevent­
ful follow-up to be primary rather than metastatic tumors, and 
additional molecular genetic analysis that might help to establish 
or refute a clonal relationship (such as comparing HPV integra­
tion sites in the pairs of endocervical and ovarian tumors) would 
help to resolve this controversy, but have yet to be reported.

On a related note, whether strong and diffuse immuno­
reactivity for p 16 in ovarian tumors with endometrioid or 
mucinous histology supports an HPV-related etiology is also 
controversial.457"159

Fallopian Tube Carcinoma
As discussed in Chapter 5 and elsewhere in this chapter, it now 
appears that most serous carcinomas that we currently refer to 
as being of ovarian origin actually originate within the fallo­
pian tube. This revelation will create some classification issues 
as we grapple with the problem of when to diagnose such ovar­
ian tumors as metastases.

Carcinoid Tumors238460
The source of most carcinoid tumors that are metastatic to the 
ovary is the small intestine, and this site (particularly the dis­
tal ileum) should be thoroughly examined intraoperatively if 
a pure carcinoid tumor is encountered at the time of frozen 
section. Ovarian metastases of this type are rare and occur in 
adult women, about one-third of whom have the carcinoid 
syndrome. Both ovaries are involved and tumor has spread to 
other abdominal and/or pelvic sites in nearly all such cases. The 
ovarian metastases have a smooth or multinodular external sur­
face. Their sectioned surface is typically predominantly solid, 
firm, and tannish yellow.

Histologically, most carcinoid tumors that are metastatic 
to the ovary are indistinguishable from primary insular carci­
noid tumors (see Figs. 7 .253-7 .255), although trabecular pat­
terns are seen occasionally. A prominent fibromatous stromal 
reaction is often induced by the metastatic carcinoid tumor 
(Fig. 7.345). As is the case for neuroendocrine tumors in 
general, carcinoid tumors can demonstrate striking degenera­
tive nuclear atypia that may cause an unwary pathologist to 
mistakenly consider other diagnostic possibilities or to have 
concerns about tumors with this feature exhibiting more 
aggressive behavior (Fig. 7.346). The occasional presence of 
follicle-like spaces can be another source of diagnostic confu­
sion (Fig. 7.347). Making the correct diagnosis is important, 
since with modern treatment methods the 5-year survival rates
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FIG URE 7.345. Ileal carcinoid tumor m etastatic to ovary. Nests and 
acini of insular carcinoid tumor are embedded in a prominent fibroma­
tous stroma.

for carcinoid tumor metastatic to the ovary have improved dra­
matically and can exceed 90%, which is far higher than the 
expected survival rates of the metastatic adenocarcinomas with 
which it can be confused.460

Differential Diagnosis
Features that favor metastatic over primary carcinoid tumor 
are the presence of a known primary carcinoid tumor within 
the gastrointestinal tract, bilateral ovarian involvement, a 
multinodular growth pattern, high-stage disease, and the 
absence of an associated primary ovarian tumor.238,280 Other 
entities in the differential diagnosis such as adult granulosa 
cell tumor, Brenner tumor, endometrioid adenofibroma, and 
metastatic breast carcinoma are distinguished by their differ­
ent nuclear and cytoplasmic features, low-stage disease (with

FIG URE 7.346. Ileal carcinoid tumor metastatic to ovary. Note the 
striking degenerative nuclear atypia that w as a focal finding in this 
tumor.

FIG U R E 7.347. Ileal carcinoid tumor m etastatic to ovary. This image 
highlights the presence of tw o follicle-like spaces.

the exception of metastatic breast carcinoma), and their usual 
lack of immunoreactivity with neuroendocrine markers such 
as synaptophysin and chromogranin.

In those rare instances in which a pattern resembling a 
goblet cell carcinoid is encountered and the tumor is consid­
ered to be a metastasis by virtue of its bilaterality and lack of 
association with a dermoid cyst or other primary cystic ovar­
ian tumor, the appendix should be included on the short list 
of possible primary sites. The vast majority of such tumors of 
appendiceal origin contain areas with more infiltrative archi­
tectural patterns and more prominent signet-ring cells than 
well-differentiated goblet cell carcinoids, are associated with a 
poor prognosis, and should be diagnosed as full-fledged meta­
static adenocarcinomas rather than metastatic goblet cell car­
cinoids even though they may focally express neuroendocrine 
markers.346,435

Malignant Melanoma241 242461
Ovarian involvement by metastatic melanoma is rarely encoun­
tered in a surgical setting, and occurs in patients with a mean 
age of about 35 to 40 years who usually have a recent or remote 
history of primary melanoma in another site. Although ovarian 
metastases in general are likely to be bilateral, metastatic mela­
noma is bilateral in only about 40% of cases. Ovaries involved 
by metastatic melanoma have an average size of 10 cm with a 
smooth and nodular external surface. The sectioned surface is 
predominantly solid in most cases, and the individual nodules 
of metastatic melanoma may or may not contain grossly visible 
quantities of melanin pigment (Fig. 7.348).

As illustrated in the section on vulvar melanoma (Figs. 
1.101—1.106), melanoma is composed of epithelioid and/or 
spindle-shaped cells that produce a diverse spectrum of histo­
logic patterns. In the ovary, metastatic melanoma often forms 
follicle-like spaces, which can lead to misinterpretation as a pri­
mary ovarian tumor (Fig. 7.349). Clues to the correct diagnosis
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Differential Diagnosis
Primary malignant melanoma of the ovary is very rare, and the 
best documented cases are distinguished from metastatic mela­
noma by their association with teratomatous elements (dermoid 
cyst or struma ovarii), the lack of a prior history of melanoma, 
and unilateral ovarian involvement.350 Most poorly differenti­
ated carcinomas have a cytokeratin-positive, S 100-negative 
immunophenotype, which is the opposite of that expected for 
metastatic melanoma. The differential diagnoses of metastatic 
melanoma with steroid cell tumor, granulosa cell tumor of 
adult and juvenile types, SCCHT, and pregnancy luteoma are 
discussed in the sections on these other entities.

FIG U RE 7.348. M a lign ant melanoma m etastatic to ovary. The sec­
tioned surface of this irregularly shaped ovarian mass exhibits m ulti­
ple nodules of varying size and color. The multinodular growth pattern 
is characteristic of a m etastatic tumor, and the tannish-brown appear­
ance of the solid tissue w ithin the large hemorrhagic nodule further 
suggests melanoma. (Courtesy of Dr. Richard L. Payne.)

of metastatic melanoma, which may or may not be present in an 
individual case, are (a) a known history of melanoma, (b) tumor 
bilaterality, (c) a multinodular growth pattern, (d) melanin pig­
ment, (e) intranuclear pseudoinclusions, and (f) immunoreac­
tivity with one or more melanoma markers (S I00, HMB-45, 
and Melan-A) in conjunction with expected lack of staining for 
cytokeratin and inhibin. Although rarely needed, ultrastruc- 
tural analysis with demonstration of melanosomes or premela- 
nosomes can also help to establish the diagnosis of melanoma.
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FIG U R E 7 .349 . M alignant melanoma m etastatic to ovary. The 
presence of follicle-like spaces can result in confusion w ith  juvenile  
granulosa cell tum or or small cell carcinoma of hypercalcemic type. 
The presence of scattered cells w ith intranuclear pseudoinclusions is 
a clue to the correct diagnosis.

Sarcomas
A wide variety of sarcomas have been reported to metastasize 
to the ovary on rare occasions, the most common of which is 
endometrial stromal sarcoma (ESS).178 Metastatic ESS often 
involves both ovaries and other sites within the abdomen and 
pelvis, is typically associated with a known history of prior or 
concurrent uterine ESS, and lacks an association with endome­
triosis. These features help to distinguish metastatic from pri­
mary ovarian ESS.

Metastatic gastointestinal stromal tumor (GIST) has 
recently received attention because of the availability of tar­
geted therapy and its ability to m imic tumors with a wide 
range of therapeutic implications (e.g., prim ary cellular 
fibroma, primary fibrosarcoma, metastatic leiomyosarcoma, 
or metastatic spindle cell melanoma).254 In this site, meta­
static GIST typically has either a spindle cell morphology 
similar to that depicted in Figure 2.41 or may have admixed 
spindle cell and epithelioid elements. Recognition of the true 
nature of this tumor is facilitated by correlation with clini­
cal history, the high incidence of bilateral ovarian involve­
ment, and the demonstration of a c-KIT (CD117)-positive, 
desmin-negative, SI 00-negative immunophenotype.

FIG U R E 7.350. Colonic adenocarcinoma (left) metastatic to primary 
ovarian transitional cell carcinoma (right).
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FIG URE 7.351. Colonic adenocarcinoma metastatic to primary ovar­
ian transitional cell carcinoma. A: CK7 immunostain. B: CK20 immu­
nostain. The m etastatic colonic adenocarcinoma (bottom) is C K 7 -/ 
CK20+, whereas the primary ovarian transitional cell carcinoma (top) 
is CK7+/CK20-.

Metastasis to a Primary Ovarian Tumor
Very rarely, a carcinoma may metastasize to an ovary that con­
tains a preexisting primary ovarian tumor, which itself may be 
benign or malignant.202,398 An example of a “collision tumor” 
composed of metastatic colonic adenocarcinoma and a primary 
ovarian transitional cell carcinoma (TCC) is illustrated in Fig­
ures 7.350 and 7.351.

Miscellaneous Tumors
Metastatic carcinomas that could conceivably be misinter­
preted as primary ovarian neoplasms that occur at case-report­
able frequencies include metastases from lung carcinoma,398 
small cell carcinomas of nonpulmonary origin,397 hepatocel­
lular carcinoma,210 TCC of the renal pelvis and urinary blad­
der,462 and acinar cell carcinoma of the pancreas.463 In rare cases, 
malignant mesothelioma464 and desmoplastic small round cell 
tumor465 may present with dominant ovarian involvement in a 
manner that mimics primary ovarian neoplasia.
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HISTOLOGY AND CYTOLOGY OF NORMAL 
AND REACTIVE MESOTHELIUM1
The peritoneum is composed of a thin strip of loose connec­
tive tissue that is normally covered by a single layer of flattened 
mesothelial cells (Fig. 8.1A). When injured or irritated, meso­
thelial cells become cuboidal and their nuclei acquire reactive 
features (Fig. 8 .IB). The proliferation of reactive mesothelial 
cells may lead to cellular stratification and/or formation of 
papillae.

In cytologic preparations, mesothelial cells may be found 
singly, in clusters, or in sheets. The best opportunity to see 
normal mesothelial cells is in unremarkable peritoneal wash 
specimens, since mesothelial cells always show at least some 
reactive changes in effusions. In peritoneal washings, large 
orderly sheets of mesothelial cells are often present (Fig. 8.2). 
Normal mesothelial cells typically have round to oval nuclei 
that are centrally located, chromatin that is evenly dispersed 
and finely granular, micronucleoli, and moderate amounts of 
lightly stained cytoplasm (Fig. 8.3). Not all normal mesothelial

cells follow their textbook description, with some having 
eccentric nuclei and others exhibiting nuclear membranes that 
are indented or folded.

In cytologic preparations of benign effusions, the meso­
thelial cell component is often dominated by individual 
cells, although groups o f cells are also seen. The presence 
of abundant microvilli on the surface of mesothelial cells 
often results in clear spaces or “windows” between cells that 
occur in groups of two or more. Reactive mesothelial cells 
have a wider range of sizes and shapes than their normal 
counterparts, typically have dense cytoplasm, can exhibit 
minor chromatin abnormalities, m ay have nucleoli that are 
more prominent than usual, may be m itotically active, and 
can contain degenerative vacuoles (Fig. 8.4). In addition to 
intercellular windows, the presence of dense cytoplasm and 
cell groups with knobby, scalloped peripheral borders are the 
most helpful features that aid in the recognition of mesothe­
lial differentiation. C lin ical situations in which the presence 
of reactive mesothelial cells should be expected in peritoneal 
samples include longstanding ascites, chronic renal failure,
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FIG U RE 8.1. Normal and reactive mesothelial cells. A: The normal 
mesothelial cells th at line the peritoneum and other types of serosal 
membranes (pleura and pericardium) typically have a flattened appear­
ance. B: Reactive mesothelial cells are cuboidal and may contain 
prominent nucleoli.

§  «
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FIG U RE 8.3. Normal mesothelial cells in a Papanicolaou-stained 
cytologic preparation. In this high-magnification view, the mesothe­
lial cells are seen to have bland chromatin, small nucleoli, occasional 
indentations of the nuclear membrane, and moderate amounts of 
lightly-stained cytoplasm. Scattered small lymphocytes and a fe w  his­
tiocytes are also present.

cirrhosis o f the liver, and patients with a history o f radio­
therapy or chemotherapy.

Differential Diagnosis
Distinction of mesothelial cells from histiocytes may be dif­
ficult, but the latter are usually recognizable by their eccen­
trically located nuclei, abundant bubbly cytoplasm that may 
contain engulfed particulate matter, failure to form cohesive 
groups, and lack of windows between adjacent cells (Fig. 8.5). 
Degenerative vacuoles may be present in either histiocytes or 
mesothelial cells. Histiocytes can be mitotically active; in fact, 
most cells in mitoses in benign effusions are of histiocytic ori­
gin. Histiocytes are often described as having nuclei that are

the shape of beans or kidneys, but this is usually true of only a 
minority of any given population, and their nuclei may be in 
a central rather than eccentric position. Although rarely neces­
sary, mesothelial cells and histiocytes can be distinguished by 
immunohistochemistry, with mesothelial cells being immuno­
reactive for cytokeratin and negative for the histiocytic marker 
CD68 (KP1), whereas the opposite is true of histiocytes.2

The distinction of reactive mesothelial cells from malig­
nant mesothelioma and metastatic adenocarcinoma is dis­
cussed in the sections on these other entities.

NONGRANULOMATOUS INFLAMMATION

Acute Peritonitis
The usual form of peritonitis encountered by pathologists 
is bacterial related and due to a perforated or transmurally 
inflamed area within the gastrointestinal tract (e.g., appendi­
citis, diverticulitis, or perforated peptic ulcer). A thin, cream- 
colored, fibrinopurulent exudate forms and is found adherent 
to the peritoneal surface (Fig. 8.6). A band of reactive meso­
thelial cells corresponding to the level of the original peritoneal 
lining can often be identified sandwiched between the superfi­
cial exudate and inflamed subserosal tissue (Fig. 8.7).

Nodular Histiocytic Hyperplasia
This nonspecific inflammatory reaction was initially reported 
as nodular mesothelial hyperplasia, which serves as a testa­
ment to the degree to which histiocytes can simulate mesothe­
lial cells.3 Peritoneal lesions of this type are usually incidental 
microscopic findings and are most commonly seen in hernia

FIG U R E 8 .2 . Partially folded-over sheet of normal mesothelial cells 
from a Papanicolaou-stained cytologic preparation of a peritoneal 
w ash.
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FIG U R E 8.4. Reactive m esothelial cells w ith  degenerative vacuoles. A: Cytologic preparation. B: Cell block of d iffe rent 
case. Note how the vacuoles appear to originate w ith in  pairs or small groups of m esothelia l cells in the area normally 
occupied by intercellular w indow s. W hen the vacuoles are fu lly developed, the cells th at contain them  can resem ble those 
derived from m etastatic signet-ring carcinoma.

sacs.3* In contrast to legitimate mesothelial hyperplasia, which 
typically consists of complex papillary proliferations, nests, 
cords, tubules, or scattered single cells near the peritoneal sur­
face,3,4 nodular histiocytic hyperplasia occurs exclusively as 
vague to distinct nodules composed of diffuse sheets of histio­
cytes (Fig. 8.8).2 These histiocytes have a fairly monotonous 
appearance and may be mitotically active. Their histiocytic 
nature is confirmed by their strong and diffuse immunoreactiv­
ity with the histiocytic marker CD68 and their failure to stain 
with cytokeratin.2 Not uncommonly, there are a few entrapped 
reactive mesothelial cells, occurring singly or in small groups, 
that can be highlighted with cytokeratin or calretinin immu­
nostains.2

The importance of nodular histiocytic hyperplasia lies in 
its potential to be confused with metastatic carcinoma, meta­
static granulosa cell tumor, or malignant mesothelioma. Once

‘ The report that conclusively demonstrated the dominance of histiocytes in 
these lesions included a case from the lam ina propria o f the urinary bladder;2 
before such a case can be accepted as an example o f nodular histiocytic hyper­
plasia, the possibility o f malakoplakia needs to be excluded.

pathologists are aware of the existence of this phenomenon, the 
correct diagnosis can usually be made on the basis of routinely 
stained sections; when indicated, such as when a lesion of this
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FIGURE 8.5. Histiocytes. Several of the cells contain engulfed particulate 
matter and/or hemosiderin, and some degenerative vacuoles are present.
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FIG U R E 8.6. Acute peritonitis. A: A  perforated appendix (arrow) has resulted in acute peritonitis, which appears grossly 
as a thin, light gray to pale yellow  exudate covering portions of the peritoneal surface. B: In this low-magnification view, the 
exudate is seen to consist predominantly of neutrophils and fibrin.

type is found in a patient with a history of granulosa cell tumor, 
the diagnosis can be confirmed with immunohistochemistry.

Sclerosing Peritonitis56
Sclerosing peritonitis is a nonspecific fibroinfiammatory reac­
tion that occurs in response to a variety of stimuli.5,6 It is typi­
cally most prominent in the omentum and small bowel serosa. 
Patients usually have ascites and abdominal pain/distension, 
often in conjunction with small bowel obstruction. There is an 
enigmatic association of sclerosing peritonitis with a particular 
form of luteinized thecoma.

Grossly, areas of omentum that are involved by sclerosing 
peritonitis are indurated, thickened, and nodular. Histologi­
cally, the lobular architecture of the omentum is accentuated 
due to a combination of expansion, fibrosis, and inflamma­
tion of the preexisting omental septa (Fig. 8.9). The bands of 
fibrosis contain proliferating fibroblasts and myofibroblasts, 
collections of chronic inflammatory cells, and linear arrange­
ments o f reactive mesothelial cells (Fig. 8.10)7 In areas of small 
bowel involvement, the serosal surface often contains deposits 
of fibrin, and the thickening and fibrosis of the serosa results in 
kinking of loops of bowel with formation of adhesions.

Sclerosing Mesenteritis89
Sclerosing mesenteritis, which is a diagnostic term that also 
encompasses diseases that have been referred to as retractile
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FIG U R E 8.7. Acute peritonitis. There is often a recognizable linear 
band of reactive mesothelial cells that corresponds to the level of the 
native peritoneal surface [brackets).
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FIGURE 8.8. Nodular histiocytic hyperplasia. A: A t low magnifica­
tion, cellular nodules are seen w ithin a pelvic adhesion. B: This high- 
magnification view  of one of the nodules demonstrates the presence 
of sheets of histiocytes, which can be difficult to distinguish from  
mesothelial cells in routinely-stained sections. A  mitotic figure is pres­
ent near the center of the image.

mesenteritis, mesenteric panniculitis, and mesenteric lipo­
dystrophy, is an uncommon fibroinflammatory process of 
unknown etiology that most commonly involves the mesentery 
of the small bowel. This mass-forming lesion typically presents 
in middle-aged or elderly men or women, and can cause bowel 
obstruction by binding down and kinking loops of intestine. 
The mass is most often solitary, averages 10 cm in diameter, 
and is firm with a grayish yellow discoloration (Fig. 8.11).

Histologically, sclerosing mesenteritis has an abrupt inter­
face with the muscularis propria of the small bowel and is charac­
terized by fibrosis, lobules of adipose tissue with varying degrees 
of fat necrosis, and chronic inflammation (Figs. 8.12 and 8.13). 
The chronic inflammatory component consists predominantly
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FIG U R E 8.10. Sclerosing peritonitis involving the omentum. The 
fibrotic omental septa typically contain linear arrangem ents of reac­
tive mesothelial cells that should not be mistaken for metastatic  
carcinoma o ra  neoplastic mesothelial proliferation.

of scattered and aggregated lymphocytes and plasma cells. Foci 
of dystrophic calcification are commonly present.

GRANULOMATOUS INFLAMMATION
Peritoneal granulomas may be formed in response to a vari­
ety of infectious and noninfectious agents. In some cases, the 
presence of multiple nodules may simulate peritoneal carcino­
matosis. Tuberculosis is the most common cause of infectious 
granulomatous peritonitis, but fungal and parasitic infections 
can also produce this reaction. The lengthy list of noninfectious 
causes of peritoneal granulomas includes keratin derived from 
endometrial or ovarian tumors with squamous differentiation, 
contents of ruptured or slowly leaking mature cystic teratomas 
of the ovary (sebaceous material and keratin), amniotic fluid

FIG U RE 8.11. Sclerosing m esenteritis. The mass w ithin the mesen­
tery of the small bowel is discolored and lobulated due to a combina­
tion of fa t necrosis and fibrosis, and contrasts w ith  the normal yellow  
mesenteric adipose tissue.

FIG U RE 8.9. Sclerosing peritonitis involving the omentum. Fibrosis 
and chronic inflammation of the omental septa have resulted in accen­
tuation of the lobular architecture.
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CHAPTER 8 PATHOLOGY OF THE PERITONEUM AND EXTRAGENITAL ENDOMETRIOSIS 515

FIG U R E 8.12. Sclerosing mesenteritis. In this low-magnification  
view  of the small bow el and its mesentery, the mesenteric mass at 
left is seen to consist of fibrous bands outlining lobules of adipose 
tissue. Note the sharp dem arcation betw een the fibrosing process and 
the muscularis propria of the small bowel.

spilled into the peritoneal cavity at cesarean section resulting 
in the production of vernix caseosa peritonitis, bowel contents 
introduced into the peritoneal cavity via perforation, and mate­
rial such as starch granules, talc, suture, resorbable hemostatic 
agents, and carbon particles that are almost always associated 
with a history of prior abdominal surgery. A selection of these 
granuloma-inducing agents is discussed in further detail in the 
following sections.

Tuberculous Peritonitis10
Tuberculous peritonitis is rare in developed countries, and typi­
cally produces a fibroinflammatory surface coating that is studded 
with granulomas that range from minute to conglomerations that 
form visible nodules (Fig. 8.14A). This macroscopic appearance,

FIG U R E 8.13 . Sclerosing mesenteritis. Lobules of adipose tissue 
w ith  fa t necrosis are surrounded by fibrous bands and an admixed 
chronic inflam m atory infiltrate.

FIG U RE 8.14. Tuberculous peritonitis. A: In this low-magnification 
view  of markedly thickened peritoneum, nodular granulomas are seen 
w ithin a layer of fibroinflammatory tissue (surface is at top; band of 
fascia is a t bottom). B: This tuberculous granuloma features a focal 
area of caseous necrosis (asterisk) and a Langhans giant cell a t lower 
left. The nuclei of Langhans giant cells congregate a t the periphery of 
the cell in a w reath-like arrangement. (Glass slide kindly provided by 
Dr. Cheryl M . Reichert.)

coupled with the presence of ascites and an elevated CA-125> can 
lead to the clinical impression of metastatic ovarian cancer.11 In 
most cases, some of the granulomas exhibit caseous necrosis and 
associated Langhans giant cells are typically present, although 
neither of these findings is specific for tuberculosis (Fig. 8.14B). 
In the setting of a granulomatous peritonitis of unknown etiol­
ogy, microbiologic cultures and special stains for acid-fast bacilli 
and fungi should be performed, although acid-fast bacilli may be 
quite difficult to identify in peritoneal-based tuberculous disease.

Suture Granulomas
Suture material related to a previous operative procedure may 
incite a foreign body granulomatous reaction (Fig. 8.15).

Talc and Starch Granulomas
Talc granulomas in gynecologic pathology are mainly of 
historical interest, since problems due to the formation of 
these granulomas and their associated adhesions have led to 
the discontinuance of the use of talcum powder on surgical 
gloves, which was the main source of intraperitoneal talc.12 
Talc (hydrated magnesium silicate) induces noncaseating 
granulomas with a foreign body multinucleated giant cell reac­
tion, with talc particles often found within the giant cells.12Talc 
particles may be difficult to visualize in conventionally exam­
ined routine sections, exhibit a variety of shapes and sizes (up to 
30 /.ini), and are strongly birefringent when viewed under 
polarized light (Fig. 8.16). In current pathology practice, they 
are most likely to be encountered in the lungs of intravenous 
drug abusers whose narcotics have been “cut” with talcum 
powder.
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FIG URE 8.15. Foreign body reaction to suture. A: A  granulomatous 
reaction that includes multinucleated giant cells surrounds suture 
material. B: Portions of the suture material are strongly birefringent 
when viewed under polarized light.

Starch granules, which have replaced talc as a surgical glove 
powder, are also known to elicit a granulomatous response and 
induce formation of adhesions, albeit to lesser degrees and with 
less significant clinical consequences.13 An example of starch 
granules within a peritoneal adhesion is presented in Figure 8.47.

Postoperative Carbon Pigment Granulomas
Due to their discolored, punctate nature, postoperative car­
bon pigment granulomas formed on the peritoneal or ovarian 
surfaces as a reaction to previous laser or fulguration surgery 
grossly resemble foci of endometriosis and may be biopsied.14'15 
Histologically, these lesions typically have necrotic centers that 
contain clumps of brown to black pigmented material and a 
surrounding rim of palisaded histiocytes and multinucleated

FIGURE 8.17. Postoperative carbon pigment granuloma. A: This 0.2 cm 
lesion has a necrotic center that contains irregularly shaped clumps of 
golden brown and black pigment, and is surrounded by a rim of pali­
sading histiocytes and multinucleated giant cells. B: Some of the pig­
mented material has been ingested by the multinucleated giant cells.

FIG URE 8.16. Talc granuloma. A: A  talc particle (arrow) is sur­
rounded by a proliferation of epithelioid histiocytes. The traum a of 
histologic sectioning has partially dislodged the particle from its origi­
nal location w ithin a multinucleated giant cell. B: Examination under 
partially polarized light highlights the strongly birefringent particle.

FIG U R E 8.18. Postoperative carbon pigment granuloma. This example is 
nonnecrotizing and involves the ovarian surface (ovarian stroma is at right).

giant cells, although pigment-containing, nonnecrotizing 
granulomas or loose aggregates of pigment-containing multi­
nucleated giant cells may also be seen (Figs. 8.17 and 8 .18 ).14,15 
Although this pigment is generally assumed to represent car­
bon particles related to the process of carbonization that takes 
place during charring of tissue, there is evidence that the black 
pigment in similarly treated tissue may be derived from metal 
deposits from the laser tip or electrosurgical device.16,17

Postoperative carbon pigment granulomas are distinguished 
from necrotic pseudoxanthomatous nodules of endometriosis 
by the presence of clumps of brown and/or black pigment and 
the absence of pseudoxanthoma cells (see Chapter 6).

Reaction to Resorbable Hemostatic Agents
Resorbable hemostatic agents composed of microfibrillar col­
lagen (e.g., Avitene) can occasionally produce mass lesions
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CHAPTER 8 PATHOLOGY OF THE PERITONEUM AND EXTRAGENITAL ENDOMETRIOSIS 517

(“textilomas”) composed of an admixture of variable-sized col­
lagen fibrils and a fibroinflammatory response. This response 
characteristically includes eosinophils, and these lesions take 
on a granulomatous appearance when associated with a for­
eign body multinucleated giant cell reaction (Fig. 8.19). 
In exceptional cases, a granulomatous response to microfibril­
lar collagen can be florid and mass producing.18,19 Pathologists 
also encounter microfibrillar collagen in other organ systems, 
such as in breast biopsies following insertion of a metallic clip 
that is embedded within a collagen plug20 or in intracranial 
tumors with a history of previous surgical intervention.21

Microfibrillar collagen should be distinguished from 
resorbable gelatin sponge (Gelfoam), which exhibits a charac­
teristic branching architecture and purple hue in routine sec­
tions (Fig. 8 .20).21 Oxidized cellulose (Surgicel) is yet another 
type of resorbable hemostatic agent that can produce a histio­
cytic or foreign body granulomatous reaction.22,23

Keratin Granulomas24
The deposition of keratin on the peritoneal surface incites a 
foreign body granulomatous reaction. When present in large 
quantities, such deposits are usually derived from a mature 
cystic teratoma of the ovary that has ruptured. The surgi­
cal pathologist is more likely to encounter peritoneal keratin 
granulomas in the context of one or more nodular, pale yellow 
deposits measuring up to 1 cm that may be mistaken clini­
cally for metastatic carcinoma or m iliary tuberculosis. In this 
situation, keratin granulomas are most commonly related to 
keratin derived from an endometrial endometrioid adenocar­
cinoma with squamous differentiation whose shed keratinous 
debris has made its way through the fallopian tubes and into 
the peritoneal cavity (see Fig. 5.39 for an image of intratubal 
clumps of keratin). Less often, focal tearing, localized rupture, 
or penetration of the capsule of ovarian tumors of this type is 
the mechanism leading to small deposits of keratin within the

FIGURE 8.20. Gelfoam. A: Gelfoam exhibits a distinctive branching 
pattern and purple hue in histologic sections (fibrin and red blood cells 
are also present). B: Vessel w ith  a gelfoam embolus.

peritoneal cavity. Rarely, squamous cell carcinoma of the cervix 
or atypical polypoid adenomyoma of the uterus is the source of 
the keratinous material.

Peritoneal keratin granulomas consist of a foreign body 
giant cell reaction to deposits of keratin or defunct, heavily 
keratinized squamous cells (Fig. 8.21). Variable amounts of 
fibrosis and inflammation are also present. In the absence of 
associated viable tumor cells, peritoneal keratin granulomas 
are of no prognostic significance and should not be considered 
spread of tumor beyond the organ of origin.

Vernix Caseosa Peritonitis2526
Vernix caseosa is a white, cheesy substance that coats the skin 
of the fetus and newborn. It is composed primarily of flakes of

FIGURE 8.19. Reaction to microfibrillar collagen. A: Variable-sized  
collagen fibrils are embedded in a reactive stroma that contains scat­
tered eosinophils. B: The presence of a multinucleated giant cell reac­
tion to the fibrils imparts a granulomatous appearance.

FIGURE 8.21. Keratin granulomas. A: Keratin granulomas (arrows) are 
seen in association with serosal adhesions in the paratubal tissue of this 
patient with endometrial endometrioid adenocarcinoma with squamous 
differentiation. The fallopian tube shows features of an active chronic sal­
pingitis. B: High-magnification view of a keratin granuloma. The lesion con­
sists largely of deposits of keratin surrounded by foreign-body giant cells.
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keratin sloughed from the skin surface, oily sebaceous material, 
and shed lanugo hair. A rare complication of spillage of amni- 
otic contents into the maternal peritoneal cavity at the time of 
cesarean section is vernix caseosa peritonitis. This inflamma­
tory process typically presents with abdominal pain, fever, and 
a neutrophilic leukocytosis within the first 5 weeks following 
cesarean section.

Grossly, this form of peritonitis is characterized by scattered 
plaque-like deposits of white, cheesy material on the surface of 
the peritoneal cavity. The histologic features are characteristic, 
with an organizing peritonitis whose most prominent feature is 
a multinucleated giant cell reaction to loosely aggregated flakes 
of keratin (Fig. 8.22). Although classified as a granulomatous 
peritonitis, well-formed granulomas are usually not present 
and there is a mixed acute and chronic inflammatory infiltrate 
in the background.

The characteristic clinical setting of vernix caseosa perito­
nitis should make it easily distinguishable from the other causes 
of a peritoneal-based foreign body giant cell reaction to kera­
tin that are discussed in the previous section. Although most 
cases of vernix caseosa peritonitis are self-limited, some are 
associated with complications such as adhesion-related bowel 
obstruction. Intraoperative diagnosis of this form of peritonitis 
via frozen section analysis helps to prevent unnecessary surgical 
removal of organs covered by the peritoneal exudates, which 
can clinically simulate the usual kind of peritonitis related to 
perforation of a viscus.

Meconium Peritonitis27
If the bowel of a developing fetus perforates prior to birth, 
meconium is released into the peritoneal cavity. The bile,

pancreatic, and intestinal secretions that are contained within 
meconium produce a chemical peritonitis that is character­
ized by loose fibroblastic tissue that contains calcifications 
and aggregates of macrophages stuffed with bile pigment 
(Fig. 8.23). A foreign body giant cell reaction to the calcified 
material may be present, which is the reason for the inclusion 
of meconium peritonitis within the category of granulomatous 
inflammation. Bowel-obstructing conditions that predispose 
to the development of meconium peritonitis include cystic 
fibrosis, stricture, atresia, volvulus, and intussusception.

ECTOPIC DECIDUA2829
Ectopic decidua, which in this site is also referred to as a 
peritoneal decidual reaction, is strongly associated with a 
concurrent pregnancy. Peritoneal-based ectopic decidua 
involves the submesothelial stroma of a variety of different 
tissues, and is most frequently seen on the outer aspect of 
the fallopian tubes, uterus, appendix, and omentum, as well 
as within pelvic adhesions (Figs. 8.24 and 8.25). Although 
often an incidental microscopic finding, florid examples of 
ectopic decidua are grossly visible as small grayish white to tan 
nodules, plaques, or polypoid projections emanating from the 
serosal surface. Histologically, the decidualized stromal cells 
of ectopic decidua are identical to their normal counterpart 
in gestational endometrium. They may be closely packed, but 
more often are w idely spaced w ithin an edematous stroma 
(Fig. 8.26).

On rare occasions, ectopic decidualized cells can be 
found within abdominal lymph nodes. In this situation, the 
association of these cells with pregnancy and the absence of

FIGURE 8.22. Vernix caseosa peri­
tonitis. A: This low-magnification  
view  demonstrates markedly thick­
ened and inflamed peritoneal tissue 
(top half) that is densely adherent to 
the appendix (bottom half). Islands of 
keratin flakes w ith associated inflam­
mation are located near the peritoneal 
surface at the top of the image. B: 
At high magnification, loosely aggre­
gated keratin flakes [asterisk are seen 
in association w ith a mixed inflam­
matory infiltrate that includes multi­
nucleated giant cells {arrow}- (Altered 
from Stuart OA, Morris AR, Baber RJ. 
Vernix caseosa peritonitis— no longer 
rare or innocent: a case series. J  M ed  
Case Hep. 2009;3:60. Reproduced and 
altered w ith permission of Dr. Olivia A. 
Stuart and BioMed Central, Ltd.)
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FIGURE 8.23. Meconium peritonitis. Within a background of loose granu­
lation tissue are numerous dark purple calcifications and macrophages that 
have engulfed golden brown bile pigment. (Courtesy of Dr. Deborah J. Gersell.)

FIGURE 8.25. Florid paratubal decidual reaction. In these three 
cross sections of a fallopian tube from a postpartum tubal ligation, 
scattered nodules composed of decidualized tissue protrude from the 
serosal surface (asterisks). In cases such as this, the decidual reaction 
is grossly apparent to the astute observer.

cytokeratin immunoreactivity can help to exclude the diagno­
sis of metastatic carcinoma.

The distinction of ectopic decidua from deciduoid malig­
nant mesothelioma is discussed in the section on malignant 
mesothelioma.

ENDOSALPINGIOSIS30-32
Endosalpingiosis is the term used to refer to the presence of 
benign glands lined by tubal-type epithelium within peritoneal 
tissues, the omentum, and regional lymph nodes. Endosalpin- 
giotic glands are also referred to as benign miillerian glandu­
lar inclusions or miillerian inclusion cysts. Endosalpingiosis is 
most common in the reproductive age group, occurs almost 
exclusively in women, and is found in about 10% to 15% of 
pelvic lymph node dissections and surgically removed omenta.

It is often found in association with inflammatory tubal disease 
and epithelial ovarian tumors, most notably serous borderline 
tumors. Endosalpingiosis may be derived from dislodged cells 
originating from the fimbria of the fallopian tube, as has been 
proposed for ovarian epithelial inclusions with a similar histo­
logic appearance (see Chapter 6).33 Alternatively, the peritoneal 
mesothelium and its subjacent mesenchyme, which in females 
are thought to represent part of the “secondary miillerian sys­
tem” by virtue of their close embryonic relationship with the 
miillerian ducts, may produce findings such as endosalpingio­
sis as part of their miillerian repertoire.

The tubal-type glands of endosalpingiosis are of variable 
size and shape, may be dilated, and are often associated with 
psammoma bodies. The epithelial cells that line the glands have

FIGURE 8.24. A small nodule of decidualized cells is present w ithin  
submesothelial om ental tissue.

FIGURE 8.26. Ectopic decidua. A: Compact sheet of decidualized 
cells. B: Polypoid nodules of decidualized tissue w ith a predominantly 
edematous stroma.
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bland, mitotically inactive nuclei and include scattered ciliated 
cells. The glands of endosalpingiosis tend to be architecturally 
simple, although minor papillary infoldings may be present 
(Fig. 8.27). When psammoma bodies are found intermingled 
with subserosal fibrous tissue in the absence of associated epithe­
lial elements, “burned-out” endosalpingiosis is the presumptive 
diagnosis (Fig. 8.28). Endosalpingiosis is usually an incidental 
microscopic finding or visible as millimeter-sized cystic bumps 
on serosal surfaces, but can create a tumor-like mass when florid 
and cystic (Fig. 8.29).34 When lymph nodes are involved, they 
are usually from the pelvic or paraaortic region, and the glands 
are typically located within the lymph node capsule or within 
the superficial cortex (Figs. 8.30 and 8.31).

Differential Diagnosis
In contrast to endometriosis, the glands of endosalpingiosis 
are not associated with endometrial-type stroma or evidence of 
prior hemorrhage. The mesonephric tubules of mesonephric 
remnants, which are typically found in the broad ligament, 
are distinguished from endosalpingiosis by their collarettes 
of smooth muscle and lack of ciliated cells (see Fig. 5.51). 
Examples of ectopic tubal-type glands with epithelial cells

forming complex papillae and detached clusters have been 
labeled “atypical endosalpingiosis” by some investigators, but 
glandular inclusions with these features cannot be reliably 
distinguished from noninvasive implants of ovarian serous 
borderline tumors or from lesions related to serous border­
line tumors of the peritoneum.35 The bland nuclear features, 
architectural simplicity, mitotic inactivity, and usual location 
within the lymph node capsule rather than in subcapsular 
sinuses aid in the distinction of endosalpingiosis involving 
lymph nodes from involvement by serous borderline tumor 
and metastatic adenocarcinoma.

Although most investigators interpret the frequent associ­
ation of endosalpingiosis and serous borderline tumor within 
a lymph node as evidence that the former may serve as an 
intranodal precursor of the latter,32 one group has speculated 
that the endosalpingiotic glandular inclusions may represent 
morphologically uninformative metastases of serous border­
line tumor.31 In any case, it is certainly in the patient’s best 
interest to continue to refer to these glandular inclusions as 
incidental foci of endosalpingiosis, especially in view of the 
fact that even bona  f i d e  lymph node involvement by serous 
borderline tumor is not an independent adverse prognostic 
factor.36'37

FIGURE 8.27. Endosalpingiosis. A: The benign glands have a simple architecture and are lined by tubal-type epithelium. B: 
The glandular epithelium may exhibit innocuous papillary infoldings. Note the presence of interspersed ciliated cells.
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FIGURE 8.28. Endosalpingiosis. This "burned-out" focus in the uter­
ine subserosa consists of fibrous tissue and psammoma bodies.

ENDOCERVICOSIS38 39
Endocervicosis, which is very rare in comparison to endo­
salpingiosis and endometriosis, is defined as the presence of

benign endocervical-type epithelium in unusual sites such as 
the peritoneum, urinary bladder, outer wall of the cervix, and 
abdominopelvic lymph nodes. Endocervicosis typically occurs 
in women of reproductive age, may be associated with pelvic 
pain or site-specific symptoms, and may form a visible mass. 
Histologically, this nonneoplastic lesion consists of cysts and 
glands lined by columnar mucinous epithelium with bland to 
m ildly atypical nuclear features. The glands may be irregularly 
shaped, surrounded by a reactive fibrous stroma, or ruptured, 
with the latter associated with extravasated stromal mucin. In 
addition to mucinous glands, there may also be interspersed 
glands of tubal or endometrioid type. An example of endo­
cervicosis involving a paraaortic lymph node is depicted in 
Figure 8.32.

The awareness of the existence of endocervicosis, knowl­
edge of its range of histologic features, and clinicopathologic 
correlation facilitate its distinction from metastatic well- 
differentiated mucinous adenocarcinoma. Features that help 
to distinguish endocervicosis involving the outer aspect of 
the uterine cervix from adenoma malignum are discussed in 
Chapter 3.

FIGURE 8.29. Florid cystic endosalpingiosis. A: The lesion consists of a conglomerate of variable-sized cysts. B: The cysts 
are lined by a single layer of cuboidal epithelial cells, some of which are ciliated w ith perinuclear haloes. W ith in  the stroma, 
note the presence of a psammoma body th at has been traum atized by the microtome blade.
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FIGURE 8.30. Endosalpingiosis within a pelvic lymph node. The glan- FIGURE 8.31. Endosalpingiosis within a pelvic lymph node. The glandu-
dular inclusions are preferentially located within the lymph node capsule. lar inclusion is lined by tubal-type epithelium with scattered ciliated cells.

ENDOMETRIOSIS40
Endometriosis refers to the presence of endometrial tissue 
beyond the confines of the endometrium and myometrium.
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The most common sites of involvement are the ovary, uterine 
ligaments, cul-de-sac (rectouterine pouch), and serosa of the 
uterus, fallopian tubes, and other pelvic organs. This overview 
is limited to the general features of endometriosis and selected
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FIGURE 8.32. Endocervicosis involving a paraaortic lymph node. A: In this low-magnification image, the lesion is seen to 
consist of a compressed and pseudoencapsulated ep ithelial-lined cyst w ithin a lymph node. B: A t higher magnification, the 
mucinous, columnar nature of the cyst lining is apparent (top).
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extragenital manifestations. Endometriosis of the vagina, cer­
vix, uterine serosa, fallopian tubes, and ovaries is discussed in 
the chapters that correspond to these sites.

Endometriosis is a common disorder that usually affects 
women in the reproductive age group. Usual symptoms 
include dysmenorrhea, chronic pelvic/lower abdominal 
pain, dyspareunia, irregular uterine bleeding, and infertil­
ity. Symptoms m ay also correspond to the specific site of 
involvement, such as when intestinal endometriosis m im ­
ics inflam m atory disorders o f the bowel. Endometriosis may 
also be asymptomatic.

Endometriosis may result from retrograde menstruation 
and implantation of endometrial tissue, metaplasia of the 
mesothelial lin ing and subjacent mesenchyme of the pelvic 
and lower abdominal region, or iatrogenic implantation of 
endometrial tissue during a surgical procedure. The uncom­
mon instances of endometriosis within regional lymph nodes 
or distant sites such as the lungs can be explained by trans­
port of endometrial tissue via lymphatics and blood vessels, 
respectively.

Macroscopic Appearance
The gross features of peritoneal-based endometriosis are highly 
variable. The lesions may present as small serosal spots, puck­
ered patches, plaques, cysts, or nodules that may be trans­
lucent, white, pink, dark red, blue, tan, brown, or black 
(Fig. 8.33). The color of a given focus of endometriosis is 
dependent upon the amount of associated blood, the extent of 
its breakdown, and the presence or absence of associated scar 
tissue or endometriosis-induced hypertrophy of smooth muscle. 
Some of the darker lesions are referred to as “powder burns.”

In view of the ability of endometriosis to induce forma­
tion of pelvic adhesions, these thin bands of tissue should be 
generously sampled for histologic evaluation to document the

FIG U R E 8 .33. Endometriosis. In this posterior v iew  of a hysterec­
tomy specimen, a bisected tan nodule of endometriosis lies w ithin the  
tissue corresponding to the cul-de-sac [arrows). Hemorrhagic adhe­
sions are also present.

presence or absence of endometriosis. This is particularly true 
when the adhesions are grossly hemorrhagic.

Histologic Features
In most cases, the diagnosis of endometriosis is straightfor­
ward, with ectopic endometrioid glands and stroma found in 
close association with one another. A familiarity with the range 
of appearances of endometriotic stroma facilitates the recogni­
tion of endometriosis. Endometriotic stroma usually has a peri­
glandular distribution and is typically composed of a densely 
cellular population of small blue cells. These cells have round 
to oval nuclei with bland nuclear features, and are set within 
a supporting network of small blood vessels. The appearance 
of endometriotic stroma is typically identical to that of endo­
metrial stroma during the proliferative phase of the menstrual 
cycle (see Chapter 4).

In occasional cases o f endometriosis, the endometri­
otic stromal component is inconspicuous, obscured by his­
tiocytes, spindly/fibroblastic, or decidualized. W hen the 
presence or identity of endometriotic stroma is in doubt, 
the diagnosis of endometriosis can still be suspected when 
extravasated red blood cells or evidence of previous hemor­
rhage in the form of pigmented histiocytes are found within 
the stroma near the endometrioid glands and/or within 
glandular lumens. Since endometriotic stroma shares the 
property of im munoreactivity with CD 10 with native endo­
metrial stroma, this marker can also be utilized in selected 
instances to support endometrial stromal differentiation. 
A notable exception regarding the u tility  of CD 10 in diag­
nosing endometriosis is in cases of possible cervical involve­
ment, since periglandular endocervical stromal cells are also 
normally CD 10 positive.41

The wide range of histologic features that may be seen in 
endometriosis is discussed in more detail in the sections that 
follow.

Progestational Changes40
Foci of endometriosis take on a different histologic appearance 
in patients who are pregnant or being treated with progesta­
tional agents. The subepithelial endometriotic stroma becomes 
decidualized, and the endometriotic glands may become atro­
phic (Fig. 8.34). In rare cases, the Arias-Stella reaction may also 
be seen in this setting.

Atrophic Changes40
In women with endometriosis who are postmenopausal or who 
have been previously treated with anti-estrogenic hormonal 
agents, the endometriotic glands may be atrophic and the asso­
ciated stroma may be fibrotic, making it difficult to render a 
definitive diagnosis.

Mesothelial Hyperplasia
As an irritant of the peritoneal surface, endometriosis may be 
associated with some degree of mesothelial hyperplasia, which 
is discussed later in this chapter.
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FIG U RE 8.34. Endometriosis w ith superimposed progestogen 
effect. In this biopsy from the cul-de-sac, a small, cystic focus of 
endometriosis exhibits decidualized stroma and an atrophic epithelial 
lining. Note the presence of hemosiderin-laden macrophages w ithin  
the gland lumen.

FIG U RE 8.35. Stromal endometriosis. This peritoneal biopsy con­
tains a densely cellular aggregate of endometriotic stroma associated 
w ith  pigmented histiocytes. Endometriotic glands w ere not identified 
in this sample.

Necrotic Pseudoxanthomatous Nodules
Formation of necrotic pseudoxanthomatous nodules is an 
unusual manifestation of longstanding endometriosis that is 
seen in both the ovaries and the peritoneum, and is discussed 
in Chapter 6.

Stromal Endometriosis40
This term is used to indicate an endometriotic lesion in which 
glands are not identified. In peritoneal samples, this diagnosis 
is largely limited to small, suboptimal biopsies of presumptive 
endometriosis in which endometriotic stroma can be confi­
dently identified (Fig. 8.35). In addition to its morphologic 
features, endometrial stromal differentiation in this location is 
supported by a leukocyte common antigen-negative/CD10- 
positive immunophenotype and an association with extrava­
sated erythrocytes and/or pigmented histiocytes.

Metaplastic, Hyperplastic, and Atypical 
Nuclear Changes
Since the metaplastic, hyperplastic, and atypical nuclear 
changes that can occur within endometriosis are usually seen 
within ovarian endometriotic cysts, these abnormalities are dis­
cussed in the section on endometriosis in Chapter 6.

Malignancy Arising within Endometriosis
Most malignant tumors that arise within endometriosis do so 
within the ovary, where this occurs at an estimated frequency 
of roughly 1% of unselected cases.42 Note that the phrase “aris­
ing within” requires direct continuity between the tumor and 
endometriosis, which is more stringent than “associated w ith,” 
which only requires the presence of tumor and endometriosis 
within the same organ. There is no doubt that some malignant 
tumors that arise within endometriosis are not categorized 
as such because the focus of continuity was not sampled or

because subsequent growth of the tumor obliterated the endo­
metriotic focus from which it arose.

Endometrioid carcinoma is the most common histologic 
type of malignancy that arises within endometriosis, followed by 
clear cell carcinoma.43 Examples of these tumors arising within 
ovarian endometriotic cysts are illustrated in Figures 7.96, 
7.123, and 7.155. Although the ovary is the most common site 
for neoplastic transformation of endometriosis, this phenom­
enon can occur anywhere that endometriosis is present.44 For 
example, a case of endometriosis transitioning to endometrioid 
carcinoma within the soft tissue of the broad ligament is pre­
sented in Figures 5.54 and 5.55. In addition to endometrioid 
and clear cell carcinomas, other malignant tumors that may be 
seen in association with endometriosis include endometrioid 
stromal sarcoma, carcinosarcoma, and adenosarcoma.42-46

Myxoid Change40 47
On rare occasions, the stromal tissue w ithin a focus o f endome­
triosis may undergo myxoid change (Fig. 8 .36 ).This phenome­
non tends to occur within foci of endometriosis in the skin and 
superficial soft tissue, often in patients with a history of con­
current or recent pregnancy. Pseudomyxoma peritonei (PMP) 
is a differential diagnostic consideration, but is excluded by the 
presence of nearby recognizable endometriosis, the absence of 
mucin-rich epithelial cells floating within the pools of mucin, 
and the absence of a known (usually appendiceal) mucinous 
neoplasm of the abdominopelvic region.

Skeletal Muscle Regeneration48
Abdominal wall endometriosis may be associated with skeletal 
muscle regeneration. This phenomenon, which features matur­
ing myoblasts admixed with multinucleated myogenous cells, 
may be mistaken for a benign or malignant neoplasm with skel­
etal muscle or rhabdoid differentiation (Fig. 8.37). The pres­
ence of nearby endometriosis, the clinical setting, the presence

ak
us

he
r-li

b.r
u



CHAPTER 8 PATHOLOGY OF THE PERITONEUM AND EXTRAGENITAL ENDOMETRIOSIS 525

FIG U R E 8.36. Endometriosis w ith  myxoid change. In this soft tissue 
lesion from a cesarean section scar, there is typical endometriosis at 
left and a nodular focus of myxoid change a t the upper right. The inset 
highlights the myxoid focus.

FIG U R E 8.38. Intravenous endometriosis. The lumen of a vein from 
the ovarian ligament contains an endometriotic gland accompanied by 
endometriotic stroma and a fe w  pigmented histiocytes.

of skeletal muscle without regenerative features in adjacent areas 
and/or blending with the regenerative foci, and the absence of 
a mass related solely to the skeletal muscle component typically 
allow for the distinction of endometriosis-associated skeletal 
muscle regeneration from a neoplastic process.48

Involvement of Veins, Lymphatics, and Nerves40
The finding of endometriosis within venous and lymphatic spaces 
is a rare, well-documented phenomenon (Figs. 8.38 and 8.39). 
Venous and lymphatic involvement does not predict aggressive 
behavior, but may be associated with endometriosis in distant sites 
or regional lymph nodes, respectively. Perineural involvement is 
another rare manifestation of endometriosis, and does not appear 
to have any impact on the clinical course of the disease.

FIG U R E 8.37. Endometriosis-associated skeletal muscle regen­
eration. The skeletal muscle of this abdominal w all tissue exhibits 
regenerative changes, w ith maturing myoblasts and scattered multinu­
cleated myogenous cells. The accompanying recent and remote hemor­
rhage is due to nearby endometriosis, which is out of the field of view.

Selected Extragenital Manifestations
Abdominopelvic Surgical Scars
Most cases of endometriosis involving surgical scars represent 
a complication of previous uterine surgery and are presum­
ably a result of iatrogenic implantation of endometrial tissue 
at the time of operation. These lesions typically create a gray- 
white mass that usually involves the dermis and/or subcutane­
ous adipose tissue (Fig. 8.40). Focal areas of recent (red) or 
remote (brown) hemorrhage within the mass, coupled with the 
appropriate clinical history, allow for a presumptive diagnosis 
of endometriosis prior to evaluation of histologic sections.

Intestinal Tract49
The intestinal tract is the most frequent site of extrapelvic endo­
metriosis. In many of these cases, the endometriosis is peritoneal 
based and just happens to be occurring on the serosa of the bowel 
in addition to elsewhere in the peritoneal cavity. Examples seen 
by pathologists tend to be those less common lesions that pro­
duce intestinal symptoms and deformities and usually involve 
the rectosigmoid colon or appendix. Endometriosis of this type 
usually spares the mucosa, but typically induces subserosal fibro­
sis and hypertrophy of the smooth muscle wall, which in turn 
produces kinking deformities (Figs. 8.41 and 8.42).

Occasionally, intestinal endometriosis results in the 
formation of intraluminal polypoid lesions that mimic 
carcinomas when large or tubular adenomas when small 
(Figs. 8.43 and 8.44).49,50 Although rarely necessary, the 
CK7+/CK20- immunophenotype of the glands of endome­
triosis can be utilized to distinguish them from the CK7-/ 
CK20+ glands of intestinal origin. These same immunophe- 
notypic differences can also be of use in distinguishing those 
rare endometrioid carcinomas that arise within colonic endo­
metriosis from primary colonic adenocarcinoma, although 
the former are usually recognizable by their association with 
endometriosis, absence of mucosal involvement, low nuclear 
grade, absence of necrotic luminal debris within the neoplastic
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FIG U R E 8.39. Endometriosis 
w ithin appendiceal lymphatic 
spaces. W ith in  a background 
of obvious endometriosis is a 
cluster of lymphatic spaces that 
contains endometriotic glands, 
stroma, and histiocytes (circled}. 
The inset highlights one such 
lymphatic space.

tubules, and association with morular metaplasia.45,46 This 
distinction is important, since endometrioid carcinoma aris­
ing within colonic endometriosis is managed differently after 
surgical resection and is associated with a better prognosis. 
Although most endometriosis-associated intestinal tumors 
are endometrioid carcinomas, tumors such as adenosarcoma, 
carcinosarcoma, endometrioid stromal sarcoma, and adenofi­
broma may also be encountered in this setting.45,46

Pelvic Lymph Nodes
Endometriosis within pelvic lymph nodes is uncommon, and 
needs to be distinguished from endosalpingiosis and metastatic

carcinoma. It is the association of endometrioid glandular struc­
tures with endometrial-type stroma that is most helpful in distin­
guishing intranodal endometriosis from its mimics (Fig. 8.45).

MISCELLANEOUS NONNEOPLASTIC 
PROCESSES

Adhesions
The presence of adhesions should not be overlooked or 
omitted from the pathology report, since they are often of 
clin ical significance. Adhesions that are related to previous 
surgery, pelvic inflamm atory disease, and inflammatory

FIG U RE 8.40. Endometriosis w ithin a cesarean section surgical 
scar. A: Sectioned surface of a gray-white mass centered w ithin the  
subcutaneous adipose tissue. Note the scattered punctate foci of old 
(brown) hemorrhage, which is a helpful diagnostic feature. B: Several 
foci of endometriosis, some cystically dilated and filled w ith  old hem­
orrhagic m aterial, are embedded w ithin densely fibrotic tissue.

F IG U R E 8.41. Endometriosis of colon. This low-magnification view  
highlights the ability of intestinal endometriosis to produce kinks in 
the bowel through a combination of muscular hypertrophy and sub- 
serosal fibrosis.
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A

FIG U RE 8.42. Endometriosis of the appendix. A: This longitudinal section reveals an area of appendiceal kinking and mural 
thickening, resulting in a question mark-shaped appendix. B: This low-magnification view  demonstrates the presence of micro­
cystic foci of endometriosis and muscular hypertrophy in the grossly abnormal area.

bowel disease consist o f strands of mesothelial-lined fibro­
vascular tissue, generally w ithout evidence of a specific 
etiology (Fig. 8 .46). However, histologic examination of 
adhesions may reveal the agent that induced their forma­
tion, such as associated foci o f endometriosis or a reaction 
to foreign material such as glove powder-related starch gran­
ules (Fig. 8.47).

Reactive Peritoneal Fibrosis
Reactive peritoneal fibrosis is a descriptive diagnosis that refers 
to a nonspecific reaction to peritoneal injury or irritation. 
This phenomenon is typically seen in the postoperative set­
ting, longstanding peritonitis, and in patients with a history of 
endometriosis. Small fibrotic nodules may form that may be 
targeted for biopsy (Fig. 8.48).

Infarcted Appendix Epiploica
If one of the fatty appendages on the serosal surface of the 
large intestine known as appendices epiploicae undergoes

FIGURE 8.43. Polypoid endometriosis of colon. This section through a 
formalin-fixed, polypoid mass reveals radiating hypertrophy of the smooth 
muscle wall, w hite fibrotic areas, and intact overlying mucosa. The mus­
cular hypertrophy, rubbery texture of the fibrous tissue, and intact mucosa 
are clues that this lesion represents endometriosis rather than carcinoma.
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FIGURE 8.44. Polypoid endometriosis of colon mimicking a tubular 
adenoma. A: This polypoid lesion could easily be passed off as a tubular 
adenoma at low magnification. However, portions of the lamina propria are 
replaced by endometrial-type stroma (not apparent at this magnification). 
Residual colonic glands with goblet cells are present within the substance of 
the polyp (asterisks) and at lower right. Most of the other glands are of endo­
metriotic origin. B: In contrast to the normal colonic glands at right, the endo­
metriotic glands are immunoreactive for CK7. C: In contrast to the dilated 
endometriotic gland at left, the colonic gland is immunoreactive for CK20.

torsion-related infarction, it may autoamputate and form 
a npdular mass lying free within the peritoneal cavity.51'52 
These nodules typically have a smooth external surface and 
their fatty nature is usually apparent once they have been sec­
tioned (Fig. 8.49A). These lesions are enveloped by a thin rim 
of hyalinized fibrous tissue. Dystrophic calcification is com­
mon, particularly within the fibrous shell and along the septa 
of the fat lobules (Fig. 8.49B,C). The infarcted adipose tissue

FIG U RE 8.46. Nondescript adhesions on ovarian surface. Irritation 
of the ovary during its removal has resulted in cuffs of neutrophils sur­
rounding some of the vessels w ithin the adhesions.

has a mummified appearance, which differs from the typical 
histologic features of fat necrosis as commonly seen following 
biopsy or trauma in other sites such as the breast.

Mucicarminophilic Histiocytosis53
This rare entity is mainly of historical interest, since it repre­
sents a histiocytic reaction to a substance (polyvinylpyrrol­
idone) that was previously used as a component of some blood 
plasma substitutes that has long since been replaced by other 
products. It has been reported to involve multiple sites, includ­
ing the omentum, pelvic lymph nodes, vagina, cervix, uterus, 
and ovaries. The histiocytes of mucicarminophilic histiocytosis 
have vacuolated cytoplasm and eccentric nuclei, which results

FIG URE 8.45. Endometriosis of pelvic lymph node. Several foci 
of endometriosis, some of which are cystic and filled w ith  hemor­
rhagic m ateria l, are present. The focus of endom etriotic glands and 
stroma marked by the asterisk is shown a t higher m agnification in 
the inset.

FIGURE 8.47. Adhesion w ith starch granules. In this high- 
magnification view, mesothelial cells and histiocytes are associated 
with three starch granules, which in routinely stained sections appear 
as rounded, pale bodies that are light gray-blue w ith clear central 
cores. The inset demonstrates the characteristic M altese cross pattern 
of birefringence of these granules when viewed under polarized light.
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FIG U RE 8.48. Reactive peritoneal fibrosis. The subperitoneal nod­
ule of edematous fibrous tissue in the left half of the image w as  
biopsied during a "second look" procedure for ovarian cancer. Note: 
The pathologist needs to be aw are of the context in which this biopsy 
w as taken, and that the presence of small bowel mucosa (upper right) 
signifies an inadvertent bowel perforation th at the clinician needs to 
be informed of immediately.

in a resemblance to metastatic signet-ring carcinoma that is 
heightened by their shared positive reaction with the mucicar- 
mine stain. However, these histiocytes are negative with the 
periodic acid-Schiff and cytokeratin stains, and are immunore­
active with histiocytic markers such as CD68 (KP1), which is 
the exact opposite staining pattern of that expected for signet- 
ring carcinoma.54

F IG U R E  8.49. Infarcted appendix epiploica. A: Sectioned surface 
(top) and external surface (bottom) of a 1.4 cm infarcted appendix epi­
ploica th at w as found loose w ithin the peritoneal cavity. The yellow  
color of the sectioned surface is due to the high content of adipose tis­
sue. B: This low-magnification view  of a portion of the nodule shows 
a fibrotic and focally calcified peripheral rim encompassing lobules 
of adipose tissue. C: The infarcted adipose tissue has a mummified 
appearance, and portions of the fibrous septum are calcified.

Splenosis55
Splenosis is a term that refers to the implantation of splenic 
tissue following splenic injury. It is typically an incidental find­
ing in which multiple reddish purple nodules are found on 
the peritoneal surface, omentum, and/or mesentery. These 
nodules may be biopsied with a differential diagnosis of endo­
metriosis or vascular tumor, but the clinical history and histo­
logic appearance of normal splenic tissue readily establishes the 
diagnosis.

Trophoblastic Im plants56
During the course of surgical treatment for a tubal pregnancy, 
disrupted trophoblastic elements may escape removal and 
implant on the peritoneal surface or within the omentum. 
The risk for this complication is higher when a laparoscopic 
approach is utilized rather than laparotomy, and when the pro­
cedure is a salpingostomy rather than a salpingectomy. Post­
procedure serum ß-hCG levels are abnormally high, and these 
lesions may be associated with abdominal pain. The histologic 
documentation of viable or semiviable immature chorionic villi 
or other trophoblastic elements within the implants, the char­
acteristic clinical history, and an awareness of this phenome­
non allow for its recognition. Since most such cases are treated 
empirically with methotrexate, which eradicates the residual 
trophoblastic tissue, the pathologist is unlikely to encounter 
this lesion.

PRIMARY PERITONEAL SEROUS 
BORDERLINE TUMOR355758
Most commonly, serous borderline tumors are encountered in 
the peritoneum as implants derived from ovarian tumors of 
this type, as discussed and illustrated in the section on serous 
borderline tumors in Chapter 7. On occasion, serous border­
line tumors are thought to arise within the peritoneum in the 
absence of ovarian involvement, where they have also been 
referred to as primary peritoneal serous micropapillomatosis of 
low malignant potential. These peritoneal-based tumors pre­
sumably arise from foci of endosalpingiosis, which are identi­
fied in about 80% of cases.

Primary peritoneal serous borderline tumors typically 
occur in young adult women (mean age of 32 years) who may 
complain of abdominal or pelvic pain or be asymptomatic. 
In some instances, the patient presents with psammoma bod­
ies and low-grade epithelial cells in a routine Pap smear (see 
Fig. 3.266B). The typical operative findings are widespread 
peritoneal adhesions and miliary granules.

By definition, the ovaries in primary peritoneal serous 
borderline tumors are either free of involvement or show only 
superficial implants of tumor and adhesions on their serosal 
surfaces (Fig. 8.50). The implants themselves, both on the 
ovary and on other peritoneal surfaces, are identical to the 
epithelial and/or desmoplastic types of noninvasive implants
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of ovarian serous borderline tumors (Figs. 8 .51-8 .53). In the 
omentum, fibrovascular septa may be expanded when involved 
by this process, as is seen in ovarian-derived implants, but fea­
tures of invasive implants are absent (see Fig. 7.26).

Differential Diagnosis
The main differential diagnostic consideration is low-grade 
peritoneal serous carcinoma, which usually forms sizable nod­
ules, invades underlying tissues, and is generally more cellular 
than its borderline counterpart. Foci of endosalpingiosis are 
distinguished by a combination of their more open lumens, 
bland nuclear features, regularly interspersed ciliated cells, and 
simplified architecture. Immunohistochemistry utilizing the 
same markers discussed in the section on the differential diag­
nosis of serous carcinoma versus malignant mesothelioma may 
be indicated to facilitate exclusion of a papillary mesothelial 
lesion.

Prognosis and Treatment
The prognosis of patients with primary peritoneal serous bor­
derline tumors is favorable and parallels that of patients with 
ovarian tumors of similar type with noninvasive implants. 
There is a small risk of progression to an invasive tumor that 
increases over time. Postoperative chemotherapy or radio­
therapy is not recommended, but long-term follow-up is 
indicated.

EXTRAOVARIAN PERITONEAL SEROUS 
CARCINOMA
These tumors usually occur in postmenopausal women who 
present with abdominal pain and swelling due to carcinomatous

1 cm

FIGURE 8.50. Primary peritoneal serous borderline tumor involving 
the ovarian surface. The ovary is of normal size, but its surface is par­
tia lly  covered by hemorrhagic adhesions associated w ith  small yellow  
granules.

F IG U RE 8.51. Primary peritoneal serous borderline tumor involv­
ing the ovarian surface. The densely adherent plaque is composed 
of fibrous tissue, psammoma bodies, and small papillary clusters of 
serous epithelium, and is sharply demarcated from the underlying 
ovarian stroma.

involvement of the omentum and/or peritoneal-lined tis­
sues.59'60 They occur in low-grade and high-grade forms, with 
the latter being much more common.59'60 By definition, the 
bulk of the tumor is located in the peritoneum, and ovarian 
involvement is absent, limited to the serosal surface, or only 
focally involves the ovarian parenchyma.59

Low-Grade Peritoneal Serous Carcinoma
Low-grade peritoneal serous carcinoma usually forms sizable nod­
ules and histologically resembles those invasive implants of ovarian 
serous borderline tumors that feature low- to intermediate-grade 
nuclear atypia (see Fig. 7.30).58

Serous psammocarcinoma is a variant o f low-grade 
serous carcinoma in which psammoma bodies predominate 
and large nests or solid sheets o f neoplastic epithelium are

FIG U R E 8.52. Primary peritoneal serous borderline tumor involving 
the uterine serosa. Note how the lesion appears to be plastered onto 
the serosal surface, w ithout invasion of the underlying myometrium.

ak
us

he
r-li

b.r
u



CHAPTER 8 PATHOLOGY OF THE PERITONEUM AND EXTRAGENITAL ENDOMETRIOSIS 531

FIG U R E 8.53. Primary peritoneal serous borderline tumor involv­
ing the ovarian surface. This high-magnification v iew  highlights the  
low-grade nuclear features of the papillary serous epithelium and the  
associated psammoma bodies.

absent.58,61 These tumors may be visibly calcified radio- 
graphically (Fig. 8.54), and typically have a gritty or granu­
lar sectioned surface (Fig. 8.55). The epithelium of serous 
psammocarcinoma is arranged in small nests and papillae 
and lacks high-grade nuclear features (Fig. 8.56). Some areas 
of these tumors may be completely replaced by psammoma 
bodies (Fig. 8.57).

Long-term prognostic information on low-grade perito­
neal serous carcinomas is limited, but there is a suggestion that 
patients with serous psammocarcinoma have a prognosis that 
is similar to peritoneal serous borderline tumors and fare bet­
ter than those with usual low-grade serous carcinoma, which 
in turn behaves less aggressively than high-grade serous carci­
noma.58,61 The presence of stromal invasion in low-grade serous 
carcinoma is the feature that distinguishes it from peritoneal 
serous borderline tumor.

FIG URE 8.54. Peritoneal serous psammocarcinoma mimicking a 
pedunculated subserosal uterine leiomyoma w ith calcification. A: 
The CT scan demonstrates the presence of a nodular calcified mass 
(asterisk) in the pelvic region. B: In this sagittal MR I scan, the mass 
(asterisk) is localized to the region of the cul-de-sac and rectovaginal 
septum posterior to the uterus.

Differential Diagnosis
In addition to high-stage primary ovarian serous carcinoma, 
which is excluded on the basis of bulky peritoneal disease in 
conjunction with the ovarian component being absent, con­
fined to the ovarian surface, or only focally involving the 
stroma,59 attempts should be made to exclude metastases from 
similar-appearing serous carcinomas originating in the fallo­
pian tube or endometrium. In the presence of an endometrial 
serous carcinoma, lack of WT-1 expression at both sites favors 
an endometrial origin.67

As discussed in the section on tubal carcinoma in Chapter 5, 
many high-grade serous carcinomas previously thought to 
originate in the peritoneum are likely derived from tubal 
intraepithelial carcinomas or small invasive carcinomas of the

High-Grade Peritoneal Serous Carcinoma
High-grade peritoneal serous carcinoma often presents with 
widespread and bulky peritoneal tumor (Figs. 8 .58-8 .60), and 
histologically resembles its ovarian counterpart (see Figs. 7 .44 - 
7 .46). These are aggressive tumors that in most studies have 
been shown to behave similarly to high-grade, high-stage ovar­
ian serous carcinomas.59,60,62,63

Bilateral prophylactic salpingo-oophorectomy in BRCA- 
mutated patients at high risk for tubal and ovarian cancer 
substantially reduces, but does not eliminate, the risk of sub­
sequent peritoneal carcinomatosis, which is estimated to be on 
the order of 4% at 20 years following prophylactic surgery.64,65 
Development of peritoneal carcinoma in this situation may 
be related to either (a) the neoplastic potential of preexisting 
or subsequently formed foci of endosalpingiosis or (b) micro­
scopic foci of tubo-ovarian carcinoma with metastatic potential 
that went undetected at the time of risk-reducing salpingo- 
oophorectomy.64-66

FIG U RE 8.55. Peritoneal serous psammocarcinoma. The sectioned 
surface has a grossly appreciable granular texture due to the presence 
of innumerable psammoma bodies.
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FIG U RE 8.56. Peritoneal serous psammocarcinoma. A: A t low mag­
nification, a fibrous pseudocapsule is seen encasing papillary clusters 
of neoplastic cells that are associated w ith  several darkly stained and 
fragm ented psammoma bodies. B: The low-grade nature of the tumor 
cells is apparent in this high-magnification view.

FIG U RE 8.58. Uterine serosal involvement by high-grade peritoneal 
serous carcinoma. The peritoneal-based tumor (arrows) is adherent to 
the serosa of the uterus. Except for a fe w  adhesions, the ovaries are 
grossly normal.

ovarian mass, or other causes of serosal injury. This is usually 
an incidental microscopic finding in which mesothelial-derived 
nests, tubules, cords, papillary structures, and wandering single 
cells proliferate near the peritoneal surface (Fig. 8.61). The 
hyperplastic mesothelial cells may exhibit reactive nuclear 
atypia, some mitotic activity, and cytoplasmic vacuolization. 
Aggregates of hyperplastic mesothelial cells w ithin fibrous tis­
sue may be associated with retraction artifact, which can simu­
late angiolymphatic invasion. The sections on acute peritonitis 
and sclerosing peritonitis illustrate the tendency of proliferat­
ing mesothelial cells to form linear arrangements when they are 
entrapped within fibroinflammatory tissue.

distal fallopian tube.68,69 Accordingly, whenever the diagnosis 
of primary peritoneal serous carcinoma is being considered, 
extensive histologic examination of the fallopian tubes is war­
ranted, with particular attention focused on the fimbriae.

The differential diagnosis of peritoneal serous carcinoma 
and malignant mesothelioma is discussed in the section on the 
latter entity.

NONNEOPLASTIC MESOTHELIAL LESIONS

Mesothelial Hyperplasia70
Mesothelial cells may become hyperplastic in response to 
inflammation, endometriosis, mechanical irritation from a large

FIG URE 8.57. Peritoneal serous psammocarcinoma. In areas like 
this one, the tumor consists largely of concentrically laminated psam­
moma bodies embedded w ithin fibrous tissue w ith inapparent epithe­
lial elements. These calcific bodies fragm ent to varying degrees when  
sectioned.

Differential Diagnosis
The main differential diagnostic considerations are malignant 
mesothelioma and well-differentiated papillary mesothelioma

FIG U R E 8.59. Ovarian involvement by high-grade peritoneal serous 
carcinoma. Ovarian involvement is largely confined to the serosal 
surface, w ith  the exception of a small parenchymal nodule (arrow)- 
Bulky disease w as present in the omentum (see Fig. 8.60).
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FIG U R E 8.60. Omental involvement by high-grade peritoneal serous 
carcinoma. A: A large portion of the omentum has been replaced by 
tumor, forming an "omental cake." B: In this cross-sectional v iew  of 
the omental cake, there is only a scant amount of residual adipose 
tissue.

(W DPM ). In contrast to mesothelial hyperplasia, malignant 
mesothelioma typically forms multiple grossly visible nod­
ules, frankly invades involved tissue, and may exhibit marked 
nuclear atypia, tumor necrosis, and atypical mitotic figures. 
The florid papillary architecture of W DPM , its lack of inflam­
mation, and the absence of associated reactive nuclear atypia 
are features that help to distinguish this indolent tumor from 
mesothelial hyperplasia.

Hyperplastic mesothelial cells may be present w ithin 
the walls o f cystic ovarian tumors and endometriotic cysts, 
where they can be confused with foci o f invasive carci­
noma.4,40 Awareness of the existence of this phenomenon 
and the identification of linearly arranged clusters of meso­
thelial cells can suggest the correct interpretation, which can

F IG U R E  8.61 . M esothelia l hyperplasia w ith reactive atypia. In this 
om ental crevice, reactive mesothelial cells are seen forming a pap­
illary structure, shedding into the peritoneal space, and meandering  
w ithin the superficial stroma.

be substantiated by obtaining immunohistochemical evi­
dence of mesothelial differentiation as discussed elsewhere 
in this chapter.

"Nodular Mesothelial Hyperplasia"
See section on nodular histiocytic hyperplasia.

Intranodal Mesothelial Cells71
On rare occasions, mesothelial cells are found within the sinu­
soids of abdominal or mediastinal lymph nodes (Fig. 8.62). 
Patients with abdominal nodes that are involved by this inci­
dental microscopic finding often have mesothelial hyperplasia 
of the peritoneum. The intranodal mesothelial cells may be 
found singly or as small cohesive nests or papillary structures, 
usually have abundant eosinophilic cytoplasm, and may form 
arc-shaped bands surrounding lymphoid follicles. Reactive 
nuclear features may be evident.

The importance o f intranodal mesothelial cells lies 
in their potential to be m isinterpreted as metastatic carci­
noma, melanoma, or mesothelioma. An awareness of this 
phenomenon and its association with concurrent mesothe­
lia l hyperplasia, coupled w ith clin ical correlation regard­
ing the history of any of the aforementioned malignancies, 
w ill help the pathologist to avoid this diagnostic error. 
Stains for neutral m ucin and im m unohistochem istry can 
also facilitate m aking the correct diagnosis, except when 
nodal involvement by m alignant mesothelioma is a realistic 
clin ical consideration. Note that both m esothelial-related 
lesions and metastatic carcinoma are immunoreactive for 
cytokeratin. M esothelial differentiation should be con­
firmed by demonstrating both nuclear and cytoplasmic 
im m unoreactivity for calretin in (Fig. 8.63) and an absence 
of stain ing for markers usually expressed by metastatic ade­
nocarcinoma, such as M O C-31 and Ber-EP4.

FIG U R E 8.62. A ,B : Intranodal mesothelial cells. Incidental clus­
ters of reactive mesothelial cells are present w ithin the subcapsular 
sinus of a lymph node, which could be easily mistaken for m etastatic  
carcinoma.
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Unilocular Peritoneal Inclusion Cyst
Cysts of this type usually occur in women of reproductive 
age and represent an incidental finding. They may be single 
or multiple and either free floating or attached to a peritoneal 
surface. The cysts typically contain watery fluid and have thin, 
translucent walls whose inner lining is composed of a single 
layer of flattened mesothelial cells.

In rare examples of this lesion, the wall may become 
inflamed and fibrotic and entrap mesothelial cells. These 
entrapped cells proliferate and may be found singly or 
forming glands, nests, and cords, which can result in mis­
interpretation as malignant mesothelioma or metastatic ade­
nocarcinoma.72 An awareness of this phenomenon and the 
tendency for entrapped mesothelial cells to proliferate in a 
zonal or linear arrangement can help the pathologist avoid 
this diagnostic pitfall.72

BENIGN CYSTIC MESOTHELIOMA 
(MULTILOCULAR PERITONEAL 
INCLUSION CYST)7374
Benign cystic mesothelioma is rare and usually occurs in women 
of reproductive age. Most patients present with lower abdominal 
pain and/or one or more peritoneal-based masses that have a 
predilection for the pelvic region. Whether or not these cystic 
lesions are benign neoplasms or reactive mesothelial prolifera­
tions is controversial. The case for a reactive lesion is stronger in 
those patients who have a history of previous abdominal surgery, 
pelvic inflammatory disease, or endometriosis.75

Grossly, these lesions consist of one or more cysts 
that are smooth surfaced, thin walled, translucent, and

multiloculated (Fig. 8.64). They are usually adherent to pel­
vic organs, and may extend to involve the upper abdomen. 
The cysts typically contain clear to yellow serous fluid and 
may form clusters that can exceed 20 cm in diameter. These 
lesions are often more impressive on im aging studies (Fig. 
8.65) or intraoperatively, since the pathologist m ay receive 
only a sampling of the cystic masses, which after a laparo­
scopic procedure may arrive in the gross room ruptured or 
shredded. Regardless o f the type o f surgical treatment, recur­
rences are common.

Histologically, the benign cystic mesothelioma is com­
posed of multiple cysts that are separated by delicate fibrovas- 
cular tissue (Fig. 8.66). The cysts are typically lined by a single 
layer of flattened to cuboidal mesothelial cells with little to no 
nuclear atypia (Fig. 8.67). Exfoliated clusters o f mesothelial 
cells may be seen within the cyst lumens. Occasionally, the 
mesothelial cells undergo squamous metaplasia or proliferate 
in a pattern that resembles the mesothelial-derived adenoma­
toid tumor that most commonly occurs in the myometrium 
and fallopian tube. In some cases, the stroma is inflamed. As 
described for unilocular inclusion cysts, entrapped proliferat­
ing mesothelial cells may also be encountered within the cyst 
walls and be a source of diagnostic difficulty.

Differential Diagnosis
The main differential diagnostic consideration is intra­
abdominal lymphangioma, which typically occurs in male 
children, is found outside the pelvis, contains chylous fluid, 
frequently contains stromal lymphoid aggregates and bundles 
of smooth muscle within its walls, and is lined by endothelial 
cells that are immunoreactive for CD31 and CD34. In con­
trast, mesothelial lesions are nonreactive for these endothelial 
markers, and are immunoreactive for cytokeratin and cal­
retinin. Note that the lymphatic endothelial marker D2-40 is

FIG U R E 8.63. Immunohistochemistry of intranodal mesothelial 
cells. A: An arc-like band of cytokeratin-positive mesothelial cells sur­
rounds a lymphoid follicle. Other mesothelial cells occurring singly and 
in small clusters are also highlighted by this immunostain. B: The com­
bined nuclear and cytoplasmic immunoreactivity for calretinin shown 
here supports mesothelial differentiation.

FIG U RE 8.64. Benign cystic mesotheliom a (multilocular peritoneal 
inclusion cyst). This fluid-filled, internally loculated cystic mass has a 
paper-thin w all w ith  a delicate vasculature. (Courtesy of Dr. Colin J. 
R. S tew art.)
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FIG U R E 8.65. Benign cystic mesotheliom a (multilocular peritoneal 
inclusion cyst). This axial CT image of the pelvis demonstrates several 
cystic locules, tw o  of which are marked w ith  asterisks. Oral contrast 
agent w ith in  the intestinal tract distinguishes w hite-appearing loops 
of bowel from these abnormal cystic structures. Incidental note is 
made of a ventral hernia containing bowel. (Courtesy of Dr. Valerie 
C. Reichert.)

not useful in this situation, since it stains both lymphangiomas 
and mesothelial-derived lesions.76'77

WELL-DIFFERENTIATED PAPILLARY 
MESOTHELIOMA78-80
W D PM  is an uncommon tumor that is usually found in 
women of reproductive age. In most cases, it represents an 
unsuspected finding during exploration of the peritoneal cavity 
for an unrelated reason. In contrast to malignant mesothelioma 
of the pleura, a causative link between asbestos exposure and 
development of W D PM  has not been established.
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FIG U RE 8.67. Benign cystic mesothelioma (multilocular peritoneal 
inclusion cyst). The cystic spaces are lined by a single layer of fla t­
tened to cuboidal mesothelial cells w ith bland nuclear features.

Grossly, WDPMs are solitary or multifocal lesions with 
a polypoid, papillary, or nodular appearance. Each individual 
tumor is usually <2 cm in greatest dimension, and may be seen 
projecting from the mesothelial surface or forming a nodule 
within the omentum (Fig. 8.68).

Histologically, classic W DPM is characterized by a purely 
papillary architectural pattern, with the fibrous-cored papillae 
lined by a single layer of flattened to cuboidal, m itotically inac­
tive mesothelial cells with bland nuclear features (Fig. 8.69). 
Psammoma bodies are present in a minority of WDPMs. By 
definition, there is no invasion of the underlying tissue. Clas­
sification of cases that deviate from the purely papillary pat­
tern, such as those with prominent tubulopapillary patterns, 
branching cords, or solid sheets, is controversial. Some tumors 
with these features may represent undersampled or subtle 
forms of malignant mesothelioma, especially when the disease 
process is multifocal.81

Differential Diagnosis
In contrast to malignant mesothelioma, W DPM are often 
small, may be solitary, do not invade tissue, and in their most 
common and widely accepted form consist entirely of papillae 
that are lined by a single layer of bland mesothelial cells.

The differential diagnosis of W DPM with mesothelial 
hyperplasia is discussed in the section on the latter entity.

Prognosis
As a group, WDPMs are often considered to be indolent tumors 
of low malignant potential. However, there is strong evidence 
that at least the solitary forms of this tumor that have classic, 
purely papillary architecture and low-grade nuclear features are 
clinically benign. It is likely that the few WDPMs that have 
been reported to behave in a malignant fashion were multifo­
cal malignant mesotheliomas that were either undersampled

FIG U R E 8.66 . Benign cystic mesothelioma (multilocular peritoneal 
inclusion cyst). M u ltip le  cystic spaces of varying sizes and shapes are 
separated by fibrous tissue.
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FIG URE 8.68. W ell-d ifferentiated papillary mesothelioma. The 
nodular tumor at left is attached to the serosal surface of the fallopian 
tube via a stalk. Note that the tumor has a velvety, granular surface, 
which is due to the presence of innumerable papillae.

or misclassified. Radiation and chemotherapy are not recom­
mended for WDPMs that have been well sampled and diag­
nosed using strict criteria, since these treatments can cause 
significant complications and are of no proven benefit in this 
situation.

MALIGNANT MESOTHELIOMA79 81-83
M alignant mesothelioma of the peritoneum is a rare tumor 
that is less common than its pleural counterpart, and in 
women is much less frequently encountered than extraovar­
ian peritoneal serous carcinoma. Peritoneal malignant meso­
thelioma typically presents in adults with abdominal pain, 
increasing abdominal girth, and ascites, and generally remains 
confined to the peritoneal cavity throughout its course. A rare

clinical presentation that is relevant to gynecologic patholo­
gists is one in which m alignant mesothelioma exhibits exten­
sive involvement of one or both ovaries to the extent that it 
mimics a prim ary ovarian tumor.84 Most women with perito­
neal malignant mesothelioma do not have a history o f asbes­
tos exposure. Nevertheless, the pathologist should keep in 
m ind that every case of m alignant mesothelioma is a poten­
tial medicolegal case, since any case in which an exposure to 
asbestos is eventually documented may become the subject 
of litigation.

Grossly, typical examples of peritoneal malignant meso­
thelioma are characterized by rind-like thickening of portions 
of the peritoneum, innumerable nodules and plaques studding 
the peritoneal surface, and varying degrees of encasement of 
visceral organs. In cross sections of some examples of involved 
omentum prior to complete obliteration of normal tissue, there 
may be swirls of rubbery white tumor tracking along preexist­
ing fibrous septa in a pattern that imparts a resemblance to 
marble cake (Fig. 8.70). W hen this marbled pattern created by 
tumor with a rubbery texture is encountered, it should raise the 
index of suspicion for mesothelioma.

Histologically, most peritoneal malignant mesotheliomas 
are of the epithelioid type, a few are biphasic, and rare tumors 
are purely sarcomatous. The most common epithelioid variants 
typically consist of varying proportions of tubules, papillae, and 
solid areas (Figs. 8 .71-8 .74), but multiple other epithelioid 
subtypes exist. The degree of nuclear atypia ranges from mild to 
severe, varies from case to case, and may also vary within differ­
ent areas of the same tumor. Severe nuclear atypia of epithelioid 
tumor cells is usually manifested by the presence of large vesic­
ular nuclei with cleared chromatin and single macronucleoli 
(Fig. 8.75). Whatever the degree o f atypia, the tumor cell nuclei 
generally have a monotonous rather than pleomorphic appear­
ance. Some degree of mitotic activity is usually evident, but 
high mitotic rates are uncommon. Although stromal invasion is 
usually apparent (Fig. 8.76), it is not required for the diagnosis 
when features of otherwise obvious malignant mesothelioma

FIG UR E 8.70. M alignant mesotheliom a. This cross section through 
the omentum demonstrates a "m arble cake" pattern of involvement.

FIG U R E 8.69. A ,B : W ell-d ifferentiated papillary mesothelioma. The 
neoplasm consists of fibrous-cored papillae that are lined by a single 
layer of bland, m itotically inactive mesothelial cells.
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are identified. Psammoma bodies and foci of tumor necrosis are 
present in a minority of cases.

Selected Unusual Patterns
Deciduoid malignant mesothelioma is a rare subtype of the 
solid epithelioid variant that can occur in young women.85 
These tumors have a pseudodecidual appearance by virtue of 
their sheets of large cells with nuclei that are round and vesicu­
lar, nucleoli that are prominent and single, and cytoplasm that 
is abundant and eosinophilic (Fig. 8.77).85,86

Biphasic malignant mesotheliomas consist of an admix­
ture of epithelioid and sarcomatous components (Fig. 8.78).

Sarcomatoid tumors with the gross, clinical, and radio­
logic characteristics of a peritoneal mesothelioma and a frankly 
sarcomatous appearance do not pose much of a diagnostic 
dilemma, and could only be confused with other malignant 
tumors with an equally dismal prognosis. However, those sar­
comatoid malignant mesotheliomas whose spindle cells are 
neither densely packed nor overtly anaplastic can be difficult 
to distinguish from reactive fibrous tissue (Fig. 8.79A). In this 
situation, the identification of invasion of adipose tissue by 
cytokeratin-positive spindle cells in a characteristic insinuating 
pattern is of great help in recognizing these tumors as malig­
nant (Fig. 8.79B).7 This pattern of infiltration resembles that 
seen when the tumor cells of aggressive angiomyxoma and der- 
matofibrosarcoma protuberans extend into fat.

Differential Diagnosis
The differential diagnoses of epithelioid malignant mesothe­
lioma with mesothelial hyperplasia and W DPM  are discussed 
in the sections on these other entities.

The papillary and tubulopapillary patterns of epithelioid 
malignant mesothelioma may resemble papillary serous carci­
noma involving the peritoneum either primarily or secondarily. 
Histologically, mesothelioma is favored when (a) the papil­
lae do not exhibit a hierarchical branching pattern or cellular

stratification, (b) small detached clusters of tumor cells are not 
prominent in the vicinity of the papillae, (c) the stromal cores 
of the papillae are hyalinized, (d) psammoma bodies and slit­
like glandular spaces are infrequent, (e) nuclei are monomorphic 
and their degree of atypia is not striking, (f) eosinophilic cyto­
plasm is conspicuous, and (g) mitotic activity is unimpressive.81

In problematic or potential medicolegal cases, immuno­
histochemistry can facilitate or substantiate the diagnosis of 
malignant mesothelioma. Over the years, numerous immuno- 
stains have been evaluated for their utility in the differential 
diagnosis between mesothelioma and adenocarcinoma. Some 
antibodies that are effective in the distinction between pleural 
mesothelioma and lung adenocarcinoma are of limited or no 
use in discriminating between peritoneal mesothelioma and 
serous carcinoma. The value of immunohistochemistry in the 
latter situation has been recently reviewed, with the recommen­
dation to use a panel of markers that includes estrogen receptor 
and either MOC-31 or Ber-EP4, all of which are commonly

FIG URE 8.71. A ,B : Malignant mesothelioma, tubular pattern.

F IG U R E 8.73. M alignant mesothelioma, tubulopapillary pattern. 
The papillary architecture at left contrasts w ith  the aggregate of 
closely packed tubules at right. In other examples of this pattern, the  
tubules and papillae are intermingled w ith one another.

F IG U RE 8.72 . M alignant mesothelioma, papillary pattern.
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FIG URE 8.74. A ,B : M alignant mesothelioma, solid pattern. This FIG U RE 8.76. M alignant mesothelioma. Obvious stromal invasion is
pattern consists of sheets of malignant mesothelial cells. present in this region of the tumor.

expressed in serous carcinomas and only rarely expressed in 
mesotheliomas, in conjunction with the mesothelial marker 
calretinin.87 Since that time, PAX8 has also been shown to be 
a valuable marker that typically stains serous carcinomas and 
only infrequently stains mesotheliomas.88

W ith current immunostains, electron microscopy is sel­
dom needed, but the ultrastructural demonstration of tumor 
cells with numerous, long, slender microvilli along with other 
secondary features does provide additional support for a diagno­
sis of mesothelioma that can be useful in a medicolegal setting.77

When the differential diagnosis includes metastatic adeno­
carcinoma of gastric, pancreatic, colorectal, and breast origin, 
positive results within the cytoplasmic vacuoles of the tumor 
cells with a neutral mucin stain (mucicarmine or PAS with dia­
stase) can be considered strongly supportive of metastatic ade­
nocarcinoma. However, because of the rare cases of malignant 
mesothelioma that can show a similar staining reaction,82 it is

recommended that these stains be interpreted only within the 
context of the clinical history, routine histology, and immuno­
histochemical results.

In contrast to an exuberant peritoneal decidual reaction, 
deciduoid malignant mesothelioma is immunoreactive for 
cytokeratin and calretinin, usually exhibits more pronounced 
nuclear atypia than ectopic decidua, may be admixed with 
more conventional patterns of malignant mesothelioma, may 
have appreciable mitotic activity, and involves the peritoneal 
cavity to a much greater and grossly obvious extent.85,86

The distinction of bland forms of sarcomatoid malignant 
mesothelioma from reactive fibrous tissue is addressed in the 
section that pertains to this type of mesothelioma.

Prognosis
Although most patients with peritoneal malignant mesotheli­
oma have a poor prognosis, a significant number of patients are

FIG U RE 8.75. M alignant mesothelioma. Epithelioid tumors w ith  
high nuclear grade often feature large vesicular nuclei w ith single 
macronucleoli. Note how the tumor cells are relatively monomorphic, 
which is a common finding in mesotheliomas.

FIG U RE 8.77. M alignant m esotheliom a, deciduoid variant. The 
m alignant mesothelial cells resemble decidualized stromal cells. Note 
the mitotic figure in the upper left portion of the image.
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FIG U R E 8 .78. M align ant mesotheliom a, biphasic variant. Both the 
epithelioid and spindle cell components are histologically malignant.

long-term survivors.89,90 In one recent study, the features that 
correlated with a more favorable outcome were low nuclear 
grade, low mitotic index, and optimal cytoreduction.90

Cytologic Features of Epithelioid Malignant 
Mesothelioma in Peritoneal Fluid183
This discussion is lim ited to malignant mesotheliomas with an 
epithelioid component, since peritoneal sarcomatoid malig­
nant mesotheliomas are rare and are rarely associated with 
ascites. Since it is difficult to make the initial diagnosis of 
malignant mesothelioma with certainty solely on the basis of 
cytologic material, and because much is at stake both medi­
cally and legally, it is recommended that an initial diagnosis of 
malignant mesothelioma that is made or suspected cytologi- 
cally be confirmed by evaluation of a tissue sample.

F IG U R E  8.79. M alignant mesothelioma, sarcomatoid variant. A: The 
spindle cells are atypical, but not overtly malignant. B: The spindle 
cells, w hich are highlighted by a cytokeratin immunostain, infiltrate  
adipose tissue in a characteristic pattern that results in a honeycomb 
appearance.

An important clue to the cytologic diagnosis of malignant 
mesothelioma at scanning magnification is the presence of a 
highly cellular sample with numerous three-dimensional cell 
clusters of substantial size (>50 cells) (Fig. 8.80). Such a finding 
is highly suggestive of malignancy, and a diagnosis of malig­
nant mesothelioma can be strongly favored when cells with a 
sufficient degree of nuclear atypia and evidence of mesothelial 
differentiation (intercellular windows, central nuclei, scalloped 
borders, and dense cytoplasm) are identified upon closer inspec­
tion (Fig. 8.81). In many cases of malignant mesothelioma, it 
is the large size of the tumor cells that is the first high-mag- 
nification feature that helps to substantiate the diagnosis (Fig. 
8.82); this clue may be overlooked if  one does not utilize the 
nonneoplastic cells in the background as an internal size stan­
dard. These large tumor cells often maintain a relatively normal 
nuclear to cytoplasmic ratio, but usually exhibit a combina­
tion of nuclear contour abnormalities, nuclear pleomorphism, 
hyperchromasia, prominent nucleoli, frequent bi- and multi­
nucleation, and cell-in-cell arrangements that favor malignancy.

Differential Diagnosis
The exfoliated cells of malignant mesothelioma may closely 
resemble reactive mesothelial cells in cytologic preparations. In 
benign effusions, reactive mesothelial cells do not exhibit the 
marked cellularity and formation of large three-dimensional 
aggregates that typify most malignant mesotheliomas. Instead, 
reactive mesothelial cells occur singly, in small monolayered 
sheets, and in small clusters. The individual cells may exhibit 
some degree of nuclear enlargement, nuclear pleomorphism, 
bi- and multinucleation, hyperchromasia, nucleolar promi­
nence, and mitotic activity, but usually not to the degree seen 
in malignant mesothelioma.

At the other end of the spectrum, the cytologic sample 
may be obviously malignant, but it may be difficult to deter­
mine whether the cells are derived from malignant mesotheli­
oma or metastatic adenocarcinoma. This differential diagnosis

FIG U R E 8.80. M alignant mesothelioma. In this low-magnification  
view  of a cytologic preparation, the presence of innumerable rounded 
cell clusters of substantial size is highly suggestive of either m eta­
static adenocarcinoma or malignant mesothelioma.

ak
us

he
r-li

b.r
u



540 DIAGNOSTIC GYNECOLOGIC AND OBSTETRIC PATHOLOGY: AN ATLAS AND TEXT

FIGURE 8.81. M alignant mesothelioma. These malignant mesothe­
lial cells exhibit cytomegaly, nuclear atypia, and frequent binucleation. 
The knobby contour of the cell cluster and the dense cytoplasm, cen­
tral nuclei, and faint intercellular w indow s exhibited by its constituent 
cells are evidence in favor of mesothelial differentiation.

is discussed in the section on the cytologic features of meta­
static adenocarcinoma at the end of this chapter.

MESENCHYMAL AND OTHER RARE INTRA­
ABDOMINAL TUMORS9192

Disseminated Peritoneal Leiomyomatosis
Disseminated peritoneal leiomyomatosis (DPL) is a rare entity 
that occurs in women of reproductive age, most of whom are 
either pregnant or on oral contraceptives.Its major significance 
is its potential to be confused with metastatic leiomyosar­
coma. The gross findings can be alarming to the surgeon, with 
numerous small (usually < 1 cm) nodules studding the perito­
neal surfaces in a pattern that mimics widespread metastatic 
disease (Fig. 8.83). Histologically, the nodules resemble typi­
cal leiomyomas (Fig. 8.84). Patches of decidual cells may be 
admixed with the smooth muscle proliferation, and coexisting 
endometriosis is found in about 10% of cases (Fig. 8.85).

Aggressive treatment of DPL is not necessary, since regres­
sion of these nodules is the rule. There have been a few reports 
of malignancy arising in DPL. However, most of these cases

FIG URE 8.82. Reactive mesothelial cells (A ) versus malignant mesothelioma (B ). Note how much larger the pair of malignant 
cells is in comparison w ith the pair of reactive cells, although their nuclear to cytoplasmic ratios are sim ilar (both images w ere  
taken at the same magnification). Intercellular w indow s are present betw een both pairs of mesothelial cells. Inflammatory cells 
in the background serve as internal size reference points.
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FIGURE 8.83. A ,B: Disseminated peritoneal leiomyomatosis. Several small myomatous nodules stud the serosal surface of the small 
bowel. Lack of familiarity with this rare entity resulted in an unnecessary segmental resection.

have been shown to be quite different from typical DPL, with 
tumors failing to express estrogen and progesterone recep­
tors and occurring without associated uterine leiomyomas in 
patients that lack a history of increased estrogen exposure. 
Since retroperitoneal and gastrointestinal stromal sarcomas 
can be composed of benign-appearing spindle cells and have 
very low mitotic rates, the possibility that these cases represent 
occult sarcomas with deceptively bland histology metastasizing 
to the peritoneum needs to be more rigorously excluded before 
malignant transformation of DPL can be accepted as a legiti­
mate phenomenon.

Intra-Abdominal Fibromatosis93
Fibromatosis,which has been shown to be a clonal neoplasm,94 
can occur in the superficial or deep soft tissues. This discussion 
is limited to its intra-abdominal form. These tumors typically 
present as mass lesions in adults, sometimes in association with 
abdominal pain, and average 14 cm in diameter. Some cases 
of intra-abdominal fibromatosis are associated with Gardner’s 
syndrome, which is a variant of familial adenomatous polyposis.

Fibromatosis classically has a sectioned surface that is firm, 
off-white to pale tan, and trabeculated, and lacks areas of necro­
sis or frank hemorrhage (Fig. 8.86). However, intra-abdominal 
fibromatosis differs in that it often has a mucoid cut surface 
with less appreciable trabeculations (Fig. 8.87). Although often 
well circumscribed grossly, fibromatosis characteristically has 
infiltrative margins when examined histologically.

The myofibroblastic tumor cells of fibromatosis form 
ill-defined, sweeping fascicles, and are embedded within a

prominent matrix that varies from collagenous to mucoid. 
These cells are generally uniform, elongate, slender, and spin­
dle shaped (Fig. 8.88). Nuclear features are bland, and mitotic 
figures are uncommon. The degree of cellularity may vary, and 
keloid-like hyalinization may be evident. Vascular support is 
usually in the form of thin-walled vessels, which are often con­
gested and associated with stromal microhemorrhages. Inflam­
mation is characteristically absent within the tumor, except

FIG U R E 8.84. Disseminated peritoneal leiomyomatosis. A: In this 
low-magnification view, a small nodule protrudes from the serosal 
surface of the small bowel. B: W hen examined at high-magnification, 
the nodule is found to exhibit the histologic features of an ordinary 
leiomyoma.
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FIG URE 8.85. Disseminated peritoneal leiomyomatosis. Several 
small leiomyomatous nodules are present w ithin the omentum. Note  
the coexisting foci of endometriosis in the low er right portion of the 
image.

FIG U R E 8 .87. Fibromatosis. In this exam ple, the sectioned sur­
face has a mucoid appearance, which is commonly the case in intra­
abdominal forms of this tumor.

when associated with bowel perforation, abscess formation, or 
erosion of the intestinal mucosa.

Fibromatosis versus Gastrointestinal Stromal Tumor
Although intra-abdominal fibromatosis generally involves 
the pelvis, mesentery, and retroperitoneum, it may encroach 
upon, insinuate into, or occasionally arise from the bowel wall 
(Fig. 8.89).95 When intimately associated with bowel, fibroma­
tosis may be misdiagnosed as a gastrointestinal stromal tumor 
(GIST), which in this site has significant metastatic potential. 
Whereas fibromatosis is a solid neoplasm that is characterized 
by elongated fascicles of monotonous spindle-shaped cells with 
bland nuclear features and a stroma devoid of frank hemor­
rhage or necrosis, GISTs feature spindle and/or epithelioid cells 
in a variety of architectural patterns, and may exhibit significant

FIG U R E 8 .86. Fibromatosis. The sectioned surface of this fo rm a­
lin-fixed tum or is firm, pale tan, and trabeculated. A lthough grossly 
w ell circumscribed, the tum or infiltrates skeletal muscle a t its 
edges.

nuclear atypia and grossly visible foci of hemorrhage, necro­
sis, or cystic degeneration. Although CD34 immunoreactivity 
favors GIST in this situation, a significant number of GISTs 
are CD34 negative.95-97

It is important to be aware that c-KIT (C D 117) immuno­
reactivity should not be taken as strong evidence in support of 
GIST when fibromatosis is a differential diagnostic consider­
ation, since fibromatosis is often positive for this marker when 
using a variety of staining protocols.95'98,99 A better immunos- 
tain in this circumstance is ß-catenin, since nuclear immuno­
reactivity with this marker is expected in deep fibromatosis and 
is typically absent in GIST.98

Behavior
Fibromatosis is a benign tumor that can locally recur if  incom­
pletely excised, but it does not have metastatic potential. In 
cases where the tumor is not resectable, it may cause death via 
intestinal obstruction.

FIG U R E 8.88. Fibromatosis. The tumor cells are slender, elongate, 
and bland.
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FIG U R E 8.89. Fibromatosis involving small bowel. Fibromatosis has 
replaced this portion of the bowel w all and most of the submucosa, 
and has caused focal erosion of the mucosal surface.

Omental Gastrointestinal Stromal Tumor96 97
Although most GISTs originate in the wall of the stomach or 
small intestine, they also occur elsewhere in the gastrointesti­
nal tract and rarely appear to arise in unusual sites such as the 
omentum. Solitary omental GISTs typically present in adults 
as an abdominal mass associated with vague abdominal pain. 
Grossly, these tumors are well circumscribed and have a sec­
tioned surface that often contains both friable hemorrhagic tis­
sue and solid nodules of tan to pale yellow tumor (Fig. 8.90). 
Varying degrees of cystic degeneration may be present, and foci 
of tumor necrosis may also be evident.

As is true for GISTs in general, these tumors may 
exhibit epithelioid, spindle cell, or mixed histologic patterns 
(Figs. 8 .91-8 .93). The expected c-KIT (CD117) immunore­
activity of GISTs is helpful in excluding other spindle cell neo­
plasms such as leiomyosarcoma, malignant peripheral nerve 
sheath tumor, and metastatic amelanotic spindle cell mela­
noma. The distinction of GIST from intra-abdominal fibro­
matosis is discussed in the section on the latter entity.

The prognosis of completely resected solitary omental 
GISTs is excellent. Patients with such tumors that have low 
mitotic rates, no tumor necrosis, and lack peritumoral infiltration 
of adipose tissue are particularly likely to be long-term survivors. 
In contrast, patients with multiple omental GISTs, regardless of 
their histologic features, have a poor prognosis. Most such cases 
probably represent metastases from occult GISTs elsewhere in 
the abdomen or malignant GISTs that have detached from their 
site of origin and taken up residence within the omentum.

Intra-Abdominal Desmoplastic Small 
Round-Cell Tumor100101
Desmoplastic small round-cell tumor (DSRCT) is a rare 
malignant neoplasm of unknown histogenesis that has a dis­
mal prognosis. Most patients are young (mean age of 2 0 -

FIG U RE 8.90. Solitary omental GIST. The tumor is w ell circum­
scribed, and its sectioned surface consists predominantly of friable  
reddish brown tissue along w ith  a solid tan nodule. The tumor has 
bled into the neighboring tissue, w here clotted blood has accumu­
lated. The patient is alive and w ell 15 years after surgical resection.

25 years) and male, with a male to female ratio of roughly 4 
to 1. DSRCT typically presents as an abdominal mass that is 
often associated with abdominal pain. Prominent involvement 
of the ovaries may simulate a primary ovarian tumor.102

Grossly, DSRCT typically consists of a multinodu- 
lar tumor with a firm, off-white sectioned surface. The 
main tumor averages about 10 cm in diameter, and smaller 
satellite tumor nodules are typically present in other peritoneal 
locations. Histologic examination reveals a monotonous popu­
lation of small, mitotically active, epithelioid tumor cells with 
scant cytoplasm that form irregularly shaped nests and cords 
within a prominent desmoplastic stroma that occasionally has

FIG U RE 8.91. Solitary omental GIST (histologic correlate to tumor 
in preceding figure). A: Epithelioid tumor cells in the friable reddish 
area are loosely aggregated and are intermingled w ith  numerous thin- 
w alled vessels w ith  recent organizing thrombi. B: The solid tan nodule 
is composed of sheets of tumor cells w ith an epithelioid morphology 
and occasional mitotic figures.
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FIG URE 8.92. A ,B : Gastrointestinal stromal tumor. In routinely- 
stained sections, the spindle cell morphology that is seen in many 
of these tumors can be easily misinterpreted as evidence of smooth 
muscle differentiation.

a myxoid appearance (Figs. 8.94 and 8.95). Patches of necrosis, 
particularly within the larger islands of tumor cells, are com­
mon. Unusual patterns, such as a predominance of spindle- 
shaped cells or formation of tubules, glands, rosettes, cysts, 
and trabeculae, can complicate the microscopic appearance of 
this tumor.103 In addition, a small number of DSRCTs actually 
have inconspicuous amounts of desmoplastic stroma, despite 
their name. Nearly all DSRCTs have a reciprocal transloca­
tion between chromosomes 11 and 22 that fuses the Ewings 
sarcoma gene (EWS1) and the W ilms’ tumor suppressor gene 
(W T1), which can have diagnostic utility (see below).

DSRCT has a characteristic immunophenotype in which 
the tumor cells are reactive for cytokeratin, vimentin, des­
min (paranuclear dot pattern), and W T l (nuclear staining;

FIG URE 8.93. Gastrointestinal stromal tumor. In this spindle cell 
variant characteristic of some benign gastric tumors, one or tw o prom­
inent perinuclear vacuoles are present a t the ends of the elongated 
nuclei of many of the tumor cells. This pattern is recapitulated in some 
omental tumors.

an antibody that recognizes the carboxy rather than amino 
terminus of the human W T l protein should be used in this 
situation).100,104 This immunoprofile suggests divergent dif­
ferentiation, and is quite helpful in distinguishing this tumor 
from its mimics (small cell carcinoma, EWS/primitive neuroec­
todermal tumor, lymphoma, neuroblastoma, and rhabdomyo­
sarcoma). In difficult cases, demonstration of the EWS-WT1 
gene fusion transcript that results from the translocation men­
tioned above can clinch the diagnosis of DSRCT.101 This analy­
sis can be performed on paraffin-embedded tissue.

Miscellaneous Tumors
The reader is referred to standard pathology textbooks for a dis­
cussion of liposarcoma, leiomyosarcoma, and peripheral nerve

FIG U RE 8.95. Intra-abdom inal desmoplastic round cell tumor. This 
high-magnification v iew  highlights the primitive appearance of the 
epithelioid tumor cells. In this exam ple, the stroma is partially myxoid. 
(Courtesy of Dr. A ndrew  E. Horvai.)

FIG U RE 8.94. Intra-abdominal desmoplastic round cell tumor. 
Irregularly shaped nests and cords of tumor cells are embedded within  
a hypocellular desmoplastic stroma. Discohesion and/or tumor cell 
necrosis w ith in  the larger nests has resulted in degenerative cystic 
change. (Courtesy of Dr. A ndrew  E. Horvai.)

ak
us

he
r-li

b.r
u



CHAPTER 8 PATHOLOGY OF THE PERITONEUM AND EXTRAGENITAL ENDOMETRIOSIS 545

sheath tumors that, although they may involve the abdomen, 
generally arise within the retroperitoneum or gastrointestinal 
tract. Other extraordinarily rare mesenchymal and miscel­
laneous intra-abdominal tumors include leiomyomatosis of 
pelvic lymph nodes,105 solitary fibrous tumor,106 inflammatory 
myofibroblastic tumor,107 calcifying fibrous tumor,108,109 malig­
nant vascular tumors that mimic mesothelioma,110 omental 
mesenteric myxoid hamartoma,111 and retroperitoneal ovarian- 
like mucinous tumors.112,113

PSEUDOMYXOMA PERITONEI AND 
ASSOCIATED APPENDICEAL TUMORS

Background Information
PMP, also colloquially known as “jelly belly,” is a descriptive 
clinical term that refers to the presence of grossly visible aggre­
gates of gelatinous material within the peritoneal cavity. As 
used here, the term PMP does not apply to cases in which the 
rupture of a mucinous ovarian tumor results in the presence of 
mucinous ascites unassociated with gooey peritoneal deposits. 
In order to understand the pathogenesis of PMP, it is neces­
sary to delve into the pathology of the appendiceal mucinous 
neoplasms that are the source of the vast majority of cases. This 
is a controversial topic that has been recently reviewed from 
different perspectives.114-117

I am convinced that the initiating event in most cases of 
PMP is the rupture of an appendiceal mucinous adenoma, and 
will make arguments and provide images to bolster this claim. 
Although many pathologists agree with this position,118-120 
others view the ruptured adenoma concept as flawed, and 
argue that these appendiceal tumors are actually very well- 
differentiated adenocarcinomas that invade in a broad-front, 
pushing pattern that is difficult to recognize.117,121,122 Whatever 
the true nature of the appendiceal tumors, all would agree that 
whenever the pathologist encounters PMP or pseudomyxoma 
ovarii in an intraoperative setting that it is prudent to inquire 
about the status of the appendix and to request its removal, 
even if  it appears grossly normal.

Classification of Appendiceal Mucinous Tumors
Before addressing the pathologic features of appendiceal 
mucinous neoplasms, a discussion of their nomenclature is 
in order. The terminology recommended herein is a slightly 
modified version of that espoused by Pai et a l.123 and the por­
tion of this classification system that applies to noninvasive, 
low-grade mucinous neoplasms of the appendix is presented in 
Figure 8.96. To begin with, a significant number of these neo­
plasms (probably more than half in nonconsultation settings) 
are benign tumors that are confined to the appendix, and these 
tumors should be labeled “mucinous adenoma” when the strict 
diagnostic criteria that are outlined in Figure 8.96 are m et.123 
In this system, the more nebulous diagnosis of “low-grade 
mucinous neoplasm” is reserved for those situations in which 
there is extra-appendiceal spread and some risk for recurrent

disease, although others apply this term to mucinous adeno­
mas as well.1

When extra-appendiceal mucin is present unaccompa­
nied by neoplastic epithelium, there is a low risk of recur­
rence (roughly 5%) that is related to the possibility that scant 
amounts of neoplastic epithelium may go undetected, and 
this risk is present even when the extra-appendiceal mucin is 
localized to the periappendiceal region.123,125 When neoplastic 
epithelium is identified within the extra-appendiceal mucin, 
there is a high risk of recurrence (about 40% when localized 
to the periappendiceal region and much higher when diffusely 
involving the peritoneal cavity).123,125 Low-grade mucinous 
neoplasms with low and high risks of recurrence actually rep­
resent ruptured mucinous adenomas with varying proportions 
of mucus and neoplastic epithelial elements spread to variable 
degrees and proliferating to variable extents within the peri­
toneal cavity (see section on pathogenesis of PMP). Since a 
diagnosis of “ruptured mucinous adenoma” does not accurately 
reflect the expected clinical course of the disease, the terminol­
ogy as outlined in Figure 8.96 is preferable, with “ruptured 
adenoma” relegated to a parenthetical phrase. Note that the 
presence of extra-appendiceal organizing mucin is sufficient 
evidence of rupture, whether or not an actual rupture site is 
identified.

All noninvasive low-grade mucinous neoplasms of the 
appendix can be placed into one of the three diagnostic cat­
egories outlined in Figure 8.96 unless hedge phrases need 
to be used because the tumor has been incompletely excised 
or there is a question of stromal invasion. The possibility of 
stromal invasion should not be raised solely on the basis of 
the presence of acellular mucin dissecting into the appen­
diceal wall. For the appendix, there should be no need to 
use confusing terms such as mucinous borderline tumor,118 
mucinous neoplasm of low malignant potential,116 and muci­
nous neoplasm of uncertain malignant potential.116,122 In fact, 
many of those who previously advocated one or more of these 
designations have since abandoned their use,123,124 and there 
are more straightforward ways to convey uncertainty about 
whether or not stromal invasion is present (e.g., low-grade 
mucinous neoplasm most consistent with adenoma; focal 
stromal invasion cannot be excluded).

I concur with those who require conventional stromal 
invasion in order to diagnose invasive appendiceal adenocarci­
noma.123,126 In another approach advocated by some patholo­
gists, an appendiceal mucinous neoplasm can attain the status 
of an adenocarcinoma by either meeting the usual criteria of 
stromal invasion or by virtue of its association with gelatinous 
peritoneal implants that contain viable neoplastic epithelial 
cells.122,127 M any pathologists, including myself, object to diag­
nosing what appears to be an appendiceal mucinous adenoma 
as an adenocarcinoma solely on the basis of the presence of 
neoplastic cells within the peritoneum, whose identification 
is dependent upon the material submitted and the extent to 
which it is examined, and whose disease course rarely includes 
typical carcinomatous behavior such as spread to lymph 
nodes, extension beyond the peritoneal cavity, and destructive
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Extra-appendiceal 
mucin absent

Extra-appendiceal 
mucin present
w it h o u t
neoplastic
epithelium

Extra-appendiceal 
mucin present 
WITH 
neoplastic 
epithelium

FIG URE 8.96. This diagram, which is based upon the classification system of Pai e t al., can be used to sub­
divide those mucinous appendiceal neoplasms w ith low-grade nuclear features and an absence of invasion 
into clinically relevant categories (see text). (Pai RK, Beck AH, Norton JA, et al. Appendiceal mucinous neo­
plasms: clinicopathologic study of 116 cases w ith  analysis of factors predicting recurrence. Am J  Surg Pathol. 
2009 ;33:1425-1439 .)

MUCINOUS ADENOMA
• Tumor confined to appendix with negative proximal resection margin
• Entire appendix has been examined histologically to exclude high-grade dysplasia, invasion, and 

extra-appendiceal mucin
• “Carry-over” mucin may be present on appendiceal serosa (in this sectioning/processing artifact, the globs 

of mucin are not associated with a granulation tissue-like response or neovascularization)

LOW-GRADE MUCINOUS NEOPLASM (RUPTURED ADENOMA) WITH LOW RISK OF RECURRENCE
• Examine all submitted extra-appendiceal mucin histologically to exclude presence of neoplastic epithelium
• Exclude artifactual “carry-over” mucin

LOW-GRADE MUCINOUS NEOPLASM (RUPTURED ADENOMA) WITH HIGH RISK OF RECURRENCE
• Exclude artifactual “carry-over” mucin
• Widespread involvement of peritoneal sites by this process is equivalent to disseminated peritoneal 

adenomucinosis

invasion of visceral organs.119'123'126,128 Although some patholo­
gists advocate this unique approach to tumor classification as 
a matter of convenience to indicate the expected course of the 
disease, the terminology outlined in Figure 8.96 also accom­
plishes this without resorting to referring to ruptured adeno­
mas as adenocarcinomas, and segregates patients by their risk 
of recurrence.

Gross Appearance of Appendiceal 
Mucinous Neoplasms
Mucinous adenomas and mucinous adenocarcinomas often 
appear macroscopically as a cystically dilated appendix filled 
with gooey mucus (Figs. 8.97 and 8 .98).124,127The term “muco­
cele” is often used to refer to this gross appearance, but it is the 
underlying cause of the mucocele that needs to be identified 
and reported as the specific pathologic diagnosis.116,127 Appen­
diceal mucoceles are most commonly due to a mucinous ade­
noma, but may also be associated with mucosal hyperplasia, 
mucinous adenocarcinoma, or processes that result in luminal 
obstruction.116,127 The external surface of the appendix should 
be carefully examined for the presence of mucus, and measures 
should be taken not to allow globs of “carry-over” mucus to 
artifactually adhere to the serosa of the appendix as a result 
of tissue sectioning and processing.123 In those cases in which 
extra-appendiceal mucin is identified, efforts should be made 
to identify the site of rupture.

Histology of Appendiceal Mucinous 
Neoplasms
Mucinous Adenomas and their 
Differential Diagnosis
Appendiceal mucinous adenomas, which when cystically 
dilated may be referred to as mucinous cystadenomas, are lined 
by mucinous columnar epithelial cells with hyperchromatic 
nuclei that feature low-grade atypia, lim ited stratification, 
and a low mitotic rate. The epithelial lining may exhibit vil­
lous, undulating, flattened, or denuded architectural patterns 
that may vary from one area to another, with the nonvillous 
patterns largely related to varying degrees of pressure atrophy 
(Figs. 8.99 and 8 .100).116,122-124 Long, slender, closely packed 
villi are commonly seen in appendiceal adenomas, which when 
prominent may prompt subclassification as a villous adenoma. 
Loss of the normal complement of mucosal-associated lym­
phoid tissue is a near-constant feature.122,123 Immunohisto- 
chemically, most appendiceal adenomas express the CK7-/ 
CK20+ immunophenotype that is typical of epithelial neo­
plasms derived from the lower intestinal tract (Fig. 8 .101).129

Cribriform architectural patterns and high-grade nuclear 
atypia (enlarged, vesicular nuclei with prominent nucleoli and 
brisk mitotic activity) are not features of the usual appendiceal 
adenoma, and their presence should prompt a careful evalua­
tion to exclude an associated invasive adenocarcinoma. Even 
if  invasion is not identified, the presence of severe dysplasia/
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FIG U RE 8.97. Mucinous cystadenoma of appendix. Although most 
of the appendix is only mildly dilated, its proximal portion bulges into 
the cecum, w here it is covered by a thinned layer of cecal mucosa.

intramucosal adenocarcinoma is a potentially ominous sign in 
appendiceal adenomas, since fully malignant epithelium can 
spread throughout the peritoneal cavity when these tumors 
rupture.

The differential diagnosis o f appendiceal mucinous 
adenoma includes mucosal hyperplasia, retention (simple) 
mucocele, and invasive well-differentiated adenocarci­
noma arising w ith in  an adenoma. Mucosal hyperplasia is 
an incidental finding w ith cytoarchitectural features that 
are sim ilar to the mucosa o f colonic hyperplastic polyps 
(Fig. 8 .1 0 2 ).127 Localized hyperplastic polyps m ay also be 
found in the appendix, and m ay be difficult to distinguish 
from serrated adenomas.116 Retention mucoceles secondary 
to lum inal obstruction are an uncommon cause of appen­
diceal mucocele,122 and should be extensively sampled to

FIG URE 8.99. Mucinous cystadenoma of appendix. In areas unaf­
fected by pressure atrophy, the neoplastic cells often form delicate 
villous structures. The tumor cells have abundant mucinous cytoplasm  
and basally located, elongated, hyperchromatic nuclei oriented paral­
lel to one another.

exclude the possibility of a mucinous cystadenoma with 
extensive flattening or denudation of its epithelial lining 
related to pressure atrophy. As discussed below, the distinc­
tion of adenoma from invasive adenocarcinoma can be dif­
ficult and depends largely on the criteria that are used to 
identify stromal invasion.

Invasive Mucinous Adenocarcinomas
Primary appendiceal signet-ring carcinomas are not a focus of 
this discussion, since their pattern of invasion is generally eas­
ily recognized. In appendiceal mucinous adenocarcinomas of 
the non-signet-ring type, true stromal invasion is characterized

FIG U R E  8.98. Mucinous cystadenoma of appendix. This longitudinal 
section dem onstrates that the appendix is distended and filled w ith  
mucinous m aterial (the so-called mucocele). A t left is the sectioned  
surface of a neighboring villous adenoma of the cecum. (Courtesy of 
Dr. Enrique Higa.)

FIG U RE 8.100. Low-grade mucinous neoplasm (ruptured adenoma) 
of appendix associated w ith PMP. In this example, pressure atrophy 
from intraluminal accumulation of mucinous contents has resulted in a 
tumor w ith a simple epithelial lining (arrow/). The appendix eventually  
ruptured, releasing mucinous material and clusters of tumor cells into 
the peritoneal cavity.
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FIG U R E 8.103. Invasive mucinous adenocarcinoma of appendix. 
The irregular chains of neoplastic epithelium  that are floating w ithin  
pools of mucin w ithin the muscularis propria represent invasive ade­
nocarcinoma. (Courtesy of Dr. Enrique Higa.)

FIG URE 8.101. Mucinous cystadenoma of appendix. These tumors 
are typically diffusely immunoreactive for CK20 (A ) and fail to express 
CK7 (B ). Note the inordinately tall, hypermucinous epithelium, which 
is commonly present in these neoplasms and can serve as a clue to the 
organ of origin when found in the peritoneum or ovary.

by either pools of mucin dissecting into the appendiceal wall 
in association with clusters and strips of neoplastic mucinous 
epithelium (Fig. 8.103) or the haphazard infiltration beneath 
the muscularis mucosa of small glands with appreciable muci­
nous differentiation that are often associated with desmoplastic 
stroma (Fig. 8.104).123'124 These tumors may exhibit either low- 
grade or high-grade nuclear features.123 I am not a proponent 
of the concept of broad-front invasion by adenomatous, well- 
differentiated mucinous epithelium that invades by pushing 
deeply into the appendiceal w all,117 and would interpret nearly 
all such cases as mucinous adenomas extending into diverticu­
lar spaces or other weak spots in the wall as a consequence of 
increased intraluminal pressure (or when focal and superficial, 
as attributable to tangential sectioning).

FIG U RE 8.102. Mucosal hyperplasia of appendix. Unlike mucinous 
cystadenomas, this hyperplastic process resembles the common 
hyperplastic polyp of the large intestine, w ith repetitive intraluminal 
papillary infoldings creating serrated luminal profiles.

Pathogenesis of Pseudomyxoma Peritonei
In most cases of PMP, the rupture of an appendiceal mucinous 
adenoma is the initiating event. A m inority of cases of PMP are 
caused by invasive mucinous adenocarcinomas, the vast major­
ity of which are of appendiceal or colorectal origin.119,126

The observation that rupture of an appendiceal muci­
nous adenoma m ay not be demonstrable in a variable pro­
portion of cases associated with PMP can be explained on 
the basis of one or more of the following: (a) gross evidence 
of rupture may be subtle or inapparent, and may only be 
found after histologic examination of multiple sections,
(b) following rupture, the appendix m ay be encased in muci­
nous material and fibrous adhesions, masking the rupture 
site and/or severely distorting the appendiceal anatomy,
(c) following rupture and decompression of the appendiceal 
lumen, the healing process m ay result in resealing of the 
perforation site, (d) mucin and associated tumor cells may

FIGURE 8.104. Invasive mucinous adenocarcinoma of appendix. 
Infiltrating mucin-rich glands are embedded within a desmoplastic stroma.
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gradually dissect through the wall of the appendix without a 
dramatic burst o f the appendiceal wall, and (e) most reports 
in the literature rely heavily upon consultation material and/ 
or retrospective reviews in which the investigating patholo­
gists have no control over the gross evaluation or sampling 
of the appendix, which no doubt results in some appendiceal 
ruptures going undetected.118-120

Favored sites for diverticular outpouchings and even­
tual rupture of appendiceal mucinous cystadenomas whose 
contents are under pressure due to the gradual accumulation 
of mucus are the points at which the muscularis propria has 
been penetrated by vessels (Figs. 8.105 and 8.106), analogous 
to what is seen in colonic diverticula.130 Whereas appendiceal 
diverticula can thus form in association with an appendiceal 
adenoma, pathologists need to be aware that nonneoplastic 
appendiceal diverticula also occur, which when ruptured can 
simulate a ruptured mucinous adenoma.128

It appears that nearly all cases of PMP are caused by 
intestinal-type mucinous epithelial cells that express the 
gel-forming mucin M U C 2, which is a mucin that is gener­
a lly  absent to only focally present in typical prim ary ovar­
ian mucinous tumors.131 Perhaps the presence of a different 
type of mucin (M UC5AC) in usual prim ary ovarian m uci­
nous tum ors,131 coupled w ith absent to low levels of M U C2, 
accounts for the finding that benign and borderline muci­
nous ovarian tumors, even when ruptured, are rarely asso­
ciated w ith PMP.132,133 The only well-documented cases of 
prim ary ovarian mucinous tumors that cause classic PMP 
w ith identifiable neoplastic epithelial cells are a subset of 
those that occur in association w ith mature cystic terato­
m as.134"136 Interestingly, this particular subset o f prim ary 
ovarian mucinous tumors (a) has typ ically ruptured, (b) is

strongly associated with pseudomyxoma ovarii, and (c) has 
been shown to most commonly express the lower gastroin­
testinal CK7-/CK20+ immunophenotype and to be strongly 
immunoreactive for M U C2, just like most PMP-associated 
appendiceal mucinous neoplasms.134,136

Gross Appearance of Pseudomyxoma Peritonei115
PMP typically forms gelatinous masses within the perito­
neal cavity that on sectioning may appear translucent, pale 
yellow, gray, or tan. These masses may coat or encase pelvic 
and abdominal structures, and the omentum is often thickened 
from extensive involvement (Fig. 8.107). The ovarian tumors 
that are formed as a consequence of involvement by low-grade 
mucinous neoplasms of the appendix, which for many years 
were frequently misdiagnosed as benign or borderline primary 
ovarian mucinous tumors, are discussed in Chapter 7. Although 
the low-grade form of PMP rarely involves the parenchyma of 
organs other than the ovary, splenic involvement can occur and 
most commonly is manifested as a cystic mucinous mass that 
displaces splenic tissue (Fig. 8 .108).137

Histology of Pseudomyxoma Peritonei115120
PMP is dominated histologically by organizing pools of mucin 
that are separated by bands of fibrous connective tissue that 
contain patches of chronic inflammatory cells. W ithin the 
mucin pools are strands of fibroblastic tissue and recently 
formed vessels, which serve as evidence of organization and 
help to distinguish true PMP from mucin related to “carry­
over” artifact from intraluminal appendiceal contents.

W hen evaluating samples of PMP, it is important to 
document the presence or absence of neoplastic epithelium ,

FIGURE 8.105. Mucinous cyst­
adenoma of appendix. This low- 
magnification view  of a longitudi­
nal section through the appendix 
reveals outpouching of adenoma­
tous epithelium into tw o diver­
ticula. These diverticula occur at 
points of weakness w ithin the 
w all, which correspond to points 
of vessel entry (arrows mark ves­
sels a t the diverticular tips).ak
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FIG URE 8.106. Low-grade mucinous neoplasm (ruptured adenoma) 
of appendix. This cross section also demonstrates an outpouching of 
adenomatous epithelium into a diverticulum at a point of vessel entry 
[arroWj. In this case, there is diverticular rupture just out of the plane 
of section, which has resulted in the accumulation of periappendiceal 
mucinous m aterial a t low er left.

estimate its relative abundance when present, and note 
whether the degree of nuclear atypia is low grade or high 
grade. In the typical case of PMP, neoplastic mucin-pro­
ducing epithelium  is present but sparsely distributed, low 
grade, and found as strips partially lin ing or clusters floating 
w ithin the pools of mucin (Figs. 8.109 and 8 .110). Cases 
of PMP with high-grade nuclear atypia and/or mucinous 
adenocarcinoma with aggressive patterns o f infiltration usu­
ally feature easily detectible m alignant glands and/or signet- 
ring cells floating w ithin pools of mucin (Fig. 8 .111), and 
often exhibiting destructive patterns of invasion and lymph 
node metastases.119 A destructive pattern o f stromal invasion

FIG U R E 8.107. PMP secondary to involvement by low-grade muci­
nous neoplasm (ruptured adenoma) of appendix. This section through 
an extensively involved omentum demonstrates the presence of mul­
tiple locules filled w ith glistening gelatinous m aterial.

is not seen in the typical low-grade form of PMP, even when 
organs such as the ovary and spleen are involved.115,137 The 
peritoneal metastases that are derived from invasive well- 
differentiated mucinous adenocarcinomas of the appen­
dix often have histologic features that overlap with those 
produced by ruptured appendiceal adenomas, although 
thorough sampling w ill reveal at least focal carcinomatous 
differentiation.119,121

Given the prognostic significance o f the presence or 
absence of neoplastic epithelial cells w ithin peritoneal muci­
nous deposits, histologic sections o f submitted material of 
this type should be examined until several sections that con­
tain neoplastic epithelial cells have been reviewed or until all 
such material has been examined microscopically. Small strips 
and clusters of neoplastic epithelium are usually evident in 
routinely stained sections. However, for those appendiceal 
tumors with proven diffuse CK20 positivity, CK20 can also 
be utilized to identify or confirm the presence of scant epi­
thelial elements derived from appendiceal mucinous tumors 
within large pools o f mucin (Fig. 8.112). M U C2 and CDX2 
can also be used for this purpose, although most laboratories 
do not stock antibodies against these markers of intestinal 
differentiation.

Diagnostic Terminology Utilized to Indicate 
Involvement by Pseudomyxoma Peritonei
There is general agreement that the pathologist should not use 
the clinically descriptive term PMP as a specific standalone 
pathologic diagnosis. However, the controversy regarding the 
terminology for appendiceal mucinous neoplasms is interwo­
ven with any proposed classification system for PMP.114,117,119 
The best terminology should accurately reflect the pathogenesis 
of the disease and give an accurate indication as to the expected 
clinical course. For the most common appendiceal-related

FIG U R E 8.108. PMP w ith  splenic involvement secondary to low- 
grade mucinous neoplasm (ruptured adenoma) of appendix. The sec­
tioned surface is dominated by a large mucinous cyst. Normal residual 
splenic tissue is a t upper right.
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FIG U R E 8.109 . PMP secondary to involvement by low-grade muci­
nous neoplasm (ruptured adenom a) of appendix. Isolated strips and 
clusters of mucinous epithelium  are suspended w ithin mucinous m ate­
rial in addition to partially enveloping the mucin pools. Fibrous tis­
sue, portions of which are chronically inflamed, course in betw een the 
aggregates of mucin.

FIG U R E 8.110. PMP secondary to involvement by low-grade muci­
nous neoplasm (ruptured adenoma) of appendix. This area features  
small pools of mucin, some of which are incompletely encircled by 
strips of mucinous epithelium. The highlights the bland nuclear 
features and abundant mucinous cytoplasm of the neoplastic cells.

situation conforming to classic PMP, it is recommended that 
sites of involvement be reported as “involved by low-grade 
mucinous neoplasm (ruptured adenoma) of appendiceal ori­
gin; neoplastic epithelial cells identified.” When multiple peri­
toneal biopsies need to be itemized in the diagnosis, reporting 
for each site should list whether or not neoplastic epithelial 
cells are identified in that site. However, since the patient is 
at high risk of recurrence if  any one of these biopsies contains 
neoplastic epithelial cells, the low-risk versus high-risk nature 
of in d iv id u a l sites should not be reported to avoid confusion. 
The diagnosis of the appendix should summarize the risk of 
recurrence based on the overall findings in the peritoneum, and 
it may also be helpful to include a comment such as “This is 
the most common and classic form of PMP that is associated 
with a high risk of recurrence and a 10-year survival of approxi­
mately 50% .”

When multiple peritoneal sites are involved by an appen­
diceal low-grade mucinous neoplasm with high risk of recur­
rence, the disease process is equivalent to what has been referred 
to as disseminated peritoneal adenomucinosis (DPAM).119,138 
The DPAM terminology has been met with significant resis­
tance both from those who agree that these lesions are derived 
from ruptured mucinous adenomas115,123,124 and from those 
who consider any extra-appendiceal spread of tumor with 
identifiable neoplastic epithelial cells to be definitional of a pri­
mary appendiceal carcinoma with peritoneal metastases.117,121 
From m y perspective, the major disadvantage of using DPAM 
as a pathologic diagnosis is that it does not convey the nature 
of the disease and the risk of recurrence to those who have 
not been specifically educated in the use of this terminology. 
I also do not favor branding all of the typical cases of PMP 
with identifiable neoplastic epithelial cells as metastatic muci­
nous adenocarcinoma or low-grade mucinous carcinoma

peritonei,117,121 since this does not reflect my view of the patho­
genesis of the disease.

About 30% of cases of PMP are due to metastases of high- 
grade or signet-ring mucinous adenocarcinomas of appendiceal 
or intestinal origin.119 In this situation, sites of involvement can 
simply be reported as metastatic mucinous adenocarcinoma, 
with a note indicating their frankly carcinomatous appearance 
and the expected aggressive clinical course. In other classifica­
tion systems, these lesions are referred to as peritoneal muci­
nous carcinomatosis119 or high-grade mucinous carcinoma 
peritonei.121

Occasionally, PMP associated with the fully m alignant 
form of metastatic mucinous adenocarcinoma is derived 
from a ruptured appendiceal mucinous adenoma with foci 
of high grade dysplasia/intramucosal adenocarcinoma.124 
Although some of these cases w ith m alignant behavior 
m ay actually be undersampled invasive adenocarcinomas, 
it is like ly  that most represent ruptured adenomas with 
high-grade dysplasia/intramucosal adenocarcinoma whose 
im plantation on the peritoneum has resulted in spread of 
an aggressive adenocarcinoma that is both histologically 
and clin ically worthy o f the designation of involvement by 
mucinous adenocarcinoma.124

A small percentage of cases of PMP are due to metastases 
from invasive well-differentiated appendiceal adenocarcinomas 
with mucinous differentiation.119,121,123 The inclusion criteria 
and whether their behavior more closely approximates that of 
typical low-grade PMP or those cases due to full-fledged muci­
nous adenocarcinoma, or somewhere in between, are contro­
versial.119,121,123 M y preference is to report a case of this type as 
metastatic well-differentiated mucinous adenocarcinoma, indi­
cate the high risk of recurrence, and suggest that over a 10-year 
period that the patient will likely fare worse than those with the 
usual type of low-grade PMP.
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FIGURE 8.111. PMP of omentum secondary to an aggressive metastatic mucinous adenocarcinoma. A: Although a portion of 
the tumor is indistinguishable from the usual type of low-grade PMP (incomplete cystic glands at upper left), there is also ragged 
infiltration by mucin-producing cells w ith high-grade nuclear features. B: This high-magnification view  highlights an area of full- 
fledged mucinous adenocarcinoma.

FIG URE 8.112. Pseudomyxomatous deposit secondary to involve­
ment by low-grade mucinous neoplasm (ruptured adenoma) of appen­
dix. This CK20 immunostain highlights the presence of three small 
clusters of neoplastic epithelium (circled] that are floating w ithin large 
pools of mucin. In contrast to pan-cytokeratin, CK20 stains the cells of 
interest and does not react w ith mesothelial cells.

Reporting of peritoneal disease in those rare cases 
o f PMP that are associated w ith a combined mucinous 
neoplasm/teratoma of the ovary should reflect the lim ited 
knowledge of the prognostic significance o f its various 
forms (see below).

Differential Diagnosis of Pseudomyxoma 
Peritonei
Spillage of ligh tly  concentrated mucinous fluid into the 
peritoneal cavity due to the rupture o f an ovarian mucinous 
tumor prior to the operative procedure should not be classi­
fied as PMP. In these cases, the distinctive gelatinous masses 
o f PMP are absent, there is superficial organization of the 
adherent mucin that is lim ited to the peritoneal surfaces, 
the mucinous ascites rarely contains neoplastic epithelial 
cells, and disease progression is very uncom m on.115 M any of 
the cases reported as PMP associated w ith combined muci- 
nous/teratomatous ovarian tumors appear to fall into this 
category.133'136'139
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Prognostic Significance of Different Forms of 
Pseudomyxoma Peritonei
The much improved prognosis of those patients whose gelati­
nous peritoneal deposits have undetectable amounts of asso­
ciated neoplastic epithelium is better documented for those 
cases in which peritoneal involvement is lim ited to the periap­
pendiceal region, but appears to apply to widespread disease as 
well 118.123,125,127 pat;ents w ;th PMP with these features should 
be designated as having a low risk of recurrence.123 However, 
most cases of PMP, including the vast majority of those with 
disease that has spread throughout the abdomen, contain rec­
ognizable strips and clusters o f low-grade mucinous epithe­
lium that are associated with a high risk of recurrence.119'123 
W hen optimally debulked, PMP with these histologic fea­
tures is an indolent and slowly progressive disease with 5- and 
10-year survival rates of about 75% to 85% and 45% to 65%, 
respectively.123'124'138 Recurrences in these patients are almost 
always confined to the peritoneal surface, with morbidity and 
mortality related to the reaccumulation of gelatinous mate­
rial and the formation of adhesions that produce small bowel 
obstructions.138

In sharp contrast with patients with the typical low-grade 
form of PMP, those with frankly carcinomatous mucinous neo­
plasms that produce copious amounts of extracellular mucin 
pursue a much more aggressive clinical course. These patients 
have 5- and 10-year survival rates of roughly 15% to 40% and 
5%, respectively, and do not benefit from an aggressive surgical 
approach.123’124,138 Controversies related to the existence of an 
intermediate category that bridges the gap between the low- 
grade form of PMP and aggressive forms of metastatic muci­
nous adenocarcinoma have been discussed previously.

Very little data are available on the long-term prognosis of 
patients whose PMP is related to a primary ovarian mucinous 
neoplasm that is associated with a mature cystic teratoma. It 
is clear that those patients whose peritoneal disease has the 
appearance of full-fledged mucinous adenocarcinoma have a 
poor prognosis, and it appears that recurrence is very unlikely 
in those patients whose peritoneal disease is due to a low- 
grade mucinous ovarian neoplasm with benign or borderline 
histology when no detectable neoplastic epithelial cells are 
found in the extraovarian mucinous deposits.135,136 M any of 
the latter patients may simply have organizing mucinous asci­
tes, as described in the section on the differential diagnosis 
of PMP.133 Currently, there is insufficient information to esti­
mate the long-term recurrence rate of those patients whose 
peritoneal deposits contain low-grade mucinous epithelium. 
Prelim inary data suggest that these patients may be less likely 
to recur than similar patients with appendiceal primary 
tum ors.135'136

GLIOMATOSIS PERITONEI
Gliomatosis peritonei is discussed within the context of ovarian 
immature teratomas in Chapter 7.

METASTATIC CARCINOMA
Most metastatic carcinomas within the peritoneal cavity stud the 
serosal surface (Fig. 8.113), may form an omental cake as shown 
in Figure 8.60, and are easy to diagnose. The most common 
source in women is ovarian carcinoma, which is usually of serous 
type. This section focuses on a pattern of metastatic carcinoma 
that can pose diagnostic difficulty, along with the cytologic fea­
tures of metastatic adenocarcinoma and its differential diagnosis. 
Since most cases of PMP are not considered metastatic carcinoma 
in the true sense, this entity is discussed in a separate section.

Histologically, the most deceptive form of metastatic carci­
noma with peritoneal spread consists of widely scattered malig­
nant cells and/or minute aggregates of small glands within a 
background that otherwise mimics sclerosing peritonitis 
(Fig. 8.114). Metastatic signet-ring carcinoma, usually of gas­
tric origin, is prone to this type of behavior, and can be par­
ticularly difficult to diagnose in frozen section material. In this 
situation, knowledge of the clinical history is important, and 
recognition at scanning magnification of the pools of extracel­
lular mucin that may accompany metastatic signet-ring carci­
noma can serve as a clue to the correct diagnosis.

Cytologic Features of Metastatic 
Adenocarcinoma in Peritoneal Fluid1
The vast majority of metastatic tumors that produce ascites are 
adenocarcinomas. In the most common situation, the diagno­
sis in cytologic preparations is straightforward, with an obvi­
ously foreign population of tumor cells forming cell balls and/or 
papillae that clearly stand out at low magnification (Figs. 8.115 
and 8.116). Papillae in ascitic fluids are most often seen in met­
astatic adenocarcinoma of ovarian or endometrial origin, but 
may also be seen in (a) metastatic adenocarcinomas from other 
sites, such as the breast and lung, (b) a spectrum of mesothelial 
lesions ranging from hyperplastic to malignant, and (c) wash­
ings from benign and borderline serous ovarian tumors. The

FIG U R E 8.113. M ultip le nodules of metastatic ovarian carcinoma 
measuring up to 1 cm stud the peritoneal surface of the diaphragm in 
this autopsy specimen.
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FIG URE 8.114. Omental involvement by metastatic mucin-producing 
adenocarcinoma w ith a signet-ring component. A: A t low magnifica­
tion, this process has an appearance similar to sclerosing peritonitis. 
However, recognition of scattered pools of extracellular mucin, which 
appear as islands of grainy blue material in this preparation, fac ili­
tates correct interpretation (representative mucin pools are marked 
by arrows). B: This field depicts the most cellular focus of m etastatic  
adenocarcinoma identified in this sample.

cell balls and papillae of metastatic adenocarcinoma typically 
have smooth “community” borders and are three-dimensional, 
with different parts of the cell clusters being in focus at different 
focal planes.

The tumor cells in cytologic preparations of metastatic 
adenocarcinoma usually have pleomorphic, eccentric nuclei, 
and delicate cytoplasm. However, malignant nuclear features 
may be subtle, particularly in cases of metastatic breast car­
cinoma (Fig. 8.117). Cytoplasmic vacuoles are often present

FIG U RE 8 .116. M etastatic  adenocarcinoma. In this exam ple of 
ovarian origin, aggregates of tumor cells w ith  m icropapillary shapes 
are present.

within malignant epithelial cells, which may represent either 
intracytoplasmic neutral mucin or nonspecific degenerative 
vacuoles (Fig. 8.118). Although psammoma bodies are most 
often present in cytologic preparations that contain cells 
derived from ovarian serous tumors, they can also be found in 
other entities such as mesothelioma.

The occasional examples of malignant ascites in which 
single tumor cells predominate or are the sole epithelial ele­
ment, such as in the mesothelioid or histiocytoid patterns of 
metastatic infiltrating lobular carcinoma of the breast, can be 
extremely difficult to diagnose (Fig. 8.119). In such cases, close 
attention to the nuclear features, the identification of target- 
oid secretory vacuoles, and utilization of cell block material for 
mucin and immunohistochemical stains facilitate recognition 
of this subtle form of malignancy. Another example of meta­
static adenocarcinoma with a single cell pattern is shown at 
higher magnification in Figure 8.120.

FIG URE 8.115. M etastatic  adenocarcinoma of breast origin.
Several sharply demarcated aggregates of tumor cells w ith  smooth 
community borders are present. In a patient w ith  a history of breast FIG U R E 8.117. M etastatic  adenocarcinoma of breast origin. The
carcinoma, the diagnosis of malignancy can be made w ith confidence nuclear features of some m etastatic adenocarcinomas, particularly
based upon the low-magnification "cannonball" pattern. those of breast origin, can be deceptively bland and uniform.
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FIG U R E 8 .118. M etastatic  adenocarcinoma. Several of the tumor 
cells contain intracytoplasmic degenerative vacuoles. Note how the 
pleomorphic tumor cells dw arf the nonneoplastic cells in the back­
ground.

Differential Diagnosis
Once a peritoneal fluid has been determined to contain malig­
nant cells, the most common differential diagnostic difficulty 
is distinguishing metastatic adenocarcinoma from malignant 
mesothelioma. Clinicopathologic correlation is often of sub­
stantial help in this regard, such as when the patient has a history 
of ovarian carcinoma. Cytologically, metastatic adenocarcinoma 
is typically recognized by its foreign population of cells with 
pleomorphic, eccentric nuclei and delicate cytoplasm forming 
three-dimensional cell balls and/or papillae with smooth com­
munity borders, which contrasts with the classic malignant

•  *

mesothelioma that is characterized by a spectrum of mesothelial 
cells with less pleomorphic, central nuclei and dense cytoplasm 
that form three-dimensional cell balls and/or papillae with 
knobby contours and intercellular windows (unfortunately, 
there are exceptions to these generalizations). In this setting, the 
identification of neutral mucin within intracytoplasmic vacu­
oles of the tumor cells with a mucicarmine or PAS with diastase 
stain strongly favors metastatic adenocarcinoma. When deemed 
necessary, immunohistochemical studies as outlined in the sec­
tion on malignant mesothelioma can also be performed on cell 
block material to facilitate the distinction between metastatic 
adenocarcinoma and malignant mesothelioma.

Reactive mesothelial cells can also be confused with 
metastatic adenocarcinoma. However, these reactive cells lack 
frankly malignant nuclear features, and their recognition is fur­
ther facilitated by the absence of a foreign population of cells 
and evidence of mesothelial differentiation (dense cytoplasm, 
central nuclei, knobby contours, and intercellular windows). 
In addition, clusters of reactive mesothelial cells in fluid samples 
tend to be monolayered, with all cells in focus within one plane, 
whereas clusters of metastatic adenocarcinoma usually have a 
three-dimensional appearance. The degenerative vacuoles that 
are commonly seen in reactive mesothelial cells may displace the 
nuclei into an eccentric position, resulting in a resemblance to 
the signet-ring cells of metastatic adenocarcinoma. In contrast 
to the latter, the degenerative vacuoles in reactive mesothelial 
cells do not contain the neutral mucins that are detectable with 
the mucicarmine and PAS with diastase stains. Clinical correla­
tion can be very helpful, and it is worth noting that metastatic 
carcinoma is unlikely in fluids that are transudates rather than 
exudates and in those that contain marked inflammation. In 
difficult cases, support for mesothelial differentiation can also 
be obtained immunohistochemically.

In cytologic preparations of peritoneal washings, it is usu­
ally not possible to distinguish malignant cells at the lower

i
FIG URE 8.119. M etastatic  adenocarcinoma originating from infiltrat­
ing lobular carcinoma of the breast. A : The tumor cells are present as 
relatively bland individual cells rather than cell clusters. B: Histologic 
section of corresponding cell block preparation. In both images, the 
presence of eosinophilic targetoid secretions w ithin the cytoplasm  
of some of the tum or cells facilitates their distinction from reactive 
m esothelial cells.
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FIG U R E 8.120. M etastatic  adenocarcinoma, single cell pattern. The 
nuclear abnormalities are diagnostic of malignancy, and the eccentri­
cally located nuclei and delicate cytoplasm support adenocarcinoma- 
tous differentiation.
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end of the spectrum of low-grade serous carcinoma from cells 
derived from serous borderline tumor, exophytic serous adeno­
fibroma, and endosalpingiosis (see Fig. 7.6). Ciliated cells can 
be seen in any of the latter three processes, and the presence 
of psammoma bodies is further supportive of serous differen­
tiation. When a cytologic sample is encountered that spans 
the spectrum from endosalpingiosis to a low-grade malignant 
serous neoplasm, it is prudent to delay issuing a final diagnosis 
until this material can be correlated with tissue from the pelvic 
source of these cells.
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INTRODUCTION
The placenta is a highly vascular organ that develops dur­
ing pregnancy to enable the exchange of gases and nutrients 
between the bloodstreams of the mother and fetus. The pla­
centa is also involved in the production of hormones such as 
progesterone, estrogen, and human chorionic gonadotropin, 
and assists in the transfer of maternal antibodies to the fetus. 
The umbilical cord connects the vasculature of the fetus to the 
placenta. Shortly after delivery of the baby, the placenta nor­
m ally separates from the uterine lining and is removed.

This chapter takes a targeted and practical approach to 
the placenta. It is directed at those who aspire to acquire more 
than a cursory knowledge of placental pathology, but who do 
not have the time to read a detailed textbook devoted solely 
to this subspecialty. I have omitted a discussion regarding rec­
ommendations for the gross examination and sampling of the 
placenta, since this information is readily available in standard 
textbooks o f surgical pathology as well as in many of the texts 
listed in the Suggested Readings at the end of this chapter. Pla­
cental tissue as encountered during the evaluation of “products

of conception” specimens is discussed in Chapter 4, and ges­
tational trophoblastic disease and its differential diagnosis are 
discussed in Chapter 10.

BASIC PLACENTAL TERMINOLOGY

Amnion
The amnion is the innermost layer of the amniotic cavity, 
which is enveloped by the chorion laeve in fully developed 
extraplacental fetal membranes. In the region of the placenta, 
the amnion lines the fetal surface of the chorionic plate. The 
amnion is an avascular structure, the histology of which is dis­
cussed and illustrated later in this chapter.

Basal Plate
The basal plate refers to the maternal surface of the placenta, 
which normally consists of a thin rim of compressed decidua 
that is often associated with a haphazard admixture of fibrinoid 
material and intermediate trophoblastic cells.
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Chorion
The chorion encompasses the embryo and becomes loosely 
adherent to the amnion at about 12 weeks of gestation, after 
the expanding amniotic cavity has obliterated the chorionic 
cavity. The chorion is also the site of continued development 
and proliferation of villi in the region of the embryonic pole 
that is destined to become the placenta, which is referred to 
as the chorion frondosum. The large vessels of the fetal vas­
culature course through the chorionic connective tissue in the 
region of the chorionic plate.

Chorion Laeve
The chorion laeve, accompanied by an inner layer of amnion, 
together constitute the extraplacental fetal membrane. In other 
words, the chorion laeve represents the outer layer of the sac 
that contains amniotic fluid. The histology of the chorion laeve 
is discussed and illustrated later in this chapter.

Chorionic Plate
Chorionic villi are anchored to and arise from the chori­
onic plate. In a normal placenta, the grayish purple chori­
onic plate and its numerous fetal stem vessels are visible on 
the fetal surface and are covered by a transparent and glis­
tening layer of amnion. Since fetal surface chorionic arter­
ies and veins are difficult to distinguish from one another 
histologically, it is helpful to know that fetal arteries cross 
over veins.

Cotyledons
Cotyledons represent subdivisions of the placenta that are 
formed as a result of formation of placental septa. There are 
typically 15 to 28 cotyledons, which are grossly visible when 
the placenta is viewed from its maternal surface.

Fetal Membranes
It is understood that this term refers to the extraplacental fetal 
membranes, which are composed of a combination of amnion 
and chorion laeve.

Hofbauer Cells
Villous macrophages.

Intervillous Space
This term refers to the space between the chorionic villi of 
the placenta. It is occupied by maternal blood that is derived 
from the spiral arteries that have been altered by invading tro­
phoblastic cells. In this manner, the chorionic villi are bathed 
in oxygenated maternal blood that is eventually returned to 
the maternal circulation via the endometrial veins.

Placental Septa
Placental septa are extensions o f maternal decidua, intermedi­
ate trophoblastic cells, and fibrinoid material that arise from 
the basal plate. They form pillars rather than complete septa, 
and are responsible for the cotyledonoid architecture of the 
placenta. In contrast to placental septa, so-called cell islands 
are composed of intermediate trophoblastic cells and fibrinoid 
material without a decidual component.

OVERVIEW OF DEVELOPMENT 
OF CHORIONIC VILLI1
The histology of chorionic villi as they develop during the 
first few weeks of gestation is discussed in Chapter 4 within 
the context of evaluating tissue from abortion specimens. As 
gestation proceeds, the villi proliferate and mature, with the 
terminal villi representing the final stage of development. First 
trimester villi consist predominantly of the so-called mesen­
chymal villi with abundant loose stroma enveloped by an inner 
layer of cytotrophoblast and an outer layer of syncytiotropho­
blast (Fig. 9.1). Hofbauer cells may be a prominent stromal 
component at this stage.

W ith villous maturation, small vessels and capillaries 
become more apparent. At first, these structures are centrally 
located and inconspicuous. As differentiation proceeds toward 
terminal villi, capillaries gradually become more prominent 
and peripherally located and the germinative cytotrophoblas­
tic layer is reduced to a few compressed cells. In addition to 
these changes, the most differentiated villi are characterized 
by the presence of apoptotic syncytiotrophoblastic nuclei that

FIG URE 9.1. Mesenchymal villi. These villi predominate in the first 
trimester, and are characterized by abundant loose stroma and a surface 
bilayer composed of inner cytotrophoblast and outer syncytiotropho­
blast. Once capillaries have formed, intraluminal nucleated red blood 
cells are normally found up until about the end of the first trimester 
[circled). In early gestation, villi of this type are often capped by a polar 
trophoblastic proliferation, as shown more dramatically in Figure 10.19.
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FIG U R E 9.2. Third-trim ester term inal villus. An arrow  marks one of 
the regions w here the feta l and maternal circulations are separated  
only by the vasculosyncytial membrane. In vivo, the w h ite  space out­
side the villus is filled w ith  maternal blood. Note the aggregates of 
syncytiotrophoblastic nuclei ("syncytial knots").

have aggregated into knots, which are eventually shed into the 
intervillous space (maternal circulation). The net result of these 
events is the formation of the vasculosyncytial membrane, 
which consists only of attenuated syncytiotrophoblastic cyto­
plasm fused with capillary endothelium (Fig. 9.2). It is in these 
areas that most gas and nutrient exchange occurs between the 
maternal and fetal circulations.

Chorionic villi have a tree-like architecture, with stem villi 
being analogous to the major branches of the tree (Fig. 9.3). 
They provide structural support and transport blood, and their 
progressive division eventually results in the formation of the 
terminal villi that normally account for at least one-third of 
the villous volume of a term placenta. The placental unit that 
is referred to as a cotyledon is composed of a primary stem

villus and all of the villi that emanate from it. As illustrated in 
Figure 10.23, stem villi that have been subjected to shearing 
forces during tissue extraction or processing often have central 
clear spaces that are of traumatic origin; such spaces should 
not be misinterpreted as cisterns related to a molar pregnancy.

For the sake of simplicity, I have omitted a discussion of 
two other subtypes of chorionic villi, which are referred to as 
immature and mature intermediate villi.

HISTOLOGY OF NORMAL FETAL 
MEMBRANES
The extraplacental fetal membranes are composed of an 
inner layer of amnion that is loosely adherent to the cho­
rion laeve (Fig. 9.4). The most conspicuous components of 
the membranes are the amniotic epithelium and the band 
of intermediate trophoblastic cells within the chorion laeve. 
The latter may harbor remnants of chorionic villi that have 
undergone pressure atrophy (see Fig. 9.16). A thin rim of 
decidua is often adherent to the outer aspect of the chorion 
laeve. Decidua in this region usually has a flattened appear­
ance with spindle-shaped nuclei streaming parallel to the 
amniotic epithelium, which is due to pressure from the fluid- 
filled amniotic cavity.

A thin layer of fibrin is normally present beneath the fetal 
membranes that are applied to the chorionic plate (Fig. 9.5). 
This layer, which may extend down along nearby stem villi, is 
of no clinical significance.

FIG U R E 9.3. Stem villus. Large vessels course through the center of 
stem villi, w hich progressively branch to form the sm aller villi that are 
involved in gas and nutrient exchange w ith  the maternal circulation.

FIGURE 9.4. A ,B : Normal fetal membranes (amnion juxtaposed to 
chorion laeve). Cuboidal amniotic epithelium at top is in contact w ith  
the amniotic fluid, and is densely adherent to the underlying compact 
layer of the amnion (CL). There is often an artifactual space w here the 
amnion abuts the chorion laeve, as in these examples. The cellular band 
of chorionic-type intermediate trophoblasts within the chorion laeve 
contains cells whose cytoplasm may be eosinophilic (A ), clear (B), 
or an admixture of these tw o phenotypes (not shown), and often exhib­
its some nuclear atypia that is presumably degenerative in nature. 
A rim of maternal decidua (D) lies beneath the trophoblastic cells.
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placenta, placenta membranacea, ring-shaped placenta, and 
fenestrate placenta, which are described in more comprehen­
sive books of placental pathology.

FIG URE 9.5. The membranes that cover the chorionic plate are 
normally underscored by a thin layer of fibrin, which is seen as an 
eosinophilic band coursing horizontally through the center of the image.

ABNORMALITES OF PLACENTAL SHAPE
The most common abnormality of placental shape is the pres­
ence of an accessory (succenturiate) lobe, which occurs in 
about 3% of placentas. In this condition, a separate mass of 
placental tissue is attached to the main disc by tissue that 
ranges from vessel-containing membranes without structural 
support to a narrow band of placental tissue (Fig. 9.6). In 
the usual situation, the umbilical cord inserts into the main 
placental disc.

In the bilobate (bipartite) placenta, two placental 
lobes of roughly equal size are present, with the umbilical 
cord typically inserting between the two lobes. Other more 
rarely encountered anomalous shapes include the multilobate

CIRCUMVALLATE AND CIRCUMMARGINATE 
PLACENTAS
Circumvallate and circummarginate placentas represent two 
fairly common structural abnormalities. Unlike a normal pla­
centa, the chorionic plate in these two entities is smaller than 
the basal plate and the chorionic plate does not extend to the 
margin of the placental disc. Circumvallate and circummargin­
ate placentas are referred to as extrachorial placentas because a 
portion of the fetal side extends beyond the chorionic plate and 
consists of bare (extrachorial) placental tissue.

In the circumvallate placenta, the transition from the cho­
rionic plate to the fetal membranes is raised and rolled where 
the membrane is reflected back upon itself, whereas this tran­
sitional area is flat in the circummarginate placenta. It is most 
likely that the formation of a circumvallate placenta is related 
to repeated episodes of hemorrhage of maternal veins at the 
margin of the placental disc, the extension of which beneath 
the chorionic plate results in elevation and central displace­
ment of the membrane insertion site.2 Evidence of recent and/ 
or remote hemorrhage is commonly found in the reflected fold 
of membranous tissue and beneath the membrane of the cho­
rionic plate (Fig. 9.7).

It is generally accepted that circummarginate placentation 
is of no clinical significance, but circumvallate placentation has 
been associated with a variety of complications.3

FIG U RE 9.6. Accessory lobe. The sm aller accessory lobe is present 
in the left side of the image. Note how segments of the fetal vessels 
at the junction between the accessory and main lobes are supported 
only by fetal membranous tissue, which puts them at an increased risk 
for traum atic injury during delivery.

FIGURE 9.7. Circumvallate placenta. In this example, the mem­
branes of the small, central chorionic plate of the fetal surface have 
been removed to reveal a compressed layer of old blood (asterisk:) along 
w ith some recent blood clots. The fetal membranes have been wrapped 
around the placenta, but these membranes are not attached to the pla­
centa beyond the abnormally small chorionic plate, which is raised and 
rolled at its peripheral margin. (Courtesy of Dr. Richard L. Payne.)
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PLACENTA ACCRETA, INCRETA, 
AND PERCRETA45
Placenta accreta is a rare condition that refers to the abnormal 
adherence of chorionic villi to the myometrium, which is due to 
the absence of the interposed layer of decidua that is normally 
present (Fig. 9.8). In most examples of this phenomenon, there 
is a thin layer of fibrin that separates the villi from the smooth 
muscle cells of the myometrium. This abnormal adherence 
may be focal, partial, or complete, and results in a placenta that 
is difficult or impossible to remove following birth of the child. 
For the pathologist, the diagnosis is most straightforward when 
management of the accreta warrants hysterectomy. When only 
the placenta is available for examination, careful examination 
of the basal plate may demonstrate mild or focal forms of his­
tologic placenta accreta, although correlation with the clinical 
history is required to determine its significance.5,6

The most common predisposing factors of placenta 
accreta are previous cesarean section and placenta previa. In 
the latter situation, implantation of the placenta in the poorly 
decidualized lower uterine segment is the explanation for the 
association.

Placenta increta is much less common than placenta 
accreta. In this variant, the abnormally adherent villi extend 
into the myometrium (Figs. 9.9 and 9.10). The “invading” villi 
are histologically normal and do not infiltrate the myometrium 
in the same manner as a carcinoma. Instead, these villi take the 
path of least resistance as they find and exploit points of weak­
ness in the wall. These points of weakness are usually related 
to previous cesarean section or repeated aggressive endometrial 
sampling.

Placenta percreta is the rarest form of abnormal placental 
adherence. In this situation, there is at least focal extension of 
the villi through the myometrium to the serosal surface of the 
uterus, which may result in uterine rupture.

FIG U RE 9.9. Placenta increta. This section through a formalin-fixed 
uterus reveals firmly adherent placental tissue extending into the myo­
metrium. The arrow  marks a tongue-like protrusion of placental tissue 
that extends to w ithin 1 mm of the bulging serosal surface. The protru­
sion is occurring in an area of w all weakness (the patient had a history 
of three prior cesarean sections).

LAMINAR NECROSIS OF THE FETAL 
MEMBRANES78
This lesion is seen in the extraplacental fetal membranes of about 
10% of placentas submitted for examination, and is thought to 
be an indicator of uteroplacental hypoxia. It is diagnosed when 
at least 10% of the membrane roll exhibits necrosis of this type.

Grossly, laminar necrosis may appear as an area of pale 
yellow discoloration that may give the false impression of 
chorioamnionitis (Fig. 9.11 A). Histologically, it is character­
ized by a band of coagulative necrosis involving the decidua 
and/or trophoblastic cells of the chorion laeve, with sparing of 
the amnion (Fig. 9.1 IB).

FIG U R E 9.8. A ,B : Placenta accreta. These tw o  d ifferent examples 
show chorionic villi separated from the myometrium by only a thin 
layer of fibrin. Normally, there is a layer of decidua interposed betw een  
the villi and the myometrium.

FIG U RE 9.10. Placenta increta. This low-magnification v iew  repre­
sents the histologic correlate of the specimen in the preceding figure. 
The area of protrusion of chorionic villi deep into the myometrium is 
marked by an arrow.
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FIGURE 9.11. Laminar necrosis. A: The pale yellow  areas of the 
feta l membranes represent a peripheral rim of decidual necrosis. 
B: Note the coagulative necrosis of the decidua beneath the band of 
trophoblastic cells w ithin the chorion laeve. The nuclei of the necrotic 
decidual cells are faintly stained and the necrotic tissue contains min­
ute granules of basophilic debris.

MICROSCOPIC CHORIONIC PSEUDOCYSTS 
OF THE FETAL MEMBRANES89
Microscopic chorionic pseudocysts are found in about 4% of 
placentas submitted for examination. Similar to laminar necro­
sis, this finding is thought to be related to membrane hypoxia. 
These lesions consist of lakes of colloid-like eosinophilic fluid 
within the chorion laeve (Fig. 9.12).

FIG U R E 9.13. Septal cyst. The cystic spaces contain proteinaceous 
fluid and are lined by interm ediate trophoblastic cells. The w all of the 
cyst also contains decidual cells and fibrinoid m aterial. (Courtesy of 
Dr. Jerzy Stanek.)

more prevalent in cases of maternal floor infarction/massive 
perivillous fibrin deposition. Histologically, septal cysts are 
filled with proteinaceous material and are lined by intermedi­
ate trophoblastic cells (Fig. 9.13).

Chorionic cysts occur in the chorionic plate and can be 
of substantial size. Histologically, they resemble septal cysts, 
except for the absence of decidual cells within their walls. 
Despite their sometimes impressive gross appearance, these 
cysts are of no clinical significance.

SEPTAL AND CHORIONIC CYSTS
Septal cysts are usually <1 cm and occur within the septal pil­
lars that demarcate the cotyledons of the placenta. Although 
septal cysts are considered to be an incidental finding, they are

FIG URE 9.12. Microscopic chorionic pseudocyst of the feta l mem­
branes. A lake of eosinophilic fluid is surrounded by interm ediate tro­
phoblastic cells of the chorion laeve. (Courtesy of Dr. Jerzy Stanek.)

DIVIDING MEMBRANE IN TW IN  
GESTATIONS1011
Roughly 70% of twin pregnancies are dizygotic, whereas 
the remaining 30% are monozygotic. A major part of the 
evaluation of placentas from twin gestations is the deter­
m ination of the existence and composition of the dividing 
membrane, which has implications for the zygosity of the 
infants. In twin placentas that are monochorionic, the twins 
are monozygotic (identical). Most dichorionic twin placen­
tas are associated with dizygous (fraternal) twins, but mono- 
zygous twins w ill also have a dichorionic placenta if  splitting 
of the fertilized egg occurs w ith in  the first 3 days follow­
ing fertilization. Separate twin placentas, which account for 
roughly 35% of cases, are dichorionic-diam niotic by defini­
tion, and are examined as if  they represented two singleton 
placentas. A fused placenta with a single sac with no dividing 
membrane, which accounts for only about 1% of cases, is 
monochorionic-monoamniotic by definition. This type of 
placentation is associated with a high rate of fetal morbid­
ity and m ortality due to the prevalence of umbilical cord 
entanglements (Fig. 9.14).

The determination of the type of twin placentation 
requires more expertise when evaluating a fused twin placenta
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FIGURE 9.14. Monochorionic-monoamniotic tw in placenta with  
umbilical cords. In this rare type of tw in placentation, the sharing of a 
single amniotic cavity by monozygous tw ins leads to a high incidence of 
cord complications. In this case, the cords have become entangled and 
knotted in tw o separate areas (arrows). (Courtesy of Dr. Richard L. Payne.)

with a dividing membrane. In this situation, the incidence of 
dichorionic-diamniotic placentation accounts for about 35% of 
the overall number of twin placentas, whereas monochorionic- 
diamniotic placentation accounts for the remaining 29% in 
the scenario where the other types of placentation add up to 
35% + 35% + 1% = 71%. This distinction can usually be 
made grossly, since the dividing membrane in dichorionic- 
diamniotic cases is thick and opaque, difficult to peel apart into 
its four separate layers, forms a ridge at the point of attachment 
to the fetal surface, and is not associated with vascular anasto­
moses between the two placental beds (Fig. 9.15). In contrast, 
the dividing membrane in monochorionic—diamniotic cases is 
thin and translucent (unless altered by meconium staining or 
chorioamnionitis), easily peels apart into two separate layers, 
has a smooth and continuous point of attachment to the fetal 
surface, and is often associated with numerous vascular anasto­
moses between the two placental beds. Note that any peeling 
maneuvers should be performed on only a portion of the divid­
ing membrane, so that some intact membrane is preserved for 
histology.

Histologic examination of either a roll of the dividing 
membrane or a T-shaped section that includes a portion of 
the dividing membrane attached to the fetal surface is used 
for confirmation of the type of placentation. The dividing 
membrane in dichorionic-diamniotic fused twin placen­
tas consists of a central layer of two fused chorionic mem­
branes sandwiched in between the two amniotic membranes 
(Fig. 9.16). In contrast, the dividing membrane in mono­
chorionic—diamniotic fused twin placentas consists of two 
fused amniotic membranes without any intervening chori­
onic tissue (Fig. 9.17). The presence or absence of the central 
stripe of chorion-derived intermediate trophoblastic tissue 
is the key distinguishing histologic feature, and the pres­
ence of the two fused chorions in the dividing membrane of

FIG URE 9.15. D ichorionic-diam niotic fused tw in  placenta. A: This 
cross-section at the junction of the tw o placental beds demonstrates 
the thick, off-w hite, opaque nature of the dividing membrane (top por­
tion of image). B: This portion of the dividing membrane has been 
peeled apart, revealing a centrally located, vertical ridge of firm tissue 
at the point of attachm ent to the fetal surface that is characteristic of 
this type of placentation.

dichorionic-diamniotic placentas is what makes it thick and 
opaque rather than thin and translucent.

The fact that there is no chorion in the dividing mem­
brane of the m onoch or ion ic— diamniotic fused twin placenta 
can be a source of confusion. The various designations (such as 
monochorionic-diamniotic) refer to the type of placentation 
rather than serving as an indicator of the composition of the 
dividing membrane; the single chorion that is referred to in 
the monochorionic-diamniotic fused twin placenta forms part 
of the membrane that envelopes the entire periphery of both

FIG URE 9.16. Dividing membrane of a dichorionic-diam niotic fused 
tw in placenta. The fusion of the tw o chorions results in a central cel­
lular stripe composed of chorionic-type intermediate trophoblast. The 
centrally located nodule w ithin the cellular band is a remnant of a cho­
rionic villus that has undergone pressure atrophy. Amniotic epithelium  
lines both sides of the dividing membrane.
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FIG URE 9.17. Dividing membrane of a monochorionic-diamniotic 
fused tw in placenta. A: This partial v iew  of a membrane roll dem­
onstrates the presence of tw o  loosely adherent amnions w ithout an 
interposed layer of chorionic tissue. B: Because the tw o  amnions are 
easily separated from one another, there is often an artifactual space 
between these tw o layers.

twins. Placentas of this type are at risk for tw in-tw in transfu­
sion syndrome, as discussed in the following section.

TW IN -TW IN  TRANSFUSION SYNDROME10-12
Twins from monochorionic placentas frequently share portions 
of their intraplacental vascular circulation. Such twins are at 
risk for the development of tw in-tw in transfusion syndrome, 
which is associated with a high incidence of premature delivery, 
cerebral palsy, intrauterine fetal demise, and perinatal death. 
This syndrome develops when significant artery-to-vein com­
munications are present deep within one or more cotyledons 
that shunt blood from the arteries of a donor twin through a 
shared capillary network to the venous system of the recipient 
twin. Artery-to-vein anastomoses in the other direction and 
the presence of artery-to-artery or vein-to-vein anastomoses 
may lessen the clinical significance of tw in-tw in transfusions.

The various types of vascular anastomoses that may be 
found in monochorionic twin placentas are best demonstrated 
by cannulating umbilical vessels, flushing them with water 
to remove the blood from their major placental branches, 
and injecting them with different colored dyes. Stripping the 
amnion off of the fetal surface further facilitates the examination 
of these vessels. When evaluating the fetal vessels of the chori­
onic plate, recall that arteries cross over veins. Note that tears in 
the placenta, formalin fixation, and previous in utero treatment 
of vascular anastomoses with laser coagulation will make it dif­
ficult or impossible to demonstrate these interconnections.

In full-blown examples of the twin—twin transfusion syn­
drome, the result is a donor twin with oligohydramnios related 
to low urine output that is small, anemic, and pale, and a recip­
ient twin with polyhydramnios related to high urine output

FIG U RE 9.18. T w in -tw in  transfusion syndrome. In this section 
through a formalin-fixed placenta from a m onochorionic-diam niotic  
tw in  placenta at 34 w eeks gestational age, the pale and larger pla­
cental territory represents that of the donor tw in , w hereas the smaller, 
darker, and congested placental territory a t right corresponds to that 
of the recipient tw in. The donor tw in w as smaller, anemic, and died 
in utero; the recipient tw in  w as larger, polycythemic, and survived. 
(Courtesy of Dr. Julio A. Lagos.)

that is large, polycythemic, and plethoric. An exception with 
regard to skin tone occurs when the donor twin dies first and 
the recipient twin acutely exsanguinates into the low-pressure 
circulation of the dead donor twin, which paradoxically results 
in the donor twin having a plethoric appearance and the recipi­
ent appearing pale.13 When performing autopsies on twins 
where the chronic tw in-tw in transfusion syndrome is a consid­
eration, it is best confirmed by documenting a discordance in 
heart size, with the donor heart being smaller and lighter than 
the recipient heart.

The placental territory corresponding to the donor twin 
in twin—twin transfusion syndrome is classically pale, whereas 
that of the recipient twin is dark red (Fig. 9.18). It is not 
uncommon for there to be unequal sharing of the placental 
territory, which is true for monochorionic twin placentas in 
general. Histologically, the donor villi are large, edematous, 
and relatively immature. The capillaries of the donor termi­
nal villi are depleted of mature red blood cells, but may con­
tain nucleated precursors as a compensatory response to fetal 
anemia (Fig. 9.19A). In contrast, the recipient villi are more 
mature and their capillaries are stuffed with mature red blood 
cells (Fig. 9.19B).

FETUS PAPYRACEUS
A fetus papyraceus is a shrunken dead fetus that has been com­
pressed against the fetal membranes by the growth of a living 
twin (Fig. 9.20). These flattened and necrotic structures are 
easily overlooked. Their most recognizable feature is the pres­
ence of an eye spot due to persistent retinal pigment.
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FIG U R E 9.19. T w in -tw in  transfusion syndrome a t 34  w eeks ges­
tational age. A: The donor villi are large, edematous, and noticeably 
depleted of red blood cells. Nucleated red blood cell precursors are 
present in some of the villous capillaries, as highlighted in the inset. 
B: The recipient villi are more mature and the villous capillaries are 
engorged w ith  red blood cells.

FIGURE 9.21. Severe acute chorioamnionitis. The feta l membranes 
covering the chorionic plate are opaque and pale yellow.

CHORIOAMNIONITIS AND FUNISITIS1415
Chorioam nionitis is inflammation of the fetal membranes, 
whereas funisitis refers to inflammation of the um bilical 
cord. In most cases, these inflammatory reactions repre­
sent a response to an ascending bacterial infection from the 
cervicovaginal area. M obilization of maternal neutrophils 
results in chorioamnionitis, which produces maternal symp­
toms that include fever, tachycardia, leukocytosis, uterine 
tenderness, and a malodorous vaginal discharge. However, 
these findings are neither sensitive nor specific for intrauter­
ine infection. In addition to the maternal component, the

FIG U R E  9.20 . Fetus papyraceus. A: In this specimen from a mul- 
tigestational pregnancy, note the presence of three separate fetal 
remnants w ith in  the membranes as marked by the w h ite  arrowheads. 
B: This exam ple features a more prominent eye spot (arrow). (Both 
images courtesy of Dr. Julio A. Lagos.)

fetus can also mount an inflammatory response to an am ni­
otic fluid infection beginning at about 20 weeks of gesta­
tion. This response is manifested by acute inflammation of 
umbilical and chorionic plate vessels, which may spread into 
neighboring stroma.

As detailed below, the pathologist should grade and stage 
chorioamnionitis and funisitis, since their severe and advanced 
forms are more likely to be associated with complications such 
as premature delivery, neonatal sepsis, neurologic impairment, 
and perinatal death.16 Following these guidelines will provide 
more clinically relevant and reproducible diagnoses and will 
assist future efforts in clinicopathologic correlation.

Acute Chorioamnionitis
Subtle examples of acute chorioamnionitis may be grossly inap- 
parent. In well-developed cases, the presence of membranes 
with an opaque, pale yellow appearance suggests the diagnosis 
(Fig. 9.21).

The earliest stage of the maternal inflammatory response 
is referred to as acute subchorionitis, during which mater­
nal neutrophils accumulate either in the layer of fibrin that 
is typically present beneath the chorionic plate or within the 
decidua of the extraplacental fetal membranes (Fig. 9.22A).* 
Shortly thereafter, the wave of neutrophils may be found as 
a localized band within the chorion laeve (Fig. 9.22B). This 
stage is referred to as acute chorionitis, and is also considered 
to be early in the course of the maternal inflammatory reaction. 
These early stages are estimated to indicate the presence of an 
infection that has been ongoing for 6 to 12 hours.

In the typical case of acute chorioamnionitis, there is 
a neutrophilic infiltrate within the fibrous chorion above the

^Whether the presence of neutrophils w ithin the membranous decidua is 
indicative of a response to an amniotic fluid infection is controversial. Since the 
lack o f an association of this finding with clinical symptoms could be explained 
equally well by it (a) representing an early, asymptomatic phase o f acute cho­
rioamnionitis, or (b) being totally nonspecific, it does not appear that this 
controversy is easily resolvable.
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FIG URE 9.22. Early maternal inflammatory response to an infection 
of the amniotic fluid. A: Acute subchorionitis. There is a dense infil­
trate of neutrophils in the decidual layer beneath the chorion laeve 
of the extraplacental feta l membranes, which could descriptively be 
termed acute membranous deciduitis. B: Acute chorionitis. A band of 
neutrophils has accumulated at the top of the trophoblastic layer of 
the chorion laeve. The overlying amnion is unremarkable.

chorion laeve and/or the amnion (Fig. 9.23). This reaction rep­
resents the intermediate stage of the maternal inflammatory 
response, and is estimated to develop between 12 and 36 hours 
after infection of the amniotic fluid. Acute chorioamnionitis 
is graded as severe when there is a continuous, confluent, and 
thick band of neutrophils or when subchorionic microabscesses 
are present. After 36 hours, it is likely that the advanced stage 
of the maternal inflammatory response w ill be present. This 
stage is manifested by necrotizing chorioamnionitis, which 
features karyorrhectic fragments derived from degenerating 
neutrophils, thickening and hypereosinophilia of the amni­
otic basement membrane, and degeneration and sloughing of 
portions of the amniotic epithelium.
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FIGURE 9.23. Severe acute chorioamnionitis. The membrane overly­
ing the chorionic plate contains a dense band of acute inflammatory cells 
that extends to just beneath the surface layer of amniotic epithelial cells.

Chronic Chorioamnionitis
The definition of this entity has not been standardized, its eti­
ology is unknown, and it is variably described as an unusual 
variant of chorioamnionitis17,18 or as being commonly seen in 
patients with preterm labor and premature rupture of mem­
branes.19 Most investigators define chronic chorioamnionitis as 
the presence of a chronic inflammatory infiltrate within the 
fetal membranes that is dominated by small lymphocytes of 
T  lineage, find an occasional association with acute chorioam­
nionitis, and note a strong association with villitis of unknown 
etiology (VUE).17-19 However, others state that the mono­
nuclear cells that characterize this lesion are predominantly 
macrophages, which by definition do not include those that 
are involved in scavenging meconium or hemosiderin, and 
note that coexistent acute chorioamnionitis should be at least 
focally present.14 It seems likely that the former investigators 
are studying an entity that may often have an immunologic 
basis related to maternal T  cells reacting against fetal tissue. 
In contrast, the latter authors appear to be studying examples 
of protracted cases of acute chorioamnionitis that have been 
smoldering for days or weeks, which should be designated as 
subacute rather than chronic chorioamnionitis.20

Funisitis
The fetal response is manifested by migration of fetal neutro­
phils from the lumens of umbilical and chorionic plate vessels 
across their smooth muscle walls and into neighboring stroma. 
The early stage of the inflammatory response involves neutro­
phils infiltrating the wall of chorionic plate vessels (chorionic 
vasculitis) or the umbilical vein (umbilical phlebitis). There 
is evidence that arterial involvement occurs later and is more 
likely to be associated with clinically significant adverse events 
such as neonatal sepsis. For these reasons, involvement of one 
or both umbilical arteries is considered an intermediate stage 
of the fetal inflammatory response. Whether veins or arteries 
are involved, the inflammatory infiltrate is typically oriented 
toward the source of the infection in the amniotic cavity 
(Fig. 9.24). Involvement ofW harton’s jelly is allowed in either 
stage, as long as it has not progressed to concentric umbili­
cal perivasculitis or necrotizing funisitis (see below). Given the 
significance of umbilical arterial versus venous involvement, 
the unqualified diagnosis of “acute funisitis” is too nonspecific; 
preferred diagnostic terms include umbilical phlebitis (vein 
only), umbilical arteritis (one or both arteries only), umbilical 
vasculitis involving vein and one artery, and umbilical panvas­
culitis (vein and both arteries).

The advanced stages of the fetal inflammatory response 
include concentric umbilical perivasculitis and necrotizing 
funisitis. In the former, dense bands of neutrophils encircle 
one or more umbilical vessels. Necrotizing funisitis is grossly 
characterized by a “barber pole” appearance to the unsectioned 
cord and by perivascular bands or crescents of ofF-white to 
pale yellow necrotic tissue when the cord is viewed in cross 
section.21,22 Histologically, the necrotic zones within Whartons
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FIG URE 9.26. Peripheral funisitis secondary to infection w ith  
Candida organisms. A: In this low-magnification view, note the pres­
ence of a patchy inflammatory infiltrate near the surface of the umbili­
cal cord (top). B: A t higher magnification, the subamniotic location 
of the Candida microabscesses is apparent. A Gomori methenamine 
silver stain showed fungal organisms consistent w ith  Candida species 
(not shown). (Glass slide kindly provided by Dr. Cheryl M . Reichert.)

F IG U R E 9.24. Acute funisitis w ith  involvement of an umbilical 
artery. A dense infiltrate of fe ta l neutrophils is seen migrating through 
a portion of the w all of an umbilical artery. The inflammation is ori­
ented tow ard the source of the infection in the am niotic cavity. The 
inset highlights the neutrophilic nature of the inflamm atory infiltrate.

je lly contain areas with abundant amounts of fragmented 
inflammatory debris and calcified material related to neutro­
phil karyorrhexis (Fig. 9.25). No exudate is present on the 
surface of the involved umbilical cord.

Candida Funisitis2324
A distinctive feature of C andida  chorioamnionitis is the pres­
ence of grossly recognizable pale yellow plaques measuring 
up to 2 mm in diameter that are found on the surface of the 
umbilical cord. The histologic correlate is a peripheral funisitis

in which inflammatory debris is present at the cord surface 
and nearby microabscesses are located just beneath the amni­
otic epithelium (Fig. 9.26). Fungal organisms consistent with 
Candida  species are present in the inflamed areas.

CHRONIC DECIDUITIS1525
Chronic deciduitis of the basal plate is characterized by either 
a diffuse lymphocytic infiltrate or a less impressive chronic 
inflammatory infiltrate that includes the presence of plasma 
cells (Fig. 9.27). Some cases may represent preexisting chronic

F IG U R E  9.25. Necrotizing funisitis. The outer portion of the band of 
necrosis is darkly stained due to its high content of inflammatory cells 
and associated basophilic debris. The lumen and smooth muscle w all 
of the neighboring vessel are in the upper left portion of the image. 
Note th at the normal feathery myxomatous tissue of W harton's je lly  
is conspicuously absent. The surface of the umbilical cord a t right has 
lost its am niotic epithelium , but is free of exudative material.

F IG UR E 9.27. Chronic deciduitis of the basal plate. Scattered lym­
phocytes and plasma cells are present, as shown at higher magnifica­
tion in the inset.
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endometritis or an abnormal response to the placental allograft, 
whereas others may be related to neighboring chronic villitis or 
maternal arteriopathy.

SELECTED VILLITIS-PRODUCING INFECTIOUS 
DISEASES OF THE PLACENTA
As mentioned above, the infectious agents that produce cho­
rioamnionitis and funisitis generally ascend from the cervix or 
vagina to involve the amniotic cavity. In contrast, the so-called 
TORCH infections1 have a hematogenous mode of transmis­
sion, reach the placenta via the maternal circulation, and result 
in inflammation of the chorionic villi (villitis).

Cytomegalovirus
Cytomegalovirus (CMV) is the most common recognizable 
infectious cause of chronic villitis, and may be associated with 
significant developmental abnormalities or intrauterine fetal 
demise. Placentas infected by CM V do not have a distinctive 
gross appearance. Histologically, the villi often appear overly 
cellular due to an increased number of lymphocytes, plasma 
cells, histiocytes, and stromal cells. The most characteristic his­
tologic findings of CM V villitis are (a) a lymphoplasmacytic 
infiltrate associated with remnants of obliterated blood vessels 
(Fig. 9.28) and (b) large, round to oval, purple intranuclear 
inclusions surrounded by a clear halo, sometimes accompanied 
by small cytoplasmic inclusions (Fig. 9.29A). Depending on 
the case, CM V inclusions may be readily identifiable or vanish­
ingly rare, and may be found within endothelial cells, macro­
phages, or trophoblastic cells.26 Immunohistochemical stains 
using an antibody directed against CM V can facilitate the 
diagnosis (Fig. 9.29B).27 Other histologic findings that are seen 
in some cases of CM V villitis include villous stromal necrosis, 
hemosiderin deposition, calcification, and fibrosis.

Parvovirus B1928
Parvovirus B19 is the etiologic agent of the dermatologic condition 
known as erythema infectiosum (“fifth disease”), which is a rash- 
producing illness that is most common in children. Most adults 
who are infected with parvovirus B19 are either asymptomatic or 
develop a self-limited arthropathy, but this virus can be transmit­
ted to the fetus and placenta. Parvovirus B19 selectively infects 
and destroys actively dividing cells, and has a particular affinity for 
erythroblasts. The consequences to the fetus range from insignifi­
cant to fatal, with death occurring in about 10% of cases.

The fetal anemia that may be induced by parvovirus B19 
infection typically results in a placenta that is large and pale. 
Villi are edematous, and features of villitis are conspicuously

i . v V

^TORCH is an acronym for a group of viral, bacterial, and parasitic infections 
that can infect the placenta, fetus, and neonate. It stands for Toxoplasmosis, 
Others (e.g., syphilis, varicella zoster, parvovirus B19), Rubella, Cytomegalo­
virus, and Herpes simplex virus.
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FIG URE 9.28. C M V villitis from a case w ith intrauterine fetal demise 
at 28 weeks gestational age. A: Note the presence of a focal lympho­
plasmacytic villous infiltrate associated w ith a central nodular aggregate 
of vessels whose lumens have been obliterated. B: This high-magnifica­
tion view  highlights an area w ith prominent lymphoplasmacytic villitis.

absent. Careful examination of the villous capillaries reveals 
erythroblasts with characteristic intranuclear inclusions that are 
glassy and light purple, which displace the host chromatin to 
the periphery of the nuclear membrane (Fig. 9.30A). The diag­
nosis can be further substantiated using immunohistochemistry 
(Fig. 9.30B). Parvovirus inclusions may also be found in fetal 
autopsy tissue, particularly within the bone marrow and liver.

Congenital Syphilis29-31
Syphilis is caused by the spirochete T reponem a pa llidum . 
Pregnant women with this disease can transmit this microor­
ganism to the fetus through the placenta. This is an unusual
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FIG U R E 9.29. C M V villitis from a case w ith  intrauterine fetal demise 
at 17 w eeks gestational age. A: Characteristic intranuclear inclusions 
w ith  halos are present, along w ith  granular cytoplasmic inclusions. 
B: This image shows reactivity of the infected cells w ith  a CM V immu­
nohistochemical stain.
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FIG URE 9.30. Chorionic villi 
w ith parvovirus B19 infection 
from a case of intrauterine fetal 
demise at 23 weeks gestational 
age. A: Several of the erythro- 
blasts w ithin the villous capil­
laries, such as the one marked 
by the arrow, contain charac­
teristic intranuclear inclusions 
w ith peripheral condensation of 
chromatin. B: This image demon­
strates the presence of infected 
erythroblasts using a parvovirus 
B19 immunohistochemical stain.

occurrence in compliant patients who have access to first tri­
mester screening and effective antibiotic treatment. However, 
when it occurs, it often leads to abortion and stillbirth.

The placenta in congenital syphilis is usually large and 
composed of relatively immature villi. These enlarged villi con­
tain an increased number of macrophages, which is the primary 
reason for their hypercellular appearance (Fig. 9.31). Focal 
areas of acute or chronic villitis may be present, along with 
fibrotic vascular changes that may result in villous vessels with 
luminal narrowing, recanalization, or obliteration. The more 
subtle vascular changes of congenital syphilis are characterized

by a few concentric layers of pericapillary fibrosis, which results 
in an onion skin pattern (Fig. 9.31). Nucleated red blood cell 
precursors are commonly seen within the fetal circulation in 
stillborns with congenital syphilis, which is reflective of fetal 
anemia and/or hypoxia.29

The histologic triad that suggests the diagnosis of con­
genital syphilis can be summarized as the presence of enlarged 
hypercellular villi, proliferative fetal vascular changes, and 
acute or chronic villitis.30 The identification of spirochetes is 
required for definitive diagnosis, and may be accomplished by 
silver stains (Dieterle, Steiner and Steiner, or Warthin-Starry), 
immunofluorescence, immunohistochemistry, or polymerase 
chain reaction.30

Although one study found a strong association between 
necrotizing funisitis and congenital syphilis,21 the bulk of 
the literature suggests that this severe form of funisitis can be 
caused by a variety of infectious agents.22,32,33

Congenital Listeriosis31
Congenital listeriosis is caused by Listeria m onocytogen es, which 
is a gram-positive bacterial rod. Infection of the fetus and pla­
centa with this organism may result in premature delivery, neo­
natal sepsis, meningitis in the first few weeks after birth, or 
spontaneous abortion.

Listeria villitis is distinctive in that neutrophils rather 
than chronic inflammatory cells predominate, and only scat­
tered villi are involved (Fig. 9.32). In areas with more exten­
sive involvement, there may be patches of villous necrosis and 
abscess formation. In some cases, these small abscesses may be 
grossly visible as punctate pale yellow foci within the substance 
of the placenta. Chorioamnionitis is also typically present, 
which may be associated with funisitis.

FIG U R E 9.31. Placenta from a stillborn fetus w ith congenital syphi­
lis a t 34  w eeks gestational age. The enlarged villi are hypercellular 
and show some concentric pericapillary stromal fibrosis (arrow). 
Several nucleated red blood cell precursors are also present w ithin  
the villous capillary marked by the arrow.
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FIGURE 9.32. Congenital listeriosis from a spontaneous abortion at 
15 weeks gestational age. The involved villus contains an extensive neu­
trophilic infiltrate. As is typical, the neutrophils in some areas are sand­
wiched between the trophoblastic layer and the villous stroma (arrow}.

VILLITIS OF UNKNOWN ETIOLOGY31 3435
VUE affects approximately 10% of placentas. It is estimated 
that roughly 95% of cases of chronic villitis fall into this cat­
egory, with most of the remainder due to TORCH infections. 
Since VUE is a microscopic finding, adequate sampling of the 
placenta is necessary to detect it. About 90% of cases can be 
identified with standard protocols that sample two to three sec­
tions of placental parenchyma, although higher detection rates 
can be obtained with additional sampling.

VUE is characterized by a lymphohistiocytic infiltrate 
involving villi in a focal and patchy distribution that may 
preferentially involve distal v illi, stem villi, or basal villi 
(Fig. 9.33). The presence of villous plasma cells should

FIG URE 9.33. VUE from a placenta at 40 weeks gestational age 
with a history of intrauterine growth restriction. The abnormal villi 
exhibit increased cellularity due to an infiltrate of lymphocytes and 
histiocytes. Involutional vascular changes are also present.

suggest an infectious process such as C M V  placentitis. Stem 
villi involved by VUE may show obliterative loss of ves­
sels, which results in clusters o f avascular sclerotic villi in 
the downstream territory supplied by these vessels. In cases 
w ith stromal destruction and trophoblastic necrosis, the 
involved villi agglutinate in a m anner that stands out at low 
magnification.

The finding that most o f the intravillous lymphocytes in 
VUE are T  cells o f maternal origin suggests that this lesion 
may represent a host (mother) versus graft (placenta) reac­
tion. However, VUE is a diagnosis o f exclusion, and it is 
not possible in any given case to exclude w ith complete con­
fidence the presence of an undetected causative infectious 
agent.

Differential Diagnosis
The differential diagnosis of VUE includes infectious chronic 
villitis and, in those cases of VUE with obliterative vascular 
changes, there is also a resemblance to fetal thrombotic vascu- 
lopathy (FTV).

• In contrast to villitis related to viral and syphilitic infec­
tions, there is no evidence of infection in either the mother 
or infant with VUE. In addition, VUE tends to occur in 
placentas from pregnancies that are at or near term, shows 
patchy villous involvement, and is lim ited to terminal and 
stem villi, whereas infectious chronic villitis is usually asso­
ciated with preterm deliveries, generally involves the entire 
villous tree, and commonly involves the fetal membranes or 
umbilical cord as well.

• VUE with stem villous involvement associated with oblitera­
tive fetal vasculopathy and FTV can both feature prominent 
areas of downstream avascular sclerotic villi, but the former 
lesion is distinguished by the presence of a significant lym­
phohistiocytic infiltrate within the villous stroma.

Clinicopathologic Correlation
When focal and low grade, as is usually the case, VUE is usu­
ally not associated with an adverse pregnancy outcome. How­
ever, well-developed examples of VUE are an important cause 
of intrauterine growth restriction, neurologic impairment, and 
recurrent pregnancy loss.

VUE has been reported to recur in up to 25% of cases. 
Recurrent lesions may be of greater severity than their prede­
cessors, which is presumably a reflection of previous antigenic 
priming and the reactivation of memory T  cells.

PLACENTAL INFARCTS36
An infarct is a region of coagulative necrosis related to local isch­
emia that results from obstruction of the blood flow that supplies 
that area. In placental infarcts, the vessels that are occluded are of 
maternal origin and are usually branches of the spiral arteries at the
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FIG U R E 9.34. Acute and subacute infarcts. A: This section through 
fresh placental tissue dem onstrates the presence of an acute infarct 
involving the le ft half of specimen. B: This section through formalin- 
fixed placental tissue shows extensive involvement by tannish brown 
infarcts th a t spare the central aspect. Although these infarcts are 
older than the red infarct in (A ), their colors are not directly compa­
rable because of differences in fixation. The m aternal surface is a t the 
bottom of both images.

base of the placenta that normally enter the intervillous space. Pla­
cental infarcts are common, especially in women with preeclamp­
sia, essential hypertension, and thrombophilic disorders. When 
focal, these infarcts represent incidental findings, but multiple or 
large infarcts or those found during the first two trimesters sug­
gest maternal vascular disease and are more likely to be of clinical 
significance. Extensive infarction is associated with fetal hypoxia, 
intrauterine growth restriction, and intrauterine fetal demise.

Acute placental infarcts are red, and are drier and firmer than 
uninvolved placental tissue (Fig. 9.34A). As the infarcts age, they 
become brown (Fig. 9.34B) and eventually turn into hard, ofF- 
white to pale yellow masses (Fig. 9.35). They classically are wedge 
shaped, with the base of the wedge abutting the basal plate.

Histologically, early infarcts show collapse of the intervil­
lous space and villous agglutination followed by gradual loss of 
intensity of basophilic staining of the nuclei of the syncytiotro­
phoblastic lining (Fig. 9.36). Old infarcts consist of ghost out­
lines of completely necrotic villi separated by variable amounts 
of fibrin (Fig. 9.37).

MATERNAL FLOOR INFARCTION/MASSIVE 
PERIVILLOUS FIBRIN DEPOSITION37'40
Maternal floor infarction is an uncommon disorder of 
unknown etiology that may cause premature delivery, intra­
uterine growth restriction, neurologic impairment, or fetal 
death. It m ay recur in subsequent pregnancies, which is impor­
tant information to convey to the obstetrician and patient. 
Most investigators currently think that maternal floor infarc­
tion and massive perivillous fibrin deposition are variants of 
the same entity, with the major difference being the site of the

FIG URE 9.35. Old infarcts. Several old infarcts w ith a pale yellow  
appearance are present in these cross sections through formalin-fixed 
placental tissue. Note how the base of the infarcts abuts the maternal 
surface at the bottom of the slices. (Courtesy of Dr. Julio A. Lagos.)

bulk of the fibrinoid deposits. Since intervillous and basal plate 
fibrin is present to some degree in all placentas, the diagnosis of 
maternal floor infarction/massive perivillous fibrin deposition 
can be subjective in borderline cases. It has been suggested that 
at least a portion of the maternal surface of the placenta have 
fibrinoid deposits that result in a thickness of >3 mm before a 
diagnosis of maternal floor infarction is rendered.38

Maternal floor infarction is somewhat of a misnomer, 
since the primary abnormality is massive deposition of fibrin in 
the decidual rim of the basal plate and to varying degrees in the 
intervillous space, which secondarily leads to villous atrophy, 
sclerosis, or infarction. Grossly, classic cases of maternal floor 
infarction exhibit a thickened, firm, pale yellow, corrugated 
rind over large portions of the basal plate related to deposits of 
fibrin (Fig. 9.38). The extent to which this fibrinoid material 
extends into the substance of the placenta is variable from region

FIG UR E 9.36. Acute infarcts. A: The terminal villi are crowded 
together w ith loss of much of the intervillous space. B: In this slightly 
more advanced example, some of the syncytiotrophoblastic nuclei 
stain less intensely than normal and have a smudged appearance.
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FIG URE 9.37. A ,B : Old infarcts. Ghost outlines of a confluent mass 
of necrotic villi are separated by variable amounts of fibrin.

to region and case to case (Fig. 9.39). In some cases, the depo­
sition of this material in a net-like distribution from the basal 
to chorionic plates imparts a lardaceous or marbled appear­
ance to the sectioned surface, and cystic spaces may be present 
within the substance of the placenta (Figs. 9.40 and 9.41A). 
These cystic spaces may represent either residual blood-filled 
lakes within the intervillous space (Fig. 9.41 B) or septal cysts 
as shown in Figure 9.13.

As mentioned above, chorionic villi in the involved areas 
show secondary changes related to the effects of encasement 
and slow strangulation by the fibrinoid deposits (Fig. 9.42). 
Extravillous intermediate trophoblastic cells have a tendency to 
migrate into and proliferate within the fibrinoid material (see 
Figs. 10.38 and 10.39).

In contrast to true infarcts that are caused by an occlusive 
vascular event, villi entrapped by massive amounts of fibrin 
do not form a confluent mass. In addition, the villi enmeshed 
in fibrin maintain their normal spacing, whereas in recent
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FIG URE 9.38. M aternal floor infarction. The deposition of fibrin 
over most of the maternal surface has resulted in a pale, corrugated 
appearance that is sometimes referred to as a "gyriform" pattern. The 
normal cotyledonoid architecture of the maternal surface is conspicu­
ously absent. (Courtesy of Dr. Julio A. Lagos.)

FIG U RE 9.39. M aternal floor infarction/massive perivillous fibrin 
deposition. In this exam ple, excessive fibrinoid m aterial is present in 
portions of the basal plate a t right and throughout most of the placen­
tal parenchyma.

infarcts, the villi are closely approximated due to the collapse 
of the intervillous space that is caused by a lack of perfusion.

SUBCH0RI0NIC FIBRIN PLAQUES
In term placentas, incidental fibrin plaques that represent 
thrombosis of maternal blood are commonly found beneath 
the chorionic plate. These off-white to pale yellow plaques are 
usually about 2 to 3 cm in diameter and only a few mm thick, 
and may have a laminated appearance when viewed in cross 
section (Fig. 9.43). Chorionic villi are not incorporated into 
these plaques. The most likely explanation for their formation 
is that they are related to traumatization of the chorionic plate 
during the course of normal fetal movements.41

FIG U R E 9.40. M aternal floor infarction/m assive perivillous fibrin 
deposition. This cross section reveals placental tissue w ith massive 
perivillous fibrin deposition extending from the basal plate (bottom) to 
the feta l surface (top).
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FIGURE 9.41. M aternal floor infarction/massive perivillous fibrin 
deposition. A: This section through a formalin-fixed placenta shows 
full-thickness lardaceous deposits of fibrin and scattered cysts, some 
of which are filled w ith  blood. B: This histologic section demonstrates 
an irregularly shaped residual blood lake w ithin the intervillous space. 
(Gross image courtesy of Dr. Julio A. Lagos.)

INTERVILLOUS THROMBI
Intervillous thrombi are a common finding within the sub­
stance of the placenta. They may be single or multiple and typ­
ically measure 1 to 2 cm in diameter. When recently formed, 
they are dark red clots, but over time they evolve into lesions 
that are laminated and off-white. The section on fetomaternal 
hemorrhage contains an example of the gross appearance of 
intervillous thrombi (see Fig. 9.55).

Intervillous thrombi displace villi and are composed of 
an admixture of fetal and maternal red blood cells and fibrin 
that are usually at least focally laminated in histologic sec­
tions (Fig. 9.44). They are indicative of focal fetal hemorrhage

FIGURE 9.42. M aternal floor infarction/massive perivillous fibrin 
deposition. In this high-magnification view, perivillous fibrinoid m ate­
rial is seen encasing atrophic villi. This histologic pattern differs from  
that of infarcted placental villi (compare w ith Figs. 9.36 and 9.37).

FIGURE 9.43. Subchorionic fibrin plaques. A: This portion of the cho­
rionic plate contains several pale yellow  plaques. B: Cross-sectional 
v iew  of one of these plaques.

into the maternal blood of the intervillous space that presum­
ably occurs via rupture of a villus at its thinnest and weakest 
point (the vasculosyncytial membrane). Isolated intervillous 
thrombi represent an incidental finding, but when multiple 
these lesions may be an indication of more clinically sig­
nificant fetomaternal hemorrhage, as discussed later in this 
chapter.

HEMATOMAS 
Marginal Hematoma
Marginal hematomas are located at the junction of the periph­
eral margin of the placental disc and the extraplacental fetal 
membranes. These crescentic-shaped blood clots may track 
along the undersurface of the adjacent fetal membranes or 
extend onto the maternal surface of the placenta (Fig. 9.45).

FIGURE 9.44. Intervillous thrombus. Note the laminations, which 
are most prominent in the upper right portion of the thrombus.
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FIGURE 9.45. Marginal hematoma. A: In this view  of the maternal 
surface, a crescentic-shaped, dark red blood clot is wedged between the 
peripheral margin of the placenta and the fetal membranes. B: In this 
section through the marginal hematoma and placenta, the fetal surface 
is at right and the maternal surface is at left. Note how the hematoma 
tracks underneath the fetal membranes in the top half of the image.

Retroplacental Hematoma
A large retroplacental hematoma is the type of hematoma that 
is most often associated with placental abruption, which is dis­
cussed at the end of this section. These hematomas are sand­
wiched in between the basal plate and the superficial aspect of 
the uterine wall. Indentation and compression of the overlying 
placental tissue by the hematoma often leads to villous infarc­
tion (Fig. 9.46). W ith time, the hematoma turns brown and 
may develop string-like strands or degenerative cysts on its 
path toward resorption.

FIGURE 9.46. Retroplacental hematoma. This section through a 
formalin-fixed placenta shows a retroplacental hematoma associ­
ated w ith an overlying compressed rim of infarcted tissue. Compare 
the appearance of the infarcted tissue w ith that of normal placen­
tal parenchyma at right, and note the stringy appearance and cystic 
degeneration of portions of the peripheral aspect of the hematoma.

FIGURE 9.47. Subchorial thrombohem atoma. N ote how the clot is 
interposed betw een the chorionic plate and the underlying placental 
tissue and bulges into the am niotic cavity. The deep margin of the clot 
is slightly irregular due to focal extensions into the intervillous space.

Massive Subchorial Thrombohematoma42
This rare lesion, which is also known as a Breus’ mole, repre­
sents extravasated blood of maternal origin that dissects and 
coagulates between the chorionic plate and the underlying villi 
(Fig. 9.47). These clots bulge into the amniotic cavity, and 
may extend into the intervillous space. W hen of sufficient size, 
these thrombohematomas can be associated with fetal injury 
or death.

Subamniotic Hematoma43
Subamniotic hematomas are secondary to rupture of the fetal 
vessels that course through the chorionic plate and are separated 
from the amniotic cavity by only a thin layer of amnion.This 
type of hematoma rarely occurs in utero and is more often the 
result of excessive traction on the umbilical cord during delivery. 
Recent subamniotic hematomas appear as a thin-walled, hem­
orrhagic cysts protruding into the amniotic cavity. More remote 
clots of this type are composed of fibrin and brown fluid.

Hematomas and Placental Abruption44
When the pathologist encounters a placenta with an attached 
hematoma or detached blood clot, the major issue that needs to 
be addressed is whether or not there was a placental abruption 
(abruptio placentae), which is associated with retroplacental 
bleeding and clot formation. In this condition, there is prema­
ture detachment of the placenta from the uterine implantation 
site due to a hemorrhagic event at the interface between these 
two tissue types. If this happens acutely, there will not be suf­
ficient time for clot formation, and the diagnosis will be a clini­
cal rather than pathological one. W hen extensive and acute, 
placental abruptions often lead to the death of the fetus and 
may also result in maternal morbidity or mortality.
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The clinical features of abruption include vaginal bleed­
ing coming from the cervical os, pain in the abdominopel- 
vic region, fetal distress, and maternal hypotension. These 
symptoms m ay also be seen in other conditions, and are 
not always present. In cases in which a very recent clot has 
formed, it m ay be only loosely attached to the placenta. 
Such a clot is likely to arrive in the pathology laboratory in 
separate fragments, which should be measured and weighed 
(sim ilar clots m ay form during the normal postpartum 
period). More established retroplacental hematomas have 
features as described in the section on these lesions, and their 
presence should be correlated with the clinical impression of 
the degree and significance of premature separation from the 
im plantation site.

The varied clinical outcome of placenta-related hemor­
rhages can best be explained by categorizing them into arterial 
and venous types.2 A bleed from a large, centrally located, high- 
pressure artery is likely to result in the classic acute form of pla­
cental abruption and may be associated with a centrally located 
retroplacental hematoma with compressed and/or infarcted 
placental tissue. In contrast, hemorrhage from a low-pressure 
vein is likely to occur in a peripheral, chronically distended 
vessel and be associated with a marginal hematoma, chronic 
abruption, and circumvallation. The finding of diffuse cho- 
rioamniotic hemosiderosis in this situation can be explained 
by the passive flow of blood following the path of least resis­
tance, which usually is just beneath the chorion. Hemosiderin 
m ay also be deposited within the membranes in cases in which 
maternal blood has leaked into the amniotic fluid. An example 
of chorioamniotic hemosiderosis is illustrated in Figure 9.59.

FETAL THROMBOTIC VASCULOPATHY4!M9
FTV is a chronic disorder that is characterized by thrombi 
within fetal vessels of the chorionic plate, stem villi, or umbili­
cal cord that result in clustered groups of distal villi with scle­
rotic and avascular cores and/or stromal-vascular karyorrhexis. 
Well-developed forms of FTV are associated with intrauter­
ine growth restriction, cerebral palsy, thromboembolic events 
w ithin the fetus or neonate, and stillbirth. Most commonly, 
chronic partial or recurrent intermittent obstruction of the 
umbilical cord is the primary event that leads to the develop­
ment of FTV via creation of a thrombogenic state (vascular 
stasis). Arteries and/or veins may be involved. Although fetal 
arteries of the chorionic plate can be identified using the guide­
line that arteries cross over veins, differentiation of vessel type 
is usually not possible in histologic sections.

Grossly, the involved segments of placental parenchyma 
in florid examples of FTV appear pale and granular, and the 
occluded fetal vessels can often be identified by (a) their firm, 
distended appearance, and (b) the presence of discolored throm­
botic material within their lumens (Fig. 9.48). In contrast to the 
agglutinated masses formed by infarcts, the involved placental 
tissue is not firm, since the abnormal villi remain separated 
from one another and bathed by the maternal blood in the

FIGURE 9.48. Fetal thrombotic vasculopathy. A: This v iew  of the 
sectioned surface of tw o slices of formalin-fixed placental tissue dem­
onstrates the presence of occlusive thrombi w ithin some of the large 
fe ta l vessels of the chorionic plate. The largest thrombus (arrow) lies 
w ithin an artery that sits atop a vein that is filled w ith fresh dark blood. 
The patches of pale and granular placental tissue correspond to fibrotic 
avascular villi that are supplied by the occluded arterial vessels. Unlike 
infarcts, these regions are not firm. B: This low-magnification view  
shows an occlusive thrombus w ithin a large vessel of the chorionic 
plate. (Gross image courtesy of Dr. Julio A. Lagos.)

intervillous space. In those cases in which thrombotic vessels 
are not grossly identified, they may be found within vessels of 
stem villi (Fig. 9.49) or their presence may be inferred by the 
clusters of abnormal villi that demonstrate either avascularity 
and sclerosis of their cores or stromal-vascular karyorrhexis. 
These abnormal villi are characteristically found adjacent to 
or intermingled with functional distal villi that are supplied by 
a neighboring flowing branch of the fetal vascular system, and 
are lined by a seemingly unaffected layer of syncytiotropho­
blastic cells (Fig. 9.50). Various criteria have been proposed

FIGURE 9.49. Fetal thrombotic vasculopathy. In the stem villus that 
occupies most of this image, recent organizing thrombi are present in 
tw o of the three muscularized vessels.
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FIGURE 9.50. Fetal thrombotic vasculopathy. A: Clusters of fibrotic 
avascular villi produced by thrombosis of a feta l vessel are intermin­
gled w ith distal villi whose capillaries are engorged w ith red blood 
cells. B: Specks of karyorrhectic debris are present w ithin some of the 
fibrotic villi. Note that the sclerotic villi have a preserved syncytiotro­
phoblastic lining.

that require these abnormal villi to be of a certain minimum 
extent in an effort to restrict this diagnosis to lesions of clinical 
significance. Most recently, an average of >15 affected villi per 
section of placental parenchyma has been suggested as a m ini­
mum diagnostic threshold for FTV.49

The lesion that was previously referred to as hemorrhagic 
endovasculitis is characterized by villous changes that include 
endothelial and stromal karyorrhexis, organizing thrombi, 
recanalized vessels, fragmented and extravasated red blood cells, 
and deposition of hemosiderin,50 and is now considered to be 
within the spectrum of FTV. Some examples of this phenom­
enon may represent an early phase of thrombosis-related villous 
damage that will gradually progress to the end-stage of avascu­
lar sclerotic villi. In other cases, this histologic pattern may be 
related to venous stasis caused by an upstream venous occlusive 
thrombus rather than a fetal artery occlusion, with the latter 
thought by some to be more apt to produce downstream avas­
cular villi without appreciable karyorrhectic changes.

Differential Diagnosis
FTV needs to be distinguished from (a) the normal involu­
tional changes that occur following intrauterine fetal demise 
and (b) VUE associated with obstructive fetal vasculopathy.

• In contrast to FTV, the vascular and villous changes that are 
seen following the intrauterine death of the fetus, which are 
described in the next section, involve the placenta diffusely 
rather than regionally, and are not associated with micro­
scopic patches of avascular villi or villi with stromal-vascular 
karyorrhexis adjacent to normal v illi.51

• The presence of stem villi with a significant lymphohistio- 
cytic infiltrate and obliterative vascular changes in associa­
tion with downstream avascular villi is most likely related

to VUE rather than FTV.34 This distinction is worth mak­
ing, since VUE is much more likely to recur in a subsequent 
pregnancy than FTV.

PLACENTAL CHANGES FOLLOWING FETAL 
DEATH IN UTERO51
Histologic examination of the placenta can be utilized to 
provide an estimate of the amount o f time that has elapsed 
between fetal death in utero and delivery of the stillborn. 
The three parameters that are most useful in this regard are 
(a) intravascular karyorrhexis within small vessels of terminal 
villi, (b) vascular luminal abnormalities o f the stem villi, and
(c) extensive fibrosis of terminal villi. Intravascular karyor­
rhexis is recognized as minute basophilic particles of nuclear 
debris of capillary endothelial and/or white blood cell origin 
within the lumens of villous capillaries. The stem villus vas­
cular abnormalities feature muscular vessels with either total 
luminal obliteration or fibroblastic ingrowth resulting in septa- 
tion of the lumen into several small blood-filled compartments 
(Fig. 9.51). These postmortem vascular changes presumably 
are enabled by the continued oxygenation of the intervillous 
space of the placenta that is supplied by the maternal circula­
tion. Extensively fibrotic terminal villi have stromal cores that 
are hyalinized, fibrotic, and completely avascular.

If none of the three findings listed above is present, then 
fetal death can be presumed to have occurred within 6 hours 
of delivery. If only intravascular karyorrhexis is found, then the 
time of fetal death is most likely between 6 hours and 2 days of 
delivery. If vascular luminal abnormalities of the stem villi have 
developed without extensive fibrosis of terminal villi, then the 
time of fetal death can be estimated to be between 2 days and

FIGURE 9.51. A,B: Postmortem vascular changes in stem villi. The 
muscular vessels w ithin these stem villi exhibit fibroblastic septation 
of the vessel lumens, which results in a compartmentalized appear­
ance that som ewhat resembles recanalization of a thrombus. The 
changes in (A) are less florid than in (B). Clinicopathologic correlation 
indicated that this stillborn fetus died 4 to 5 days prior to delivery.
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2 weeks prior to delivery. If extensive fibrosis of terminal villi 
is present, then the interval between fetal death and delivery is 
probably more than 2 weeks. In most cases, the stillborn fetus 
w ill also be available for pathologic examination to help estab­
lish the time of fetal death.52,53

The distinction of the vascular postmortem changes 
described above from FTV is discussed in the previous section.

ACUTE ATHEROSIS5455
Acute atherosis is characterized by fibrinoid necrosis of the 
muscularized walls of decidual and superficial myometrial spi­
ral arteries and arterioles coupled with the presence of mural 
aggregates of lipid-laden macrophages (Fig. 9.52). A perivas­
cular mononuclear cell infiltrate may also be present. Throm­
bosis of these vessels leads to infarcts of the corresponding 
villous territory, which may be numerous and extensive. Acute 
atherosis should not be confused with the fibrinoid necrosis 
that occurs in spiral arteries as a consequence of invasion by 
intermediate trophoblastic cells, which represents normal 
physiologic remodeling of these vessels during pregnancy.

Acute atherosis is most commonly seen in preeclampsia, 
which is also known as toxemia of pregnancy. Preeclampsia 
occurs after the 20th week of gestation and affects about 5% of 
all pregnancies. In addition to the definitional finding of preg­
nancy-induced hypertension, patients with preeclampsia also 
have proteinuria and/or generalized edema. Eclampsia refers to 
the condition in which otherwise unexplained seizures develop 
in a preeclamptic patient. Following delivery, preeclampsia 
resolves and the necrotizing arteriopathy regresses.

The identification of acute atherosis in a preeclamptic 
patient is facilitated by the examination of several sections of

FIGURE 9.52. Preeclampsia-associated acute atherosis of maternal 
vessels in the placental basal plate. The w alls  of the spiral arteries  
have undergone fibrinoid necrosis and contain several lipid-laden  
macrophages. The larger of the tw o  damaged vessels also contains 
an organizing thrombus, which w as associated w ith  infarction of the 
neighboring placenta. (Courtesy of Dr. Deborah J. Gersell.)

the basal plate and the rim of decidua attached to the fetal 
membranes in order to obtain profiles of a sufficient sample of 
spiral arteries. Despite these efforts, few or no maternal vessels 
may be present for evaluation in some cases.

INCREASED SYNCYTIAL KNOTS 
(TENNEY-PARKER CHANGE)

Chronic maternal vascular underperfusion of the placenta is asso­
ciated with several different reaction patterns that may be seen at 
the level of the chorionic villi, maternal vessels, or umbilical cord.55 
One of these reaction patterns is the presence of patches of villi 
with an increased number of syncytial knots, which is also known 
as Tenney-Parker change (Fig. 9.53).56 Syncytial knots, which 
represent aggregates of apoptotic syncytiotrophoblastic nuclei, 
normally become more numerous with increasing gestational age. 
Thresholds that have been recommended for making the subjec­
tive interpretation of increased knots include the presence of knots 
on more than 30% of the distal villi or simply an impression that 
the number of knots is excessive for gestational age.

CHORANGIOSIS5758
Chorangiosis refers to the presence of significant numbers 
of highly vascular terminal villi, and has been quantitatively 
defined as >10 terminal villi with more than 10 capillary loops 
per villus occurring in several different regions of the placenta 
(Fig. 9.54). Chorangiosis is found in about 5% of placentas, 
and occurs in a variety of settings. In many cases, there is an 
association with a chronic decrease in oxygen tension within 
the intervillous space. Chorangiosis is presumably related to 
elongation and increased coiling of the preexisting capillary 
network in an attempt to optimize gas exchange.

Congestion of the villous capillary loops may simulate cho­
rangiosis, but simply represents engorgement of the preexist­
ing capillary architecture. The distinction of chorangiosis from 
chorangiomatosis is discussed in the section on the latter entity.

FIGURE 9.53. Increased syncytial knots (Tenney-Parker change).
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FIGURE 9.54. Chorangiosis. In this high-magnification v iew  from  
one of several clusters of similar-appearing term inal villi, the number 
of villous capillary loops is markedly increased from the number that is 
normally present. (Courtesy of Dr. Deborah J. Gersell.)

FETOMATERNAL HEMORRHAGE59
Severe hemorrhage of fetal blood into the maternal circula­
tion is a rare occurrence and may be the cause of fetal anemia 
or intrauterine fetal demise. In cases of chronic or repeated 
episodes of fetomaternal hemorrhage, the placenta typically 
exhibits diffuse villous edema, multiple intervillous thrombi, 
excessive weight, increased thickness, and nucleated red 
blood cells w ithin the villous capillaries (Figs. 9.55 and 9.56). 
The latter finding beyond about 20 weeks of gestation is a 
reliable indicator that there is some abnormal process stimu­
lating fetal erythropoeisis. W hen this constellation of features 
is encountered, the pathologist should recommend that the

FIGURE 9.55. Chronic severe fetom aternal hemorrhage associated 
w ith intrauterine fetal demise. This section through the formalin-fixed  
term placenta demonstrates thick and pale (edematous and anemic) 
parenchyma w ith tw o intervillous thrombi. The placenta weighed 900 
g, which is almost tw ice its expected weight.

FIGURE 9.56. Severe fetom aternal hemorrhage a t 39 w eeks gesta­
tional age associated w ith  intrauterine fetal demise. A: The chorionic 
villi are edematous and anemic. B: Note the presence of nucleated red 
blood cells w ithin some of the villous capillaries.

clinician request a Kleihauer-Betke test on a smear of maternal 
blood. This test enables the identification of red blood cells 
that contain fetal hemoglobin and can provide an estimate 
of the extent of the fetomaternal hemorrhage. Flow cytomet­
ric analysis of maternal blood utilizing antibodies directed 
against fetal hemoglobin can also be used for this purpose.

Possible causes of severe fetomaternal hemorrhage include 
maternal abdominal trauma, amniocentesis, a placental tumor, 
and abruption. In most cases, no specific cause is identified.

ERYTHROBLASTOSIS FETALIS60
Erythroblastosis fetalis, which is also known as hemolytic 
disease of the newborn, is largely a preventable disease that 
is rarely seen in modern obstetrical practice. It is due to the 
formation of maternal antibodies that develop in response to 
blood group incom patibility between mother and child (usu­
ally differences in the Rh D, A, B, or Kell antigens). Severe 
forms of this disease are most frequent in the situation with 
an Rh-negative mother and an Rh-positive child. In order 
for the mother to develop these antibodies, there must be 
significant hemorrhage of fetal blood into the maternal circu­
lation, with childbirth serving as the most common oppor­
tunity for this occurrence. Given this sequence o f events, the 
risk for erythroblastosis fetalis is much greater in subsequent 
pregnancies than it is in the first one. Prophylactic use of 
Rho-gam (immune globulin containing anti-D antibodies) 
in at-risk mothers markedly reduces the risk of immuniza­
tion of the mother against the Rh antigen of the fetal red 
blood cells.

In its full-blown form, the destruction of fetal red blood 
cells in erythroblastosis fetalis leads to anemia and jaundice. 
The anemia results in hypoxic injury to the heart and liver that 
leads to generalized edema and ascites (hydrops fetalis) via car­
diac decompensation and decreased plasma oncotic pressure.
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The placenta in classic cases of erythroblastosis fetalis 
is enlarged and pale, may contain one or more intervillous 
thrombi, and resembles that seen in chronic severe fetoma- 
ternal hemorrhage (see Fig. 9.55). Histologically, patches of 
enlarged and edematous villi are interm ingled with normal- 
appearing terminal v illi, the cytotrophoblastic layer is more 
conspicuous and m itotically active than normal, numer­
ous macrophages are present within the villous stroma, and 
nucleated fetal red blood cells are found w ithin the villous 
capillaries. Although typical of erythroblastosis fetalis, many 
of these findings can also be seen in fetal anemia due to other 
causes, cardiac failure, hypoproteinemia, and other disorders.

MECONIUM STAINING OF FETAL 
MEMBRANES61
When the near-term fetus is under distress, passage of meconium 
(fetal intestinal contents) into the amniotic fluid may occur. 
Meconium is also commonly found within the amniotic fluid 
of pregnancies that are beyond their due dates. If meconium is 
aspirated by the fetus, it can induce a chemical pneumonitis that 
results in respiratory distress (meconium aspiration syndrome).62

Grossly, meconium staining is recognized as a green or 
greenish brown discoloration of the membranes (Fig. 9.57). 
Meconium induces reactive and degenerative changes within 
the amniotic epithelium that include pseudostratification, 
clubbing, and disorganization (Fig. 9.58A). Prolonged expo­
sure of the membranes to the toxic effects of meconium even­
tually results in epithelial necrosis and sloughing. The presence 
of golden brown, finely granular, nonrefractile meconium pig­
ment within macrophages of the connective tissue layer of the 
amnion indicates that the meconium has been present within 
the amniotic fluid for at least 1 hour (Fig. 9.57B).

Meconium pigment needs to be distinguished from the 
more coarsely granular, brown refractile deposits of hemosiderin 
that may be found either extracellularly or within macrophages

#
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FIGURE 9.58. Meconium staining of the fetal membranes. A: Note the 
reactive changes in the epithelium of the amnion. B: This image high­
lights the presence of amniotic macrophages with golden brown pigment.

of the amnion and chorion (Fig. 9.59A). In contrast to meco­
nium, these granules stain with iron stains such as Prussian blue 
(Fig. 9 .59B). Although diffuse chorioamniotic hemosiderosis has 
been thought to be an uncommon lesion that is associated with 
chronic marginal separation of the placenta (“chronic abruption”) 
and circumvallation,2 this view has recently been challenged.63

MECONIUM-ASSOCIATED VASCULAR 
NECROSIS6465
W ith prolonged exposure to meconium on the order of >16 
hours, the cytotoxic effects of its constituent elements may 
result in a characteristic alteration to umbilical and chorionic
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FIGURE 9.57. Meconium staining of the feta l membranes of the  
chorionic p late. The membranes have a greenish-brown discoloration.

FIGURE 9.59. Fetal membranes with chorioamniotic hemosiderosis from
a patient w ith a history of chronic marginal separation of the placenta and 
circumvallation. A: In the stroma beneath the amniotic epithelium, note 
the presence of coarsely granular brown pigment within macrophages. 
B: In this portion of the membranes, a Prussian blue stain demonstrates 
the presence of blue-staining iron particles within the chorion.
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FIG URE 9.60. Meconium-associated vascular myonecrosis of an 
umbilical vessel. The affected myocytes are a t the periphery of the 
vessel at the bottom of the image. They exhibit eosinophilic to oran­
geophilic cytoplasmic degeneration w ith  "balling up" and detachment 
from the vessel w all.

plate vessels. This alteration, termed meconium-associated 
vascular necrosis, is characterized by apoptosis of smooth 
muscle cells of the periphery of vessel walls. These apoptotic 
myocytes form rounded, eosinophilic to orangeophilic bod­
ies that detach from the outer wall of the affected vessels 
(Fig. 9.60). At scanning magnification, involved vessels are 
often abnormally dilated, which is a clue to look closely for 
myonecrosis at the periphery of the vessel walls and to search 
for pigmented macrophages within Whartons jelly. The rec­
ognition of meconium-associated vascular necrosis may assist

in the defense of the obstetrician in medicolegal cases brought 
forth for an unexpected adverse delivery outcome, since the 
presence of this rare and easily overlooked lesion is strongly 
associated with cerebral palsy.

AMNION NODOSUM66
Amnion nodosum is a rare lesion that is associated with 
oligohydramnios, although it also occurs under other cir­
cumstances. It is characterized by m ultiple light gray to 
yellow-tinged nodules projecting from the amniotic surface, 
which are most noticeable on the portion of the amnion that 
covers the chorionic plate (Fig. 9.61). These nodules mea­
sure only about 1 to 5 mm in diameter, m ay coalesce to form 
small plaques, and are easily removed when gentle pressure is 
applied.

Histologically, the dominant element w ith in  the nod­
ules of amnion nodosum is amorphous eosinophilic mate­
rial, w ithin which are embedded occasional cell remnants 
and lanugo hair fragments (Fig. 9 .62). These nodules are 
derived prim arily from sloughed fetal skin particles that are a 
normal constituent o f amniotic fluid. In cases that are associ­
ated with oligohydramnios, it appears that the reduction of 
amniotic fluid leads to a condition in which these particles 
aggregate and deposit on damaged areas o f the amniotic sur­
face. The finding of amnion nodosum should prompt the 
clinician to look for oligohydramnios-associated conditions 
such as pulmonary hypoplasia and abnormalities of the uri­
nary tract.

Amnion nodosum needs to be distinguished from squa­
mous metaplasia, which is discussed in the following section.
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FIG U R E 9.62. Amnion nodosum. The lesion consists of a nodule of 
amorphous eosinophilic material admixed w ith  scattered cellular e le­
ments that is loosely attached to the surface of the amnion covering 
the chorionic plate.

SQUAMOUS METAPLASIA OF 
THE AMNIOTIC SURFACE
This common abnormality is of no clinical significance and 
features small pearly-white patches or plaques that have a pre­
dilection for the amniotic surface near the insertion site of the 
umbilical cord. Histologically, this lesion is characterized by 
the presence of variably keratinized stratified squamous epithe­
lium that is sharply demarcated from the normal epithelium of 
the amnion (Fig. 9.63).

Squamous metaplasia may be grossly confused with 
amnion nodosum. However, in contrast to amnion nodosum, 
the patches and plaques of squamous metaplasia are not easily 
separated from the amnion. In addition, these two lesions have 
distinctly different histologic features.

AMNIOTIC BAND SYNDROME67
If the amnion is disrupted and separates from an intact cho­
rion due to trauma or other poorly understood mechanisms, 
the resulting thin fibrous strands can entangle a wide variety 
of body parts as a consequence of subsequent fetal movement. 
These bands can constrict the extremities, digits, neck, umbili­
cal cord, body wall, and craniofacial region, which can result in 
circular grooves, syndactyly of banded digits, ischemic damage, 
malformations, and amputations. The fetus may also swallow 
the free end of one of these strands, leading to its head being 
drawn toward and held against the placental surface. Each case 
is unique, the defects are asymmetric, and the risk of recurrence 
in a future pregnancy is negligible.

Pathologists generally only see cases of this phenom­
enon that are associated with fetal demise, such as those that 
occur with strangulation of the umbilical cord or neck or with 
severe craniofacial involvement. In examining the placenta and 
fetus, the pathologist should take gross photographs and note 
the presence, location, and effect of the bands. The residual 
amnion is typically collapsed around the base of the umbili­
cal cord. Histologically, the bands consist of fibrous tissue that 
may or may not be lined by amniotic epithelium. Sections of 
the chorionic plate show an absence of amnion and fibrosis 
of the chorion, often with superficially adherent proteinaceous 
debris and fetal squames.

PLACENTAL INSERTION OF 
THE UMBILICAL CORD
In most placentas, the umbilical cord inserts on the fetal sur­
face in either a central location or with varying degrees of 
eccentricity. On occasion, the cord inserts at the margin of 
the placental disc, producing what is also known as a “bat­
tledore placenta” (Fig. 9.64). In about 1% of placentas, there

FIG U R E 9.63. Squamous metaplasia. There is an abrupt transition FIG U RE 9.64. M arginal cord insertion (Battledore placenta). The
betw een the am niotic epithelium at left and the focus of squamous chorionic plate has a greenish-brown discoloration due to meconium
m etaplasia a t right. staining.
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FIG URE 9.65. Velamentous insertion. The branching vessels of the 
umbilical cord insert into the fetal membranes instead of into the cho­
rionic plate of the placenta.

is a velamentous insertion of the cord into the fetal membranes 
(Fig. 9.65). Velamentous insertions are associated with vari­
ous fetal anomalies and their exposed and unsupported vessels 
are susceptible to mechanical injury. The risk of life-threaten­
ing in jury to the fetus is particularly high when velamentous 
vessels traverse the internal cervical os, which is a condition 
known as vasa previa.

SINGLE UMBILICAL ARTERY6869
The normal umbilical cord has two arteries and one vein. 
Deoxygenated blood within the umbilical arteries travels from 
the fetus to the chorionic villi, whereas the umbilical vein 
returns oxygenated blood to the fetus. The only other veins 
that carry oxygenated rather than deoxygenated blood are the 
pulmonary veins that empty into the left atrium of the heart.

A single umbilical artery (two-vessel cord) is found in < 1 % 
of placentas, and is associated with various congenital anom­
alies and a low birth weight (Fig. 9.66). Since the umbilical 
arteries may fuse close to the placenta and give the false impres­
sion of a single umbilical artery, cross sections of the umbilical 
cord that are to be submitted for histologic evaluation should 
be taken at least 5 cm from the placenta] insertion site.70

TORSION AND STRICTURE OF 
THE UMBILICAL CORD
The normal umbilical cord is a spiraled structure that resembles 
an elongated spiral staircase. Umbilical cord torsion is deemed 
to have taken place when such twisting is focally excessive and 
associated with a significant decrease in cord diameter. Limit­
ing the definition of torsion in this way facilitates its distinc­
tion from cords with a subjective and clinically inconsequential 
increase in twisting that does not obstruct blood flow. True

FIG U RE 9.66. Single umbilical artery. The artery a t le ft can usually 
be distinguished from the umbilical vein by its thicker w a ll and lumen 
that is either collapsed or of sm aller diameter. The umbilical vein is 
typically dilated and filled w ith  fresh blood.

umbilical torsion is usually located near the fetal end of the 
cord, but may also occur near the placental end (Fig. 9.67). 
Umbilical cord torsion may be associated with a stricture, 
which is characterized by a focal area in which the lumen of the 
umbilical cord vessels is constricted or obliterated in conjunc­
tion with loss of W hartons jelly. Such lesions are associated 
with venous congestion, thrombosis, and edema of the cord.

EDEMA OF THE UMBILICAL CORD
Varying degrees of edema of the umbilical cord are found in 
about 10% of deliveries, and may be associated with respira­
tory distress of the newborn (Fig. 9.68).71 When massive and 
most prominent at the infant’s end of the cord, the possibility 
of retrograde urination into the cord through a patent urachus 
should be considered.72

FIG U R E 9.67. Torsion and stricture of the umbilical cord (arroW] 
associated w ith intrauterine feta l demise.
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FIG U R E 9.68. Prominent edema of the umbilical cord.

TRUE KNOTS OF THE UMBILICAL CORD
Most true knots are loosely tied and are clinically insignificant 
(Fig. 9.69). If the knot has been tight for a long period of time 
or has been acutely tightened, it may be responsible for fetal 
death. True knots need to be distinguished from kinks pro­
duced by focal vascular dilatations, vascular loops, and out­
ward projections formed by an overabundance of Wharton’s 
jelly  (“false knots”).

NUCHAL CORD
In a nuchal cord, the umbilical cord encircles the neck of the fetus 
one or more times. Nuchal cords can cause fetal demise, usually 
in mid-pregnancy, through compromise of the umbilical circula­
tion and/or blood flow through the jugular veins (Fig. 9.70). If 
this situation develops gradually, the neck of the fetus is thin and 
pale, the head is edematous and congested, and there is throm­
bosis of the umbilical vessels (Fig. 9.71). Nuchal cords are found

FIG URE 9.70. Nuchal cord. Loops of umbilical cord can be faintly  
seen through the fetal membranes in the region of the neck of the 
fetus (arrow). The placenta is at left.

fairly frequently in term deliveries, where they are typically not 
associated with an untoward pregnancy outcome.73,74

UMBILICAL CORD HEMATOMA
An umbilical cord hematoma is a rare lesion that forms when 
bleeding from one of the umbilical vessels is contained by 
Wharton’s jelly. If this barrier is breached, then blood enters 
the amniotic cavity. Umbilical cord hematomas typically are 
located near the fetal end of the cord and appear as a reddish 
purple fusiform enlargement (Fig. 9.72).

The clinical significance of an umbilical cord hematoma 
varies from inconsequential to being the cause of perinatal

FIG U RE 9.69 . True knot of the umbilical cord. Compare the true knot 
(center) w ith  the false knot located beneath it and to the left.

F IG U RE 9.71. Nuchal cord (same case as preceding figure). 
A: The umbilical cord is tightly wrapped around the neck of the fetus. 
Thrombosis of umbilical vessels w as also present (not shown). B: The 
neck is thin and pale and the head is spherical, edematous, and con­
gested due to the blockage of venous return to the heart that normally 
occurs through the jugular veins.
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FIGURE 9.72. Umbilical cord hematoma associated w ith  feta l 
demise. A: The reddish-purple hematoma is present at its typical loca­
tion near the fetus. B: Compression of the umbilical vessels by the 
hematoma has resulted in stasis, dilatation, and thrombosis of the 
umbilical vein. (Courtesy of Dr. Richard L. Payne.)

mortality. Cases associated with fetal death are related to either 
significant blood loss or compression of fetal vessels.

PLACENTAL MESENCHYMAL DYSPLASIA
Placental mesenchymal dysplasia is discussed in Chapter 10 as 
part of the differential diagnosis of partial hydatidiform mole.

CHORANGIOMA58
A chorangioma (placental capillary hemangioma) is found 
in about 0.5% of placentas that are submitted for pathologic 
examination, making it the most common placental tumor. 
Most chorangiomas are solitary and measure <0.5 cm, but 
these tumors may be several cm in diameter. They are usually 
located in the marginal and/or subchorionic regions of the 
placenta (Fig. 9.73). These tumors may be composed of one 
or more nodules, and usually have a tan, brown, red, and/ 
or dark purple sectioned surface (Fig. 9.74). Yellow or white 
areas w ithin the tumor are typically due to remote infarction.

Histologically, chorangiomas are composed of numerous 
vascular channels of capillary type with surrounding pericytes 
(Fig. 9.75A). The supporting stroma varies from inconspicuous 
to prominent. A characteristic feature of chorangiomas is the 
presence of a flattened to variably hyperplastic layer of tropho­
blastic cells that stretch around the periphery of the tumor (Fig. 
9.75B). This finding, coupled with the presence of muscle- 
specific actin-positive pericytes that normally envelope the cap­
illaries of stem rather than terminal villi, supports an origin from 
stem villi. Degenerative changes, which include myxoid change, 
hyalinization, necrosis, and calcification, may be present.

FIGURE 9.73. Chorangioma. The tumor bulges from the feta l sur­
face of the placenta. Note its typical location in the subchorionic 
region near the placental edge.

Occasional chorangiomas that exhibit increased cellular­
ity, mitotic activity, and nuclear atypia have been referred to as 
atypical cellular chorangiomas (Fig. 9.76). Despite their wor­
risome appearance, these tumors behave in a benign fashion. 
When evaluating a tumor of this type, it is comforting to know 
that there has yet to be a reported case of primary placental 
angiosarcoma.

Chorangiomas are generally of no clinical significance, 
although they may be associated with preeclampsia, multiple 
gestation, premature delivery, and an increased incidence of 
fetal hemangiomas. Chorangiomas of intermediate size may be 
associated with intrauterine growth restriction related to sig­
nificant amounts of blood being diverted to the chorangioma 
rather than to functional villi.75 Those rare chorangiomas that 
attain a large size (on the order of 10 cm) may function as

FIGURE 9.74. Chorangioma. This v iew  of the sectioned surface 
demonstrates a solid subchorionic tumor w ith  varying shades of tan, 
brown, red, and dark purple th a t is sharply demarcated from the under­
lying placental tissue. The yellow  area represents a band of necrosis 
(infarction) w ith patches of dystrophic calcification.
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FIGURE 9.75. Chorangioma. A: These lesions consist of a prolifera­
tion of capillary-like vessels w ith  associated pericytes. B: A  layer of 
trophoblastic cells enmeshed in fibrin (top) forms the peripheral rim of 
the chorangioma (bottom). Interposed betw een the trophoblastic cells 
and the vascular proliferation is a band of chorionic connective tissue.

FIGURE 9.77. Chorangiomatosis. The stem villi in this region show  
histologic features that are similar to that of a chorangioma. The larg­
est stem villus in this image contains thick-w alled vessels. The term i­
nal villi are unaffected by this process.

arteriovenous shunts and produce high-output cardiac failure 
with resultant hydrops fetalis.76

CHORANGIOMATOSIS58
Chorangiomatosis is sim ilar to chorangioma in its frequency, 
clinical associations, and histologic features. However, cho­
rangioma is characterized by the formation of an expansile 
nodular mass, whereas the vascular proliferation in choran­
giomatosis is lim ited to stem villi (Fig. 9 .77). Involvement 
of the placenta may be focal, segmental, or multifocal. Cases 
that are diffuse and multifocal are more likely to be associated 
w ith clinically significant conditions than the more localized

FIGURE 9.76. Atypical cellular chorangioma. A: The vascular pro­
liferation is more cellular than usual. Note the presence of a thin rim 
of trophoblastic cells lining the periphery of the tumor at right. B: The 
vascular nature of the tumor is difficult to appreciate in this area, 
which is m itotically active.

forms of this lesion. Foci of chorangiomatosis may be seen in 
about 10% of chorangiomas; conversely, about 10% of cases 
or chorangiomatosis are associated with a chorangioma.

In contrast to chorangiomatosis, chorangiosis features 
excessive capillarization of te rm in a l villi with sparing of stem 
villi, and lacks the associated muscle-specific actin-positive peri­
cytes that are present in chorangiomatosis and chorangiomas.

LEIOMYOMA INVOLVING THE FETAL 
MEMBRANES
A few cases of leiomyoma involving the fetal membranes have 
been reported (Fig. 9.78).77,78 Although it is possible that these 
tumors originate from the smooth muscle cells that line the

FIGURE 9.78. Leiomyoma involving the fetal membranes. The 
bisected leiomyoma, which is intim ately associated w ith  the fetal 
membranes, has a solid, whorled, pale-tan  sectioned surface. 
(Courtesy of Dr. Richard L. Payne.)

ak
us

he
r-li

b.r
u



588 DIAGNOSTIC GYNECOLOGIC AND OBSTETRIC PATHOLOGY: AN ATLAS AND TEXT

vessels that nourish the fetal membranes, the only case studied 
thus far using genetic techniques has been shown to represent 
a submucosal uterine leiomyoma that had become incorpo­
rated into the fetal membranes.77 Intraplacental leiomyomas 
are equally rare, and at least one has also been shown by genetic 
techniques to be of uterine origin.79

METASTASES OF MATERNAL CANCER 
TO THE PLACENTA8081
Metastasis of maternal cancer to the placenta is quite rare. 
There is often no gross evidence of metastatic disease, with 
the tumor represented solely by scattered clusters of malignant 
cells within the maternal blood-containing intervillous space. 
In such cases, extensive histologic sampling may be required to 
identify foci of placental involvement. It is important to note 
if  invasion of the chorionic villi and villous vessels is identified, 
since this is the presumed mechanism by which the maternal 
cancer cells gain access to the fetal circulation. Actual fetal 
metastasis of maternal cancer is very uncommon, but may 
result in a fatal outcome.

Although malignant melanoma represents <10% of the 
cancers encountered in pregnant women, it is the most com­
mon type of cancer found to metastasize to the placenta and/ 
or fetus (Fig. 9.79). The major reason for this overrepresenta­
tion appears to be that widespread melanoma at its preterminal 
and rapidly progressive stage, which is almost always present 
when the placenta is involved, is more commonly seen in the 
reproductive age group than other types of aggressive, high- 
stage tumors that might exhibit a similar behavior.

FIG URE 9.79. A ,B : M aternal malignant melanoma metastatic to 
the placenta. Pigmented nests of melanoma are present w ithin the 
intervillous space.
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Gestational Trophoblastic Disease
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INTRODUCTION
Gestational trophoblastic disease encompasses a spectrum of 
gestation-related abnormal trophoblastic proliferations ranging 
from molar pregnancies to trophoblastic neoplasms with varying 
degrees of aggressiveness. Placental site nodules and the exagger­
ated placental site are lesions of intermediate trophoblast that are 
often included in the differential diagnosis of trophoblastic neo­
plasms. However, since placental site nodules and the exaggerated 
placental site are nonmolar, nonneoplastic processes that typically 
present as incidental findings in endometrial curettings, they are 
discussed in the section on the endometrium and myometrium 
in pregnancy, abortion, and the postpartum period in Chapter 4.

COMPLETE HYDATIDIFORM MOLE
Classic Complete Mole (13 or More Weeks 
Gestational Age)
The vast majority of complete moles are diploid or tetraploid,1 
but all genetic material is of paternal origin. This unusual and 
diagnostically useful genotype is typically the result of fertiliza­
tion of an egg devoid of functional maternal DNA (a so-called 
empty egg) by a single sperm that subsequently duplicates its 
genetic material, but occasionally may also be the result of two 
separate sperms fertilizing an empty egg.2 In Europe and the 
United States, the incidence of complete mole is approximately 
1 in every 2,000 clinically recognized pregnancies.3 If left in 
utero to run its natural course, a complete mole will typically 
present with second-trimester vaginal bleeding, a uterus that is 
large for gestational age, a “snowstorm” pattern on ultrasound, 
and a markedly elevated serum ß -hC G  (>100,000 mlU/mL).

Grossly, classic complete moles are voluminous specimens 
that resemble loosely aggregated grapes, with a mean maximal

villous diameter of 0.7 cm (Fig. 10.1).1 There is generalized vil­
lous edema with a range of hydropic swelling, and central villous 
cavitation (cistern formation) is common. Although some cisterns 
may rupture and collapse during tissue extraction and processing, 
those that do not will contain fluid that appears faindy eosino­
philic and granular in histologic sections. There is often a thin, 
well-demarcated, compressed rim of villous stroma surrounding 
the cisterns. Embryonic tissues are almost always absent, as are 
recognizable vascular structures within the villous stroma.

In addition to the grape-like villous swelling, the other cardi­
nal feature of the classic complete mole is circumferential villous 
trophoblastic hyperplasia. This excessive proliferation of tropho­
blast is easily identified, but its extent and pattern of distribution 
are haphazard (Figs. 10.2 to 10.5). In the intervillous space, the tro­
phoblastic proliferation may exhibit sheet-like growth and severe 
cytologic atypia, and may form bridges across villous structures 
(Fig. 10.6). Intravillous trophoblastic pseudoinclusions may also be 
present (Fig. 10.7). These pseudoinclusions are typically large and 
irregularly shaped, and have a different appearance than those that 
are a regular feature of partial moles (compare with Fig. 10.15).

Classic Complete Mole versus Partial Mole
The main features of a classic complete mole that help to dis­
tinguish it from a partial mole are (a) the diffuse and more 
pronounced nature of the villous edema, which results in a 
spectrum of villous sizes and more numerous cisterns, (b) the 
more extensive trophoblastic hyperplasia, (c) the absence of 
embryonic tissues, (d) the diploid/tetraploid rather than trip- 
loid DNA content, and (e) the lack of immunoreactivity for 
p57 in cytotrophoblast and villous stromal cells (see below). 
An additional finding that is much more prevalent in complete 
moles than in partial moles and hydropic abortions is wide­
spread severe nuclear atypia in the intermediate trophoblast of 
the implantation site (Fig. 10.8).4
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Clinical Behavior
Complete moles are associated with a 15% to 20% incidence 
of persistent gestational trophoblastic disease.5 This complica­
tion usually takes the form of persistent or invasive complete 
mole, although postmolar trophoblastic neoplasms can also 
occur. The estimated incidence of subsequent choriocarcinoma 
is 1 in 40 (2.5% ).6

Early Complete Mole (7-12 Weeks 
Gestational Age)
W ith early prenatal care and advances in ultrasound techniques, 
failed pregnancies are now identified and evacuated with a 
gestational age as early as 7 weeks.7 This has had an impact on

FIG U R E 10.2. Complete hydatidiform mole. N ote the prominent 
circum ferentia l trophoblastic hyperplasia and generalized villous 
edema.

FIGURE 10.1. Complete hyda­
tidiform mole. A: The tissue is 
abundant and composed of loosely 
aggregated vesicles of variable 
size. (Courtesy of Dr. Richard L. 
Payne.) B: These vesicles have 
been suspended in saline for pho­
tography.

the ease at which pathologists can recognize complete moles, 
since moles evacuated at this early stage do not show the pro­
nounced villous edema, cistern formation, and widespread 
circumferential trophoblastic proliferation that are seen in 
complete moles several weeks later in gestation. Instead, the 
low-power clue to the possibility of a very early complete mole 
(VECM) is the presence of bulbous villi with a myxoid stroma 
that may be blue tinged (Figs. 10.9 and 10.10). This stroma 
contains primitive mesenchymal cells with increased cellular- 
ity, stromal karyorrhexis, and delicately branching immature 
vascular networks (Fig. 10.11).8 The contour of these villi has 
been variously described as resembling the toes of a foot or 
that of a cauliflower, phyllodes tumor, knuckle, or club. The 
primitive capillary-like spaces within these villi are devoid of

FIG U RE 10.3. Complete hydatidiform mole. In this example, cisterns 
are present (labeled C), and there is less trophoblastic proliferation 
than in Figure 10.2.
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FIG URE 10.4. Complete hydatidiform mole. This molar villus exhib­
its cistern formation and circumferential trophoblastic hyperplasia. 
The cistern is surrounded by a compressed rim of villous stroma, and 
is filled w ith fluid that contains lightly eosinophilic, granular m aterial.

fetal-derived nucleated red blood cells and are destined to 
degenerate.9

The appearance of villi from early complete moles is dis­
tinctive and differs from that seen in normal gestation, partial 
moles, nonmolar gestations with chromosomal abnormalities, 
and abortions with hydropic degeneration (see below). When 
villi with low-power features that are suggestive of VECM are 
encountered, the identification of a subset of villi with circum­
ferential trophoblastic hyperplasia helps to confirm the diag­
nosis. Although the trophoblastic proliferation is often focal in 
these cases, those villi that display this feature usually do so in 
a fairly obvious fashion (Figs. 10.9 and 10.10). Cisterns may 
be present or in the early stages of development (Fig. 10.12), 
but are not necessary for a diagnosis of VECM. As in classical

FIG U RE 10.5. Complete hydatidiform mole. Prominent vacuolization 
of the hyperplastic syncytiotrophoblastic cells that surround this molar 
villus create a lace-like pattern.

FIG U R E 10.6. Complete hydatidiform mole. The molar villus a t the  
far right side of the image merges w ith an area of sheet-like growth 
of intervillous trophoblast, which exhibits patches of severe nuclear 
atypia.

complete mole, supportive evidence for a molar pregnancy is 
the finding of severe nuclear atypia within the intermediate 
trophoblast of the implantation site.

A recent study has emphasized the importance of vil­
lous stromal changes (incomplete vasculogenesis and increased 
karyorrhexis and apoptosis) over circumferential trophoblastic 
hyperplasia in the recognition of VECM.10 When a morphologic 
diagnosis of VECM cannot be made with confidence, lack of 
nuclear staining with the p57 antibody in villous stromal cells 
and cytotrophoblastic cells can help to confirm the presence of a 
complete mole (see below). Recognition of VECM is of clinical 
importance, since the incidence of persistent gestational tropho­
blastic disease with this entity appears to be similar to that of con­
ventional complete moles that are diagnosed later in gestation.7,9

FIG UR E 10.7. Complete hydatidiform mole. M o lar villi may contain 
large, irregularly shaped trophoblastic pseudoinclusions, such as 
those marked by the arrows.
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CHAPTER 10 GESTATIONAL TROPHOBLASTIC DISEASE 593

FIG U R E 10.8. Complete hydatidiform mole. In this example, the 
interm ediate trophoblast a t the im plantation site exhibits severe 
nuclear atypia.

FIG URE 10.9. Very early complete mole. Note the (a) characteris­
tic cauliflower-like villous shape, (b) primitive mesenchymal villous 
stroma w ith increased cellularity and necrobiosis, and (c) diffuse, cir­
cumferential trophoblastic hyperplasia. The latter finding w as present 
in only a subset of villi.

PARTIAL HYDATIDIFORM MOLE
Partial moles frequently present with late first-trimester vaginal 
bleeding, a uterus that is of small or normal size for gestational 
age, a low to normal /3-hCG, and the clinical impression of a 
missed abortion.11 In a study from Ireland of almost 20,000 
pregnancies, the incidence of partial mole was approximately 1 
in 700 pregnancies, which presumably reflects the incidence in 
Europe and the United States as well.3

Almost all well-documented partial moles are triploid,11 
with one set of maternal chromosomes and two sets of paternal 
chromosomes (diandric triploidy) that is the result of fertiliza­
tion of a normal egg by either two sperms or a single sperm 
that subsequently duplicates its genetic material. Although 
most diandric triploid gestations are histologically recognizable 
as partial moles, a minority of these genetic partial moles show 
only subtle or no diagnostic features.12 Nontriploid partial 
moles should be viewed with a heavy dose of skepticism, since 
most are reclassified upon critical reexamination.11 It should 
also be noted that not all triploid gestations are partial moles, 
since about one-third have been found to be digynic rather 
than diandric, and these digynic triploids lack histologic fea­
tures diagnostic of partial moles.12

Gross examination of partial moles may reveal hydropic 
villi admixed with normal villi, but the hydropic changes are 
less prominent than in classic complete moles and may not be 
evident to the naked eye. Histologically, the partial mole can 
be thought of as a toned-down version of the complete mole 
when it comes to the extent of hydropic swelling, cistern forma­
tion, and trophoblastic proliferation, although it must be kept 
in mind that these two abnormalities are very different at the 
cytogenetic level.

Partial moles with classic histology exhibit all of the fol­
lowing features: (a) two distinct populations of villi, with 
one enlarged and edematous and the other small and often

fibrotic (Figs. 10.13 and 10.14); (b) circumferential tropho­
blastic hyperplasia, usually focal and mild (Figs. 10.13 to 
10.15); (c) of the villi that are enlarged and edematous, many 
exhibit irregular, scalloped outlines (Figs. 10.13 and 10.15);
(d) small, round trophoblastic pseudoinclusions, which actu­
ally represent cross sections of narrow invaginations of surface 
trophoblast, are seen within some of the villi with scalloped 
contours (Figs. 10.15 and 10.16); and (e) within the subset 
of edematous villi, at least a few exhibit central cavitation (cis­
tern formation) (Figs. 10.14 and 10.16). In contrast to com­
plete moles, evidence of fetal development is usually present,

FIG U RE 10.10. VECM w ith circumferential trophoblastic hyperpla­
sia. The villous stroma is myxoid and has a distinctive blue-tinged 
appearance that bears some resemblance to cartilage or the stroma 
of a fibroadenoma of the breast.
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FIG URE 10.11. Villous stroma 
in VECMs. A: Note the stromal 
hypercellularity and necrobiosis. 
B: Primitive branching capillaries 
w ith  degenerative changes are 
present.

often in the form of nucleated red blood cells within villous 
capillaries (Fig. 10.16 inset).

The histologic features of partial mole can be subtle, and 
this condition is probably underdiagnosed.311 Some investiga­
tors have found that specificity for a diagnosis of partial mole 
is maintained when three or more of the five features listed 
above are present,13 but confirmatory studies such as DNA 
flow cytometry are suggested when the histologic findings are 
equivocal. Although circumferential trophoblastic proliferation 
is one of the diagnostic features of partial mole, it is vaguely 
defined with no quantitative criteria. Subtle indications of this

FIG URE 10.12. Very early complete mole. The presence of packets 
of accumulated fluid w ithin the center of this molar villus is indicative 
of an early stage of development of a full-fledged cistern.

type of proliferative activity may be manifested by syncytio­
trophoblastic micropapillary projections (dubbed syncytiotro­
phoblastic snouts/sprouts/knuckles/notches or syncytial tags) 
that when tangentially sectioned may appear to be free-floating 
adjacent to molar villi (Fig. 10.15), or by a redundant layer of 
syncytiotrophoblastic cells with a vacuolated, lace-like appear­
ance similar to that illustrated for complete moles (Fig. 10.5).11 
In second-trimester partial moles, another helpful diagnostic 
clue that is occasionally seen within the villous stroma is the

FIG U R E 10.13. Partial hydatidiform mole. Large, irregularly shaped, 
edematous villi are admixed w ith  sm aller fibrotic villi, fulfilling the cri­
terion of tw o  distinct villous populations. One of the edematous villi 
has a scalloped outline (arrowheads). Trophoblastic hyperplasia is mild 
and involves a minority of the villi.
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FIG U R E 10.14. Partial hydatidiform mole. Two populations of villi 
are present. The large villus w ith  a central cistern (C) exhibits subtle, 
lace-like proliferation of syncytiotrophoblast (arrows).

FIGURE 10.16. Partial hydatidiform mole. The central villus w ith  
a cistern has been fortuitously sectioned through tw o trophoblastic 
invaginations (arrows), which are usually seen as "trophoblastic inclu­
sions.” The inset shows nucleated red blood cells w ithin a villous cap­
illary of a partial mole, which is indicative of fetal development.

presence of a distinctive maze-like conglomeration of thin- 
walled, dilated, anastomosing vascular channels (Fig. 10.17).14

Clinical Behavior
Although it has been previously estimated that patients with 
partial moles have a 5% to 10% chance of developing persis­
tent gestational trophoblastic disease, more recent studies have 
shown this incidence to be <1%.5,15 M any of the cases reported

in years past as partial mole with persistent gestational tropho­
blastic disease were diploid, and today would be reclassified 
as either complete mole or complete mole combined with a 
normal twin gestation.16 When persistence does occur follow­
ing a partial mole, it almost always represents retained resid­
ual molar tissue or, much less commonly, an invasive mole.11 
Rare, well-documented cases of partial mole with subsequent 
or concurrent development of choriocarcinoma have been 
reported, but this incidence appears to be on the order of 1 
in 1,000 (0.1% ).15,17 In light of the more recent and credible 
data documenting the minimal risk of progression of partial 
moles, it seems reasonable that some investigators are calling

FIG U R E  10.15. Partial hydatidiform mole. This image highlights an 
edem atous villus w ith characteristic scalloped outlines and several 
trophoblastic pseudoinclusions (arrows). M ild  trophoblastic prolif­
eration is also present, as manifested by micropapillary projections 
of syncytiotrophoblast. M ost of these trophoblastic sprouts appear to 
be detached from the perimeter of their associated villus (arrowhead). 
The inset shows micropapillary projections of syncytiotrophoblast 
attached to and protruding from the surface of another molar villus.

FIG U RE 10.17. Partial hydatidiform mole. The stroma of this 
enlarged villus contains maze-like vascular channels and pockets of 
edema fluid. The inset highlights a focus of maze-like vessels.
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FIG URE 10.18. Invasive hydatidiform mole. In this opened, formalin- 
fixed uterus, a hemorrhagic, intracavitary mass w ith scattered vesi­
cles exhibits transmural infiltration of one side of the myometrium. 
(Courtesy of Dr. Enrique Higa.)

for shortening of the ß-hC G  surveillance period for those cases 
that are well documented.5

INVASIVE HYDATIDIFORM MOLE
In a small percentage of cases, evacuation of a molar pregnancy 
is followed by persistent elevation of the serum /3-hCG level due 
to invasion by molar villi into the myometrium or its vascular 
spaces.18 When it occurs, this phenomenon usually follows a 
complete mole, although rare cases of invasive partial mole have 
also been reported.19 In the typical example, a ragged, hemor­
rhagic mass is seen infiltrating the myometrium (Fig. 10.18). 
Since invasive moles generally respond to chemotherapy, pathol­
ogists are unlikely to see such specimens except in hysterecto­
mies from patients treated emergently for uterine perforation.

DIFFERENTIAL DIAGNOSIS 
OF MOLAR PREGNANCY
Early Gestation with Sampling 
of Polar Villous Proliferation
It is normal in early gestation for the villous trophoblastic 
proliferation to extend outward from one tip or edge of the 
anchoring villi in a polar fashion, forming the trophoblastic 
columns that contribute to formation of the trophoblastic 
shell (Fig. 10.19). Abortion specimens obtained during early 
gestation can contain tissue fragments that contain focally 
impressive trophoblastic proliferations that can cause confu­
sion with molar pregnancies. This is frequently a problem in 
ectopic tubal pregnancies, since these are often removed at a 
time of gestation when the trophoblastic columns and tro­
phoblastic shell are prominent.20 In contrast to normal early 
gestations, molar trophoblastic proliferation is circumferential

FIG U RE 10.19. Normal trophoblastic proliferation in early gestation. 
A: In this abortion specimen, fragm ents of the trophoblastic shell are 
seen in association w ith  chorionic villi. B: This v iew  of chorionic villi 
w ith  trophoblastic columns emphasizes the polar nature of the tropho­
blastic proliferation.

rather than polar. If O. J. Simpson’s defense attorney, Johnnie 
Cochran, had been a pathologist, he m ight have said “If it 
grows at one pole, it’s not a mole.” The presence of chorionic 
villi w ith a polar rather than circumferential trophoblastic 
proliferation, the lack of appreciable villous stromal karyor­
rhexis, and the lim ited amount o f trophoblastic tissue help 
to identify cases with these features as simply abortions at an 
early gestational age.

Hydropic Abortion
Villi from hydropic abortions share the property of villous 
edema with molar gestations. However, the overall amount of 
villous tissue is scant, their maximum villous diameter is two 
to three times smaller than that of villi from molar gestations,1

FIG U R E 10.20. Hydropic abortus. Edematous villi w ith a spectrum of 
sizes are lined by an attenuated rim of trophoblast.
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FIG U R E 10.21. Hydropic abortus. In this exam ple, many of the 
edem atous villi are capped by a polar trophoblastic proliferation.

cisterns are usually absent, the villi exhibit a spectrum of sizes 
with a tendency toward round to oval contours, and the over- 
lying trophoblast is usually thin and attenuated rather than 
hyperplastic (Fig. 10.20). That said, occasional hydropic abor­
tions contain edematous villi that exhibit proliferating tropho­
blast with the normal polar distribution (Fig. 10.21).

Gestational Sac or Stem Villi with 
Shearing Artifact
The amnion is easily separated from the chorion, and in suc­
tion curettage specimens there is often a clear space between 
these two layers as a consequence of the shearing forces applied 
during tissue extraction (Fig. 10.22). This tear-related arti­
fact of the gestational sac, which extends into pseudovillous

FIG URE 10.23. Stem villus w ith shearing-related artifact. A slit-like, 
central clear space is present that follows the normal contour of the 
villus. The inset highlights the presence of scattered small aggregates 
of fresh blood w ithin this space, which serves as additional evidence 
in favor of a traum atic origin.

papillary infoldings of the membrane on the side opposite the 
chorion laeve, should not be misinterpreted as villi with cis­
tern formation. Cisterns are formed due to hydropic disten­
tion of villi, and those that have not ruptured and collapsed 
prior to tissue processing are typically filled with granular, 
faintly eosinophilic fluid. It is also not uncommon for large 
stem villi that have been subjected to shearing forces during 
tissue extraction or processing to exhibit a similar tear-related 
artifact that can lead to the false impression of cistern forma­
tion (Fig. 10.23).

FIG U R E 10.22. The separation of the amnion from the chorion in 
this gestational sac mimics the appearance of ruptured hydropic villi 
w ith  collapsed cisterns.

FIG URE 10.24. Portion of an opened early gestational sac composed 
of amnion that has been turned inside out and folded back upon itself. 
The formation of a clear pseudocavity, coupled w ith normal undula­
tions in the amnion, creates the false impression of a cavitated villus 
w ith  scalloped outlines.
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FIG URE 10.25. Abnormal villous morphology in trisomy 21 (Down 
syndrome). Edematous villi, some w ith scalloped contours, are present.

Gestational Sac Turned Inside Out
An opened gestational sac folded inside out prior to fusion of 
the amnion with the chorion, which occurs at about 12 weeks 
of gestation, can mimic a large hydropic villus (Fig. 10.24).

Abnormal Villous Morphology Due 
to Nonmolar Chromosomal Abnormalities
Various chromosomal abnormalities, such as trisomy 13, 
trisomy 18, trisomy 21 (Down syndrome), and 45,XO 
(Turner’s syndrome), are associated with abnormal villous 
morphology that can cause some resemblance to partial moles 
(Fig. 10.25).13 The features most often shared with partial 
moles are enlarged, edematous villi with scalloped outlines and 
the presence of what appears to be two discrete populations 
of v illi.13 M ild degrees of circumferential trophoblastic hyper­
plasia and trophoblastic inclusions can also be seen in a small 
proportion of cases, but in none of the reported cases were 
more than two of the five diagnostic features of partial mole 
present.13 If partial mole is a serious diagnostic consideration, 
ancillary studies should be considered (see below). Cases in 
which a molar pregnancy has been excluded with confidence 
can be diagnosed as abnormal villous morphology suggestive 
of a nonmolar cytogenetic abnormality. If chromosomal analy­
sis was performed, the histologic findings should be correlated 
with karyotypic results.

Twin Gestation with Simultaneous Complete 
Mole and Normal Pregnancy
Twin gestations that represent a complete mole occurring in 
conjunction with a normal twin are quite rare, but have been 
reported.21 In this situation, the histologic findings in endome­
trial curettings will resemble a partial mole, given the admixture 
of two different populations of villi and evidence of embryonic

development. Features favoring a complete mole with simul­
taneous normal twin gestation over a partial mole are (a) the 
extensive degree of trophoblastic hyperplasia in those villi with 
proliferative trophoblast, (b) the lack of scalloped villous con­
tours and small, round trophoblastic pseudoinclusions, (c) 
severe nuclear atypia of implantation site intermediate tropho­
blast, (d) p57 negativity in the edematous villi with trophoblas­
tic hyperplasia and p57 positivity in the normal villi, and (e) 
diploid/tetraploid rather than triploid DNA content. All cases 
of “diploid partial mole” should be evaluated for this possibil­
ity, especially if  follow-up discloses the development of cho­
riocarcinoma, which is 25 times more common in complete 
moles than partial moles.

Placental Mesenchymal Dysplasia
Placental mesenchymal dysplasia is a rare disorder character­
ized by (a) tortuous chorionic plate vessels with aneurysmal 
dilatation and thrombosis (Fig. 10.26) and (b) enlarged, edem­
atous villi with a fibromyxoid stroma (Figs. 10.27 and 10.28).22 
The associated fetus may be normal, have growth restriction, 
undergo intrauterine fetal demise, or have Beckwith-Wiede­
mann syndrome. The vascular changes develop and progress 
over time, such that abnormal chorionic plate vessels are not 
seen before 20 weeks of gestation. The ultrasonographic find­
ings of the placenta in this disorder may resemble a partial 
mole. However, the presence of a well-formed fetus and the 
usual presentation in the third trimester help to distinguish this 
process from a molar gestation.

Histologically, the edematous villi in placental mesen­
chymal dysplasia may show focal cistern formation, and their 
admixture with small villi causes further resemblance to partial 
mole. However, unlike partial moles, the edematous villi in 
placental mesenchymal dysplasia do not show circumferential 
trophoblastic proliferation, scalloped outlines, or trophoblas­
tic pseudoinclusions, and are diploid by DNA flow cytometry. 
The vascular pattern in the edematous villi in placental mes­
enchymal dysplasia ranges from avascular to normal to cho- 
rangiomatous, and there may be an associated chorangioma. 
Some cases, including many of those associated with Beckwith- 
Wiedemann syndrome, have peripherally located muscularized 
vessels within the abnormal v illi.11

UTILITY OF ANCILLARY STUDIES WHEN  
EVALUATING DIFFICULT CASES OF 
SUSPECTED MOLAR PREGNANCY
The most common diagnostic dilemmas in which ancillary 
studies can prove helpful are partial mole versus complete mole, 
partial mole versus hydropic abortus, partial mole versus abnor­
mal villous morphology secondary to a nonmolar cytogenetic 
abnormality, and early complete mole versus hydropic abortus. 
In exceptional cases, a complete mole associated with a normal 
twin gestation can also cause diagnostic difficulties, as discussed
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FIG URE 10.26. Placental mes­
enchymal dysplasia. Note the 
aneurysmal dilatation of the tor­
tuous, thrombosed vessels of the 
chorionic plate.

above. In difficult cases, one should submit all of the villous 
tissue for histologic evaluation in the hope of uncovering more 
readily apparent diagnostic features. If that does not lead to 
a conclusive diagnosis, special studies should be performed or 
the slides and representative tissue block should be sent to a 
consultant. DNA flow cytometry and immunohistochemistry 
are technologies that can provide useful information in the 
evaluation of suspected molar pregnancies and are readily avail­
able in many pathology laboratories. Digital image analysis and

FIG U R E 10.27. Placental mesenchymal dysplasia. This sectioned 
surface dem onstrates the presence of enlarged, edem atous villi ad ja­
cent to normal, reddish-brown placental tissue.

fluorescence in situ hybridization (FISH) are alternative meth­
ods to flow cytometry for assessing ploidy, with FISH thought 
to have the best accuracy of these three technologies.23 Recently, 
more sophisticated molecular genetic techniques have become 
commercially available as kits that allow DNA genotyping 
to be performed in a practical and cost-effective manner.24 
This powerful genetic test is performed using formalin-fixed,

FIG URE 10.28. Placental mesenchymal dysplasia. Enlarged, avas­
cular villi w ith  edematous fibromyxoid stroma are seen adjacent to 
normal third-trim ester villi. The abnormal villi have gradually curved 
rather than scalloped contours, and lack trophoblastic proliferation 
and trophoblastic pseudoinclusions.
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paraffin-embedded samples of villous and maternal decidual 
tissue and has the ability to identify the androgenetic diploidy 
(or androgenetic tetraploidy) of complete mole, the diandric 
triploidy of partial mole, and the biparental diploidy of non­
molar mimics of molar pregnancy.24,25 The utility of these vari­
ous technologies is discussed in more detail in the sections that 
follow.

DNA Ploidy Analysis
DNA flow cytometry can be performed on either fresh or 
formalin-fixed, paraffin-embedded tissue, and can help to dis­
tinguish a triploid partial mole (69 chromosomes) from a com­
plete mole (46 or 92 chromosomes), a hydropic abortus (46 
chromosomes), or a monosomy (45 chromosomes) or trisomy 
(47 chromosomes) with abnormal villous morphology.26 The 
inability of flow cytometry to detect differences in DNA con­
tent related to additions or deletions of single chromosomes 
does not impact its utility in this situation, since the entity to 
be excluded or confirmed (the partial mole) differs from the 
other differential diagnostic considerations in DNA content by 
at least one multiple of 23 chromosomes (± 1 chromosome in 
the case of a monosomy or trisomy). Moreover, since digynic 
triploids do not produce histologic concerns for partial mole,12 
the finding of triploidy in a specimen that is histologically wor­
risome for partial mole is strong supportive evidence for that 
diagnosis.

Although useful in confirming the diagnosis of partial 
mole, DNA flow cytometry cannot distinguish a complete 
mole from a normal diploid hydropic abortus (both generally 
46 chromosomes). In addition, DNA flow cytometry can be 
difficult to interpret or give misleading results if  most or all 
of the tissue submitted for evaluation is inadvertently taken 
from maternal (diploid) endometrium, there is an actively 
dividing diploid cell population, or there is excessive cellu­
lar debris.23 Although digital image analysis has an advantage 
over flow cytometry in that it allows for the direct visualiza­
tion of the cells being analyzed, it is lim ited by the ability of 
an actively dividing diploid cell population within a diploid 
sample to result in histograms that can be misinterpreted as 
triploid.23

p57 Immunohistochemistry
Although technologies that assess ploidy status still have their 
place in distinguishing partial moles from complete moles, 
hydropic abortions, and abnormal villous morphology related 
to nonmolar cytogenetic abnormalities, differentiation of par­
tial versus complete mole can also be accomplished via immu­
nohistochemical detection of the p57 gene product, as can 
distinction of partial mole from complete mole admixed with 
normal twin gestation.27-29 This immunostain is also of great 
value in distinguishing early complete mole from hydropic 
abortus, which is a setting where DNA flow cytometry does 
not provide useful information.
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FIG UR E 10.29. A ,B : p57 immunohistochemistry in partial hyda­
tidiform mole. Several of the cytotrophoblastic and villous stromal 
cells exhibit nuclear immunoreactivity, but the mildly hyperplastic 
syncytiotrophoblastic cells are negative. Sim ilar staining patterns are 
observed in all other types of gestations, w ith  the notable exception 
of negative staining of cytotrophoblastic and villous stromal cells in 
complete moles. (p57 immunostain courtesy of Dr. Steve Kargas.)

The p57 gene is located on chromosome 11 and is pater­
nally imprinted, which means that this gene on the paternally 
derived chromosomes is epigenetically inactivated through a 
process such as selective DNA methylation. Thus, for tissue 
types in which the gene has been imprinted, the p57 gene 
product is entirely derived from the maternal allele, and its 
detection by nuclear immunoreactivity serves as a marker 
for the maternal genome. Since complete moles are derived 
solely from paternal DNA, whereas partial moles, hydropic 
abortions, and cases with abnormal villous morphology con­
tain maternally derived genetic material, different patterns of 
expression of the p57 gene product can be used in the differ­
ential diagnosis of complete mole versus these other entities. 
In partial moles, hydropic abortions, and cases with abnormal 
villous morphology, many of the cytotrophoblastic and villous 
stromal cells are p57-positive (Fig. 10.29), whereas these cell 
types are almost always p57-negative in complete moles.27-29 
Decidua and islands of intervillous intermediate trophoblast 
from all types of gestations serve as internal positive controls 
(Fig. 10.30).*

Very rarely, aberrant expression of p57 can be seen in 
numerous cytotrophoblastic and villous stromal cells in com­
plete moles, which is a false-negative test result since it incor­
rectly argues against the diagnosis of complete mole.27 This 
phenomenon has been shown in some instances to be due to 
the retention of at least a portion of the maternal chromosome 
11 that contains the p57 locus.30,31

*The positive staining o f intervillous trophoblast in complete moles comes as 
a surprise, and is most likely due to the erasable and tissue-specific nature of 
genetic imprinting.
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FIGURE 10.30. Internal posi­
tive controls used in p57 immuno­
histochemistry. A: M any decidual 
cell nuclei are p57-positive. 
B: Islands of intervillous inter­
mediate trophoblast. C: Serial 
section of B stained w ith p57, 
showing strong immunoreactiv­
ity. (p57 immunostains courtesy 
of Dr. Steve Kargas.)

p57 Immunohistochemistry and Molecular 
Genotyping Move to the Forefront
Recently, it has been proposed that p57 immunohistochemis­
try be the frontline ancillary test for further evaluation of speci­
mens suggestive of hydatidiform mole by routine histology.25'32 
Cases with negative p57 immunostaining in which complete 
mole is a leading differential diagnostic consideration can be 
confidently diagnosed as complete mole, provided that there 
is appropriate staining of the internal positive control. Other 
cases suggestive of hydatidiform mole in which the p57 immu­
nostain is positive or equivocal should be subjected to molecu­
lar genetic analysis, which will enable identification of partial 
moles (diandric triploids), nonmolar mimics such as hydropic 
abortions and abnormal villous morphology related to non­
molar cytogenetic abnormalities (biparental diploids), and the 
exotic cases of complete mole with aberrant p57 expression 
(androgenetic diploids with retained genetic material from 
maternal chromosome 11). Note that ploidy analysis via DNA 
flow cytometry, digital image analysis, or FISH has been taken 
out of the loop in this algorithm because of the limitations of 
some of these techniques as described above and their inability 
to determine the relative contributions of maternal and pater­
nal chromosomes in a given specimen.

Personally, I do not see the need for p57 immunohisto­
chemistry in routine practice when the histologic differen­
tial diagnosis does not include complete mole. For example, 
when trying to distinguish abnormal villous morphology or 
hydropic abortus from partial mole, p57 positivity is almost 
assured and performing this stain only serves to delay the diag­
nosis and increase the cost of the evaluation. In this situation,
I would prefer to proceed directly to genotyping or ploidy

FIGURE 10.31. Choriocarcinoma. The sectioned surface of this uter­
ine choriocarcinoma demonstrates its characteristic gross appearance 
as a hemorrhagic nodule.

analysis. Although genotyping is preferred, the assay chosen 
may depend upon test availability, the expertise of the patholo­
gists and technologists performing these tests, and cost.

CHORIOCARCINOMA33
Choriocarcinoma is the most malignant gestational tropho­
blastic neoplasm. Approximately 50% of cases are preceded 
by a hydatidiform mole, with complete moles outnumber­
ing partial moles by a ratio of approximately 25 to 1 in this
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FIG URE 10.32. Choriocarcinoma metastatic to perinephric soft tis­
sues. The sectioned surface of the kidney is located a t the top of the 
image, and is dw arfed by the large hemorrhagic tumor w ith  nodular 
rather than infiltrative borders.

F IG U RE 10.33. Choriocarcinoma. As expected from the gross 
appearance of choriocarcinomas, large portions of the tumor, particu­
larly centrally, are hemorrhagic and necrotic.

circumstance. Choriocarcinoma can also present as a complica­
tion of a normal pregnancy, a spontaneous abortion, or an ecto­
pic pregnancy. The estimated frequency of choriocarcinoma is 
1:160,000 for normal gestations, 1:16,000 for spontaneous 
abortions, 1:5,000 for ectopic pregnancies, 1:1,000 for par­
tial moles, and 1:40 for complete moles. Although abnormal 
uterine bleeding is often present, the first manifestations of the 
disease may be related to hemorrhagic events from metastatic 
deposits in such locations as the lung, brain, or liver.

Grossly, choriocarcinomas are circumscribed, hemor­
rhagic masses at both primary and metastatic sites (Figs. 10.31

and 10.32). Since hemorrhagic necrosis dominates the central 
regions of these tumors (Fig. 10.33), histologic sections should 
be taken at the interface with normal tissues, which is where 
viable tumor is most likely to be found.

Microscopically, choriocarcinoma is composed of nests 
and sheets of mononucleate trophoblastic cells interlaced 
with syncytiotrophoblastic cells in a distinctive biphasic 
pattern (Fig. 10.34). Although traditional descriptions of 
choriocarcinoma equate the mononucleate trophoblastic 
component with cytotrophoblast, morphologic evidence and 
a recent immunohistochemical study indicate that most of

FIGURE 10.34. Choriocarcinoma. 
Multinucleated, vacuolated syn­
cytiotrophoblastic cells are seen 
enveloping aggregates of mononu­
cleated trophoblastic cells, which 
results in a biphasic pattern that is 
characteristic of this tumor.
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FIG U R E 10.35. Choriocarcinoma. Interm ediate trophoblastic cells 
constitute most of the mononucleated cells in this field.

FIG URE 10.37. Intraplacental choriocarcinoma. There is comingling 
of choriocarcinoma w ith  third-trim ester chorionic villi at the edge of 
the cancerous nodule. (Glass slide kindly provided by Drs. Bruce D. 
Patterson and Cheryl M . Reichert.)

the mononucleate trophoblastic cells in the m ajority o f cho­
riocarcinomas are actually intermediate trophoblasts.34 In 
routine sections, these intermediate trophoblasts (particularly 
those of implantation type) are distinguished from cytotro­
phoblastic cells by their larger, more pleomorphic nuclei 
(Fig. 10.35). The distinction between villous-type intermedi­
ate trophoblast and cytotrophoblast within choriocarcinomas 
may require immunohistochemistry, but this distinction is 
rarely necessary for diagnostic purposes. Choriocarcinomas 
lack chorionic villi by definition, with the exception of the 
intraplacental variant, which is discussed in the following 
paragraph.

Documented intraplacental choriocarcinomas are extraor­
dinarily rare, and are almost always found in near-term or term

FIG U R E 10.36. Intraplacental choriocarcinoma. This low -m agnifica­
tion v iew  demonstrates a portion of a cancerous nodule w ith  extensive 
hemorrhagic necrosis. Viable tumor is present surrounding vessels and 
at the tum or interface w ith  third-trim ester chorionic villi. (Glass slide 
kindly provided by Drs. Bruce D. Patterson and Cheryl M . Reichert.)

gestations (Figs. 10.36 and 10.37).35,36 M any are of small size, 
and are easily overlooked on gross examination of the placenta. 
In general, those that are recognized as a lesion are grossly 
thought to be an infarct or intervillous thrombus rather than 
a tumor. Maternal metastatic disease is present at the time of 
diagnosis of the intraplacental choriocarcinoma in about 60% 
of cases.35 These metastases are often asymptomatic at the time 
of detection, with their identification via radiologic screening 
prompted by the placental findings. In a small percentage of 
cases, there are metastases to the infant, which are often fatal. 
Given that intraplacental choriocarcinoma is often difficult to 
detect grossly, it is likely that a significant proportion of cases 
of gestational choriocarcinoma that follow “normal” term ges­
tations represent metastases from small intraplacental chorio­
carcinomas that were never recognized.

FIG U R E 10.38. Aggregates of interm ediate trophoblasts embedded 
w ithin deposits of perivillous fibrin. This is an incidental finding.
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FIG U RE 10.39. Aggregates of interm ediate trophoblasts embedded 
within deposits of perivillous fibrin. The inset highlights the presence 
of incidental degenerative atypia.

Only a few cases of chorangiocarcinoma, which is basically 
a choriocarcinoma arising in association with a chorangioma, 
have been reported.37 Care should be taken not to confuse this 
entity with the fairly frequent finding of hyperplasia of the tro­
phoblastic elements that are normally seen at the periphery of 
chorangiomas (see Chapter 9).

Differential Diagnosis
It is important to distinguish early forms of intraplacental cho­
riocarcinoma from the variably cellular aggregates of interme­
diate trophoblasts that are often incidentally found embedded 
within perivillous deposits of fibrin (Fig. 10.38). Occasionally, 
degenerative nuclear atypia can be seen in these trophoblastic 
elements, resulting in a resemblance to so-called choriocar­
cinoma in situ (Fig. 10.39). The intimate association of the

FIG U RE 10.40. Previllous trophoblast from a very early gestation. 
A resemblance to choriocarcinoma is apparent, but this w as a focal 
microscopic finding unassociated w ith tissue necrosis.

trophoblastic proliferation with perivillous fibrin, the virtual 
absence of mitotic activity, and the finding of a pure popu­
lation of mononucleate intermediate trophoblasts rather than 
a dimorphic admixture of mononucleate trophoblasts and 
syncytiotrophoblasts help to distinguish this process from an 
incipient form of the rare intraplacental choriocarcinoma.

Choriocarcinoma of the usual type can be confused with 
sampling of previllous trophoblast or the trophoblastic shell 
from early gestations, complete hydatidiform moles with exu­
berant trophoblastic proliferations, postmolar trophoblast, 
anaplastic malignant neoplasms with tumor giant cells, and 
placental site trophoblastic tumors (PSTTs).

• Only previllous trophoblastic elements may be present in very 
early abortion specimens, typically admixed with fragments 
of clotted blood (Fig. 10.40). In slightly more advanced ges­
tations, villi may have formed but they may be overshad­
owed by fragments of the trophoblastic shell. The dimorphic 
proliferation of cytotrophoblast and syncytiotrophoblast in 
these situations creates a microscopic pattern very similar to 
choriocarcinoma. However, in contrast to choriocarcinoma, 
the amount of trophoblastic tissue is lim ited to a few micro­
scopic fragments, and there is not widespread tissue necrosis. 
Serum ß -hC G  levels can also be helpful, since they are much 
lower at this early point in gestation than would be expected 
for choriocarcinoma. Multiple histologic sections should be 
examined in an attempt to further exclude choriocarcinoma 
by finding chorionic villi.

• As discussed above, rare choriocarcinomas have been reported 
in association with villi from term or near-term placentas. 
However, the presence of villi in a first- or second-trimester 
placenta excludes the possibility of choriocarcinoma, even 
if  the trophoblastic proliferation is exuberant and atypical 
(Fig. 10.41).38 In an initial curettage, the diagnosis in such 
situations is either an early gestation or a complete mole. In a

FIG UR E 10.41. Exuberant trophoblastic proliferation in an early 
complete mole. The presence of villi (arrows) during this period of 
gestation excludes the possibility of choriocarcinoma. Follow-up was  
uneventful.
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postmolar curettage, the diagnosis is persistent hydatidiform 
mole rather than choriocarcinoma as long as any abnormal 
villi are identified (there may be an underlying invasive mole, 
but myometrial invasion by molar villi is hardly ever seen 
in curettage specimens). Even if  villi are absent, in the face 
of a small amount o f trophoblastic tissue, the findings are 
most likely related to sampling issues in a persistent mole 
rather than to choriocarcinoma. Such cases can be reported 
as persistent trophoblast without villi—see comment.” 
However, the presence of abundant sheets o f trophoblast in 
a biphasic pattern with tumor necrosis and/or destructive 
growth into the myometrium should prompt a diagnosis of 
choriocarcinoma.

• Metastatic poorly differentiated malignancies should also be 
considered in the differential diagnosis o f choriocarcinoma, 
and can be differentiated by correlation with clinical history, 
serum ß -hC G  levels, and an immunohistochemical panel 
that includes hCG for the detection of syncytiotrophoblasts. 
Since neoplasms other than choriocarcinoma can some­
times contain hCG-positive cells, the identification of hCG- 
positive syncytiotrophoblasts should be reaffirmed by their 
typical histologic features of multinucleation, violaceous 
(and often vacuolated) cytoplasm, and biphasic growth pat­
tern before hCG immunoreactivity is taken as evidence of 
choriocarcinoma. Even then, the possibility of an unusual 
carcinoma with trophoblastic differentiation needs to be 
considered. Unlike choriocarcinomas, these tumors will 
show evidence of transition between their usual and chorio- 
carcinomatous components.

• The distinction of choriocarcinoma from PSTT is discussed 
in the following section.

PLACENTAL SITE TROPHOBLASTIC TUMOR
PSTT, which in years past has been referred to as atypical cho-
rioepithelioma, syncytioma, and trophoblastic pseudotumor,39

FIG U R E 10.42. Placental site trophoblastic tumor. This section 
through the myometrium demonstrates transmural involvement by the 
tumor, which is yellow, partially hemorrhagic, and poorly demarcated.

FIG U RE 10.43. Placental site trophoblastic tumor. Note the charac­
teristic pattern of myoinvasion, w ith  tumor cells splaying apart and 
dissecting betw een muscle fibers, rather than destroying them.

is a rare neoplasm of implantation-type intermediate tropho­
blast. The most common clinical presentation is amenorrhea 
or abnormal vaginal bleeding in a 20- to 40-year-old woman 
with uterine enlargement and slightly elevated levels of serum 
ß -hC G .40 There is a history of a prior gestational event, typi­
cally within the past 2 years, and in 95% of cases this was a 
normal gestation. In about 5% of cases, there is coexistent 
nephrotic syndrome due to a distinctive glomerular lesion.41 
Although initial experience with this rare neoplasm suggested 
that it was benign, subsequent studies have revealed malignant 
behavior in about 15% of cases.42 Since PSTT is generally non- 
responsive to conventional chemotherapy regimens, hysterec­
tomy is the treatment of choice.

Grossly, PSTT most often forms an ill-defined mass 
within the myometrium, but it may also appear more well 
circumscribed or as a polyp projecting into the endometrial 
cavity. Its sectioned surface is typically soft, tan to yellow, 
and partially hemorrhagic (Fig. 10.42). Microscopically, the 
tumor recapitulates the normal growth pattern of implanta­
tion-type intermediate trophoblasts infiltrating the myome­
trium and vessels (Figs. 10.43 and 10.44). The neoplastic 
counterpart of the deciduoid variant1 of the mononucleated, 
implantation-type intermediate trophoblast typically pre­
dominates in PSTTs, with occasional interspersed binucleated 
and multinucleated cells (Fig. 10.45). Neoplastic cells with 
features of the hyperchromatic variant of intermediate tro­
phoblast are also present in variable numbers. In addition to 
the dissecting pattern of myoinvasion, regions of the tumor 
may exhibit an expansile growth pattern. The mitotic index 
averages 2 mitotic figures per 10 high-power fields, and the 
mean Ki-67 proliferation index is 14%.43 Chorionic villi are 
almost always absent.

fFor descriptive purposes, I have divided implantation-type intermediate tro­
phoblasts into deciduoid and hyperchromatic variants (see Chapter 4).
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FIG URE 10.44. PSTT w ith its trademark pattern of vascular invasion 
recapitulating that seen in the normal implantation site. It is not sur­
prising that hemorrhage is often present in these neoplasms, given 
the fragile state of the vessels whose w alls have been replaced by 
fibrinoid material.

As discussed below, the most diagnostically useful immu­
nohistochemical features of PSTTs are their diffuse positivity 
for cytokeratin and human placental lactogen, focal positivity 
for human chorionic gonadotropin, and negativity for p63 and 
placental alkaline phosphatase.42,44,45

Differential Diagnosis
The differential diagnosis of PSTT includes exaggerated placen­
tal site, placental site nodule, choriocarcinoma, epithelioid tro­
phoblastic tumor (ETT), and epithelioid smooth muscle tumor.

FIGURE 10.45. Placental site trophoblastic tumor. In this area of 
expansile confluent growth, there are only a fe w  residual wisps of 
smooth muscle. The tumor is composed predominantly of mononucle­
ated intermediate trophoblastic cells, many of which have a deciduoid 
appearance.

• Distinguishing between PSTT and an exaggerated placen­
tal site can be particularly difficult in a curettage specimen, 
since both feature myometrium and vessels infiltrated by 
intermediate trophoblast. Findings that favor an exagger­
ated placental site include the absence of a clinically detected 
mass, little or no mitotic activity, the presence of chorionic 
villi, lack of foci of confluent growth, and a Ki-67 prolifera­
tive index of near zero.43

• Placental site nodules are distinguished from PSTT by their 
incidental presentation, small size, circumscribed rather than 
infiltrative growth pattern, hyalinized stroma, and immuno­
reactivity for placental alkaline phosphatase46 and p63.45

• PSTTs lack the biphasic growth pattern of choriocarcinoma, 
the extensive hemorrhagic necrosis, and the diffuse positiv­
ity of the syncytiotrophoblastic component o f choriocarci­
noma for human chorionic gonadotropin. Although isolated 
syncytiotrophoblasts can be seen in PSTT, most of the mul­
tinucleated cells present in this tumor are multinucleated 
intermediate trophoblasts that have polygonal or round con­
tours with nonvacuolated cytoplasm. This appearance con­
trasts with the elongated, spider-like, interwoven shapes of 
vacuolated syncytiotrophoblast typical of choriocarcinoma. 
Choriocarcinoma also lacks the characteristic pattern of vas­
cular invasion of PSTT.

• Distinction of PSTT from ETT is discussed in the following 
section.

• PSTTs can be distinguished from epithelioid smooth muscle 
tumors on the basis of their characteristic pattern of vascular 
invasion, positivity for human placental lactogen, and nega­
tive staining for muscle markers. Diffuse positivity for cyto­
keratin is also expected in PSTT, but can also be seen in a 
minority of epithelioid smooth muscle tumors.47

EPITHELIOID TROPHOBLASTIC TUMOR
ETT, which was first described in 1998,48 is a rare trophoblas­
tic tumor thought to be derived from chorionic-type interme­
diate trophoblast. The typical clinical presentation is abnormal 
vaginal bleeding in a premenopausal woman with a remote 
history of a prior gestational event. Serum ß -hC G  levels are 
usually elevated at the time of diagnosis, but at relatively low 
levels (<2,500 mlU/mL). Approximately 25% of tumors will 
behave in a malignant fashion. Like PSTT, hysterectomy is the 
usual treatment of choice, since this tumor is not generally suc­
cessfully treated with chemotherapy.

Grossly, ETTs are solitary, tannish-brown uterine nodules 
with occasional degenerative cysts and variable amounts of 
hemorrhage and necrosis. The tumors rarely exceed 4 cm in 
diameter. In the Shih and Kurman series, half of the tumors 
presented in the lower uterine segment or endocervical canal.48

Microscopically, ETTs are composed of a nodular pro­
liferation of chorionic-type intermediate trophoblastic cells 
arranged in nests and sheets, which is rimmed by a lympho­
cytic infiltrate in approximately half of the cases (Fig. 10.46). 
The tumor has a characteristic hyaline-like matrix that may
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FIG U R E 10.46. Epithelioid trophoblastic tumor. This low-magnifica- 
tion v iew  highlights tw o  nodular fragm ents of tumor from an endo­
m etrial curettage. Note the peripheral rim of lymphocytes, which is a 
helpful diagnostic feature.

FIG URE 10.48. Epithelioid trophoblastic tumor. A focus of geo­
graphic necrosis is present to the left of a serpentine cord of tumor 
cells.

be seen either surrounding the tumor cells or within the cen­
ter of tumor cell nests; in the latter situation, the matrix may 
be punctuated by dots of necrotic debris (Fig. 10.47). Foci of 
geographic necrosis are usually evident (Fig. 10.48). ETT has 
an average mitotic index of 2 mitoses per 10 high-power fields, 
and a mean Ki-67 proliferation index of 18%.48 Just like their 
nonneoplastic counterparts in the chorion laeve (Fig. 9.4), the 
tumor cells can have either eosinophilic or clear (glycogen-rich) 
cytoplasm (Fig. 10.49). W hen tumors involve the endocervix, 
there can be partial replacement of the endocervical epithe­
lium by neoplastic trophoblastic elements in a pattern that can 
be misinterpreted as endocervical gland involvement by high- 
grade squamous intraepithelial lesion (pseudo-HSIL).48

ETTs are immunoreactive for pancytokeratin, but their 
most diagnostically useful immunohistochemical features are 
their immunoreactivity for p63, cyclin E, and HSD 3B1, and 
their lack of strong nuclear staining for p l6  (see below).45'48-50

It is noteworthy that a handful of primary pulmonary 
ETTs that mimic non-small cell lung carcinoma have been 
reported in parous women of reproductive age.51

Differential Diagnosis
The main differential diagnostic considerations of ETT are 
placental site nodule, PSTT, cervical squamous cell carcinoma, 
and epithelioid smooth muscle tumor.

FIG U R E 10.47. Epithelioid trophoblastic tumor. Hyaline-like matrix 
m aterial characteristically surrounds tumor cells (right) and may also 
be found w ithin the center of tumor cell nests, w here it can be mis­
taken for keratin (left). Some of the aggregates of matrix material con­
tain  specks of necrotic debris.

FIG U RE 10.49. Epithelioid trophoblastic tumor. This example con­
tains nests of tumor cells w ith cytoplasm that ranges from clear and 
glycogen rich to eosinophilic. Note the resemblance to squamous cell 
carcinoma.
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• Placental site nodules are incidental findings of micro­
scopic size rather than mass lesions, lack necrosis, and have 
a low Ki-67 proliferation index (<10%).52 Since ETTs are 
thought to represent the neoplastic counterpart of placental 
site nodules, it is not surprising that their immunopheno- 
types are very similar. However, nuclear immunoreactivity 
for cyclin E is typically diffuse and strong in ETTs and 
focal and weak in placental site nodules, and this differ­
ence can help to distinguish these two processes from one 
another.49

• In contrast to ETTs, PSTTs have an infiltrative rather than 
nodular growth pattern, lack the characteristic hyalinized 
stroma of ETT, demonstrate a pattern of vascular invasion 
that recapitulates that seen in the normal implantation site, 
and are p63 negative.45

• ETTs can be easily misdiagnosed as squamous cell carci­
noma, particularly when the tumors are located within the 
endocervical canal, the pseudo-HSIL lesion is present, and 
the hyaline-like matrix is misinterpreted as keratin. C lini­
copathologic correlation often helps in distinguishing ETT 
from squamous cell carcinoma, since ETT usually occurs in 
premenopausal women with a prior gestational event and 
m ildly elevated serum /J-hCG, but atypical clinical presenta­
tions can occur. Microscopically, a well-circumscribed, or at 
most focally infiltrative border, particularly when associated 
with a peripheral rim of lymphocytes, is much more typical 
of ETT than squamous cell carcinoma. ETTs also lack the 
intercellular bridges of squamous cell carcinoma. The immu­
nohistochemical markers that are most helpful in making 
this distinction are p l6  and HSD3B1, since ETTs typically 
exhibit negative to weak cytoplasmic staining for p l6  and 
positive immunoreactivity for HSD3B1, whereas the vast 
majority of cervical squamous cell carcinomas show diffuse, 
strong, nuclear and cytoplasmic immunoreactivity for p l6  
and are HSD3B1 negative (HSD3B1 is an enzyme that holds 
promise as a sensitive and specific marker for trophoblastic 
lesions of all different types).49'50'53 There is also some evi­
dence that CD 10 positivity favors ETT and that CK 5/6 
positivity favors squamous cell carcinoma, but conflicting 
results have been reported for CK18, HLA-G, and inhibin 
when these antibodies have been tested for their ability to 
help resolve this differential diagnosis.45'48'53 Immunostains 
for pancytokeratin and p63 are not useful in this situation, 
since both of these tumors are typically immunoreactive for 
these markers.45

• Epithelioid smooth muscle tumors may be confused with 
ETT because of their epithelioid appearance, prominent 
hyalinized stroma, and occasional immunoreactivity for 
cytokeratin.47 When well sampled, epithelioid smooth mus­
cle tumors will usually have transitional foci where more 
typical smooth muscle differentiation is evident, and immu­
nohistochemical staining with muscle markers will usually 
document their myogenous phenotype.54
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General Aspects of Processing 
and Reporting Surgical 
Pathology Specimens

ecommendations regarding how to process specific 
types of gynecologic specimens and suggested wording 
regarding their reporting are provided in the chapters 

corresponding to the organ of origin. W hat follows are guide­
lines related to the general aspects of processing and reporting 
all types of surgical pathology specimens for which a histologic 
interpretation is performed.

PREANALYTICAL HANDLING OF SURGICAL 
PATHOLOGY SPECIMENS
All specimens must be properly labeled and accompanied by 
an appropriately completed pathology requisition form. Fresh 
specimens should be stored in the Gross Room refrigerator 
until they can be processed. Once specimens from a case have 
been accessioned and given a surgical pathology number, cas­
settes are prepared (preferably using an automated cassette 
labeler). Each cassette should be labeled with unique iden­
tifying information. Always double-check to make sure that 
the cassettes are labeled with the correct case number and 
alphanumeric designation. Most laboratories find it useful to 
have color-coded cassettes, with different colors indicating to 
the histotechnologist the priority of the specimens and the 
histology protocol.

"GROSSING" THE SPECIMEN
The Gross Description
At the start of every batch of dictations, the prosector (resident, 
fellow, pathologists’ assistant, or pathologist) must identify them­
selves and indicate the date. For each case, the prosector dictates 
both the patient name and the surgical pathology number at the 
start of the gross description (two patient identifiers markedly 
reduce the chance of one case being confused with another). If 
an intraoperative consultation has been performed, dictate the 
results of that consultation prior to describing any specimens, 
and specify the pathologist(s) who performed the consultation.

To begin a gross dictation on an individual specimen, 
begin with “Received a s .. .” followed by how the specimen is 
labeled. Some prosectors also prefer to indicate whether the 
specimen was received in formalin or received fresh, and may 
also wish to indicate that the specimen is further labeled with 
the patient’s name and surgical pathology number. Describe all 
organs and tissues in the order received with a clear description 
of their gross features. Give pertinent data concisely, including 
the size, shape, color, texture, and relationship of a lesion to 
adjacent structures. To minimize confusion and typographical 
errors, it is preferable to give measurements exclusively in cen­
timeters, rather than alternating back and forth between centi­
meters and millimeters. In general, nongastrointestinal organs 
that are partially or completely resected should be weighed. 
If any tissue has been submitted for special procedures, gross 
photographs have been taken, or the specimen has been decal­
cified, then that information should be dictated as part of the 
gross description.

The last part of the dictation of each specimen should be 
a review of the blocks submitted for histology. Clearly state 
whether all of the tissue or representative sections have been 
submitted (e.g., “Submitted entirely in A l” or “Representa­
tive sections in A 1-A3”). Some prosectors also find it useful 
to indicate the amount of remaining tissue by using “Jar code” 
terminology, with “Jar 0” meaning that the entire specimen was 
submitted and Jar 1 through Jar 4 referring to increasingly larger 
containers. Use a new paragraph to describe each specimen. 
Note: Some prosectors are in the habit of treating the samples 
that have been submitted for frozen sections as full-fledged, 
separately submitted specimens. This occurs most often in aca­
demic settings in which one pathologist-in-training does the 
frozen section and another is responsible for dictating the gross 
description. The result is a needless and confusing discussion 
about the frozen section sample (e.g., received as “FS1” is a 
fragment of brown tissue measuring blah, blah, blah). It makes 
much more sense to readers of the report to describe the speci­
men as it was received from the operating room. After the sub­
mitted tissue has been described, reference to the frozen section 
can be made as follows: A representative sample is processed for 
frozen section analysis, and this tissue is now submitted in FS1.

R
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Indications for Inking of Specimens
For cases in which surgical margins are important, the appli­
cation of India ink to the specimen surface (followed by 
Bouin’s solution as a mordant) is a useful method to iden­
tify the margins in histologic sections.* For specimens in 
which more than one m argin is to be evaluated, the use of 
different colored inks is recommended to identify the dif­
ferent margins. If the margins o f resection have been inked, 
record this information in the gross description. Be careful 
not to let “ink dribble” from gloves or paper towels come 
into contact with tissue that does not represent the margin 
o f interest, since this can result in the false impression of a 
true resection margin when slides are examined microscopi­
cally. To help avoid this problem, it is recommended that the 
prosector change gloves after completing the inking proce­
dure. To evaluate the inked margins, sections may be taken 
perpendicular to the margin (usually the preferred method) 
or shaved tangentially from the margin. For specimens that 
arrive in more than one piece, remember that the edges of 
these tissue samples are only specimen edges that may or may 
not represent true surgical margins.

Use of different-colored inks is also an additional safe­
guard in guarding against transpositions of specimens of the 
same tissue type either within a case or between patients. 
Examples include left and right breast core biopsies performed 
on the same patient on the same day (ink the left cores one 
color and the right cores another color) or multiple prostate 
needle biopsies from six different patients received on the same 
day (color-code by patient, since (a) it is not practical to ink 
each specimen site a different color, and (b) it is much more 
important to prevent a transposition between patients than 
within the same patient in this circumstance).

Submission of Tissue Samples for Histologic 
Interpretation
Very small specimens that will go through the perforations 
in the cassettes must be placed between sponges or wrapped 
in a small piece of lens paper. Small biopsies that are received 
fresh should be transferred to formalin for a few hours prior to 
further processing (sandwiching fresh tissue between sponges 
traumatizes the tissue and creates an artifact with triangular 
spaces). Small biopsies that are difficult to see may be stained 
by applying a drop of hematoxylin with a plastic pipette (this 
w ill facilitate visualization of the tissue by the histotechnol- 
ogist). If a tissue sample is large or received late in the day 
and needs overnight fixation, it may be advantageous to send 
through a small representative portion (“pilot section”) on the 
day it is received and fix the rest overnight for submission the 
following day. This protocol may allow for a preliminary diag­
nosis to be made on the day after the surgical procedure, while

*As discussed at the beginning of Chapter 7 , 1 am not a proponent o f routinely 
inking the surface o f ovarian tumors.

still safeguarding against the possibility of inadequate fixation 
interfering with the ability to make an accurate diagnosis.

Tissue selected or sectioned for histologic evaluation 
should be <3 mm thick and easily fit within the cassette. A 
cassette should not be packed more than half full with tissue 
curettings. When handling fresh tissue, consideration should 
be given to submission of tissue for special procedures (e.g., 
microbiologic cultures on suspected infectious processes if  not 
obtained by the submitting physician, flow cytometry immu- 
nophenotyping for hematolymphoid lesions, cytogenetic anal­
ysis on selected products of conception or malignant tumors, 
storing of frozen tissue for possible special studies or lipid 
stains, or fixing a sample from an unusual tumor in glutaralde- 
hyde for possible electron microscopy). Large specimens (e.g., 
uteri, ovarian tumors, or placentas) should be dissected in the 
fresh state and then fixed in an adequate amount of formalin 
(—10 times the volume of the tissue) before the tissue blocks 
are taken. Large specimens must be sliced to achieve adequate 
fixation. Hollow viscera should be opened and pinned to a 
corkboard for fixation, unless the prosector elects to inflate the 
specimen with formalin. In some instances, it may be desirable 
to preselect 2- to 3-mm-thick sections of tumor for separate 
fixation (e.g., slices of ovarian lymphoma separately fixed in 
small jars of formalin and B5). The instruments and cutting 
board should be cleaned meticulously between specimens to 
avoid contamination of one specimen with another.

TIDBITS REGARDING MICROSCOPIC 
EVALUATION AND THE FINAL REPORT

• Before starting the microscopic examination, confirm that 
the slides match the associated paperwork (transpositions are 
more likely to occur and less likely to be detected when a 
batch of specimens from the same tissue site has been deliv­
ered). Computer-generated, typed slide labels that list both 
the case number and the patient’s last name in as large a font 
as feasible reduce the likelihood of such transpositions.

• Review a list of the patients previous pathology accessions 
and examine any relevant material.

• After indicating the appropriate patient and pathologist 
identifying information, the microscopic description is 
dictated. The degree of detail provided in the microscopic 
description should be tailored to the reader of the report. 
Clinicians do not want to have to wade through a tedious 
description of what the cells look like and what formations 
they are making in order to get to the relevant diagnostic 
and prognostic information, and transcription services need 
to be utilized efficiently. On the other hand, in consultation 
reports provided at the request of other pathologists, it is 
appropriate and desirable to go into some detail about the 
particular microscopic features of a lesion that help to distin­
guish it from others in the differential diagnosis.

• In cases in which slides are interpreted but no microscopic 
description is deemed necessary, the pathologist should
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clearly indicate that a microscopic examination was indeed 
performed (I prefer the succinct “Microscopic: Performed” 
over the more loquacious “Microscopic examination sub­
stantiates the above-cited diagnosis”).

• The report should include the results of all special stains 
that have been performed and billed. Use of preliminary 
reports and addenda should be kept to a minimum, par­
ticularly when the additional report is describing the results 
of special stains that will be completed within 24 hours of 
the initial report. For the clinician and personnel handling 
the reports, receiving results in a piecemeal fashion is sub- 
optimal, and increases the chances of a miscommunication. 
Special stains that are clinically relevant and billable should 
be reported regardless of the result, rather than leaving the 
clinician hanging by making a statement such as “Special 
stains for acid-fast bacilli and fungi will be performed and 
the results will be reported as an addendum if  either of these 
stains is positive.” In cases with significant delays, the clini­
cian should be notified of the reason for the delay.

• Pathologists are encouraged to seek consultations with 
each other on unusual, difficult, subjective, interesting, and 
high-impact cases. If an intradepartmental consultation is 
noted in the surgical pathology report, it should specify the 
pathologist(s) whose opinions are reflected in the report.

• Unexpected pathology results of major clinical importance 
should be telephoned to the physician, and the conversation 
should be documented in the pathology report (e.g., no cho­
rionic villi, implantation site, or fetal parts in a specimen 
submitted as products of conception).

• The diagnosis should be reported as “Organ, specific site, 
procedure -  Diagnosis” (e.g., uterus, cervix, biopsy—no 
significant abnormality). Pathologists should itemize each 
specimen in the diagnosis section of the report for the sake 
of clarity, completeness, and compensation.

• Before signing out the case, confirm that the list of speci­
mens submitted, type of operation, clinical history, and 
clinical diagnosis have been accurately transcribed by the sec­
retarial staff. Proofread the remainder of the report, correct 
any typographical errors, approve the charges, and assign an 
ICD-9 code if  this task is not performed by other laboratory 
or billing personnel.

• Following the procedures of the individual laboratory’s qual­
ity assurance policy, selected finalized cases should be sub­
mitted for review by other pathologists within the group. 
This review should occur in a timely manner.

• Turnaround time is important. At least 90% of routine 
surgical pathology cases should be completed within two 
working days.

• For those cases in which a pathologist initiates slide consulta­
tion with a pathologist at another institution, an addendum 
summarizing the consultant’s opinion should be issued once 
the consultant’s report is received. If the consultant is chang­
ing the original diagnosis in a significant way, the postsignout 
report should be in the form of an amendment rather than 
an addendum. It is recommended that the pathologist tele­
phone the consultant’s diagnosis to the treating physician, 
particularly when the initial report was noncommittal or the 
consultant’s diagnosis is significantly different from the diag­
nosis that was initially favored.

SUGGESTED READINGS
Rosai J. Rosai a n d  Ackerman's Surgica l Pathology. 9th ed. St. Louis, MO: Mosby;

2004. Appendices A and B.
Nakhleh RE, Fitzgibbons PL, eds. Quality M anagem en t in A natom ic Pathology. Col­

lege of American Pathologists: Northfield, IL: 2005.
Haber S. Innovations in Pathology: The Best o f  Thirty Years. College of American 

Pathologists: Northfield, IL: 2001.
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GENERAL BILLING PRINCIPLES
Basic Billing/Coding Terminology and the 
Concept of Medical Necessity
Physicians bill for the procedures they perform and services 
they provide using CPT (Current Procedural Terminology) 
codes.1 For surgical pathology, the primary CPT billing codes 
in increasing order of complexity are 88300, 88302, 88304, 
88305, 88307, and 88309, proceeding from specimens that 
receive a “gross only” examination (88300) to the most com­
plicated surgical resections (88309). ICD-9 codes are used 
to identify the disease, injury, symptom, or condition of the 
patient.*

For proper reimbursement, most insurers require proof 
of medical necessity, which is accomplished by providing the 
appropriate ICD-9 code for the CPT code that is billed. For 
m any cases in pathology, claims will still be processed and

*A government-mandated transition from ICD-9 to ICD -10 codes is currently 
scheduled for October of 2013. Updating insurance and laboratory software 
to accommodate this new system and educating physicians and coders on how 
to use these new codes are tasks that are likely to be quite challenging.

paid using ICD-9 codes that are broad and generic within the 
correct organ system. For example, using an ICD-9 code of 
611.72 (lump or mass in breast) is sufficient to have an 88305 
or 88307 CPT code paid, regardless of whether the pathologic 
diagnosis is fibrocystic change, fibroadenoma, carcinoma, or 
any other lesion that can produce a mass. However, if  the diag­
nosis is breast carcinoma and immunostains are performed for 
biomarkers, then the 88342 charges for the immunostains are 
likely to be denied unless the ICD-9 code for breast cancer 
(174.9) has been provided with the submitted claim. In other 
words, the insurance company is only willing to pay for estro­
gen and progesterone receptor immunostains and an assess­
ment of proliferative activity and HER2 expression if these 
studies are performed on a breast cancer, which is a situation 
that is deemed medically necessary. As this example illustrates, 
accurate ICD-9 coding is most important in situations in 
which immunostains or other special procedures have been 
performed.

To minimize the burden of locating the correct ICD-9 
code, it is useful to have an “ICD-9 Greatest Hits” list amongst 
your easily accessible reference materials. ICD-9 codes related 
to gynecologic surgical pathology that should be on this list
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include 622.10 (dysplasia of cervix), 180.9 (cervical cancer), 
621.30 (endometrial hyperplasia), 219.1 (benign neoplasm of 
uterine corpus), 182.0 (malignant neoplasm of uterine cor­
pus), 220 (benign neoplasm of ovary), 183.0 (primary ovarian 
cancer), 198.6 (metastatic cancer to ovary), and 196.9 (lymph 
node metastasis).

The Buck Stops with the Pathologist
Although many pathologists delegate the responsibility of CPT 
and ICD-9 coding to clerical or billing staff, the person ulti­
mately and legally responsible for the accuracy of the bill is the 
pathologist who signs the pathology report.2 Pathology groups 
need to audit their billing codes to ensure that they are accurate 
and to promote consistent coding within the group. Depend­
ing on the size and structure of the pathology group and its 
degree of billing complexity, it may be desirable to establish a 
formal compliance program.2

If It's Not in the Report, It's Not Billable
For the sake o f accuracy and completeness and in order to 
defend your charges against an insurance audit, justifica­
tion for any issued charges should be clearly documented 
in the pathology report. It is grossly inadequate to make 
a blanket statement such as “Immunohistochemical stains 
support this diagnosis.” Instead, each specific stain per­
formed and its result should be listed (the same applies 
to other special stains). M ake sure that the number and 
type of prim ary pathology codes (88300-88309 ) cor­
respond to the number and type o f specimens submitted 
and reported (with exceptions as outlined in the section 
on assigning CPT codes). If a specimen requires decalci­
fication, an 88311 charge should be added and the gross 
description should specify that the specimen was subm it­
ted after decalcification. If any intraoperative consultations 
were performed, appropriate charges should be added and 
the type and result o f each consultation should be listed in 
a separate section of the pathology report, as outlined in 
the following example:

Intraoperative Consultation
Ovary, left, oophorectomy (gross consultation)— consistent 

with dermoid cyst 
Ovary, right, oophorectomy (frozen sections IA and IB)— 

endometrioid carcinoma arising within an endometriotic 
cyst

Lymph nodes, left pelvic, dissection (cytologic evaluation)— 
negative for malignancy (4/4)

In this example, the charges for the intraoperative consultation 
would be an 88329-59 for the gross consultation, one 88331 
and one 88332 for the two frozen sections on the right ovary, 
and an 88333 for the cytologic evaluation (see section on bill­
ing for intraoperative consultations for further details).

Potential Problems with Billing 
for Special Stains
In the age of electronic billing and for the sake of efficiency, the 
hospital may have set up its system to send out its bill shortly 
after the accession date and to forgo sending any additional bills 
on what it considers incidental late charges. If the pathologists’ 
billing system keys off of the hospital’s system, then charges 
for special stains that are ordered a few to several days after the 
accession date will also not be issued by the pathologists’ billing 
service. Although such charges may be considered “incidental” 
by the hospital, they are of significantly more importance for 
most pathologists. A similar problem can occur if  the charge 
codes for special stains are not entered into the billing system 
in a timely manner. For these reasons, it is important to estab­
lish a mechanism to ensure that special stains are billed regard­
less of how many days after the accession date the order was 
placed.

Mutually Exclusive Edits and the Importance 
of the "-59" Modifier
Government-sponsored insurance and some insurance compa­
nies use edits for combinations of charges that they think are 
inappropriate, which lead to claim denials. In the battle for 
proper reimbursement, the “-59” modifier is an important tool 
that is used to indicate to the insurer that the service performed 
was medically necessary and distinct from the other services 
provided on the same day for the same patient. Examples rel­
evant to gynecologic pathology of Medicare’s mutually exclu­
sive edits that may result in claim denials without proper use 
of the “-59” modifier include (a) use of the frozen section code 
88331 with intraoperative consultation codes 88329, 88333, 
or 88334, and (b) consultations on referred material (88321, 
88323, or 88325) when special stains (88312, 88313, and/or 
88342) are performed or when such a consultation is provided 
on the same day as a separate in-house surgical pathology or 
cytopathology service.

Spot-Audit Targeted Cases at High Risk 
for Billing Errors and Payment Denial
From the previous discussion, it should be obvious that cases 
with immunostains are ideal candidates for spot-audits. Not 
only are they at risk for being not being billed, but they are 
also likely to be rejected for payment if  the correct ICD-9 
code or modifier has not been applied. Other cases worth 
auditing are those with multiple CPT codes, high dollar val­
ues, intraoperative consultations, and code pairs subject to 
known mutually exclusive edits. Claims with multiple units of 
the same CPT code are at risk for being denied for exceeding 
the lim it prescribed by one of Medicare’s “Medically Unlikely 
Edits” (for consultations on referred slides, this applies if  there 
is more than one consultation code). Billing services should 
be willing and able to set up the group’s compliance officer
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with remote online access to patient information within the 
pathologists’ account, so that the compliance officer can get 
immediate and unfiltered feedback for each audit. The billing 
service should also be able to supply the pathology group with 
a report listing the claim denials of the major payers so that 
patterns of denial can be identified and rectified.

Outreach
In some situations, laboratories may try to increase their vol­
ume by obtaining business from outreach locations. This may 
involve discounting the lab charges for specimens derived 
from these sources. In this scenario, discounted test codes for 
outreach specimens may be established by using a different 
prefix letter from those originating from inside the hospital 
(e.g., R88305 —» 88305 charging 80% of the regular rate vs. 
H88305 —» 88305 charging the regular rate).

ASSIGNING CPT CODES FOR GYNECOLOGIC 
AND OBSTETRIC SURGICAL 
PATHOLOGY SPECIMENS
Since 1992, the foundation of surgical pathology billing has 
been based upon the principle that each specimen that has 
been submitted for individual examination and diagnosis is a 
separate billable unit of work.3

Table A2.1 provides an alphabetized list of selected 
OB/GYN-related surgical pathology specimens and their cor­
responding CPT codes.

In general, the number of billable units of work corre­
sponds to the number of specimen containers received for a 
given case. However, there are exceptions, for which examples 
are provided below:

1. If both ovaries ± tubes are submitted in a single container 
without regard for laterality, only one charge can be issued. 
However, if  one of the adnexa is identified in some way 
(e.g., an attached suture marking the right side or the cli­
nician notes that the right ovary is the one with the 5 cm 
cyst), then tissue from the left and right sides should be 
processed separately and two charges are appropriate.

2. For resected ovaries, if  one or both fallopian tubes are inci­
dentally removed and are submitted in separate containers, 
then they are bundled together and included in the ovarian- 
related charge(s).

3. For resected uteri, if  the ovaries and/or fallopian tubes are 
incidentally removed and are submitted in separate con­
tainers, then they are bundled together and included in the 
single uterine-related charge.

4. If two tissues of obviously different origin are submitted in 
the same container, such as a uterus along with an appendix, 
two charges are appropriate.

5. In some situations, tissue from the same surgical specimen 
is submitted in more than one container. For example, if  the 
amount of tissue obtained from an abortion exceeds the size

[ CPT Codes for Selected OB/GYN- 
Related Surgical Pathology Specimens

Specimen CPT Code

Abortion— spontaneous/missed 88305
Abortion— induced 88304
Bartholin gland cyst 88304
Cell block, any source 88305
Cervix, biopsy 88305
Cervix, LEEP or conization 88307
Endocervix, curettage/biopsy 88305
Endometrium, curettage/biopsy 88305
Fallopian tube, biopsy 88305
Fallopian tube, ectopic pregnancy 88305
Fallopian tube, sterilization 88302
Fetus, w ith dissection 88309
Hydatid cyst of Morgagni 88304
Intrauterine device 88300
Leiomyoma(s), myomectomy 88305
Lymph node, nonsentinel, biopsy 88305
Lymph node, sentinel, biopsy 88307
Lymph nodes, regional resection 88307
Omentum, biopsy 88305
Ovary, w /w o  tube, neoplastic 88307
Ovary, w /w o  tube, nonneoplastic 88305
Ovary, biopsy/wedge resection 88305
Peritoneum, adhesion 88304
Peritoneum, biopsy 88305
Placenta, other than third trim ester 88305
Placenta, third trim ester 88307
Polyp, cervical/endom etrial 88305
Uterus, w /w o  tubes and ovaries, prolapse 88305
Uterus, w /w o  tubes and ovaries, high-grade 88309

dysplasia/malignancy3 
Uterus, w /w o  tubes and ovaries, other than above 88307  
Vagina, biopsy 88305
Vaginal mucosa, incidental 88302
Vulva/labia, biopsy 88305
Vulva, total/subtotal resection 88309

sl have substituted the words "High-Grade Dysplasia/Malignancy" for "Neoplas­
tic" to clarify how specimens of this type should be coded (see section on billing 
gray zones).

of the containers that the operating room personnel have 
on hand, they may submit the specimen in more than one 
container. In cases of this type, only one charge is appropri­
ate. Other similar examples outside the field of gynecologic 
pathology include submission of a sample of a brain tumor 
for frozen section followed by additional brain tumor for 
permanent sections (charge only one 88307 + an 88331 for 
the frozen section) and the submission of a breast needle core 
biopsy that has been separated into two different containers 
according to whether or not microcalcifications are present 
(charge only one 88305). When utilizing computer software 
packages to associate specimens with histology protocols and 
billing, users may have to get creative in order to avoid the

TABLE A2.1
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computer double-billing in these situations. One solution 
is to create a specimen type designated “more of same, no 
charge.” This specimen type can be associated with the cor­
rect histology protocol, but have a blank billing field so that 
no charges are issued for the tissue in that particular container. 
If this approach is utilized, check to make sure that the labora­
tory information system software does not use this entry field 
of the specimen type to supersede the listing of specimens as 
received from the submitting physician, otherwise what was 
submitted as “right breast core biopsy with microcalcifica­
tions” may appear on the report as “more of same, no charge.”

BILLING "GRAY ZONES"
For most specimens in gynecologic and obstetric surgical pathol­
ogy, assignment of a CPT code is a straightforward exercise that 
involves following the guidelines provided in the previous sec­
tion. However, there are some “gray zones” in which it is not 
entirely clear how a specimen should be billed. In these cases, the 
pathologist should use common sense and see that the amount 
of work reflects the charge applied. W hat follows is a brief dis­
cussion of some commonly encountered ambiguous billing 
situations and my approach to them. Depending on the circum­
stances of an individual case or guidance from a higher authority, 
deviations from these recommendations may be warranted.

Cervical LEEPs
Although cervical loop electrosurgical excision procedure (LEEP) 
specimens are generally considered equivalent to cone biopsies and 
are charged as 88307s, this may not be appropriate when multiple 
LEEP samples are separately submitted from the same patient. If 
such samples can be submitted entirely in a single cassette, then an 
88305 charge for each of these samples is more appropriate.

Hysterectomies for HSIL/AIS
A hysterectomy that has been performed for a diagnosis of cervical 
high-grade squamous intraepithelial lesion (HSIL) or adenocar­
cinoma in situ (AIS) should be coded as an 88309, even if no 
residual lesion is found.4 In such cases, the entire transformation 
zone should be submitted for histologic evaluation to exclude the 
possibility of occult invasion.

Fibroid Uteri
The CPT coding manual lists “Uterus, with or without Tubes 
and Ovaries, Neoplastic” as an 88309. Use of the term “Neo­
plastic has created some confusion, since some have consid­
ered this a license to bill uteri with leiomyomas (“fibroid uteri”) 
as 88309s, when they should be billed as 88307s.4

Vaginal Hysterectomies for Prolapse
Probably the most undervalued specimen in all of surgical 
pathology is the vaginal hysterectomy for uterine prolapse,

which is billed as an 88305 (the equivalent of a melanocytic 
nevus or tubular adenoma submitted in a single cassette). 
Although no significant pathology is likely to be found, a care­
ful gross examination still needs to be performed and the cervix, 
endometrium, and myometrium all need to be evaluated his­
tologically. It is appropriate to upgrade these cases to 88307s if  
abnormalities such as endometrial polyps or leiomyomata are 
present. Moreover, if  vaginal mucosa is also submitted (regard­
less of whether or not it arrives in the same container), a separate 
88302 charge should be issued for its microscopic examination.

Resections of Uteri and Adnexa when the 
Adnexa Contain Significant Pathology
When the ovaries and/or fallopian tubes are in cid en ta l specimens 
that are removed along with the uterus, they do not represent 
significant additional work and are bundled together with the 
single CPT code for the uterus, whether or not the adnexa arrive 
in the laboratory attached to the uterus or in separate containers. 
However, when the ovary is removed because of a neoplasm and 
a hysterectomy is also performed, the ovary becomes the primary 
specimen. The 88307 CPT code for evaluation of an ovarian neo­
plasm and its associated fallopian tube stands on its own merits, 
and a separate 88307 or 88309 is warranted for the uterus based 
upon whether or not it harbors a malignancy.4 Bilateral ovar­
ian tumors resected with a benign uterus could theoretically be 
charged as 88307 x 3, but charges should be considered on a case- 
by-case basis depending upon the amount of work involved.

Twin Placentas
Twin third-trimester placentas should be charged as 88307 x 2 
if  the placentas can be individually identified by a cord clamp 
or other means (make sure to diagnose each placenta separately 
in the pathology report).4

Lymph Node Samples
Oncologic procedures in gynecology often generate multiple 
separate containers of lymph nodes, and it is often unclear 
whether a given sample should be billed as a biopsy (88305) or 
a dissection (88307). Billing should correspond to the amount 
of work necessary to process and interpret the specimen. If 
it requires minimal dissection to identify the node(s) and all 
nodal tissue from that specimen is submitted in a single cas­
sette, then an 88305 is most appropriate. If nodes have to be 
dissected from intimately associated adipose tissue and more 
than one cassette is needed to process the nodal tissue, then an 
88307 charge is indicated.

Sentinel Lymph Nodes
Sentinel lymph nodes are billed as 88307s to reflect the increased 
amount of work that it takes to process and evaluate these 
specimens via a protocol that involves histologic sectioning at 
multiple different levels. However, billing can get out of hand 
when the surgeon submits two or more “sentinel” lymph nodes

ak
us

he
r-li

b.r
u



APPENDIX 2 BILLING OF GYNECOLOGIC AND OBSTETRIC SURGICAL PATHOLOGY SPECIMENS IN THE UNITED STATES 617

as separately identifiable specimens. If five separately identified 
sentinel lymph nodes are submitted, five 88307 charges could 
theoretically be issued. This is excessive, especially since it should 
not matter to the surgeon which of the five sentinel lymph nodes 
contains a metastasis, but only the size of each metastasis, the 
presence or absence of extranodal extension, the number of 
nodes involved, and the total number of nodes examined. If 
surgeons realized how the separate submission of sentinel nodes 
impacted the patients pathology bill, most would quickly begin 
submitting their battalion of sentinel nodes as one specimen. 
Meanwhile, in cases in which multiple sentinel nodes are sub­
mitted as separate specimens, the amount of work that it takes to 
process these nodes can be significantly reduced by color-coding 
the individual nodes with different inks and submitting as many 
of them in the same cassette as space constraints allow. W ith the 
amount of work to section and examine these nodes reduced, 
the associated charges can be reduced accordingly.

The Marginal Sample
It is not uncommon for endocervical or endometrial samples 
to contain scant, nondiagnostic tissue. The reporting of such 
specimens should describe what little material is present on the 
slide and the usual CPT code should be billed. It is not any less 
work for the histotechnologist or pathologist to process a speci­
men of this type than one that contains an adequate amount of 
tissue. Moreover, the scant nature of the specimen may provide 
the gynecologist with relevant clinical information, such as in 
cases of endometrial atrophy.

The Phantom Sample
On occasion, the laboratory will receive a container labeled with 
a patient’s name with no identifiable specimen. The submit­
ting physician should be notified as soon as possible, and a brief 
report should be issued that indicates the lack of a specimen. The 
prosector should not feel obligated to submit a filtered sample of 
formalin from the container to document the absence of tissue 
(this will only cause the histotechnologist to panic and suffer eye 
strain). No charge should be issued in this circumstance.

BILLING FOR INTRAOPERATIVE 
CONSULTATIONS
An intraoperative consultation may take the form of a gross con­
sultation or microscopic diagnoses that are rendered via analysis 
of frozen sections and/or cytologic preparations. Billing for gross 
consultations and frozen sections has remained unchanged for 
many years. A gross consultation is billed as an 88329, the first 
frozen section on each individual specimen is billed as an 88331, 
and each additional frozen section performed on the same speci­
men is billed as an 88332 (“frozen section” in this context refers 
to one or more slides generated from a single block of frozen tis­
sue; that is, the frozen tissue block is the unit of service for codes 
88331 and 88332). Prior to 2006, intraoperative consultations

that utilized cytologic preparations were billed using code 
88329 coupled with code 88161. Since 1/1/06, intraoperative 
cytologic evaluations are billed using CPT code 88333 for the 
initial site and code 88334 for each additional site.5

Billing gets more complicated when frozen sections and 
cytologic preparations are both utilized to evaluate a specimen. 
In the usual situation where the frozen section and cytologic 
evaluations complement one another, Medicare dictates that 
only the frozen section charge is billable. In occasional cases, 
such as when one modality is utilized to diagnose carcinoma and 
the other is performed on a different area of the same specimen 
to evaluate the resection margin, Medicare allows billing for 
both the frozen section and the cytologic evaluation. In this situ­
ation, the “initial site” code 88331 is used for the frozen section 
and the “additional site” code 88334 is used for the cytologic 
prep (append the “-59” modifier to the 88334 code to override 
the mutually exclusive edit and separately document each result 
in the intraoperative consultation section of the report).

Note: Cytologic evaluations that are performed outside 
the context of an intraoperative consultation, at the discretion 
of the pathologist, and in conjunction with the primary surgi­
cal pathology codes, such as smears or touch preps of a fresh 
lymph node that is suspicious for lymphoma, are not separately 
billable according to Medicare rules.

BILLING FOR SPECIAL STAINS
CPT codes for special stains used in surgical pathology are pro­
vided in Table A2.2.

j CPT Codes for Special Stains Used 
in Surgical Pathology

Stain Code

Stains for microorganisms (e.g., AFB, G M S, PASa) 88312
M ost other special stains (e.g., trichrome, retie, iron, 88313

PAS for glycogen and/or mucin)
Stains on frozen sections (e.g., oil red 0) 88314
Stains to identify chemical components (e.g., copper) 88318
Stains to identify enzyme constituents 88319

(e.g., chloroacetate esterase)
Immunostains 88342
Immunofluorescence stains (usually for kidney or 88346

skin biopsies)

NOTE: If the pathologist orders a special stain for interest only, or if the 
pathologist decides not to report the result of a special stain for any reason (e.g., 
the lesion to be evaluated is focal and no longer present in the specially stained 
slides), then it is the responsibility of the pathologist to see to it that no charges 
are issued for the unreported special stains.
“W hen a PAS stain is ordered to detect fungal organisms rather than as a stain for 
glycogen and/or mucin, it should be ordered as a "PAS fungus" stain. This 
terminology should alert the histotechnologist to perform a PAS w ith diastase 
stain (to remove background "noise" related to glycogen), use a fungus control, 
and bill the stain as an 88312 rather than an 88313.

TABLE A2.2
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Quantity Issues
When the same special stain is performed on more than one 
block of a particular specimen, or on different levels of the 
same block, only one special stain charge should be issued.4 
If the same special stain is performed on d if fe r en t  specimens 
within the same case, then one special stain charge should be 
billed for each different specimen. Examples:

There are three blocks of a right ovarian mass with granulo­
matous inflammation. AFB and GMS stains are performed 
on all three blocks. Special stain portion of bill = 88312 X

2 (one charge for the AFB and one charge for the GMS). 
There are three blocks of a right ovarian mass and two blocks 

of a left ovarian mass, with granulomatous inflammation in 
all five blocks. All blocks are stained with AFB and GMS. 
Special stain portion of bill = 88312 X 4 (AFB right ovary, 
GMS right ovary, AFB left ovary, GMS left ovary). 

Cytokeratin immunostains are performed on three different 
levels of the same tissue block of a sentinel lymph node. 
Special stain portion of bill = 88342 X 1.

Medical Necessity Issues
As previously discussed, proper reimbursement for immunos­
tains requires accurate ICD-9 coding to document medical 
necessity. Insurers may legitimately deny payment for immu­
nostains when they are of questionable medical necessity, such 
as when endometrial samples are stained with the plasma cell 
marker CD 138 as a screening test for chronic endometritis.

In most situations, the medical necessity of the immunos­
tains is not in question, and it is simply a matter of having the 
attention to detail to append the appropriate ICD-9 code. One 
problematic area concerns immunostains that are performed to 
help establish or refute the presence of a condition when the 
results suggest that the condition is not present. A common 
example of this situation is a difficult prostate needle biopsy in 
which an immunostain highlights a rim of basal cells in the area of 
interest, thereby supporting a benign process. Ordinarily, Medi­
care and other insurers will not pay for an immunostain if  it is 
performed on benign prostatic tissue. However, the ICD-9 code 
V76.44, special screening for malignant neoplasm of the prostate, 
indicates the medical necessity of the immunostain and should 
allow for proper reimbursement. In gynecologic pathology, an 
analogous situation exists when p i6, MIB-1, and/or ProExC 
immunostains are performed on an atypical squamous metaplastic 
proliferation of the cervix in an effort to identify an HSIL. If the 
stains support HSIL, then the ICD-9 code for cervical dysplasia 
can be used, and proper reimbursement should occur. However, 
if  the stains support metaplasia, there is no ICD-9 code that can 
reliably assure reimbursement. The V  code that is analogous to 
V76.44 is V76.2 (special screening for malignant neoplasm of the 
cervix). However, this code is specifically for use with a Pap smear, 
and its use will likely result in denial of the entire claim. Another 
example of this problem within the field of gynecologic pathology 
is when a p57 immunostain is performed to address the differ­
ential diagnosis of early complete mole versus hydropic abortion

in cases in which the immunostain supports the latter diagno­
sis. Unless and until ICD-9 codes are developed or approved to 
address situations of this type, the only recourse is to audit these 
cases and dispute denials on a case-by-case basis, hopefully armed 
with a pathology report that documents the important role that 
the immunostain(s) played in arriving at the diagnosis.

BILLING FOR CONSULTATIONS ON 
REFERRED SLIDES
Most consultations on referred slides will result in an 88321 charge 
(consultation and report on referred slides prepared elsewhere). If 
evaluation of this material requires preparation of routine H&E 
slides from tissue blocks provided by the referral source, then code 
88323 is used. In the unusual situation in which the consultation 
includes comprehensive review of the patient s medical record, code 
88325 is appropriate (the number of slides examined or amount of 
time required to complete the consultation are not factors in mak­
ing this determination). Note that these codes are not intended to 
be used for in-house consultations when a pathologist shares a case 
with a colleague. Although these in-house consultations are in the 
best interest of patient care and represent an important educational 
and quality assurance activity, they are not reimbursable.

The consultation code (88321, 88323, or 88325) covers 
interpretation of all of the preparations included with the case. 
So even if  a case comes with “bug” stains, several immunostains, 
and photos of electron micrographs, a single consultation code 
is all that is allowed. However, if  special stains are performed in 
the consultants laboratory using material received from the refer­
ral source, then the consultant can bill for these special stains in 
addition to the consultation code (remember to append the “-59” 
modifier to the special stain codes as discussed in the section on 
mutually exclusive edits). As previously mentioned, consultations 
on referred slides that are performed on the same day as an in- 
house surgical pathology or cytopathology service should also be 
submitted with a “-59” modifier to avoid denial of the claim.

For consultations on referred slides, the unit of work has 
historically been the number of separate cases submitted for 
interpretation (usually one). In those situations in which the 
referring physician has requested an examination of slides from 
more than one case, such as a primary ovarian cancer from 
2008 and a peritoneal recurrence from 2010, then two units 
of the consultation code (in this example, 88321) could be 
charged according to historical coding practices.4 However, 
despite objections from the College of American Pathologists 
and many others, Medicare has recently decided to lim it the 
number of outside consultation charges per patient to one per 
date of service, regardless of the number of cases being exam­
ined during the consultation.6 Pathologists may continue to 
bill for outside consultations using the historical coding prac­
tice for patients not covered by government insurance, and 
may also attempt to justify more than one unit of service as 
reasonable and necessary to the government by appending the 
-59” modifier, but should brace for a resistance for payment 

beyond that corresponding to one consultation code.
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Page numbers in italics designate illustrations; those followed by a V  indicate tables.

A
Abnormal uterine bleeding (AUB), 188 
Acantholytic squamous cell carcinoma, vulvar,

3 3 ,3 3
Actinomyces, o f uterine cervix, 78 -7 9 , 7 8 -7 9  
Adenocarcinoma

appendiceal, metastatic to ovary, 492, 492  
cervical involvement by endometrial,

146-148 , 147  
colorectal, metastatic to ovary, 484 -487 , 

485 -487 , 488t
degenerated endocervical cells simulating 

signet-ring, 160, 160  
endometrial, pap smear detection,

149-150 , 150  
endometrioid

uterine corpus (see Endometrioid 
adenocarcinoma) 

vaginal, 57 -58 , 58  
extrauterine in Pap smears, 150-151 , 151 
invasive, uterine cervix 

adenoma malignum, 132-133 , 132 -133  
clear cell, 135, 1 3 5 -1 3 6  
colloid-type, 134, 134  
endocervical, 124, 124—125,

1 2 6 -1 3 0 ,127 -1 2 9  
endometrioid, 134, 135  
intestinal-type, 133-134 , 134  
mesonephric, 136, 1 3 6 -1 3 7  
microinvasive, 125-126 , 125—127  
mucinous, 131, 131-132 
serous, 136, 136  
signet-ring, 134, 134
well-differentiated villoglandular, 130-131 ,

130 -131
overstained endocervical glands simulating, 

160, 161
pancreatic and biliary, metastatic to ovary, 

492 -494 , 493  
in peritoneal fluid, 553 -556 , 5 5 4 -5 5 5  
in situ, uterine cervix

apoptotic bodies, 121, 121 
w ith coexistent HSIL, 120, 120  
cytologic diagnosis of, 122-123 , 1 23 -1 2 4  
differential diagnosis of, 123-124 
p i 6 immunoreactivity in, 121, 121-122 
tissue diagnosis, 120, 120  
variants of, 122, 122 -123  

Adenofibroma
of fallopian tube, 320 
o f uterine cervix, 142-143 , 143  
of uterine corpus, 290-291 

Adenofibromatous neoplasm with mucin-
containing signet-ring cells, 424, 424  

Adenoid basal carcinoma, uterine cervix,
138-139 , 138, 139  

Adenoid cystic carcinoma

ovarian, 425
of uterine cervix, 139, 139-140 , 140  

Adenoma m alignum, 132-133 , 132 -133  
Adenomatoid tumors

of fallopian tube, 319 -320 , 3 1 9 -3 2 0  
uterine corpus, 293 -294 , 2 94  

Adenomyoma
atypical polypoid (se e  Atypical polypoid 

adenomyoma) 
endocervical, 142, 143 
o f uterine corpus, 201, 201 -202  

Adenomyosis, uterine corpus 
definition, 199
differential diagnosis, 200, 200-201 
with vascular intrusion, 199, 200  

Adenosarcoma
of uterine cervix, 142-143 , 143 
ovarian, 413 
of uterine corpus 

behavior, 290
characteristics, 288 -289 , 2 8 8 -2 8 9  
differential diagnosis, 290 
gross appearance, 288, 288  
w ith sarcomatous overgrowth, 289, 2 90  

Adenosis, vaginal, 4 5 -4 7 , 4 6  
Adenosquamous carcinoma, uterine cervix,

137-138 , 137  
Adipose tissue, uterine cervix, heterotopia 

of, 73
Aggressive angiomyxoma, 15-16 , 1 6  
A ir-drying artifact, Pap smear, 161, 161 
Amenorrhea, 188 
Amnion, 559
Amnion nodosum, 582, 582—583  
Amniotic band syndrome, 583 
Ampulla, fallopian tube, 307 
Androblastomas ( see  Sertoli-Leydig cell tumors 

(SLCTs))
Angiokeratoma, vulvar, 20, 20  
Angiolymphatic invasion, endometrioid 

adenocarcinoma 
frequency and prognostic significance, 246 
patterns of, 246, 2 4 6 -2 4 7  

Angiomyofibroblastoma, 18, 18-19, 53 
Appendiceal mucinous tumors 

classification, 545 -546 , 5 4 6  
gross appearance, 546, 5 4 7  
histology

invasive mucinous adenocarcinomas, 
547 -548 , 548  

mucinous adenomas, 546 -547 , 547—548  
ovarian involvement by low-grade 

clinicopathologic features, 491, 491—492 
differential diagnosis, 492 
terminology, 492 

Arias-Stella reaction 
of fallopian tube, 320

vs. hobnail cell change, 214 
uterine cervix, 9 1 -9 2 , 9 2  
uterine corpus, 181-182 , 1 81 -1 8 2  

Arteritis
ovarian, 367, 368  
uterine cervix, 75, 75  

Atherosis, acute placental, 579, 579  
Atrophy, exocervical, 109-110 , 109 -1 1 0  
Atypia o f maturity, Pap smear 108, 108 
Atypical adenosis, 46 
Atypical genital nevus, 12, 12-13 
Atypical immature squamous metaplasia, 109, 109 
Atypical polypoid adenomyoma (APA) 

architecture, 286 -287 , 2 8 6 -2 8 7  
description, 286 
differential diagnosis, 287 -288  

Atypical squamous cells o f undetermined 
significance (ASC-US), 105-106 ,
1 0 6 -1 0 7  

Autoimmune oophoritis, 366

B
Bacterial vaginosis, 80, 80  
Bartholin’s cyst, o f vulva, 7 -8 , 8 
Bartholin’s gland carcinoma, o f vulva, 34 
Basal cell carcinoma, o f vulva, 3 3 -3 4 , 3 4  
Basal plate, placenta, 559 
Basaloid carcinoma, ovarian, 425 
Basaloid squamous cell carcinoma, 117, 117  
Benign mixed tumor, o f vagina, 54, 54  
B iliary tract adenocarcinoma, ovarian

involvement by, 492—494, 493  
B illing (CPT and ICD-9 coding) 

for consultations on referred slides, 618 
general principles, 613 -615  
gray zones

cervical LEEPs, 616 
fibroid uteri, 616 
hysterectomies for HSIL/AIS, 616 
lymph node samples, 616 
marginal sample, 617 
phantom sample, 617 
resections, of uteri and adnexa, 616 
sentinel lymph nodes, 6 16 -617  
twin placentas, 616 
vaginal hysterectomies, 616 

for gynecologic and obstetric surgical
pathology specimens, 615 -616 ,
615t

for intraoperative consultations, 617 
for special stains, 617 -618  

BRCA gene mutations, fallopian tube,
323 -325

Breakthrough vs. w ithdrawal bleeding,
188-189

Breast carcinoma, ovarian involvement by,
4 94 -495 , 494—495

620
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Brenner tumor
benign, 4 1 8 -41 9 , 4 1 8 -4 1 9  
borderline, 4 1 9 -42 0 , 419—420  
m alignant, 420, 420-421  
w ith mucinous cystadenoma, 425, 425  

Broad ligament 
adrenal cortical rests, 327, 3 2 7  
carcinoma, 328, 3 2 8 -3 2 9  
endometriosis and endosalpingiosis, 328 
ependymoma, 330, 331  
FATPWO, 3 2 8 -3 2 9 ,3 2 9 -3 3 0  
leiomyoma, 331, 331  
leiomyosarcoma, 331, 331  
mesonephric remnants, 327—331 
M iillerian-type epithelial tumors, 328 
papillary cystadenoma, 330, 330  
paratubal cysts, 327—328, 328

C
Calcification, fallopian tube, 321 
Call-Exner bodies, 337, 429 , 429, 430  
Canal o f nuck cyst, 9, 9  
C and ida  Funisitis, 569, 569  
C and ida  species, 77, 7 7  
Carcinoid tumors, o f ovary, 497 -49 8 , 498  
Carcinosarcoma 

ovarian
differential diagnosis of, 4 12 -413  
gross appearance, 4 11 -412 , 411—412  
prognosis, 413 

uterine cervix, 143-144 
uterine corpus

behavior and prognosis, 265 
differential diagnosis, 264 -265  
histology, 264, 2 64  
immunohistochemistry, 264 

vaginal, 58 
Cautery artifact

in cervical samples, 156, 157  
o f fallopian tube, 313 -314 , 3 1 4  

Cellu lar angiofibroma, 19, 19  
Cellu lar fibroma, ovarian, 435—436, 435—437 
Ceroid granuloma, uterine cervix, 93 
Cervical biopsies, 154—155 
Cervical cone biopsy, 155, 155-156 , 156  
Cervix (see Uterine cervix)
Childhood asymmetric labium majus 

enlargement, 20, 20  
C hlam yd ia  tra ch om atis  infection, o f uterine 

cervix, 79, 79  
Chorangioma, 586 -587 , 5 8 6 -5 8 7  
Chorangiomatosis, 587, 5 8 7  
Chorangiosis, 579, 580  
Chorioamnionitis

acute, 567 -568 , 5 6 7 -5 6 8  
chronic, 568 
definition, 567 

Choriocarcinoma
differential diagnosis, 603—604, 604 -605  
gross appearance, 602, 602  
intraplacental, 603, 603 
microscopic appearance, 602 -603 , 602—603  
nongestational, 473 -474 , 474  

Chorion, 560 
Chorion laeve, 560 
Chorionic cysts, 564, 5 64  
Chorionic plate, 560 
Chorionic villi

development of, 560—561,
560 -561

trophoblast and, 182-183 , 182 -1 8 4  
Chorionitis, acute, 567, 568  
C iliated metaplasia, endometrial, 212 -213 , 213  
C iliated vestibular cyst, of vulva, 9, 9  
Circummarginate placenta, 562, 562  
Circumvallate placenta, 562, 562  
Clear cell adenocarcinoma (see  C lear cell 

carcinoma)
Clear cell carcinoma 

ovarian
with adenofibromatous component,

416 -41 7 , 4 1 7  
differential diagnosis of, 416, 417 -418 , 

418
gross appearance of, 415, 4 1 5 -4 1 6  
histology of, 415 -416 , 4 1 6 -4 1 7  
prognosis of, 418 

uterine cervix, 135, 135—136  
uterine corpus, 2 5 6 -2 5 7 ,2 5 6 -2 5 7  
o f vagina, 57, 5 7  

C lear cell change, endometrial, 213, 213  
C lear cell hyperplasia, o f fallopian tube, 320 
Clear cell tumors, ovarian

benign and borderline, 414 -415 , 415  
clear cell carcinoma of, 415-418 ,

4 15 -4 1 8  
Colloid-type adenocarcinoma,

uterine cervix, 134, 134  
Complete androgen insensitivity syndrome,

3 6 4 -3 6 5 ,3 6 4 -3 6 5
Condyloma acuminatum 

uterine cervix, 96, 9 7  
o f vagina, 55, 55
of vulva

differential diagnosis, 4—6, 5—6  
features, 4, 5  

Congenital listeriosis, placenta, 571, 572  
Congenital syphilis, placenta, 570-571 , 571  
Congenital uterine abnormalities, 169,

171 -1 7 2
Corded and hyalinized endometrioid carcinoma,

240, 240 -2 4 1  
Cornflake artifact, Pap smears, 161,

161-162 
Corpus albicans, 337, 339 
Corpus luteum  cyst, 343 ,3 4 5  
Cotyledons, 560
C PT  and ICD-9 coding (see Billing (CPT and 

ICD-9 coding))
Crush artifact, Pap smears, 161, 161 
Cutaneous heterotopia, of uterine cervix, 73, 73 
Cystic atrophy, o f uterine corpus, 179, 179  
Cysts

corpus luteum, 343 ,3 4 5  
dermoid, 457 -4 5 9 , 457 -460  

carcinomas associated with, 465 -466 ,
466, 4 67  

melanocytic tumors associated with,
466 -467  

sarcomas associated with, 467 
endometriotic cyst (endometrioma),

345—346, 347—3 48  (see also 
Endometriosis) 

endometriotic cysts w ith nuclear atypia, 349, 
3 4 9  (see a lso  Endometriosis) 

follicle, 3 4 2 -3 4 3 ,343, 3 4 4

large solitary luteinized follicle cyst of 
pregnancy and puerperium, 
353 -35 4 ,3 5 4  

multilocular peritoneal inclusion,
5 3 4 -5 3 5 ,5 3 4 -5 3 5  

ovarian epidermoid, 422, 422  
paratubal, o f broad ligament, 327 -328 , 328  
polycystic ovary syndrome (PCO S), 352,

352, 353  
simple, ovarian, 343 -344 , 345  
unilocular peritoneal inclusion, 534 
uterine cervix 

Nabothian, 71 -7 2 , 7 1 -7 2  
vaginal

epithelial inclusion, 47-48  
mesonephric (Gartners duct), 48 
M iillerian, 47, 4 7  

of vulva
Bartholin’s, 7 -8 , 8 
canal of nuck, 9, 9  
ciliated vestibular cyst, 9, 9  
keratinous, 8, 8 
mesothelial, 9, 9  
mucinous vestibular cyst, 9, 9  
mucinous/ciliated, 9, 9  
sebaceous, 8, 8 
vestibular cyst, 9, 9  

Cytomegalovirus
endometritis, o f uterine corpus, 197 
placenta, 570, 570  
of uterine cervix, 76, 7 6 -77

D
Deciduitis, chronic placental, 569,

569-570  
Dermoid cysts 

carcinomas associated with, 465-466 , 466, 467  
melanocytic tumors associated with,

466 -467  
ovarian, 457 -4 5 9 , 457 -460  
sarcomas associated with, 467 

Desmoplastic small round-cell tumor (DSRCT), 
5 43 -544 ,5 4 4  

Differentiated (simplex) VIN, 2 7 -2 9 , 28  
Diffuse lam inar endocervical glandular 

hyperplasia, 86 -87 , 8 7  
Diffuse mesonephric hyperplasia, 88, 88  
Disordered proliferative endometrium, 190, 

190-191
Disseminated peritoneal leiomyomatosis (DPL), 

5 4 0 -5 4 1 ,5 4 1 -5 4 2  
DNA ploidy analysis, 600 
Dysfunctional uterine bleeding and infertility 

abnormal uterine bleeding, 188-189 
definition, 188
disordered proliferation, 190, 190-191 
irregular shedding, 191-192 , 192  
luteal phase defect, 191, 191 
nonphysiologic glandular and stromal 

breakdown, 189, 189-190 
Dysgerminoma, 467 -468 , 467 -469  
Dysmenorrhea, 188 
Dysplastic nevus, vulvar, 13

E
Ectopic decidua

of fallopian tube, 317 ,3 1 7  
nonneoplastic ovary, 367, 3 6 7
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Ectopic decidua ( C on tinu ed )
peritoneum and extragenital endometriosis,

518 -519 , 519  
o f uterine cervix, 91, 91 

Ectopic ovarian pregnancy, 366 -367  
Ectopic tubal pregnancy, 315—316,

315-317
Embryonal carcinoma, ovarian, 472—473,

4 72 -4 7 3
Embryonal rhabdomyosarcoma, vaginal, 5 8 -59 , 

58-60
Endocervical adenocarcinoma, 124, 124—125>

126-130 , 127 -129  
Endocervical glandular hyperplasias 

diffuse laminar endocervical glandular 
hyperplasia, 86 -87 , 8 7  

lobular endocervical glandular hyperplasia, 
87-88 , 88  

microglandular hyperplasia, 86,
8 6 -8 7

Endocervical polyps, 89 -90 , 9 0 -9 1  
Endocervical-like mucinous ovarian borderline 

tumors, 3 9 8 -3 9 9 , 398 -400 , 400t 
Endocervical-like vs. gastrointestinal type

mucinous borderline tumors, 400t 
Endocervicosis 

cervical, 92
peritoneum and extragenital endometriosis, 

521, 522  
Endodermal sinus tumor 

ovarian
differential diagnosis, 470 -472  
gross appearance, 469, 469  
hyaline globules, 469, 471 
microscopic appearance, 469, 4 69 -471  
prognosis, 472 

vaginal, 60-61 
Endometrial artifacts, uterine corpus 

autolysis-induced artifacts, 206 -207 , 2 0 7  
bridging, 208, 208  
dissociation and close approximation, 

205 -206 , 2 0 6 -2 0 7  
endometrial surface epithelial coiling, 206, 

2 0 7
pseudolipomatosis/bubble artifacts, 207, 

207 -208
tangential sectioning, 208 -209 , 208—209  
telescoping, 208, 208  
vascular pseudoinvasion, 209 

Endometrial atrophy 
cystic atrophy, 179, 179  
usual atrophic pattern, 177-179 , 178 -1 7 9  

Endometrial carcinoma
metastatic to ovary, 496, 4 9 6  
uterine corpus 

carcinosarcoma, 263—264, 263 -265  
clear cell carcinoma, 256 -257 , 2 5 6 -2 5 7  
miscellaneous carcinoma, 265 
mixed carcinomas, 263 
mucinous carcinoma, 258 -260 , 2 58 -261  
overview and genetic aspects, 226 
serous carcinoma, 249 -256 , 2 5 0 -2 5 5  
small cell (neuroendocrine) carcinoma, 

260 -261 , 2 6 1 -2 6 2  
undifferentiated carcinoma (non-small 

cell), 261 -163 , 2 62 -2 6 3  
Endometrial epithelial metaplasias 

ciliated metaplasia, 212 -213 , 213

clear cell change, 213, 213  
eosinophilic cell change, 213, 213  
hobnail cell change, 214, 2 1 4  
morular/squamous metaplasia, 209 -211 , 

2 10 -2 1 1  
mucinous metaplasia, 212, 212  
papillary syncytial change, 211 -212 ,

211-212
postcurettage regenerative atypia, 213 -214 , 

2 14
Endometrial histiocytes, nodular aggregates of, 

110, 110
Endometrial hyperplasia, uterine corpus 

behavior of, 221 -222
complex hyperplasia without atypia, 218 -219  
differential diagnosis of, 222, 222  
endometrial intraepithelial neoplasia, defining 

features and lim itations, 216 -217  
foam cells in, 220 -221 , 220 -2 2 1  
hybrid classification of, 2 17 -218 , 217—2 19  
metaplastic hyperplasias, 222 -226 ,

2 2 3 -2 2 6  
progestin-induced changes, 222, 222  
terminology, 214 -215  
topography of, 219 -220 , 220  
WHO/ISGP, defining features and 

lim itations, 215 -216 , 2 1 6  
Endometrial intraepithelial carcinoma,

253 -254 , 254  
Endometrial polyps, uterine corpus

complex atypical hyperplasia, 198-199 , 199  
differential diagnosis, 199, 199  
functional, 198, 198 
histology, 197-198 , 197 -1 9 8  

Endometrial stromal tumors 
classification, 279
ESN and low-grade ESS, 279 -284 , 2 8 0 -2 8 4  
FIGO staging system, 279 
high-grade, 285 -286 , 285—2 8 6  
undifferentiated endometrial sarcoma,

2 84 -285 , 285  
Endometrioid adenocarcinoma, 134, 135  

uterine corpus
with benign-appearing surface epithelial 

changes, 239 -240 , 2 40  
ciliated carcinoma, 242, 242  
corded and hyalinized, 240, 2 40 -2 4 1  
gross features, 227, 227—228  
histologic grade, 232 -235 , 2 3 3 -2 3 4  
intraoperative consultations, 235 
lipid-rich, 242 ,2 4 2
microscopic features, 227 -232 , 228—233  
mimics o f myometrial invasion, 247—249, 

2 4 7 -2 4 9
myometrial invasion, 242 -246 , 243—2 4 6  
oxyphilic/oncocytic, 241, 241 -242  
pathology report, 227 
with psammoma bodies, 241, 241  
secretory carcinoma, 239, 239  
sertoliform, 242
with small nonvillous papillae, 238 -239 , 

2 3 8 -2 3 9
with spindle cell component, 240 -241 , 241  
with squamous differentiation, 235 -236 , 

2 3 5 -2 3 7  
vascular invasion, 246, 246—2 4 7  
villoglandular, 2 37 -238 , 2 3 7 -2 3 8  

vaginal, 57 -58 , 58

Endometrioid adenofibroma, 403 -404 ,
4 0 3 -4 0 4  

Endometrioid carcinoma
of fallopian tube, 325, 3 25  
ovarian

differential diagnosis, 407 -408 , 408  
pathologic features, 405 -407 ,

4 0 5 -4 0 8  
prognosis, 408
simultaneous, endometrial and ovarian,

410 -411  
variants of, 4 0 8 -41 0 , 4 0 8 -4 1 0  

Endometrioid metaplasia, uterine cervix, 6 8 -7 0 ,
6 9 -7 0

Endometrioid stromal sarcoma, ovarian (ESS) 
differential diagnosis, 414 
histology, 4 13 -41 4 , 413—4 14  
prognosis, 414 

Endometrioid tumors, borderline, 4 04 -405 ,
4 0 4 -4 0 5  

Endometrioma, 3 45 -346 , 347—3 48  
Endometriosis

of broad ligament, 328 
endometriotic cyst (endometrioma),

3 4 5 -3 4 6 ,3 4 7 -3 4 8  
endometriotic cysts with nuclear atypia,

349, 3 49  
extragenital

abdominopelvic surgical scars,
525, 5 2 6  

intestinal tract, 525 -526 , 5 2 6 -5 2 8  
pelvic lymph nodes, 526, 528  

o f fallopian tube, 317 -318 , 3 1 7 -3 1 8  
hyperplastic changes, 348, 3 4 9  
liesegang rings, 350, 3 50  
mesothelial hyperplasia, 349 
metaplastic changes, 348, 3 4 9  
necrotic pseudoxanthomatous nodule, 351, 

3 51 -352  
nonneoplastic ovary

endometriotic cyst (endometrioma), 
345 -346 , 3 4 7 -3 4 8  

endometriotic cysts w ith nuclear atypia,
349, 3 49  

hyperplastic changes, 348, 3 4 9  
liesegang rings, 350, 350  
mesothelial hyperplasia, 349 
metaplastic changes, 348, 3 4 9  
necrotic pseudoxanthomatous nodule, 351, 

3 51 -352  
progestational changes, 346, 3 48  
stone formation, 350, 3 50  
superficial, 345, 3 4 6  

peritoneum
common sites, 522 
extragenital manifestations, 525 -526 , 

5 2 6 -5 2 8  
histologic features, 523 -525 ,

5 2 4 -5 2 6  
macroscopic appearance, 523, 523  
overview, 522 -523  

progestational changes, 346, 3 48  
skeletal muscle regeneration with,

524 -525 , 525  
stone formation, 350, 3 50  
stromal, 93, 524, 5 2 4  
superficial, 345, 3 4 6  
o f uterine cervix, 9 2 -9 3 , 93
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of uterine serosa, 202, 202  
o f  vagina, 47, 4 7  

Endometriotic cyst (endometrioma), 345 -346 , 
3 4 7 -3 4 8  

Endometritis, uterine corpus 
acute, 195, 196  
chronic, 194 -195 , 1 94 -1 9 5  
cytomegalovirus and Herpes, 197 
granulomatous, 195-196 , 196  
xanthogranulomatous, 196, 196, 197  

Endometrium, uterine corpus 
altered by exogenous hormones

hormone replacement therapy, 193-194 
oral contraceptive effect, 192, 192-193 
progestin effect, 193, 193  

common artifacts ( s e e  Endometrial artifacts, 
uterine corpus) 

o f menstrual cycle
endometrial architecture, 169-170 , 172 
endometrial dating, 170 -172  
menstrual phase, 176 -177 , 177—178 
proliferative phase, 172 -173 , 173  
secretory phase, 173 -176 , 1 7 3 -1 7 6  

osseous metaplasia of, 2 0 4 -20 5 , 2 0 6  
in pregnancy, abortion, and postpartum 

period
Arias-Stella reaction, 181-182 , 181—182 
early gestational tissue, processing and

evaluating, 185-186 , 1 8 5 -1 8 6  
exaggerated placental site, 184, 185 
gestational endometrium, 179-181 , 

180 -181
involution and subinvolution o f placental 

site, 187, 187  
placental site nodule, 187-188 , 187 -1 8 8  
retained placental tissue, 186, 186  
trophoblast and chorionic villi, 182-183 , 

1 82 -1 8 4  
Endosalpingiosis 

broad ligament, 328
peritoneum and extragenital endometriosis,

519 -520 , 5 2 0 -5 2 2  
Eosinophilic cell change, endometrial, 213, 213  
Ependymoma

o f broad ligament, 330, 331 
ovarian, 481 

Epidermoid cyst, ovarian, 422, 422  
Epithelial hyperplasia, o f fallopian tube, 

312 -313 , 313  
Epithelial inclusion cysts, vagina, 47—48 
Epithelial metaplasias

endometrial, of uterine corpus 
ciliated metaplasia, 212 -213 , 213  
clear cell change, 213, 213  
eosinophilic cell change, 213, 213  
hobnail cell change, 214, 2 1 4  
mucinous metaplasia, 212, 212  

o f uterine cervix
oxyphilic metaplasia, 70, 71 
squamous metaplasia, 6 7 -6 8 , 6 8 -6 9  
transitional cell metaplasia, 7 0 -7 1 , 71 
tubal, tuboendometrioid, and

endometrioid, 68 -7 0 , 69—70  
Epithelial-stromal ovarian tumors

adenofibromatous neoplasm with mucin-
containing signet-ring cells, 424, 424  

adenoid cystic carcinoma, 425

adenosarcoma, 413 
basaloid carcinoma, 425 
carcinosarcoma, 411 -412 , 411 -413  
clear cell tumors, 414 -418 , 4 15 -4 1 8  
endometrioid adenofibromatous neoplasms, 

4 03 -4 1 0 , 403-411  
endometrioid carcinoma, 4 03 -410 , 403-411 
endometrioid stromal sarcoma, 413 -414 , 

4 1 3 -4 1 4  
general features, 371 -372  
hepatoid carcinoma, 424—425, 425  
histologic grading, 372 
malignant mixed mesodermal tumor, 

411 -4 1 2 , 411 -413  
mixed epithelial tumors, 425—426, 4 25 -427  
mucinous tumors, 3 8 8 ^ 0 3 , 3 8 9 -4 0 2  
pathogenesis, 371 
serous tumors, 372 -388 , 3 7 3 -3 8 8  
squamous tumors, 422 -424 , 4 2 2 -4 2 4  
transitional cell tumors, 418 -4 2 1 , 418—422 
undifferentiated carcinoma, 427, 427  

Epithelioid sarcoma, vulvar, 2 3 -2 4 , 24, 2 5  
Epithelioid trophoblastic tumor (ETT), 

606 -608 , 607  
Erythroblastosis fetalis, 580, 580-581 
ETT (see Epithelioid trophoblastic tumor (ETT)) 
Exophytic condylomas, 96-97 , 9 7  
Extragastrointestinal stromal tumors, vaginal,

60, 60
Extraovarian peritoneal serous carcinoma 

high-grade, 531-532 , 5 32 -5 3 3  
low-grade, 530 -531 , 5 3 1 -5 3 2

F
Fallopian tube

adenofibroma, 320
adenomatoid tumors, 319 -320 , 3 1 9 -3 2 0  
anatomy and histology of, 307 -308 , 308  
borderline epithelial tumors, 321 
BRCA gene mutations, 323-325  
carcinoma, general features of, 321 -322  
cautery artifact, 313 -314 , 314  
ectopic decidua, 317, 3 1 7  
ectopic pregnancy, 315 -3 1 6 , 315 -317  
endometrioid carcinoma, 325, 325  
endometriosis, 317 -318 , 3 1 7 -3 1 8  
epithelial hyperplasia, 312 -313 , 313  
metaplastic papillary tumor, 319, 319  
miscellaneous benign processes 

Arias-Stella reaction, 320 
calcification, 321 
clear cell hyperplasia, 320 
intralum inal keratin, 321, 321  
ovarian hilus cell heterotopia, 321 
papilloma, 320 
placental site nodule, 320 

mucinous metaplasia, 318 -319 , 319  
prim ary m alignant tumors, 325 
prolapse ( see  Fallopian tube prolapse) 
salpingitis

granulomatous, 310 
nongranulomatous infectious, 308 -310 ,

3 0 9 -3 1 0  
pelvic inflammatory disease, 308 
pseudoxanthomatous salpingiosis vs.

xanthogranulomatous, 310-311 , 
3 1 1 -3 1 2

salpingitis isthmica nodosa (SIN),
311 -312 , 312  

secondary tumors, 325 -32 7 ,3 2 6  
serous carcinoma, 3 2 3 ,3 2 3 -3 2 5  
tubal intraepithelial carcinoma, 322, 322 -323  
tubal ligation, 314, 314-315  
tubal torsion, 315, 315  
Walthard nests/transitional metaplasia, 

3 1 8 ,3 7 5
Fallopian tube prolapse, 50, 50, 149, 149  
Fetal membranes 

definition, 560 
lam inar necrosis of, 563, 5 64  
leiomyoma of, 587, 587-588  
meconium staining of, 581, 581 
microscopic chorionic pseudocysts of, 564, 564  
normal, histology of, 561, 561—562  

Fetal thrombotic vasculopathy, 577-578 ,
5 7 7 -5 7 8  

Fetomaternal hemorrhage, 580, 580  
Fetus papyraceus, 566, 5 67  
Fibroadenoma phyllodes, vulvar, 15, 15  
Fibroepithelial polyps 

of uterine cervix, 90 
of vagina, 4 8 -4 9 , 4 8 -4 9  
of vulva, 9 -1 0 , 10  

Fibromas, ovarian, 4 34 -435 , 4 3 4 -4 3 5  
Fibromatosis, intra-abdominal 

appearance, 541, 542  
behavior, 542
vs. gastrointestinal stromal tumor, 542, 543  
myofibroblastic tumor cells of, 541 -542 , 542  

Fibrosarcomas, ovarian, 437, 4 37  
Fibrothecoma, ovarian, 438 -439 , 4 3 8 -4 3 9  
Fimbriae, 307
Flat condyloma, uterine cervix, 9 7 -100 , 9 7 -1 0 0  
Follicle cyst, 342 -343 , 343, 3 4 4  
Follicular cervicitis, 74, 74  
Follicular salpingitis, 309, 3 09  
Fungal infections, o f vulva, 6 -7 , 7  
Funisitis, 568 -569 , 569

G
Gartners duct cysts, 48, 48 
Germ cell tumors, ovarian

carcinomas associated with dermoid cysts,
465 -466 , 4 6 6 -4 6 7  

categories, 453
dermoid-associated somatic-type tumors, 467 
dysgerminoma, 467 -468 , 467 -469  
embryonal carcinoma, 472 -473 ,

4 72 -4 7 3
gonadoblastoma, 474 -475 , 475—476  
immature teratomas, 4 54 -456 , 454—4 5 6  
insular carcinoid, 462 -463 , 464  
malignant mixed, 474 
mature cystic teratoma (dermoid cyst),

4 57 -459 , 457 -460  
mature solid teratoma, 456 -457  
melanocytic tumors associated with

dermoid cysts, 466 -467  
mixed germ cell-sex cord-stromal tumor,

475 -476  
monodermal teratomas, 467 
mucinous carcinoid, 465, 4 6 6  
nongestational choriocarcinoma,

473 -474 , 4 74
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Germ cell tumors, ovarian (C ontinued ) 
polyembryoma, 473, 473, 474  
sarcomas associated with dermoid cysts,

467
struma ovarii, 460 -461 , 460—463  
strumal carcinoid, 464 -465 , 464—4 6 6  
trabecular carcinoid, 463 -464  
yolk sac (endodermal sinus) tumor, 

469 -471 , 469 -472  
Gestational endometrium, 179-182 , 180-181  
Gestational sac 

with shearing artifact, 597, 5 97  
turned inside out, 597, 598 

Gestational trophoblastic disease 
ancillary studies

diagnostic features, 599-600  
DNA ploidy analysis, 600 
molecular genotyping and p57

immunohistochemistry, 601 
p57 immunohistochemistry, 600, 600—601 

choriocarcinoma, 601 -604 , 601 -605  
complete hydatidiform mole

classic complete mole, 590 -591 , 591—593  
early complete mole, 591 -592 , 593—5 94  

definition, 590
epithelioid trophoblastic tumor, 606-608 , 607  
invasive hydatidiform mole, 596, 5 9 6  
molar pregnancy, differential diagnosis of 

abnormal villous morphology, 598, 598  
early gestation w ith sampling of polar

villous proliferation, 596, 5 9 6  
gestational sac or stem villi with shearing 

artifact, 597, 5 9 7  
gestational sac turned inside out, 597, 598 
hydropic abortion, 596 -597 , 5 9 6 -5 9 7  
placental mesenchymal dysplasia, 598, 599  
twin gestation, simultaneous complete

mole and normal pregnancy, 598 
partial hydatidiform mole 

clinical behavior, 595-596  
gross examination of, 593 
histology, 593 -595 , 5 9 4 -5 9 5  

placental site trophoblastic tumor, 605 -606 , 
6 0 5 -6 0 6

Glandular breakdown, endometrial, 189,
189-190

Glandular-stromal asynchrony, endometrial,
191

Glassy cell carcinoma, uterine cervix, 138, 138  
Gliomatosis peritonei, 456, 456, 553 
Gonadal development disorders

complete androgen insensitivity syndrome,
3 6 4 -3 6 5 ,3 6 4 -3 6 5  

hermaphroditism, ovotestis of, 366, 365 -366  
streak gonads, 363, 363 -364  

Gonadoblastoma, 474 -475 , 4 7 5 -4 7 6  
Granular cell tumor, o f vulva, 2 1 -2 2 , 22  
Granulomatous endometritis, 195-196 , 1 96  
Granulomatous inflammation, peritoneum 

causes, 514-515 
keratin granulomas, 517, 5 1 7  
meconium peritonitis, 518, 519  
postoperative carbon pigment granulomas,

516, 5 1 6
resorbable hemostatic agents, 516-517 , 5 1 7
suture granulomas, 515, 5 1 6
talc and starch granulomas, 515-516 , 5 1 6

tuberculous peritonitis, 515, 515  
vernix caseosa peritonitis, 517 -518 , 518  

Granulomatous salpingitis, 310 
Granulosa cell tumor, adult, ovarian 

clinical features, 4 27 -428 , 428  
differential diagnosis of, 431—432 
gene mutation, 430 
histologic patterns, 428 
prognosis, 432 -433  

Gravida (G), 189 
Growing teratoma syndrome, 456 
Gynandroblastoma, ovarian, 448, 449

H
Hematomas

placental
marginal, 575, 5 7 6
massive subchorial thrombohematoma, 

576, 5 7 7  
and placental abruption, 576 -577  
retroplacental, 576, 5 7 6  
subamniotic, 576 

umbilical cord, 585 -586 , 5 8 6  
Hematopoietic tumors, ovarian 

leukemia, 477, 478  
malignant lymphoma, 476, 4 7 6 -4 7 7  
plasmacytoma, 477, 478  

Hepatoid carcinoma, ovarian, 424 -425 , 425  
Hermaphroditism, 366, 365 -366  
Herpes endometritis, 197 
Herpes genitalis, 6, 6  
Herpes simplex virus (HSV), 76, 7 6  
Heterotopias, uterine cervix, 73, 73 
Hidradenoma papilliferum, 14, 14  
High-grade squamous intraepithelial lesions 

conventional (nonkeratinizing), 100-103 , 
1 00 -1 0 4  

keratinizing, 105, 106  
metaplastic, 103-105 , 104—106  

Hilus cell hyperplasia, 362, 363  
Hilus cells, ovarian, 340 -341 , 341  
Hobnail cell change, endometrial, 214, 214  
Hofbauer cells, 560
Hormone replacement therapy, endometrium 

altered by, 193-194 
HPV-related ovarian tumors, 497 
Hydatidiform mole 

complete 
classic complete mole, 590-591 ,

5 9 1 -5 9 3  
early complete mole, 591 -592 ,

5 9 3 -5 9 4  
invasive, 596, 5 9 6  
partial

clinical behavior, 595 -596  
gross examination of, 593 
histology, 593 -595 , 5 9 4 -5 9 5  

Hydropic abortion, 596 -597 , 5 9 6 -5 9 7  
Hydrosalpinx, 310, 310  
Hydrosalpinx follicularis, 309, 3 09  
Hyperkeratosis, uterine cervix, 80, 81 
Hypermenorrhea, 188 
Hyperreactio luteinalis, 352, 353

I
Iatrogenic displacement o f epithelium, 158, 158 
Idiopathic granulomatous inflammation of 

uterine stroma, 204

Immature condyloma, uterine cervix, 96, 9 7  
Immature squamous metaplasia, uterine cervix, 

108, 108-109 
Immature teratomas, ovarian 

diagnosis of, 455 
differential diagnoses of, 456 
endodermal differentiation, 455, 455  
gliomatosis peritonei, 456, 4 5 6  
grading of, 4 55 -456  
gross appearance of, 454, 4 54  
histology, 454, 4 5 4 -4 5 5  
prognosis of, 456 

Inflammatory myofibroblastic tumor (IM T),
291 ,2 9 1

Inflammatory processes, o f uterine cervix 
arteritis, 7 5 ,7 5  
follicular cervicitis, 74, 74  
noninfectious cervicitis o f usual type,

7 3 -7 4 , 74  
papillary endocervicitis, 74, 7 4  
reactive polymorphous lymphoid infiltrates,

7 5 ,7 5
Infundibulum, fallopian tube, 307 
Insufficient development, o f endometrial glands, 

191
Insular carcinoid, ovarian, 462 -46 3 , 464  
International Federation o f Gynecology and 

Obstetrics (FIGO) grading system 
alternatives to, 235 
histologic grade, 233 
notes on grading, 233—234 
u tility  and prognostic significance, 234 

Intervillous space, 560 
Intervillous thrombi, 575, 575  
Intestinal-type adenocarcinoma, uterine cervix, 

133-134 , 134  
Intestinal-type epithelial neoplasms, o f vagina,

58
Intra-abdominal fibromatosis (se e  Fibromatosis, 

intra-abdominal)
Intralum inal keratin in fallopian tube, 321, 321  
Isthmus, fallopian tube, 307

J
Juvenile granulosa cell tumor (JG CT), 433, 

433 -434

K
Keratin granulomas, peritoneal, 517, 5 1 7  
Keratinous cyst, vulvar, 8, 8 
Ki-67 (MIB-1) immunohistochemistry, 95, 95  
Krukenberg tumor, 4 87 -490 , 4 8 8 -4 9 0

L
Lactobacilli-induced cytolysis, 80, 80  
Leiomyoma 

o f broad ligament, 331, 331  
cervical, 93
of fetal membranes, 587, 587—588 
o f ovary, 4 81 -48 3 , 482  
uterine smooth muscle tumors 

apoplectic leiomyoma, 270, 270  
atypical leiomyoma, 273 -275 , 2 7 4  
benign metastasizing leiomyoma, 275 
cellular leiomyoma, 2 69 -270 , 270  
cystic leiomyoma, 271, 271  
dissecting leiomyoma, 276 
epithelioid leiomyoma, 272, 272 -273
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hydropic leiomyoma, 2 70 -271 , 271 
lipoleiomyoma, 272 -273 , 273  
m itotically active leiomyoma, 267, 270 
myxoid leiomyoma, 272, 273  
neurilemoma (schwannoma)-like 

leiomyoma, 273, 273  
sclerotic leiomyoma, 273, 273  
usual leiomyoma, 269, 2 69  

o f  vagina, 52, 5 2  
vulvar, 21 ,2 1  

Leiomyomatosis
diffuse, uterine, 275, 2 75  
disseminated (diffuse) peritoneal

leiomyomatosis ( see  Disseminated 
peritoneal leiomyomatosis) 

intravenous leiomyomatosis, 275, 275—276 
Leiomyosarcoma

of broad ligament, 331, 331  
uterine smooth muscle tumors

epithelioid leiomyosarcoma, 111 , 2 7 7  
myxoid leiomyosarcoma, 277, 278  
w ith osteoclast-like g iant cells,

2 77 -278 , 278  
o f vagina, 60 
vulvar, 21

Lentigo simplex/vulvar melanosis, 11 ,1 1  
Leukemia, ovarian involvement, 477 , 478  
Leydig cell tumor, ovarian, 451, 451—452  
Lichen sclerosus, 2 -3 , 2—3  
Lichen simplex chronicus, 3 , 3 , 4  
Liesegang rings, 350, 3 50  
Lipid-rich endometrioid carcinoma,

242, 242  
Listeria m on ocy to gen es , 571 
Listeria villitis, 571
Lobular endocervical glandular hyperplasia, 

8 7 -8 8 , 88  
Lobular mesonephric hyperplasia, 88, 88  
Loop electrosurgical excision procedures 

(LEEPs), 155, 155-156 , 156  
Low-grade appendiceal mucinous tumors, 

ovarian involvement by 
clinicopathologic features, 491, 491—492 
differential diagnosis, 492 
terminology, 492 

Low-grade squamous intraepithelial lesions 
exophytic condylomas, 96—97, 9 7  
flat condyloma/CIN 1, 9 7 -1 00 , 97—100  

Luteal phase defect (LPD), 191, 191 
Luteinized thecomas, ovarian, 439, 439—440 
Lymphoepithelioma-like carcinoma, uterine 

cervix, 118-119 , 119  
Lymphoma 

Burkitt’s, 4 77
ovarian, malignant, 476, 4 7 6 -4 7 7  
uterine cervix, 145-146 , 1 4 5 -1 4 6  
uterine corpus, 296, 2 9 6  
vaginal, 61

M
M alakoplakia

uterine corpus, 204, 205  
o f vagina, 51-52 , 5 1 -5 2  

Maldeveloped gonad (see  Gonadal development 
disorders)

M alignant mixed m iillerian tumor (see 
Carcinosarcoma)

Massive ovarian edema, 358 -359 , 360 -3 6 1  
Massive perivillous fibrin deposition, 573-574 , 

5 7 4 -5 7 5  
Massive vulval edema, 17—18, 18 
Maternal floor infarction, 573-574 ,

5 7 4 -5 7 5
M ature cystic teratomas (dermoid cyst) 

carcinomas associated with, 465 -466 , 
4 6 6 -4 6 7  

clinical features, 457, 457  
components of, 459  
differential diagnosis of, 459 
ectodermal tissues, 458, 458  
histology, 457 -458 , 457—458  
melanocytic tumors associated with,

466 -467
primary mucinous neoplasms associated with, 

395, 395 -396  
sarcomas associated with, 467 
treatment of, 460 

Mature (Graafian) follicle, 337 ,3 3 8  
Meconium peritonitis, 518, 519  
Meconium-associated vascular necrosis,

581 -582 ,5 8 2  
Medical necessity issues, 618 
Melanoma, malignant 

of ovary, 498 -499 , 499  
of uterine cervix, 146 
of vagina, 60 
of vulva

cell types, 38, 39  
clinical features, 37 
differential diagnosis and

immunophenotype, 39, 40, 40  
histologic types, 37-38 , 38  
pathologic aspects of, 39 
radial vs. vertical growth phase, 39 
skin microanatomy vs. direct measurement, 

38-39  
Menometrorrhagia, 188 
M enorrhagia, 188 
M enstrual cycle

endometrial architecture, 169-170 , 172 
endometrial dating, 170—172 
menstrual phase, 176-177 , 177—178 
proliferative phase, 172—173, 173 
secretory phase 

early, 173, 174  
interval phase, 173, 173 
late, 174-176 , 1 7 5 -1 7 6  
m id, 174, 174  

Mesenchymal and intra-abdominal tumors 
desmoplastic small round-cell tumor, 

543 -54 4 ,5 4 4  
disseminated peritoneal leiomyomatosis, 

540 -541 , 5 4 1 -5 4 2  
intra-abdominal fibromatosis, 541—542,

5 4 2 -5 4 3  
miscellaneous tumors, 544-545 
omental gastrointestinal stromal tumor,

543, 5 4 3 -5 4 4  
Mesenchymal tumors and tumor-like lesions 

o f uterine corpus, miscellaneous
inflammatory myofibroblastic tumor, 

291 ,25?! 
perivascular epithelioid cell tumor,

291 -292 , 292

pleomorphic rhabdomyosarcoma,
292, 292  

prim itive neuroectodermal tumor,
292 -29 3 ,2 9 3

of vulva
aggressive angiomyxoma, 15-16, 16  
angiokeratoma, 20, 2 0  
angiomyofibroblastoma, 18, 18-19 
cellular angiofibroma, 19, 19  
childhood asymmetric labium majus 

enlargement, 20, 20  
epithelioid sarcoma, 2 3 -2 4 , 24, 25  
granular cell tumor, 2 1 -2 2 , 2 2  
massive vulval edema, 17-18, 18 
nodular fasciitis, 22—23, 23  
prepubertal vulval fibroma, 20, 20  
smooth muscle tumors, 2 0 -2 1 , 21 
soft tissue tumors, 24-25  
superficial angiomyxoma, 16—17, 17  

Mesonephric adenocarcinoma, 136, 1 36 -1 3 7  
Mesonephric cysts, o f vagina, 48, 48  
Mesonephric ductal hyperplasia, 89, 89  
Mesonephric remnants and hyperplasias 

uterine cervix, 88-89 , 88—89  
vagina, 52 

Mesothelial cyst, o f vulva, 9, 9  
Mesothelial hyperplasia 

endometriosis, 349
peritoneum and extragenital endometriosis, 

532 -533 , 533  
Mesothelial lesions, nonneoplastic

intranodal mesothelial cells, 533, 533, 5 34  
mesothelial hyperplasia, 532 -533 , 533  
nodular mesothelial hyperplasia (see Nodular 

histiocytic hyperplasia) 
unilocular peritoneal inclusion cyst, 534 

Mesothelioma
benign cystic, 534 -535 , 534—535  
malignant

clinical presentation, 536 
differential diagnosis, 537—538 
epithelioid, cytologic features of, 539,

5 3 9 -5 4 0  
gross appearance, 536, 5 3 6  
histology, 536 -537 , 5 37 -5 3 8  
prognosis, 538-539
selected unusual patterns, 537, 5 3 8 -5 3 9  

well-differentiated papillary, 535 -536 , 5 3 6  
Mesothelium, normal and reactive 

differential diagnosis, 511, 512  
histology and cytology of, 510-511 ,

511, 512
Metaplastic hyperplasias, uterine corpus

atypical hyperplastic papillary proliferations, 
224, 224  

CAH, 2 2 3 -2 2 4  
categories, 223 
ciliated, 223, 223
differential diagnosis, 224, 224-225  
localized hyperplastic proliferation, 225, 225  
mucinous, 223, 223  
small nonvillous papillae, 225—226, 226 

Metaplastic papillary tumor, o f fallopian tube, 
319, 319  

Metastases
of maternal cancer to placenta, 588, 588  
to vagina, 61
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Metastatic carcinoma 
o f peritoneal cavity, 5 53 -555 , 553-556  
of uterine corpus, 296 -297 , 2 9 7  

Metastatic tumor, ovarian
appendiceal adenocarcinoma, 492, 492  
breast carcinoma, 494 -495 , 494—495  
carcinoid tumors, 497 -498 , 498  
cervical carcinoma, 496 -497  
colonic adenocarcinoma, 4 99 -500 , 500 
endometrial carcinoma, 496, 4 96  
fallopian tube carcinoma, 497 
gastric carcinoma, intestinal type, 490 
general considerations, 483 -484  
intestinal carcinoma, 484 -487 ,

4 85 -487 , 488t 
intraoperative consultation, 484 
Krukenberg tumor, 487 -490 , 488—490  
low-grade appendiceal mucinous tumors, 

490 -492 , 491 
malignant melanoma, 498 -499 , 499  
pancreatic and biliary adenocarcinoma,

492 -494 , 493  
renal cell carcinoma, 495 -496 , 495—4 9 6  
sarcomas, 499 

Metrorrhagia, 188
Microcystic stromal tumor, ovarian, 442, 442  
M icroglandular hyperplasia, 86, 8 6 -8 7  
Microinvasive adenocarcinoma, 125-126 , 

1 2 5 -1 2 7
Microinvasive squamous cell carcinoma, 

111-113 , 112 -113  
Microorganisms 

actinomyces, 7 8 -7 9 , 78—79  
bacterial vaginosis, 80, 80  
C and ida  species, 77, 7 7  
chlamydia trachomatis, 79, 79  
cytomegalovirus, 76, 76 -7 7  
Herpes simplex virus, 76, 76  
lactobacilli-induced cytolysis, 80, 80  
trichomonas vaginalis, 7 7 -7 8 , 78  

M inim al deviation adenocarcinoma, 132-133 , 
132 -133  

Mixed carcinomas
with microcystic and signet-ring components,

426, 426 -4 2 7  
uterine corpus, 263 

Mixed epithelial and mesenchymal tumors, 
uterine cervix 

carcinosarcoma, 143-144 
endocervical adenomyoma, 142, 143 
M iillerian adenofibroma/adenosarcoma,

142-143 , 143
Mixed epithelial tumors, ovarian 

borderline, 425 -426 , 4 2 6  
Brenner tumor with mucinous cystadenoma,

425, 425
with clear cell, serous or undifferentiated 

carcinoma, 426, 4 2 6  
w ith microcystic and signet-ring components,

426, 426 -427
Mixed germ cell-sex cord-stromal tumor, 

475 -476  
M ixed gonadal dysgenesis, 364 
M olar pregnancy, differential diagnosis of 

abnormal villous morphology, 598, 598  
early gestation w ith sampling o f polar villous 

proliferation, 596, 5 9 6

gestational sac or stem villi w ith shearing 
artifact, 597, 5 9 7  

gestational sac turned inside out, 597, 598 
hydropic abortion, 596 -597 , 5 9 6 -5 9 7  
placental mesenchymal dysplasia, 598, 599  
twin gestation, simultaneous complete mole 

and normal pregnancy, 598 
Molecular genotyping, 601 
Molluscum contagiosum, 6, 7  
Mönckeberg’s medial calcific sclerosis, 205, 2 0 6  
Monodermal teratomas, 467 
Morular/squamous metaplasia, 209 -211 ,

210-211
M ucin granulomas vs. pseudomyxoma ovarii, 

391, 391 -392  
Mucinous adenocarcinoma, uterine cervix, 131,

131-132
Mucinous adenofibroma, ovarian, 394 -395 , 

3 95
Mucinous carcinoid, ovarian, 465, 4 6 6  
Mucinous carcinoma, uterine corpus, 258 -260 , 

258 -2 6 1
Mucinous cystadenoma, 392 -393 , 393—3 9 4  
Mucinous metaplasia

o f fallopian tube, 3 18 -31 9 ,3 1 9  
uterine corpus, 212, 212  

Mucinous ovarian tumors
benign, borderline and m alignant, 388 -390  
borderline tumor 

endocervical-like, 398—399, 398—400,
400t

gastrointestinal type, 396 -397 , 3 9 6 -3 9 7  
gastrointestinal type w ith intraepithelial 

carcinoma, 397, 397 -398  
gastrointestinal type w ith microinvasion, 

398, 398
histologic sampling and intraoperative 

consultations, 402 -403  
histologic subtyping, 390, 390 -3 9 1  
immunohistochemistry, 392, 392  
mucin granulomas vs. pseudomyxoma ovarii, 

391, 391 -392  
mucinous adenofibroma, 394 -395 , 395  
mucinous carcinoma, 400 -402 , 4 0 0 -4 0 2  
mucinous cystadenoma, 392 -393 , 3 9 3 -3 9 4  
w ith mural nodules, 402, 402  
overview, 388
primary mucinous neoplasms, 395, 395 -396  

M ucinous vestibular cyst, o f vulva, 9, 9  
M iillerian cysts, o f vagina, 47, 4 7  
M iillerian papilloma, o f vagina, 5 4 -5 5 , 55  
M üllerian-type epithelial tumors, o f broad 

ligament, 328 
M ultilocular peritoneal inclusion cyst, 534-535 , 

5 3 4 -5 3 5
M ultinucleated epithelial atypia, 10, 10  
M ultinucleated stromal giant cells, 10, 11 

uterine cervix, 93, 93  
of vagina, 52 

M yometrial invasion, endometrioid 
adenocarcinoma 

frequency and prognostic significance, 242-243 
mimics of

involving adenomyosis, 247, 247—248  
irregular endometrial-myometrial

junction, 2 47 -249 , 2 4 8 -2 4 9  
metaplastic smooth muscle, 249

patterns of
diffusely infiltrative pattern, 244 -245 , 

2 4 4 -2 4 5  
expansile, pushing, 244, 244  
MELF pattern, 245 -246 , 2 4 5 -2 4 6  
usual pattern, 243, 243  

sectioning, measuring and reporting, 243 
Myosalpinx, 307

N
Nabothian cysts, uterine cervix, 7 1 -7 2 , 7 1 -7 2  
Necrotic pseudoxanthomatous nodule, 351, 

351 -352  
Neuroendocrine carcinoma

large (nonsmall) cell, ovarian, 480, 480, 481 
small cell, ovarian, pulm onary type, 

479 -48 0 , 4 7 9 -4 8 0  
of uterine cervix, 140-142 , 140 -1 4 2  
uterine corpus, 260 -261 , 2 6 1 -2 6 2  
o f vagina, 58 

Nevi, vulvar, 11-13 , 12  
Nodular fasciitis, 22—23, 23  
Nodular histiocytic hyperplasia,

511 -513 , 514  
Nodular mesothelial hyperplasia (see Nodular 

histiocytic hyperplasia) 
Nongranulomatous infectious salpingitis,

3 0 8 -3 1 0 ,3 0 9 -3 1 0  
Nongranulomatous inflammation 

acute peritonitis, 511, 513  
nodular histiocytic hyperplasia,

511 -513 , 5 14  
sclerosing mesenteritis, 513 -514 , 515  
sclerosing peritonitis, 513, 514  

Non-Hodgkin’s lymphoma, o f vagina, 61 
Noninfectious cervicitis o f usual type,

7 3 -7 4 , 74  
Noninfectious vulvar dermatoses 

lichen sclerosus, 2 -3 , 2—3  
lichen simplex chronicus, 3 , 3 , 4  
terminology and classification of, 1-2  

Nonneoplastic ovary 
arteritis, 367 ,3 6 8
artifactual displacement o f granulosa cells, 

367
autoimmune oophoritis, 366 
corpus luteum cyst, 343, 3 45  
ectopic decidua, 367, 3 6 7  
ectopic ovarian pregnancy, 3 66 -367  
endometriosis

endometriotic cyst (endometrioma), 
345 -346 , 3 4 7 -3 4 8  

endometriotic cysts w ith nuclear atypia,
349, 3 4 9  

hyperplastic changes, 348, 349  
liesegang rings, 350, 350  
mesothelial hyperplasia, 349 
metaplastic changes, 348, 3 4 9  
necrotic pseudoxanthomatous nodule, 351, 

3 51 -352  
progestational changes, 346, 3 48  
stone formation, 350, 350  
superficial, 345 ,3 4 6  

follicle cyst, 3 42 -343 , 343, 3 4 4  
gonadal development disorders

complete androgen insensitivity syndrome,
3 6 4 -3 6 5 ,3 6 4 -3 6 5
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hermaphroditism , ovotestis of, 366,
365-366  

streak gonads, 363, 363 -364  
granulosa cell proliferations of pregnancy, 

367, 3 6 7  
h ilus cell hyperplasia, 362 ,3 6 3  
histology of

basic microanatomy, 334, 334, 3 35  
epithelial inclusions, 335—336, 3 3 6  
hilus cells, 340 -341 , 341  
ovarian follicles and their derivatives, 

3 3 6 -3 4 0 ,3 3 6 -3 4 1  
rete ovarii, 342, 3 42  
surface lin ing and cortical stroma, 334, 

3 3 5
hyperreactio luteinalis, 352, 353  
large solitary luteinized follicle cyst of 

pregnancy and puerperium 
differential diagnosis, 354 
histology, 353, 3 5 4  

massive ovarian edema, 358—359, 360—361  
ovarian fibromatosis, 359, 361  
ovarian granulomas, 367—368, 3 68  
ovarian remnant syndrome, 366 
ovarian torsion, 357 -358 , 357—3 6 0  
polycystic ovary syndrome (PCO S), 352, 

352, 353
pregnancy luteoma, 359, 3 6 1 -3 6 2 ,361—3 62  
simple cyst, 343 -344 , 3 45  
stromal hyperplasia

clinical features, 356, 3 5 7  
differential diagnosis, 356 -357  

stromal hyperthecosis 
clinical features, 354 
differential diagnosis, 3 55 -356  

supernumerary ovary, 366, 3 6 6  
surface papillary stromal proliferation, 366, 

3 6 6
tubo-ovarian abscess, 309, 3 10  

Nonneoplastic processes 
uterine corpus

histologic findings, 2 02 -204 , 203—2 0 4  
iatrogenic uterine perforation, 204, 205  
malakoplakia, 204, 2 05  
Mönckeberg’s medial calcific sclerosis,

205, 2 0 6  
osseous metaplasia, 204—205, 2 0 6  
postoperative spindle cell nodule,

204, 205  
uterine lithiasis, 205, 2 0 6  
uterine prolapse, 202, 203  
uterine serosa endometriosis, 202, 202  
uterine stroma, idiopathic granulomatous 

inflammation, 204
o f vulva

multinucleated epithelial atypia, 10, 70 
multinucleated stromal giant cells,

10, 11
provoked vestibulodynia, 11, 11 

Nuchal cord, 585, 585

O
O mental gastrointestinal stromal tumor, 543, 

5 4 3 -5 4 4  
Ovarian arteritis, 367, 368  
Ovarian edema, massive, 358 -359 , 3 60 -3 6 1  
Ovarian fibromatosis, 359, 361

Ovarian granulomas, 367 -368 , 368  
Ovarian hilus cell heterotopia, 321 
Ovarian remnant syndrome, 366 
Ovarian stones, 350, 3 50  
Ovarian torsion, 357 -358 , 357—3 60  
Ovarian tumors

epithelial-stromal tumors
adenofibromatous neoplasm with mucin- 

containing signet-ring cells, 424, 
4 24

adenoid cystic carcinoma, 425 
adenosarcoma, 413 
basaloid carcinoma, 425 
carcinosarcoma, 411—412, 411—413 
clear cell tumors, 414—418, 415—418  
endometrioid adenofibromatous 

neoplasms, 4 03 -410 ,
403-411

endometrioid carcinoma, 403—410, 
403-411

endometrioid stromal sarcoma, 413 -414 , 
4 1 3 -4 1 4  

general features, 371-372  
hepatoid carcinoma, 424—425, 425  
histologic grading, 372 
malignant mixed mesodermal tumor,

4 11 -412 , 411 -413  
mixed epithelial tumors, 425—426, 

425 -427
mucinous tumors, 388 -403 , 389—402  
pathogenesis, 371 
serous tumors, 3 7 2 -3 8 8 ,3 7 3 -3 8 8  
squamous tumors, 422—424, 422—424  
transitional cell tumors, 418 -421 ,

418-422
undifferentiated carcinoma, 427, 427  

w ith functioning stroma, 483, 483—484  
germ cell tumors

carcinomas associated with dermoid cysts,
465 -466 , 4 6 6 -4 6 7  

categories, 453
dermoid-associated somatic-type tumors,

467
dysgerminoma, 467—468, 467—469 
embryonal carcinoma, 472 -473 , 472—473 
gonadoblastoma, 474—475, 475—4 7 6  
immature teratomas, 454 -456 , 454—456  
insular carcinoid, 462 -463 , 464  
malignant mixed, 474 
mature cystic teratoma (dermoid cyst),

457 -459 , 457 -460  
mature solid teratoma, 456 -457  
melanocytic tumors associated with 

dermoid cysts, 466 -467  
mixed germ cell-sex cord-stromal tumor, 

4 75 -476  
monodermal teratomas, 467 
mucinous carcinoid, 465, 466  
nongestational choriocarcinoma, 473 -474 , 

474
polyembryoma, 473, 473, 474  
sarcomas associated with dermoid cysts,

467
struma ovarii, 460—461, 460 -4 6 3  
strumal carcinoid, 464 -465 , 464—4 6 6  
trabecular carcinoid, 463 -464  
yo lk sac tumor, 469—471, 469—472

hematopoietic tumors 
leukemia, 477, 478  
malignant lymphoma, 476, 476—477  
plasmacytoma, 477, 478  

large (nonsmall) cell neuroendocrine 
carcinoma, 480, 480, 481 

leiomyomas, 481 -483 , 482  
metastatic tumor

appendiceal adenocarcinoma, 492, 492  
breast carcinoma, 494—495, 494—495  
carcinoid tumors, 497—498, 498  
cervical carcinoma, 496—497 
colonic adenocarcinoma, 499—500, 500 
endometrial carcinoma, 496, 4 96  
fallopian tube carcinoma, 497 
gastric carcinoma, intestinal type, 490 
general considerations, 483—484 
intestinal carcinoma, 484 -487 , 485—487, 

488t
intraoperative consultation, 484 
Krukenberg tumor, 487 -490 , 488—490  
low-grade appendiceal mucinous tumors,

490 -492 , 491 
m alignant melanoma, 498—499, 499  
pancreatic and biliary adenocarcinoma, 

492 -494 , 493  
renal cell carcinoma, 495—496, 495—4 96  
sarcomas, 499 

overview and staging, 371 
rete ovarii tumors, 481, 481 
sex cord-stromal tumors

adult granulosa cell tumor, 427—433, 
4 2 8 -4 3 2  

cellular fibroma, 435—436, 4 35 -437  
fibroma, 434—435, 434—435  
fibrosarcoma, 437, 4 3 7  
fibrothecoma, 438—439, 438—439  
gynandroblastoma, 448, 449  
juvenile granulosa cell tumor, 433, 

433 -434  
luteinized thecomas, 439, 439—440 
microcystic stromal tumor, 442, 442  
sclerosing stromal tumor, 440—441, 

4 40 -4 4 1  
Sertoli cell tumor, 442 -443 , 443  
Sertoli-Leydig cell tumors, 443^448, 

4 4 4 -4 4 7
sex cord tumor with annular tubules,

4 48 -449 , 449  
signet-ring stromal tumor, 441—442, 442  
steroid cell tumors, 450—453, 450-453, 450t 
stromal tumor with minor sex cord 

elements, 440, 440  
stromal-Leydig cell tumor, 448 
thecoma, usual type, 437 -438 , 438  
unclassified, 449—450 

small cell carcinoma
hypercalcemic type, 477 -478 , 479  
pulmonary type, 479—480, 479—480  

soft tissue type, 483
solid pseudopapillary neoplasm, 481, 482  
o f wolffian origin, 480—481 

Ovarian wolffian tumors, 480—481 
Ovotestis, 366, 365—366 
Oxyphilic metaplasia, uterine cervix, 70, 71 
Oxyphilic/oncocytic endometrioid carcinoma,

241, 241-242
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P
p i6 immunohistochemistry, 95-96 , 9 6  
p57 Immunohistochemistry, 600, 6 00 -601 , 601 
Pagetoid dyskeratosis, 8 1 -8 2 , 82  
Paget’s disease, o f vulva 

behavior, 37
CK7 immunostain, 3 5 -3 6 , 3 6  
differential diagnosis, 3 6 -3 7 , 3 7  
with fibroepithelioma-like hyperplasia,

3 5 ,3 5  
histology, 34—35 ,3 5
papillomatous squamous hyperplasia, 35, 3 6  

Pancreatic adenocarcinoma, ovarian
involvement by, 4 92 -494 , 493  

Pap smear detection, uterine cervix 
benign glandular cells, 154 
endometrial adenocarcinoma, 149-150 , 150 
endometrial cells from lower uterine segment,

1 5 2 -1 5 3 ,1 52 -153
exfoliated benign-appearing endometrial cells, 

151-152 , 152  
extrauterine adenocarcinoma, 150-151 , 151 
fallopian tube prolapse, 149, 149  
foam cells, 153-154 , 154  
histiocytes, 153, 153 
psammoma bodies, 149, 149  
sperm, 154, 155 
starch granules, 154, 155 
trophoblastic cells from pregnant patients,

154, 154  
Papillary carcinoma, transitional or

squamotransitional, o f vagina, 58 
Papillary cystadenoma, o f broad ligament, 330, 

3 30
Papillary endocervicitis, 74, 7 4  
Papillary squamous cell carcinoma,

uterine cervix, 118, 118—119  
Papillary syncytial change, 211 -212 , 211—212  
Papilloma

fallopian tube, 320 
M iillerian, o f vagina, 5 4 -5 5 , 5 5  

Para (P), 189
Parakeratosis, uterine cervix, 8 0 -8 1 , 8 1 S 2  
Paratubal cysts, o f broad ligament, 327 -328 ,

328
Parvovirus B19, 570, 571 
PCOS {see Polycystic ovary syndrome 

(PCO S))
Pelvic inflammatory disease (PID), 308 
Perinuclear halos, uterine cervix, 107-108 , 

107 -1 0 8
Peritoneum and extragenital endometriosis 

benign cystic mesothelioma, 534—535, 
5 3 4 -5 3 5

ectopic decidua, 518 -519 , 519  
endocervicosis, 521, 522  
endometriosis

common sites of, 522 
extragenital manifestations, 525 -526 , 

5 2 6 -5 2 8
histologic features, 523 -525 , 524—5 2 6  
macroscopic appearance, 523, 523  
overview, 522-523 

endosalpingiosis, 519-520 , 5 2 0 -5 2 2  
extraovarian peritoneal serous carcinoma 

high-grade, 5 3 1 -5 3 2 ,5 3 2 -5 3 3  
low-grade, 530-531 , 5 3 1 -5 3 2

gliomatosis peritonei, 553 
granulomatous inflammation 

causes, 514—515 
keratin granulomas, 517, 5 1 7  
meconium peritonitis, 518, 519  
postoperative carbon pigment granulomas, 

516, 5 1 6
resorbable hemostatic agents, 516—517, 

5 1 7
suture granulomas, 515, 5 1 6  
talc and starch granulomas, 515—516, 5 1 6  
tuberculous peritonitis, 515, 515  
vernix caseosa peritonitis, 517 -518 , 518  

m alignant mesothelioma 
clinical presentation, 536 
differential diagnosis, 537 -538  
epithelioid, cytologic features of, 539,

5 3 9 -5 4 0
gross appearance, 536, 5 3 6  
histology, 536 -537 , 5 3 7 -5 3 8  
prognosis, 538 -539
selected unusual patterns, 537, 5 3 8 -5 3 9  

mesenchymal and intra-abdominal tumors 
desmoplastic small round-cell tumor,

5 43 -544 ,5 4 4  
disseminated peritoneal leiomyomatosis,

5 4 0 -5 4 1 ,5 4 1 -5 4 2  
intra-abdominal fibromatosis, 541—542,

5 4 2 -5 4 3  
miscellaneous tumors, 544—545 
omental gastrointestinal stromal tumor, 

5 4 3 ,5 4 3 -5 4 4  
metastatic carcinoma, 553—555, 553—556 
m ultilocular peritoneal inclusion cyst,

5 3 4 -5 3 5 ,5 3 4 -5 3 5  
nongranulomatous inflammation 

acute peritonitis, 511, 513  
nodular histiocytic hyperplasia, 511-513 , 

5 14
sclerosing mesenteritis, 513 -514 , 515  
sclerosing peritonitis, 513, 5 14  

nonneoplastic mesothelial lesions
intranodal mesothelial cells, 533, 533, 5 34  
mesothelial hyperplasia, 532 -533 , 533  
nodular mesothelial hyperplasia {see

Nodular histiocytic hyperplasia) 
unilocular peritoneal inclusion cyst, 534 

nonneoplastic processes 
adhesions, 526 -527 , 528  
infarcted appendix epiploica, 527 -528 ,

5 29
mucicarminophilic histiocytosis, 528 -529  
reactive peritoneal fibrosis, 527, 529  
splenosis, 529 
trophoblastic implants, 529 

normal and reactive mesothelium 
differential diagnosis, 511, 512  
histology and cytology of, 5 1 0 -5 1 1, 511, 

5 12
prim ary peritoneal serous borderline tumor, 

529 -530 , 530 -5 3 1  
pseudomyxoma peritonei

diagnostic terminology, 550 -552  
differential diagnosis, 552 
gross appearance, 549, 550  
histology, 549 -550 , 551, 552  
pathogenesis of, 548 -549 , 5 4 9 -5 5 0

prognostic significance, 553 
well-differentiated papillary mesothelioma 

differential diagnosis, 535 
gross appearance, 535, 5 3 6  
histology, 535, 5 3 6  
prognosis, 535 -536  

Peritonitis, acute, 511, 513  
Perivascular epithelioid cell tumor (PEComa),

291 -29 2 , 292
Placenta

accreta, increta and percreta, 563, 563  
acute atherosis, 579, 5 79  
amnion, 559
amnion nodosum, 582, 582—583  
amniotic band syndrome, 583 
amniotic surface, squamous metaplasia of, 

582, 583  
basal plate, 559 
basic terminology, 559—560 
changes following fetal death in utero, 578,

578-579  
chorangioma, 586 -587 , 5 8 6 -5 8 7  
chorangiomatosis, 587, 5 8 7  
chorangiosis, 579, 580  
chorioamnionitis 

acute, 5 67 -568 , 567—568  
chronic, 568 
definition, 567 

chorion, 560 
chorion laeve, 560 
chorionic plate, 560
chorionic v illi, development of, 560 -561 ,

5 60 -5 6 1  
chronic deciduitis, 569, 569 -570  
circumvallate and circummarginate, 562, 562  
cotyledons, 560
dividing membrane in twin gestations, 

564 -566 , 5 6 5 -5 6 6  
erythroblastosis fetalis, 580, 580-581 
fetal membranes, 560 

lam inar necrosis of, 563, 5 6 4  
microscopic chorionic pseudocysts of,

564, 5 6 4
fetal thrombotic vasculopathy, 577 -578 , 

5 7 7 -5 7 8  
fetomaternal hemorrhage, 580, 580  
fetus papyraceus, 566, 5 6 7  
funisitis, 568 -569 , 5 69  
hematomas

marginal, 575, 5 7 6
massive subchorial thrombohematoma,

576, 5 7 7  
and placental abruption, 576 -577  
retroplacental, 576, 5 7 6  
subamniotic, 576 

hofbauer cells, 560 
increased syncytial knots, 579, 5 79  
infectious agents

congenital listeriosis, 571, 5 72  
congenital syphilis, 570 -571 , 571 
cytomegalovirus, 570, 5 70  
parvovirus B 19, 570, 571  

intervillous space, 560 
intervillous thrombi, 575, 5 75  
leiomyoma, fetal membranes, 587, 587-588 
massive perivillous fibrin deposition,

573 -574 , 5 7 4 -5 7 5
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maternal floor infarction, 573 -574 , 574—575  
maternal m alignant melanoma metastatic to, 

588, 588
meconium staining o f fetal membranes,

581, 581
meconium-associated vascular necrosis, 

581 -582 , 582  
mesenchymal dysplasia, 598, 5 99  
normal fetal membranes, histology of, 561,

5 6 1 -5 6 2
placental infarcts, 5 72 -573 , 573—5 74  
placental insertion o f um bilical cord, 

583 -584 , 5 8 3 -5 8 4  
placental septa, 560 
septal and chorionic cysts, 564, 564  
shape abnormalites, 562, 562  
single um bilical artery, 584, 584  
subchorionic fibrin plaques, 574, 575  
tw in -tw in  transfusion syndrome, 566, 566,

5 6 7
um bilical cord

edema of, 584, 585  
hematoma, 585 -586 , 5 8 6  
nuchal cord, 585, 585  
torsion and stricture of, 584, 5 84  
true knots of, 585, 585  

villitis o f unknown etiology, 572, 572  
Placenta accreta, 563, 563  
Placenta increta, 563, 563  
Placenta percreta, 563 
Placental infarcts, 572 -573 , 573—5 74  
Placental mesenchymal dysplasia, 598, 599  
Placental septa, 560 
Placental site nodule

differential diagnosis, 187-188 , 188 
in fallopian tube, 320 
remote pregnancy, 187, 187  

Placental site trophoblastic tumor (PSTT), 
605 -606 , 6 0 5 -6 0 6  

Plasmacytoma, ovarian, 477, 478  
Pleomorphic rhabdomyosarcoma, uterine,

292, 2 92  
Plicae, tubal, 307
Polycystic ovary disease (se e  Polycystic ovary 

syndrome (PC O S))
Polycystic ovary syndrome (PCO S), 352,

352, 353  
Polyembryoma, 473, 473, 4 74  
Polyps

endocervical, 89—90, 90—91 
endometrial, o f uterine corpus (see

Endometrial polyps, uterine corpus) 
fibroepithelial 

uterine cervix, 90 
vaginal, 4 8 -4 9 , 48—4 9  
vulvar, 9—10, 10  

tubulosquamous, 49, 4 9  
Postcurettage regenerative atypia, 2 13 -214 , 2 1 4  
Postmenopausal bleeding, 188 
Postoperative carbon pigment granulomas, 516, 

5 1 6
Postoperative spindle cell nodule 

uterine corpus, 204, 205  
vaginal, 5 0 -5 1 , 51 

Pregnancy
endometrium and myometrium in

Arias-Stella reaction, 181-182 , 181—182  
gestational endometrium, 179—182, 

180-181  
luteoma, 359, 3 6 1 -3 6 2 ,3 6 1 -3 6 2  

Prepubertal vulval fibroma, 20, 20  
Primary follicles, 336
Primitive neuroectodermal tumor (PNET), 

uterine, 292 -293 , 293  
Primordial follicle, 336 
Prostatic heterotopia (Ectopia), 73 
Provoked vestibulodynia, 11, 11 
Pseudoactinomycotic radiate granules 

(PAMRAGs), 78 -7 9 , 79  
Pseudolipomatosis, uterine cervix, 160-161,

161
Pseudolipomatosis/bubble artifacts, endometrial, 

207, 207 -208  
Pseudomyxoma peritonei

diagnostic terminology, 550-552  
differential diagnosis, 552 
gross appearance, 549, 550  
histology, 549 -550 , 551, 552  
pathogenesis of, 548 -549 , 5 4 9 -5 5 0  
prognostic significance, 553 

Pseudopapillary neoplasm, ovarian, 481, 482  
Pseudoxanthomatous salpingiosis vs.

xanthogranulomatous salpingitis,
310 -31 1 ,3 1 1 -3 1 2  

PSTT (see Placental site trophoblastic tumor 
(PSTT))

Pure gonadal dysgenesis, 363 
Pyosalpinx, 310, 3 10

R
Radiation effect, uterine cervix, 84-85 ,

8 4 -8 5
Reactive endocervical glandular changes,

82-83 , 83
Reactive polymorphous lymphoid infiltrates,

7 5 ,7 5
Reactive squamous metaplastic changes, 82, 82  
Renal cell carcinoma, ovarian involvement by,

495 -496 , 4 9 5 -4 9 6  
Rete ovarii, 342, 342  
Rete ovarii tumors, 481, 481 
Retraction artifact, 156-157 , 157—158 
Rhabdomyomas, vaginal, 52, 53  
Rhabdomyosarcoma 

embryonal
o f uterine cervix, 144-145 , 144—145  
o f vagina, 58—59, 58-60  

uterine pleomorphic, 292 ,2 9 2

S
Salpingitis

granulomatous, 310 
nongranulomatous infectious, 308 -310 ,

3 0 9 -3 1 0  
pelvic inflammatory disease, 308 
pseudoxanthomatous salpingiosis vs.

xanthogranulomatous, 310—311, 
3 1 1 -3 1 2

Salpingitis isthmica nodosa (SIN), 311 -312 , 
3 1 2

Sarcoma botryoides
of uterine cervix, 144-145 , 144—145  
o f vagina

appearance, 58, 58  
differential diagnosis, 59 -60  
histology, 58-59 , 5 9  
treatment and prognosis, 60 

Sarcomas ( see also sp ec if ic  diseases) 
associated with dermoid cysts, 467 
epithelioid, o f vulva, 2 3 -2 4 , 23—2 5  
ovarian, 499
undifferentiated endometrial, 284—285, 285  

Sarcomatoid squamous cell carcinoma, 33, 119, 
119-120 

Schiller-Duval bodies, 469 
Sclerosing mesenteritis, 513 -514 , 515  
Sclerosing peritonitis, 513, 514  
Sclerosing stromal tumor, ovarian, 440 -441 , 

440 -4 4 1
Sebaceous cysts, of vulva (se e  Keratinous cyst) 
Seborrheic keratosis, 13, 13 
Secondary (preantral) follicle, 336 -337  
Secretory carcinoma, o f uterine corpus, 239, 

2 39
Septal cysts, placental, 564, 5 64  
Serous carcinoma

extraovarian peritoneal
high-grade, 531 -532 , 532, 533  
low-grade, 530-531 , 5 3 1 -5 3 2  

o f fallopian tube, 3 2 3 ,323—325  
o f uterine cervix, 136, 136  
uterine corpus, 249 -256 , 2 5 0 -2 5 5  

Serous tumors, ovarian
benign, 372 -374 , 3 7 3 -3 7 4  
borderline tumor

with autoimplants, 377 ,3 7 8  
behavior and prognosis of, 383 -384  
differential diagnosis of, 383 
fallopian tube involvement in, 382 
lymph node involvement in, 382 -383 , 

3 82 -3 8 3  
w ith microinvasion, 377 -379 , 379  
micropapillary type, 376 -377 ,

3 7 7 -3 7 8  
peritoneal implants of, 379 -382 ,

3 8 0 -3 8 2  
usual type, 3 7 5 -3 7 6 ,3 7 5 -3 7 7  

high-grade
clinical presentation, 385 
differential diagnosis, 387—388 
gross appearance, 385, 385—3 8 6  
histology, 385 -386 , 3 8 6 -3 8 7  
immunohistochemistry, 387 
prognosis, 388 ,3 8 8  
stromal invasion, 386 -387 , 3 8 7  

low-grade, 384, 384-385  
Sertoli cell tumor, ovarian, 442—443, 443  
Sertoliform endometrioid adenocarcinoma, 242 
Sertoli-Leydig cell tumors (SLCTs) 

differential diagnosis of, 447 -448  
heterologous elements, 447, 4 4 7  
of intermediate differentiation, 444 -445 , 

4 4 4 -4 4 5  
overview, 443 -444  
poorly differentiated, 445, 445—446 
with retiform elements, 446, 446—447  
well-differentiated, 444, 4 44  

Sex cord tumors with annular tubules
(SCTATs), 448 -449 , 449
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Sex cord-stromal tumors, ovarian 
adult granulosa cell tumor, 427 -433 , 

4 2 8 -4 3 2  
cellular fibroma, 435—436, 435 -437  
fibroma, 434 -435 , 434—435  
fibrosarcoma, 437, 4 37  
fibrothecoma, 438 -439 , 4 3 8 -4 3 9  
gynandroblastoma, 448, 449  
juvenile granulosa cell tumor, 433, 433 -434  
luteinized thecomas, 439, 439—440 
microcystic stromal tumor, 442, 442  
sclerosing stromal tumor, 440 -441 , 440 -4 4 1  
Sertoli cell tumor, 442 -443 , 443  
Sertoli-Leydig cell tumors, 443—448, 

4 4 4 -4 4 7
sex cord tumor with annular tubules,

448 -449 , 449  
signet-ring stromal tumor, 441—442, 442  
steroid cell tumors, 450^453, 4 50 -453 , 450t 
stromal tumor with minor sex cord elements,

440, 440  
stromal-Leydig cell tumor, 448 
thecoma, usual type, 4 37 -438 , 438  
unclassified, 449 -450  

Signet-ring adenocarcinoma, uterine cervix,
134 ,1 3 4

Signet-ring artifact, uterine cervix, 158, 158  
Signet-ring stromal tumor, ovarian, 441 -442 , 

442
Simple cyst, ovarian, 343 -344 , 3 45  
Single umbilical artery, 584, 5 84  
Small cell carcinoma 

ovarian
hypercalcemic type, 4 77 -478 , 479  
pulmonary type, 479 -480 , 4 7 9 -4 8 0  

uterine corpus, 2 60 -261 , 2 6 1 -2 6 2  
o f vagina, 58 

Smooth muscle tumor of uncertain malignant 
potential (STUM P), 278, 278 -279  

Smooth muscle tumors
uterine (se e  Uterine smooth muscle tumors) 
vaginal, 60 
o f vulva, 2 0 -2 1 , 21  

Soft tissue tumors 
ovarian, 483 
o f vulva, 24-25  

Solid pseudopapillary neoplasm, ovarian, 481, 
482

Spindle cell epithelioma, o f vagina, 54, 5 4  
Spindle cell (sarcomatoid) squamous cell 

carcinoma, 119, 119-120 
Spongiotic dermatitis, 3 , 4  
Squamous cell carcinoma 

ovarian, 423 -424 , 4 2 3 -4 2 4  
uterine cervix 

basaloid, 117, 117  
conventional, 113-117 , 114—117  
lymphoepithelioma-like carcinoma, 

118-119 , 119  
microinvasive, 111-113 , 112 -113  
papillary, 118, 118 -119  
spindle cell (sarcomatoid), 119, 119-120 
verrucous carcinoma, 117-118 
warty (condylomatous) carcinoma, 118, 118 

o f vagina, 56-57  
o f vulva

acantholytic, 33 ,3 3

conventional, 29 -3 2 , 2 9 -3 2  
sarcomatoid, 33
verrucous carcinoma, 3 2 -3 3 , 3 2 -3 3  

Squamous intraepithelial lesions (SIL), of 
uterine cervix 

conventional (nonkeratinizing) HSIL, 
100-103 , 1 0 0 -1 0 4  

differential diagnosis of, 107-110 , 107 -1 1 0  
exophytic condylomas, 9 6 -9 7 , 9 7  
flat condyloma/CIN 1, 9 7 -100 , 9 7 -1 0 0  
keratinizing HSIL, 105, 106  
Ki-67 (MIB-1) immunohistochemistry, 95 ,9 5  
metaplastic HSIL, 103-105 , 1 0 4 -1 0 6  
p l6  immunohistochemistry, 9 5 -9 6 , 9 6  
role o f HPV, 94 
terminology, 93—94 

Squamous metaplasia
o f amniotic surface, 582, 583  
endocervical, 67 -6 8 , 68—69  
endometrial, 209 211, 2 10 -2 1 1  

Squamous tumors, ovarian 
epidermoid cyst, 422, 422  
squamous cell carcinoma, 423—424, 4 2 3 -4 2 4  

Stein-Leventhal syndrome ( see  Polycystic ovary 
syndrome (PC O S))

Steroid cell tumors, ovarian, 450 -453 ,
450 -453 , 450t 

differential diagnosis, 453 
Leydig cell tumor, 451, 451—452  
not otherwise specified, 451 -453 , 453  
stromal luteoma, 450 -451 , 450—451 

Stone formation, ovarian, 350, 3 50  
Streak gonads, 363, 363 -364  
Stromal breakdown, endometrial, 189, 189-190 
Stromal endometriosis, 93 
Stromal hyperplasia, ovarian 

clinical features, 356, 3 5 7  
differential diagnosis, 356 -357  

Stromal hyperthecosis 
clinical features, 354 
differential diagnosis, 355 -356  

Stromal luteoma, 450 -451 , 450—451 
Stromal-Leydig cell tumor, ovarian, 448 
Struma ovarii, cystic, 460 -461 , 4 60 -4 6 3  
Strumal carcinoid, ovarian, 464—465, 464—4 6 6  
Subchorionic fibrin plaques, 574, 5 75  
Subchorionitis, acute, 567, 568  
Superficial angiomyxoma, 16-17 , 17  
Superficial myofibroblastoma, o f vagina, 53, 

53-54
Supernumerary ovary, 366, 3 6 6  
Surface papillary stromal proliferation,

366, 3 6 6  
Surgical pathology specimens

billing of gynecologic and obstetric 
for consultations on referred slides, 618 
C PT codes for, 6 15 -616 , 615t 
general billing principles, 613 -615  
gray zones, 616 -617  
for intraoperative consultations, 617 
for special stains, 617 -618 , 6 l7 t  

grossing of
description, 610 
histologic interpretation, 611 
indications for inking, 611 

microscopic evaluation, 611 -612  
preanalytical handling of, 610

Swiss cheese artifact (se e  Pseudolipomatosis/ 
bubble artifacts)

Swyers syndrome, 364 
Syncytial knots, 579, 579  
Syringoma, 14, 14

T
Tangential sectioning

in cervical sample, 156, 1 56  
uterine corpus, 208 -209 , 208—2 09  

Telescoping artifacts, uterine corpus, 208, 208  
Tenney-Parker change, 579, 579  
Teratomas 

immature
diagnosis of, 455 
differential diagnoses of, 456 
endodermal differentiation, 455, 455  
gliomatosis peritonei, 456, 4 5 6  
grading of, 4 55 -456  
gross appearance of, 454, 454  
histology, 454, 4 5 4 -4 5 5  
prognosis of, 456 

mature cystic (dermoid cyst) 
carcinomas associated w ith , 465 -466 ,

4 6 6 -4 6 7  
clinical features, 457, 4 5 7  
components of, 459  
differential diagnosis of, 459 
ectodermal tissues, 458 , 458  
histology, 4 57 -45 8 , 4 5 7 -^ 5 8  
melanocytic tumors associated with,

4 66 -467
prim ary mucinous neoplasms associated 

w ith , 395, 3 95 -396  
sarcomas associated w ith , 467 
treatment of, 460 

mature solid, 456 -45 7  
monodermal, 467 

Thecoma, usual type ovarian, 4 37 -43 8 , 438  
Trabecular carcinoid, ovarian, 463—464 
Transitional cell carcinoma, ovarian, 421, 

421-422
Transitional cell metaplasia, uterine cervix,

7 0 -7 1 , 71
Transitional cell tumors, ovarian, 418—421, 

4 18 -422  
Trichomonas vaginalis, 7 7 -7 8 , 78 
Trophoblast, 182-183 , 1 8 2 -1 8 4  
Tubal intraepithelial carcinoma, 322, 322 -323  
Tubal ligation, 314, 314 -315  
Tubal metaplasias, uterine cervix, 6 8 -7 0 , 

6 9 -7 0  
Tubal torsion, 315, 3 15  
Tuboendometrioid metaplasias, uterine cervix, 

6 8 -7 0 , 6 9 -7 0  
Tubo-ovarian abscess, 309, 3 10  
Tubulosquamous polyps, vaginal, 49 , 49  
Tunnel clusters, 7 2 -7 3 , 72—73 
Twin gestation, simultaneous complete mole 

and normal pregnancy, 598 
Tw in-tw in transfusion syndrome, 566,

566, 5 6 7

U
Umbilical cord 

edema of, 584, 585  
hematoma, 585 -586 , 5 8 6
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nuchal cord, 585, 585  
placental insertion of, 583 -584 , 583—584  
torsion and stricture of, 584, 584  
true knots of, 585, 585  

Unclassified sex cord-stromal tumors, ovarian,
449 -450  

Undifferentiated carcinoma 
ovarian, 427, 4 27  
uterine corpus, 261 -263 , 262—263  

Uneven maturation, endometrial, 191 
Unilocular peritoneal inclusion cyst, 534 
Uterine cervix

adenocarcinoma in situ 
apoptotic bodies, 121, 121 
w ith coexistent HSIL, 120, 120  
cytologic diagnosis of, 122 -123 , 123—124  
differential diagnosis of, 123-124  
neoplastic cells in, 120, 121 
p 16 immunoreactivity in, 121, 121—122 
tissue diagnosis, 120, 120  
variants of, 122, 122—123 

anatomy of, 65, 65  
atypical squamous cells in pap smears, 

105-106 , 1 0 6 -1 0 7  
benign tumors, 93 
cervical involvement by endometrial

adenocarcinoma, 146 -147 , 146-148 
cervical samples, artifacts 

air-drying artifact, 161, 161 
cautery artifact, 156, 157  
cornflake artifact, 161, 161-162  
crush artifact, 161, 161 
degenerated endocervical cells, 160, 160  
iatrogenic displacement o f epithelium ,

158, 158
induced by Lugol’s solution, 158 -159 , 159  
induced by Monsels solution, 1 5 9 ,159 -160  
induced by silver nitrate, 159 -160 , 160  
overstained endocervical glands sim ulating 

AIS, 160, 161 
pseudolipomatosis, 160 -161 , 161 
retraction artifact, 156 -157 , 157—158 
signet-ring artifact, 158, 158  
tangential sectioning, 156, 156  

cytology, 66—67, 67—68  
endocervical glandular hyperplasias 

diffuse lam inar endocervical glandular 
hyperplasia, 8 6 -8 7 , 8 7  

lobular endocervical glandular hyperplasia,
8 7 -8 8 , 88  

m icroglandular hyperplasia, 86, 8 6 -8 7  
epithelial metaplasias of 

oxyphilic metaplasia, 70, 71 
squamous metaplasia, 67 -6 8 , 68—69  
transitional cell metaplasia, 7 0 -7 1 , 71 
tubal, tuboendometrioid, and

endometrioid, 6 8 -7 0 , 69—70  
heterotopias, 73, 73 
histology, 6 5 -6 6 , 6 6  
inflammatory processes 

arteritis, 75, 75 
follicular cervicitis, 74, 74  
noninfectious cervicitis o f usual type, 

7 3 -7 4 , 74  
papillary endocervicitis, 74, 74  
reactive polymorphous lymphoid 

infiltrates, 75, 75

invasive adenocarcinoma
adenoma malignum, 132-133 , 132—133 
clear cell, 135, 135—136  
colloid-type, 134, 134  
endocervical, 124, 124—125, 126-130 ,

127 -1 2 9  
endometrioid, 134, 135 
intestinal-type, 133-134 , 134  
mesonephric, 136, 1 3 6 -1 3 7  
microinvasive, 125-126 , 125—127  
mucinous, 131, 131—132 
serous, 136, 136  
signet-ring, 134, 134
well-differentiated villoglandular, 130-131, 

130 -131
mesonephric remnants and hyperplasias,

88-89 , 8 8 -8 9  
microorganisms

actinomyces, 7 8 -7 9 , 7 8 -7 9  
bacterial vaginosis, 80, 80  
C and ida  species, 77, 7 7  
chlamydia trachomatis, 79, 79  
cytomegalovirus, 76, 7 6 -77  
Herpes simplex virus, 76, 7 6  
lactobacilli-induced cytolysis, 80, 80  
trichomonas vaginalis, 7 7 -7 8 , 78 

mixed epithelial and mesenchymal tumors 
carcinosarcoma, 143-144 
endocervical adenomyoma, 142, 143 
M üllerian adenofibroma/adenosarcoma,

142 -143 ,1 4 3  
Nabothian cysts, 71 -72 , 7 1 -7 2  
nonneoplastic processes

Arias-Stella reaction, 9 1 -9 2 , 92  
deep endocervical glands, 92, 92  
ectopic decidua, 91, 91 
endocervicosis, 92 
endometriosis, 92 -93 , 93  
multinucleated stromal giant cells, 93, 93  

pap smear detection
benign glandular cells, 154 
endometrial adenocarcinoma, 149-150 ,

150
endometrial cells from lower uterine 

segment, 152-153 , 152 -153  
exfoliated benign-appearing endometrial 

cells, 151 -152 ,1 5 2  
extrauterine adenocarcinoma, 150-151 ,

151
fallopian tube prolapse, 149, 149  
foam cells, 153-154 , 154  
histiocytes, 153, 153 
psammoma bodies, 149, 149  
sperm, 154, 155  
starch granules, 154, 155  
trophoblastic cells from pregnant patients, 

154, 154
polyps

endocervical, 8 9 -9 0 , 90—91  
fibroepithelial, 90 

prim ary m alignant epithelial tumors, rare 
adenoid basal carcinoma, 138-139,

1 38 -1 3 9
adenoid cystic carcinoma, 139-140,

139 -1 4 0
adenosquamous carcinoma, 137, 137-138 
glassy cell carcinoma, 138, 138

neuroendocrine carcinoma, 140—142,
140 -1 4 2

prim ary malignant tumors, miscellaneous 
lymphoma, 145-146 , 1 4 5 -1 4 6  
malignant melanoma, 146 
sarcoma botryoides (embryonal

rhabdomyosarcoma), 144-145, 
144 -1 4 5

reactive and reparative processes
biopsy site changes and postoperative 

granulomas, 84, 84  
hyperkeratosis, 80, 81 
pagetoid dyskeratosis, 81 -82 , 82  
in pap smears associated with IUD, 85,

8 5 -8 6
parakeratosis, 80—81, 81—82  
radiation effect, 8 4 -8 5 , 84—85  
reactive endocervical glandular changes, 

82-83 , 83 
reactive squamous metaplastic changes,

82, 82
tissue repair, 83 -84 , 83—84  

sample processing
cervical biopsies, 154-155 
cervical cone biopsy/loop electrosurgical 

excision procedure, 155, 
155 -156 ,1 5 6  

as site of metastatic carcinoma, 148, 148 
squamous cell carcinoma, invasive 

basaloid, 117, 117  
conventional, 113-117 , 114—117  
lymphoepithelioma-like carcinoma, 

118-119 , 119  
microinvasive, 111-113 , 112—113 
papillary, 118, 118 -1 1 9  
spindle cell (sarcomatoid), 119, 119-120 
verrucous carcinoma, 117-118 
warty (condylomatous) carcinoma, 118, 

118
squamous intraepithelial lesions

conventional (nonkeratinizing) HSIL, 
100-103 , 100 -1 0 4  

differential diagnosis of, 107-110 ,
107 -1 1 0  

exophytic condylomas, 9 6 -9 7 , 9 7  
flat condyloma/CIN 1, 97—100, 97—100  
keratinizing HSIL, 105, 106  
Ki-67 (MIB-1) immunohistochemistry, 

95 ,9 5
metaplastic HSIL, 103-105 , 104—106  
p l6  immunohistochemistry, 95 -96 , 9 6  
role o f HPV, 94 
terminology, 93-94  

tunnel clusters, 7 2 -7 3 , 72—73 
Uterine corpus

adenofibroma, 290-291 
adenomyoma, 201, 201 -202  
adenomyosis 

definition, 199
differential diagnosis, 200, 200-201 
w ith vascular intrusion, 199, 200  

adenosarcoma 
behavior, 290
characteristics, 288 -289 , 288—289  
differential diagnosis, 290 
gross appearance, 288, 288  
w ith sarcomatous overgrowth, 289, 290
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Uterine corpus ( C on tinued ) 
anatomy, 169, 170 
atypical polypoid adenomyoma 

architecture, 286 -287 , 2 8 6 -2 8 7  
description, 286 
differential diagnosis, 287 -288  

common endometrial artifacts
autolysis-induced artifacts, 206 -207 , 2 0 7  
bridging, 208, 208  
dissociation and close approximation, 

205 -206 , 2 0 6 -2 0 7  
endometrial surface epithelial coiling, 206, 

2 0 7
pseudolipomatosis/bubble artifacts, 207, 

207 -208
tangential sectioning, 208 -209 , 208—209  
telescoping, 208, 208  
vascular pseudoinvasion, 209 

congenital uterine abnormalities, 169, 
171 -1 7 2

dysfunctional uterine bleeding and infertility, 
endometrium in 

abnormal uterine bleeding, 188-189 
disordered proliferation, 190, 190-191 
irregular shedding, 191-192 , 192  
luteal phase defect, 191, 191 
nonphysiologic glandular and stromal 

breakdown, 189, 189-190 
endometrial atrophy 

cystic atrophy, 179, 179 
usual atrophic pattern, 177-179 , 178—179 

endometrial carcinoma, 226 
carcinosarcoma, 263—264, 263 -265  
clear cell carcinoma, 256 -257 , 2 5 6 -2 5 7  
miscellaneous carcinomas, 265 
mixed carcinomas, 263 
mucinous carcinoma, 258 -260 ,

258 -2 6 1
serous carcinoma, 249 -256 , 250—255  
small cell (neuroendocrine) carcinoma, 

260 -261 , 2 6 1 -2 6 2  
undifferentiated carcinoma (non-sm all 

cell), 261 -263 , 2 6 2 -2 6 3  
endometrial epithelial metaplasias 

ciliated metaplasia, 212 -213 , 213  
clear cell change, 213, 213  
eosinophilic cell change, 213, 213  
hobnail cell change, 214, 2 14  
morular/squamous metaplasia, 209 -211 , 

2 10 -2 1 1  
mucinous metaplasia, 212, 212  
papillary syncytial change, 211 -212 ,

2 1 1 -2 1 2  
postcurettage regenerative atypia,

2 13 -214 , 2 14  
endometrial hyperplasia 

behavior of, 221 -222  
complex hyperplasia w ithout atypia, 

218 -219  
differential diagnosis of, 222, 222  
endometrial intraepithelial neoplasia,

defining features and limitations,
216 -217

foam cells in, 220 -221 , 2 20 -2 2 1  
hybrid classification of, 217 -218 , 217—2 19  
metaplastic hyperplasias, 222-226 , 

2 2 3 -2 2 6

progestin-induced changes, 222, 222  
terminology, 214—215 
topography of, 219 -220 , 220  
WHO/ISGP, defining features and 

lim itations, 2 15 -216 , 2 1 6  
endometrial polyps

complex atypical hyperplasia, 198-199 , 
199

differential diagnosis, 199, 199  
functional, 198, 198 
histology, 197-198 , 1 97 -198  

endometrial sample processing, 297—298 
endometrial stromal tumors 

classification, 279 
ESN and low-grade ESS, 279 -284 , 

2 8 0 -2 8 4  
FIGO staging system, 279 
high-grade, 285 -286 , 285—2 8 6  
undifferentiated endometrial sarcoma,

2 84 -285 , 285
endometrioid adenocarcinoma

with benign-appearing surface epithelial 
changes, 239 -240 , 240  

ciliated carcinoma, 242, 242  
corded and hyalinized, 240, 2 40 -2 4 1  
gross features, 221, 227—228  
histologic grade, 232 -235 , 2 3 3 -2 3 4  
intraoperative consultations, 235 
lipid-rich, 242, 242
microscopic features, 2 27 -232 , 228—233  
m imics o f myometrial invasion, 247 -249 , 

2 4 7 -2 4 9
myometrial invasion, 242 -246 , 243—2 4 6  
oxyphilic/oncocytic, 241, 241 -242  
pathology report, 227 
with psammoma bodies, 241, 241 
secretory carcinoma, 239, 239  
sertoliform, 242
with small nonvillous papillae, 238 -239 , 

2 3 8 -2 3 9
with spindle cell component, 240 -241 , 

241
with squamous differentiation, 235 -236 , 

2 3 5 -2 3 7  
vascular invasion, 246, 2 4 6 -2 4 7  
villoglandular, 237 -238 , 2 3 7 -2 3 8  

endometritis 
acute, 195, 196  
chronic, 194-195 , 194 -1 9 5  
cytomegalovirus and Herpes, 197 
granulomatous, 195-196 , 196  
xanthogranulomatous, 196, 196, 197  

endometrium altered by exogenous 
hormones

hormone replacement therapy, 193—194 
oral contraceptive effect, 192, 192-193 
progestin effect, 193, 193 

endometrium and myometrium
Arias-Stella reaction, 181-182 , 181 -1 8 2  
early gestational tissue, processing and 

evaluating, 185—186,
1 8 5 -1 8 6  

exaggerated placental site, 184, 185  
gestational endometrium, 179-181 , 

180 -181
involution and subinvolution o f placental 

site, 187, 187

placental site nodule, 187-188 , 187 -188  
retained placental tissue, 186, 186  
trophoblast and chorionic villi, 182-183 , 

182 -1 8 4
hysterectomy specimen processing, 298 
menstrual cycle, endometrium of

endometrial architecture, 169-170 , 172  
endometrial dating, 170-172 
menstrual phase, 176-177 , 177 -1 7 8  
proliferative phase, 172-173 , 173 
secretory phase, 173-176 , 1 7 3 -1 7 6  

mesenchymal tumors, miscellaneous 
inflammatory myofibroblastic tumor, 

291 ,25?!
perivascular epithelioid cell tumor,

2 91 -29 2 , 292
pleomorphic rhabdomyosarcoma, 292, 292  
primitive neuroectodermal tumor,

292 -293 , 293  
metastatic carcinoma of, 296—297, 2 9 7  
nonneoplastic processes

histologic findings, 2 02 -204 , 2 0 3 -2 0 4  
iatrogenic uterine perforation, 204, 205  
malakoplakia, 204, 205  
Mönckebergs medial calcific sclerosis,

205, 2 0 6  
osseous metaplasia, 2 04 -205 , 2 0 6  
postoperative spindle cell nodule, 204, 205  
uterine lithiasis, 205, 2 0 6  
uterine prolapse, 202, 203  
uterine serosal endometriosis, 202, 202  
uterine stroma, idiopathic granulomatous 

inflammation, 204 
prim ary tumors, miscellaneous

adenomatoid tumor, 293 -294 , 2 94  
lymphoma, 296, 2 9 6  
UTROSCT, 294 -296 , 295  

uterine smooth muscle tumors 
atypical leiomyoma, 2 73 -275 , 2 74  
behavior of, 265 -268 , 2 6 6 -2 6 8  
benign metastasizing leiomyoma, 275 
cellular leiomyoma, 269 -270 , 2 70  
classification of, 268  
cystic leiomyoma, 271, 271  
diffuse leiomyomatosis, 275, 2 75  
dissecting leiomyoma, 276 
disseminated (diffuse) peritoneal

leiomyomatosis (see Disseminated 
peritoneal leiomyomatosis) 

epithelioid leiomyoma, 2 71 -272 , 272  
epithelioid leiomyosarcoma, 211, 2 7 7  
hemorrhagic cellular (“apoplectic”) 

leiomyoma, 270, 2 70  
hydropic leiomyoma, 2 70 -271 , 271  
intravenous leiomyomatosis, 275, 275-276  
leiomyoma with hematopoietic cells, 273, 

2 7 3 -2 7 4  
leiomyosarcoma, 276 -277 , 2 7 6 -2 7 7  
leiomyosarcoma with osteoclast-like giant 

cells, 2 77 -27 8 , 278  
lipoleiomyoma, 2 72 -273 , 273  
m itotically active leiomyoma, 267, 270 
myxoid leiomyoma, 272, 273  
myxoid leiomyosarcoma, 211, 278  
neurilemoma-like leiomyoma, 273, 273  
STUMP, 278, 2 78 -279  
usual leiomyoma, 269, 269
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weakly proliferative (inactive) endometrium, 
179, 180  

U terine lithiasis, 205, 2 06  
Uterine pleomorphic rhabdomyosarcoma,

292, 292  
Uterine prolapse, 202, 203  
Uterine serosa, endometriosis of, 202, 2 02  
U terine serous carcinoma, 249 -256 , 2 5 0 -2 5 5  
U terine smooth muscle tumors 

atypical leiomyoma, 273—275, 2 7 4  
benign metastasizing leiomyoma, 275 
cellular leiomyoma, 269—270, 2 70  
classification of, 268  
cystic leiomyoma, 271, 271  
diffuse leiomyomatosis, 275, 275  
dissecting leiomyoma, 276 
disseminated (diffuse) peritoneal

leiomyomatosis (see Disseminated 
peritoneal leiomyomatosis) 

epithelioid leiomyoma, 271—272, 272  
epithelioid leiomyosarcoma, 277, 2 7 7  
evaluation o f

frozen sections, 268 
m itotic index, 267 -268 , 268  
necrosis, 265—267, 266—2 6 7  
nuclear atypia, 267, 2 6 7  
Stanford group strategy, 265 

hemorrhagic cellular (“apoplectic”) 
leiomyoma, 270, 270  

hydropic leiomyoma, 2 70 -271 , 271  
intravenous leiomyomatosis, 275, 275—276 
leiomyoma with hematopoietic cells, 273, 

2 7 3 -2 7 4  
leiomyosarcoma, 276—277, 2 7 6 -2 7 7  
leiomyosarcoma with osteoclast-like giant 

cells, 277 -278 , 278  
lipoleiomyoma, 272—273, 273  
m itotically active leiomyoma, 267, 270 
myxoid leiomyoma, 272, 273  
myxoid leiomyosarcoma, 277, 278  
neurilemoma-like leiomyoma, 273, 273  
STUMP, 278, 278 -279  
usual leiomyoma, 269, 269  

Uterine stroma, idiopathic granulomatous 
inflammation of, 204 

Uterine tumor resembling ovarian sex-cord 
tumor (U TRO SCT) 

differential diagnosis of, 296 
histology, 295, 295  
immunohistochemistry, 295—296 

U TRO SCT (see Uterine tumor resembling
ovarian sex-cord tumor (U T R O SC T ))

V
Vagina

angiomyofibroblastoma, 53 
benign mixed tumor (spindle cell 

epithelioma), 54, 5 4  
carcinosarcoma, 58 
clear cell carcinoma, 57, 5 7  
condyloma acuminatum, 55, 55  
endometrioid adenocarcinomas, 57 -5 8 , 58  
endometriosis, 47, 4 7  
epithelial inclusion cysts, 47 -4 8  
extragastrointestinal stromal tumors, 60, 60  
fallopian tube prolapse, 50, 50  
fibroepithelial polyps, 48—49, 48—49

histology of, 45, 4 6  
intestinal-type epithelial neoplasms, 58 
leiomyoma, 52, 52  
leiomyosarcoma, 60 
malakoplakia, 51 -52 , 51—52  
malignant melanoma, 60 
malignant mixed M iillerian tumor, 58 
mesonephric (Gartners duct) cysts, 48, 48  
mesonephric remnants and hyperplasias, 52 
metastases to, 61 
M iillerian cysts, 47, 4 7  
M iillerian papilloma, 54—55, 55  
m ultinucleated stromal giant cells, 52 
non-Hodgkin’s lymphoma, 61 
papillary carcinoma, transitional or 

squamotransitional, 58 
postoperative spindle cell nodule, 50—51, 51 
rhabdomyomas, 52, 53 
sarcoma botryoides 

appearance, 58, 58  
differential diagnosis, 59—60 
histology, 58 -59 , 5 9  
treatment and prognosis, 60 

small cell neuroendocrine carcinoma, 58 
squamous cell carcinoma, 56-57  
superficial myofibroblastoma, 53, 53-54  
tubulosquamous polyp, 49, 49  
vaginal adenosis, 45—47, 4 6  
vaginal intraepithelial neoplasia (VaIN) 

behavior, 56
differential diagnosis, 56, 5 6  
grades, 55, 5 5 -5 6  

vaginitis emphysematosa, 51 ,5 1  
yolk sac (endodermal sinus) tumor, 60-61 

Vaginal adenosis, 4 5 -4 7 , 4 6  
Vaginal carcinosarcoma, 58 
Vaginal endometrioid adenocarcinomas, 57—58, 

58
Vaginal intraepithelial neoplasia (VaIN) 

behavior, 56
differential diagnosis, 56, 5 6  
grades, 55, 55—5 6  

Vaginal leiomyosarcoma, 60 
Vaginitis emphysematosa, 51, 51 
Vascular invasion, endometrioid

adenocarcinoma (see Angiolymphatic 
invasion, endometrioid 
adenocarcinoma)

Vascular pseudoinvasion associated with total 
laparoscopic hysterectomy, 209 

Vernix caseosa peritonitis, 517-518 , 518  
Verrucous squamous cell carcinoma, 32-33 , 

3 2 -3 3 , 117-118 
Vestibular cyst o f vulva, 9, 9  
V illitis o f unknown etiology (VUE), 572, 572  
V illoglandular adenocarcinoma, uterine cervix,

130-131 , 130-131
Villoglandular endometrioid carcinoma 

(VGEC), 2 3 7 -2 3 8 ,2 3 7 -2 3 8
Vulva

anatomy and histology of, 1 ,2  
Bartholin’s cyst of, 7 -8 , 8 
Bartholin’s gland carcinoma, 34 
basal cell carcinoma, 3 3 -3 4 , 34  
benign epithelial tumors and tumor-like 

lesions

seborrheic keratosis, 13, 13 
o f skin appendage origin, 13-14, 14  

benign melanocytic lesions
atypical genital nevus, 12, 12—13 
common melanocytic nevi, 11—12, 12  
dysplastic nevus, 13 
lentigo simplex/vulvar melanosis,

11, 11 
canal o f nuck cyst, 9, 9  
condyloma acuminatum

differential diagnosis of, 4—6, 5—6  
features of, 4, 5  

ectopic breast tissue and mammary-type 
tumors, 15, 1 5  

fibroepithelial polyp of, 9—10, 10 
hidradenoma papilliferum, 14, 14  
keratinous cyst of, 8, 8 
malignant melanoma of 

cell types, 38, 3 9  
clinical features, 37 
differential diagnosis and

immunophenotype, 39,
4 0 ,4 0

histologic types, 37—38 ,3 8  
pathologic aspects of, 39 
radial vs. vertical growth phase, 39 
skin microanatomy vs. direct measurement, 

38-39
mesenchymal tumors and tumor-like 

lesions
aggressive angiomyxoma, 15-16, 16  
angiokeratoma, 20, 2 0  
angiomyofibroblastoma, 18, 18-19 
cellular angiofibroma, 19, 19 
childhood asymmetric labium majus 

enlargement, 20, 20  
epithelioid sarcoma, 2 3 -2 4 , 24, 25  
granular cell tumor, 2 1 -2 2 ,2 2  
massive vulval edema, 17—18, 18 
nodular fasciitis, 2 2 -2 3 , 23  
prepubertal vulval fibroma, 20, 2 0  
smooth muscle tumors, 20-21 , 21 
soft tissue tumors, 24-25  
superficial angiomyxoma, 16—17, 17  

mesothelial cyst of, 9, 9  
mucinous/ciliated cyst, 9, 9  
nodular hyperplasia of Bartholin’s gland, 14,

14-15
noninfectious vulvar dermatoses 

lichen sclerosus, 2 -3 , 2—3  
lichen simplex chronicus, 3, 3, 4  
terminology and classification of, 1-2  

noninfectious/nonneoplastic processes 
multinucleated epithelial atypia, 10, 10 
multinucleated stromal giant cells,

10, 11
provoked vestibulodynia, 11, 11 

Paget’s disease of 
behavior, 37
CK7 immunostain, 35—36, 3 6  
differential diagnosis, 36—37, 3 7  
w ith fibroepithelioma-like hyperplasia,

3 5 .3 5  
histology, 34—35, 35  
papillomatous squamous hyperplasia,

35 . 3 6
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Vulva (C ontinued )
selected infectious diseases of 

chronic fungal infections, 6—7, 7  
Herpes genitalis, 6, 6  
molluscum contagiosum, 6, 7  

squamous cell carcinoma 
acantholytic, 3 3 ,3 3  
conventional, 2 9 -3 2 ,29—3 2  
sarcomatoid, 33
verrucous carcinoma, 3 2 -3 3 , 3 2 -3 3  

syringoma, 14, 14 
vestibular cyst of, 9, 9  
vulvar intraepithelial neoplasia

differentiated (simplex), 2 7 -2 9 , 28

usual, 2 5 -2 7 , 2 5 -2 7  
Vulvar angiokeratoma, 20, 2 0  
Vulvar intraepithelial neoplasia (VIN) 

differentiated (simplex), 27 -2 9 , 28  
w ith koilocytosis, 28, 28  
usual, 2 5 -2 7 , 2 5 -2 7  

Vulvar leiomyomas, 20—21, 21  
Vulvar vestibulitis (s e e  Provoked vestibulodynia)

W
Walthard nests/transitional metaplasia, tubal, 

3 1 8 ,3 1 5
W arty (condylomatous) squamous cell

carcinoma, uterine cervix, 118, 118

W ell-differentiated papillary mesothelioma 
(W DPM ) 

differential diagnosis, 535 
gross appearance, 535, 5 3 6  
histology, 535, 5 3 6  
prognosis, 535 -536

X
Xanthogranulomatous endometritis, 196, 

196, 197

Y
Yolk sac tumor, ovarian, 4 69 -471 ,

469 -47 2  (s ee  also Endodermal sinus 
tumor)
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