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Preface

As in our three previous editions, the purpose of this 
edition of Pathology in Gynecology and Obstetrics con
tinues to be to provide a concise and practical refer
ence, with thorough bibliographic documentation, of 
the complex field of gynecologic and obstetric pa
thology for practitioners and trainees in both pathol
ogy and obstetrics and gynecology. We have also 
found that our previous editions have been useful in 
the education of those undergraduate medical stu
dents who desire more than the very brief introduc
tion to this field provided by most textbooks of 
general pathology, and we hope that this edition will 
continue to serve that purpose.

The present edition, like its predecessors, de
votes one chapter to each of the organs of the female 
genital tract, beginning with the embryology, gross 
anatomy, and normal histology and then progressing 
to the malformations, inflammatory lesions, hormo
nal disturbances, and benign and malignant neo
plasms that may be responsible for clinical and 
subclinical variations from the normal state. Because 
of the close pathophysiologic relations between the 
genital tract and the breast, and the frequency with 
which diseases of the breast are encountered in gyn
ecologic practice, we have continued to devote a 
chapter to the pathology of the breast. This chapter 
has been greatly expanded in the current edition in 
order to encompass the dramatic changes that have 
taken place in breast pathology in recent years, in
cluding new biopsy techniques resulting in specimens 
very different from those seen only a few years ago, 
an ever-expanding array of therapeutic options for 
malignant and premalignant lesions, and a vast menu 
of diagnostic and prognostic tests available to com
plement standard histopathologic evaluation.

In an attempt to summarize these currently avail
able and emerging techniques as they apply to gyne

cologic and breast pathology, we have added a new 
chapter by Drs. Alain Verhest, Hironobu Sasano, 
Shinji Sato, and Akira Yajima on new technologies in 
gynecologic pathology. This chapter also further wid
ens the international scope of the book by adding ex
perts from Japan to those from North America and 
Europe who have already participated in previous edi
tions. Drs. Charles Zaloudek, Hernando Salazar, and 
Richard J. Stock have revised their chapters, and Dr. 
Janice Lage has capably taken over the chapter on the 
placenta and its adnexa. We have continued to ex
pand the integrated coverage of cytologic findings to
gether with clinical, macroscopic and histopathologic 
ones, and have increased the number of color plates 
to that end.

Any understanding of obstetric and gynecologic 
pathology, whether at the level of an individual case 
or in the writing of a textbook, is always the result of 
a close collaboration between the clinician and the 
pathologist. We who practice gynecologic pathology 
are particularly fortunate in being able to work daily 
with dedicated clinicians who are especially inter
ested in the pathologic findings in their cases and 
who are eager to share their clinical knowledge with 
us. Our clinical colleagues in Brussels and Washing
ton have offered many helpful suggestions in the 
preparation of this volume.

The late Drs. Fred W. Stewart and Frank W. 
Foote, Jr., both Chairmen Emeritus of the Pathology 
Department of Memorial Hospital for Cancer and 
Allied Diseases of New York, have given both of us 
the opportunity to study the most varied aspects of 
gynecologic pathology and to use the vast resources 
of their histologic collections. We mourn the passing 
of both of them since the publication of our third 
edition. We have also been privileged to be able to 
use the material and expertise of Drs. Saul Kay and



x I Preface

William J. Frable of the Medical College of Virginia 
in Richmond, Robert H. Fennell of the University of 
Colorado School of Medicine in Denver, and the late 
Professor Albert Claude of the Institut Jules Bordet 
in Brussels. One of us also wants to thank all his col
leagues in Chalon-sur-Saone, France, where he acted 
as consultant pathologist for a few years. The many 
other excellent clinicians and pathologists with 
whom we have interacted over the years have pro
vided a constant source of intellectual stimulation 
and of friendly and helpful advice, as have our resi
dents in pathology at the Institut Jules Bordet and 
the George Washington University Medical Center.

Some histologic and photographic documents 
have been communicated obligingly to us by our 
colleagues whose names appear in the captions be
neath the reproductions. The photomicrographs 
and electron micrographs were produced by Miss 

Barbara Neuburger, Mrs. M. L. Simonet, Mr. A. 
Demeire, Mr. Howard Mitchell, Mr. Phil Rutledge, 
and Mr. Seth Honig. Many of the diagrams and 
drawings are the work of Mr. Robert Fauconier. Mrs.
I. Chorowitz and Mrs. Dorothy Molero contributed 
their expert services in transcribing the manuscript 
and aiding us in reviewing it. Our collaboration with
J. B. Lippincott Company is now well into its second 
decade, and Mr. Richard Winters, Ms. Jody Schott 
and Ms. Elizabeth Durand are the latest of a series of 
Lippincott professionals who have provided invalua
ble assistance in the production of these volumes.

Last but certainly not least, none of this would 
have been, possible without the constant encourage
ment, assistance, and love provided by our wives, 
Marie and Kiyoe.

Claude Gompel, MD 
Steven G. Silverberg, MD
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The Vulva

EMBRYOLOGY

The external genital organs originate from three 
protuberances: the genital tubercle and the genital 
pads, also known as the labioscrotal swellings, all of 
ectodermal origin.1’2 After passing through an undif
ferentiated stage during the first 2 months of embry
onic life, the genital tubercle forms the clitoris, to 
which is appended a mesodermal fold, the prepuce 
of the clitoris (Fig. 1-1). The genital pads give rise to 
the mons pubis, the labia majora, and the posterior 
commissure. The pads surround the urogenital ori
fice, whose borders or genital folds are transformed 
into the labia minora. All these structures form the 
boundaries of the vestibular orifice, which becomes 
the vestibule, into which the vagina and the urethra 
open. The junction of ectoderm and entoderm is at 
the level of the free border of the labia minora. 
Bartholin’s glands, which originate in the vestibule, 
probably are of entodermal origin. Frequently, there 
is a vestigial persistence of the wolffian (mesoneph
ric) ducts, the excretory ducts of the primitive kid
neys, in the form of culs-de-sac of variable length 
opening under the urethral meatus (Gartner’s duct; 
Fig. 1-2). These ducts can give rise to wolffian duct 
cysts or Gartner’s ducts cysts, which are covered with 
a columnar epithelium.3-5

ANATOMY AND HISTOLOGY

The female external genital organs are composed of 
the labia majora, labia minora, vestibule, hymen, 

mons pubis, urethral meatus, vulvovaginal glands 
(notably Skene’s glands),6 and an erectile apparatus 
comprising the clitoris and vestibular bulbs (Fig. 
1-3). The mons pubis is a fatty structure that con
tains elastic fibers and is covered by a pigmented epi
dermis overlying hair follicles and sebaceous and 
sweat glands.

The labia majora form a cutaneous fold rich in 
adipose tissue and sebaceous and sweat glands. They 
contain some smooth muscle fibers and are covered 
by a pigmented hair-bearing epidermis (Fig. 1-4). 
The internal surface is smooth, whereas the external 
surface contains numerous hair follicles. The two 
surfaces join anteriorly to form the anterior commis
sure of the vulva; posteriorly, they continue into the 
posterior commissure. Their size depends on the 
amount of fatty tissue. Like the labia minora, they 
do not develop fully until the onset of genital 
activity.

The labia minora are covered by a pigmented 
epidermis that lacks hair follicles and rests on a 
stroma rich in blood vessels, elastic fibers, and seba
ceous glands that secrete the vulvar smegma. They 
are devoid of adipose tissue. Anteriorly, they origi
nate at the prepuce. They fuse posteriorly to form 
the fourchette.

The hymen, which limits the inferior orifice of 
the vagina, is composed of connective tissue rich in 
elastic fibers and thin-walled vessels and covered by 
nonkeratinized squamous mucosa. A depression, the 
navicular fossa, separates the fourchette from the 
hymen.

The clitoris is an erectile apparatus covered by 
keratinized squamous mucosa (Fig. 1-5). It is com
pleted by two other erectile structures, the vestibular

1



FIGURE I -1 Embryologic appearance of the vulva. (A) Genital tubercle and pads. (B) Formation 
of the clitoris and labia minora.

2 I Chapter 1. The Vulva

bulbs, situated on either side of the vulvovaginal ori
fice. It is half encircled toward the front by the pre
puce, formed by the junction of the labia minora. 
Histologically, it is composed of vascular lacunae sep
arated by connective tissue septa that are rich in col
lagen and in elastic and smooth muscle fibers. They 
are lined by an endothelium that is in continuity 
with that of the blood vessels.

Bartholin’s glands, or the vulvovaginal glands, are 
two mucous glands of tubuloalveolar type carpeted 
with columnar mucus-secreting cells (Fig. 1-6). Their 
excretory ducts are lined by a noncornified squa
mous epithelium and are open at the union of the 
anterior two thirds and posterior third of the groove 
separating the labia minora from the hymen. The 
glands produce a clear mucoid secretion.

Skene’s glands form a network of glandular canals 

situated laterally and posteriorly to the urethra. 
Their number and disposition vary, but the two peri
urethral ducts described by Skene are always present 
(Fig. 1-7).7 These ducts are covered by columnar epi
thelium containing foci of mucous cells. The glands, 
on the other hand, possess a pseudostratified co
lumnar epithelium. These structures represent ho
mologues of prostatic glands.

The superficial perineal artery and its branches 
arise from the internal pudendal artery. The numer
ous and well-developed veins empty into the internal 
pudendal and saphenous veins. The lymphatics drain 
into the superficial and deep inguinal nodes or the 
external iliac nodes.

The nerves are derived from the perineal branch 
of the internal pudendal nerve. The sensory innerva
tion is well developed.

FIGURE 1-2 Gartner’s duct: embryonic wolffian residua lined 
by columnar epithelium and situated in the connective tissue of 
the clitoral region.

A
FIGURE 1-3 Anatomic diagram of the vulva, showing the clito
ris, labia majora, labia minora, glands of Skene, and orifices of 
Bartholin’s glands.
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FIGURE 1-4 Squamous epithelium of the labia majora.

FIGURE 1-6 Bartholin’s gland: normal histology.

MALFORMATIONS, HYPOPLASIAS,
AND HYPERTROPHIES

Vulvar malformations are not frequent. Total aplasia 
is extremely rare and is encountered only in certain 
nonviable fetal monsters and in association with 
extrophy of the bladder. Hypoplasia is more fre
quent. When it is pronounced, one finds an infantile 
vulva with thin and poorly developed labia majora 
and minora. The clitoris is small, and the mons pubis

is almost nonexistent. Any degree of hypoplasia can 
be encountered, but it is always symmetrical. Dupli
cation of the vulva is a rarity and is accompanied by 
duplication of the rectum and mullerian structures. 
Congenital hypertrophy can be partial or total; ac
quired hypertrophy of the labia minora is encoun
tered in some women who practice masturbation. 
Total atresia or absence of the vulvar orifice is ex
tremely rare.8 A partial atresia characterized by ste
nosis of the vestibular orifice due to partial fusion of 
the labia is sometimes encountered.9

Aplasia of the clitoris is rare.10 Hypertrophy of 
the clitoris most often depends on hormonal stimula
tion. It usually results from prolonged treatment 
with androgens or progesterone or from a tumoral

FIGURE 1-7 Anatomic disposition of the paraurethral glands. 
(Redrawn from Huffman JW: The detailed anatomy of the 
paraurethral ducts in the adult human female. Am J Obstet 
Gynecol 55:86-101, 1948)
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virilization. Clitoral hypertrophy also is encountered 
in male pseudohermaphroditism, in which the clit
oris may attain a size sufficient to permit penile-like 
function. Partial removal of the clitoris may correct 
the anomaly.

Another malformation is anovulvar atresia, 
which is represented by the opening of the rectum 
into the vulva due to the absence of the septum of 
the primitive cloaca. Pseudophimosis occurs when 
the prepuce, which partially covers the clitoris, 
hypertrophies and adheres to the clitoris, causing re
tention of smegma.

Persistence of the peritoneal diverticulum that is 
found in the elastic sac of the labium majus can give 
rise to a hydrocele of the canal of Nuck (an inguinal 
cyst) in the superior part of the labium.11 The hydro
cele is constant or transitory depending on whether 
it forms a sac that is completely closed or one that is 
in communication with the peritoneal cavity.

Aplasia of the urethral orifice is extremely rare 
and is encountered in some nonviable fetal monsters. 
If it is partial, it results in slight or marked stenosis. 
Aplasia of Bartholin’s glands is very rare.

INFLAMMATORY DISEASES

Bacterial Infections

Many of the inflammatory diseases of the vulva be
long to the realm of dermatopathology, but they 
merit description here as well. They acquire partic
ular characteristics resulting from the symptoms 
that they cause in the vulvar region, such as abun
dant perspiration, contamination of adjacent struc
tures, and hormonal influences. Their histologic 
appearance is not always familiar to the pathologist; 
the tissues are rarely biopsied because their macro
scopic appearance usually is sufficient for diagnosis. 
Bacterial, viral, and parasitic infections may be 
encountered.12~14

Follicular Vulvitis

In follicular vulvitis, the hair follicles and sebaceous 
glands are invaded by bacterial colonies, most often 
of staphylococci. Macroscopically, the lesions present 
as small, red, tumefied, tender papules that trans
form into pustules. The disease can spread to involve 
the entire region of the labia majora and mons 
pubis.

Furuncle

Furuncles are caused by Staphylococcus, and the risk 
for a furuncle is increased by poor hygiene, diabetes, 
anemia, inoculation from other affected areas of the 
body, or general debility. It is a pyogenic folliculitis, 

with edema, vascular congestion, diapedesis of poly
morphonuclear leukocytes, and formation of a puru
lent exudate with necrosis of the hair follicle. 
Elimination of the hair shaft is usually curative. Sev
eral furuncles can fuse to form a carbuncle; they are 
mostly localized to the labia majora.

Tuberculosis

Vulvar tuberculosis is the rarest localization of gen
ital tuberculosis, representing less than 1% of all 
genital cases.15 The lesion is situated at the level of 
the labia majora or minora. Contamination is ef
fected by the lymphatic system or bloodstream, by 
direct contact, or rarely by sexual relations secon
dary to a tuberculous lesion of the male kidney or 
epididymis.

Macroscopic Appearance. The lesion presents as a 
nonindurated ulcer with torpid borders that is con
tinuous with a subcutaneous yellow-brown nodule or 
a lupoid lesion.

Microscopic Appearance. There is an epithelioid 
cell granuloma containing Langhans’ giant cells, sur
rounded by a peripheral zone of lymphocytes and 
plasma cells. Caseation necrosis is not common (Fig. 
1-8). Other granulomatous lesions with giant cells 
should not be misinterpreted as tuberculosis. They 
are more frequent and result from reactions to su
ture material after surgery or from rupture of an ep
idermal inclusion cyst.

Gonorrhea

The etiologic agent in gonorrhea is the gonococcus, 
a Gram-negative encapsulated diplococcus first dem
onstrated by Neisser in 1879. Tbe transmission is al
most entirely by venereal exposure.

The lesion appears as an acute purulent inflam
matory reaction at the level of the urethra, Bartho
lin’s or Skene’s glands, or the cervical glands. The 
squamous vulvar and vaginal mucosae are rarely in
volved. Vulvar localization is more frequent in young 
children, because the epidermis is thin and 
nonkeratinized.

The infection may sometimes spread to the en
dometrium, the fallopian tubes, and the rectum.16 It 
can cause articular and cardiac lesions (endocarditis) 
when spread through the bloodstream.

Macroscopic Appearance. In the acute stage of gon
orrhea, the vulvovaginal glands are congested and 
edematous. The urethra and the excretory ducts of 
the vulvar glands exude purulent material. If the in
fection becomes chronic, the sequelae are frequent 
at the level of Bartholin’s glands, with fibrosis, ob
struction of the excretory ducts, and cyst formation. 
The chronic disease can exhibit periods of acute ex
acerbation, with formation of new abscesses.
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Microscopic Appearance. Histologic examination 
reveals an acute purulent infiltrate with polymorpho
nuclear leukocytes, the etiology of which can be de
termined only by culturing the microbe. In chronic 
gonorrhea, the microscopic structure of Bartholin’s 
glands undergoes pronounced changes: the ductal 
epithelium is flattened and sometimes reduced to a 
single layer, and the acini are deformed by the sur
rounded fibrosis and infiltrated with lymphocytes 
and plasma cells (Fig. 1-9).

Chancroid

Chancroid is a very rare venereal disease that is 
more common in men than in women. It is caused by 
Haemophilus ducreyi, the Gram-negative, non-motile, 
pleomorphic rod discovered by Ducrey in 1889. 
Chancroid is also known as soft chancre, soft sore, and 
Ducrey’s chancre.

Clinical Manifestations. After an incubation pe
riod of 3 to 10 days, a painful ulcer with a granu
lomatous purulent surface appears. The pain is 
often severe and differentiates this disease from 
syphilitic chancre. It is accompanied by bilateral in
guinal lymphadenopathy.

Diagnosis. The diagnosis is made from the appear
ance of the lesion, from the microscopic demonstra
tion of Haemophilus ducreyi in smears of material 
from scrapings of lesions, from culture, and from se
rologic identification.

Macroscopic Appearance. The chancre of inocula
tion is localized on any portion of the external geni
talia. It begins as a red macule and is transformed 
into a pustule. The latter ulcerates and gives rise to 
multiple purulent granulomatous lesions with sharply 
defined projecting margins; their nonindurated bor
ders differentiate them from syphilitic lesions. Re
gional adenopathy develops within 2 weeks after 
inoculation, becomes voluminous, and ulcerates.

Microscopic Appearance. The lesion is character
ized by a granuloma with marked infiltration by lym
phocytes and plasma cells. There is edema and 
superficial ulceration. Acute endarteritis and periar
teritis may be present.17 There may be secondary in
fection by luetic spirochetes. If disease involves the 
urethral region, it may provoke a cicatricial stenosis.

Differential Diagnosis. The differential diagnosis 
must be made with syphilis, lymphogranuloma vene
reum, and granuloma inguinale.18

Granuloma Inguinale

Granuloma inguinale is a rare chronic infection 
whose etiologic agent is Calymmatobacterium granulo
matosis, a Gram-negative, non-motile, encapsulated 
bacillus first mentioned by Donovan in 1904 and 
demonstrated by Giemsa or Warthin-Starry stains.19 
Synonyms are granuloma venereum, Donovan’s granu
lomatosis, and Donovan’s disease. The diagnosis is 
made by direct examination of smears, tissue sec-



6 I Chapter 1. The Vulva

FIGURE 1-9 Gonococcal bartholinitis. (A) Periglandular leukocytic infiltrate. (B) Inflammatory 
cells invading the stroma.

tions, culture, or complement fixation test. This 
granulomatous, ulcerating infection is often associ
ated with venereal diseases.20’21 It is found more 
frequently in tropical countries and in the southern 
states of the United States. Granuloma inguinale is 
not a venereal disease; the organism is considered to 
be of fecal origin and may become pathogenic in pa
tients with poor hygiene. There is a risk of develop
ing carcinoma, as in any chronic granulomatous 
infection.22

Macroscopic Appearance. The lesion begins as a 
nodule or a papule and is localized to the genitalia, 
the inguinal region, and the anal region. The lower 
abdominal wall and inner aspects of the thighs may 
be involved. The original papular lesion ulcerates 
and forms a dark red, rough-surfaced granulation 
tissue with well-defined margins, which progres
sively extends peripherally. Several ulcers may grow 
separately and become purulent. When the cervix is 
involved, the process may extend to the endome
trium, the ovaries, and the tubes. Uterine lesions 
are more common in pregnant women, in whom 
they provoke abortion and are accompanied by a 
high fetal mortality rate. Lymphatic extension and 
blockage are frequent and are associated with ele
phantiasis. Atrophic or sometimes hypertrophic 
scarring follows.

Microscopic Appearance. The initial papulonodular 
lesion shows edema of the papillae, epithelial hyper
trophy that may progress to the stage of pseudoepi- 

theliomatous hyperplasia, and a neutrophilic infil
trate in the subjacent dermis. The ulcer is covered 
by a granulation tissue rich in lymphocytes, plasma 
cells, and histiocytes. Among the latter are large vac
uolated macrophages measuring 25 to 90 pm, with 
nuclei compressed by cellular inclusions known as 
Donovan bodies.23 They may be detected with meth
ylene blue or in paraffin sections with argentaffine 
stains.24 There is proliferation of capillaries and 
acute endarteritis obliterans. When inguinal nodes 
are involved, parasite-laden macrophages and poly
morphonuclear leukocytes are present.

Differential Diagnosis. The differential diagnosis 
must be made with the chancre of syphilis.

Syphilis

Syphilis is caused by a spirochete, Treponema palli
dum, which was discovered by Schaudinn and 
Hoffman in 1905. The different types of cellular le
sions result from combinations of the following 
elementary alterations:

Lymphoplasmacytic infiltration, with perivas
cular predominance

Inflammatory vascular and capillary lesions 
Necrotic inflammatory granulomata (gumma) 
Sclerosis.

None of these microscopic pictures is pathogno
monic of syphilis. These cellular modifications are 
combined and integrated in the three clinical forms
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of the disease: the primary period of inoculation, 
contamination and dissemination; the secondary pe
riod of generalization, appearing about 6 weeks 
later; and the tertiary period of localization, becom
ing manifest after months or years.25 In women, the 
infection can be clinically occult in the primary and 
secondary stages, becoming obvious only in the ter
tiary stage.

Primary Period (Chancre of Inoculation)
Macroscopic Appearance. The localizations of the pri
mary chancre are the mucosal surfaces of the vulva 
and vagina and the external portion of the cervix. 
After a median incubation period of 3 weeks, a 
macule appears and is transformed into a painless in
durated papule that ranges from several millimeters 
to 2 cm in diameter. This papule then progresses to a 
round or oval indurated ulcer with elevated borders, 
covered by a gray-red exudate and surrounded by a 
zone of congestion (Color Figure 1-1). During this pe
riod, the spirochete disseminates widely in the tissues 
and lymphatics. The chancre disappears spontane
ously in 3 to 8 weeks. The inguinal lymph nodes are 
enlarged and indurated but not tender.26 This diag
nosis should be considered in the differential diag
nosis of ulcerated lesions of the vulva and the vagina.

Microscopic Appearance. The chancre of inoculation 
is an inflammatory granuloma composed of histio
cytes, macrophages, plasma cells, lymphocytes, and 
vessels showing endothelial proliferation and endar

teritis. It is situated in the subcutaneous tissue and 
surmounted by a zone of ulceration. The inflamma
tory infiltrate begins around the vessels and extends 
to form a diffuse mass. The presence of the spiro
chetes proves the luetic etiology. The organism can 
be demonstrated by dark-field microscopy in the 
fresh state or by fluorescence or silver impregna
tion.27 Regional adenopathy reveals a follicular hy
perplasia, histiocytic infiltration with giant cell for
mation, and lymphocytic depletion. This depletion 
can be associated with an impairment of cell-medi
ated immunity.25 The evolution is by secondary 
fibrosis.28

Secondary Syphilitic Lesions. Secondary lesions ap
pear 6 to 10 weeks after inoculation. They are dis
seminated over the entire body and occur in several 
episodes separated by periods of remission. The le
sions contain numerous spirochetes. In the external 
genital organs, two types of lesions are commonly 
found: mucous patches and papulohypertrophic 
syphilids. Mucous patches consist of predominantly 
perivascular lymphoplasmacytic infiltrates, intense 
neovascularization, and reactive hyperplasia of the 
surface epithelium (Fig. 1-10). They are dissemi
nated over the entire vulvovaginal mucosa. Papulo
hypertrophic syphilids show marked cutaneous hyper
plasia with intercellular edema and leukocytic infil
tration. They present in the form of rounded, 
erosive, slightly elevated brown lesions measuring 
several centimeters in diameter.

FIGURE 1-10 Late secondary syphilis: lymphoplasmacytic infiltrate principally localized around 
blood vessels.
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Tertiary Syphilitic Lesions. Tertiary lesions become 
manifest several months or even years after the pri
mary inoculation. Like the other luetic lesions, they 
are characterized by the presence of lymphocytes, 
plasma cells, macrophages, and epithelioid cells. The 
lesions of endarteritis obliterans of arterioles and 
capillaries are intense and provoke the appearance of 
zones of necrosis. The gumma is a granuloma with a 
necrotic center surrounded by epithelioid cells, giant 
cells, lymphocytes, plasma cells, and connective tissue 
that encloses and limits the lesion. Although the ter
tiary lesions only rarely involve the genital organs, 
gumma of the vulva has been described.

Bartholin’s Gland Abscess (Bartholinitis)

Bartholin’s gland abscess is a frequently occurring le
sion. The organisms most frequently responsible are 
Neisseria gonorrhoeae, Streptococcus, Staphylococcus, 
Escherichia coli, and Trichomonas vaginalis.

Macroscopic Appearance. A red, painful tumefac
tion is found in the inferior portion of the labium 
majus with or without softening.

Microscopic Appearance. The inflammatory pro
cess involves the excretory duct or, less often, the ac
ini. A painful collection of pus is formed and tends 
to fistulize as a secondary event. The cavity of the 
abscess may be single or multilocular. The chronic 
form arises from repeated inflammatory episodes 
and eventuates in the formation of a cyst. The para
urethral glands (Skene’s glands) can be involved by 
the inflammatory process. Gram-negative diplococci 
of Neisseria gonorrhoeae can be seen in the cytoplasm 
of neutrophils with a Gram stain. Rare vulvar and 
vaginal localizations of diphtheria (Corynebacterium 
diphtheriae) have been reported.

Erysipelas

Erysipelas is an acute inflammation caused by p-he- 
molytic streptococci. It is now a rare infection. Ery
sipelas is characterized by phlegmonous edema and 
is seldom localized to the vulva. It begins as a pru
ritic, erythematous, shiny lesion with an indurated 
and raised border that may attain a diameter of sev
eral centimeters. The microscopic picture shows a 
diffuse inflammatory lesion extending throughout 
the epidermis.

Ecthyma

Ecthyma is a pyodermatitis caused by organisms simi
lar to those causing impetigo {Streptococcus pyogenes). 
A debilitated general state or inadequate hygiene 
often explains the virulence of this infection. Puer
peral ulcers are of streptococcal origin. Macroscopi
cally, vesicles or pustules penetrate deeply or spread 
out on the epidermis. They ulcerate and scar in a 
few weeks.

The histologic lesion consists of a purulent exu
date underlaid by inflammatory granulation tissue 
rich in neutrophils and newly formed vessels. The 
vessels often demonstrate endarteritic and phlebitic 
lesions. Pseudoepitheliomatous hyperplasia some
times develops in the overlying epidermis.

Chronic Hypertrophic Vulvitis

Chronic hypertrophic vulvitis shows lesions similar to 
cheilitis granulomatosa (Miescher-Melkersson-Rosen- 
thal syndrome).29-30 It is characterized by a chronic 
swelling of the vulva. Microscopic findings include 
inflammatory infiltrates with epithelioid cell granu
lomas. The histogenesis is unknown.

Vulvitis Circumscripta Plasmacellularis

Vulvitis circumscripta plasmacellularis is a rare clinico- 
morphologic entity characterized by a thinned and 
flattened epithelium accompanied by a dermal in
flammatory infiltrate with numerous plasma cells.31

Uicus Vuivae Acutum 
(Acute Ulcer of Lipschiitz)

The labia majora and minora may be sites of chronic 
and acute ulcers.32 These ulcers accompany systemic 
infections such as typhoid fever, amebiasis, brucello
sis, and viral pneumonia or are associated with oral 
ulcers and uveitis (Behcet’s syndrome).33’34 In young 
women, the acute stage of the infection is sometimes 
confused with a venereal disease. Systemic manifesta
tions such as pneumonitis, gastrointestinal ulcera
tions, and lesions of the central nervous system have 
been observed.

Etiology. The etiology of these ulcers is not defi
nitely established. A virus has been suspected, but its 
existence has not been confirmed. Most likely it is an 
autoimmune disorder; elevated levels of immune 
complexes, circulating antibodies against epithelial 
cells, and deposition of immunoglobulins around ves
sels are in favor of a humoral mechanism.35 The Ba
cillus crassus described by Lipschiitz is no longer 
considered the causative agent.

Macroscopic Appearance. These ulcers measure 1 
to 3 cm in diameter and have well-defined borders. 
They are painful, nonindurated, and covered with a 
gray purulent exudate (Color Figure 1-2). The pe
ripheral skin or mucosa is red and appears edema
tous. Spontaneous healing is the rule.

Microscopic Appearance. Nonspecific inflammation 
and small abscesses accompany a vasculitis that is 
characterized by a lymphocytic infiltrate and marked 
endothelial swelling. Secondary fibrosis with scarring 
may occur.36

Differential Diagnosis. The differential diagnosis 
includes syphilitic chancre, chancroid, and herpes.
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Viral Infections

Condyloma Acuminatum

Condyloma acuminatum or venereal wart is a conta
gious viral infection caused by human papillomavirus 
(HPV), a DNA virus that belongs to the family of Pa- 
povaviridae 37’3a The prevalence of condylomata and 
related intraepithelial lesions has increased signifi
cantly in recent decades.39 The presence of HPV 
DNA has been demonstrated in the nucleus and cy
toplasm of infected cells after passing through the 
plasma membrane. More than 60 HPV types have 
been identified by molecular hybridization and re
striction enzymes techniques.4041 Types 6, 11, 16, 
18, 31, and 35 are the types most commonly associ
ated with lesions of the human female genital tract. 
HPV types 6 and 11 are observed in condyloma and 
some low-grade dysplasias, whereas types 16, 18, 31, 
and 35 are found in most intraepithelial neoplasias. 
HPV infections are frequent in the population and 
may not always be associated with a neoplastic pro
cess. Highly sensitive techniques used to detect HPV, 
such as the polymerase chain reaction, may be associ
ated with two difficulties: they may detect inadver
tent DNA contamination or unrelated latent 
infection.

Clinical Appearance. Clinically, the lesion presents 
as multiple hyperkeratotic budding papillomata that 
have a tendency to agglomerate (Color Figure 1-3). 
The lesions are situated in the vulva and in the peri
anal region, urethra, perineum, vagina, and cervix.40 
Transmission occurs mostly with venereal contact. 
Pregnancy favors the appearance of voluminous le
sions, which may be transmitted to the newborn in 
rare cases. The exophytic condyloma is not the only 
form of the disease; flat lesions are also described 
(flat condyloma). They are observed less frequently 
on the vulva than on the cervix.3741 See Chapter 3 
for more details on HPV infection and carcinoma.

Microscopic Appearance. Microscopically, the papil
lomatous formations develop on a fibrovascular 
stroma, forming a support for the epithelium, which 
shows papillary acanthosis, hyperkeratosis, parakera
tosis, and hyperplasia of the rete pegs. Perinuclear 
haloes with nuclear atypia and binucleate cells, pre
dominantly in the granular layer, are the morpho
logic indicators of the presence of HPV. These cells 
were called koilocytes by Koss and Durfee in 1956.42 
The same cellular lesions are found in the flat con
dyloma and were related to HPV by Meisels and 
Fortin and by Purola and Savia.43 44 Table 1-1 sum
marizes the typical cytologic and histologic features 
recognized in condyloma.

Ultrastructural or immunohistochemical studies 
are necessary to demonstrate the intranuclear viral 
particles. The epithelial changes are accompanied by 
chronic inflammation and vascular congestion of the 
underlying dermis. Flat condyloma is characterized 
by the same cellular anomalies without the formation 
of exophytic papillary structures.

TABLE 1-1.
Morphologic Features of Condyloma

Koilocytosis
Binucleation
Parakeratosis (incomplete or abnormal keratinization) 

with nuclear pleomorphism and hyperchromasia 
Acanthosis
Papillomatosis

Differential Diagnosis. Differential diagnosis must 
be made macroscopically with the condyloma latum 
of secondary syphilis, granuloma inguinale, and ver
rucous carcinoma. The so-called giant form of con
dyloma, often associated with HPV-11, is probably 
a verrucous carcinoma because it can invade adja
cent tissues. A similar giant condyloma (condyloma 
of Buschke-Lowenstein) of the penis has been 
described.45

Microscopically, intraepithelial neoplasms can be 
differentiated from HPV infection by marked cel
lular atypia, disorganization of the cellular layers of 
the epithelium, atypical mitotic figures, and an in
creased mitotic index. When the histologic anomalies 
are equivocal for condyloma, analysis for HPV DNA 
by in situ hybridization may help demonstrate the 
presence of the virus.46 47

Treatment. Treatment of vulvar condylomata 
ranges from local podophyllin, trichloroacetic acid, 
and 5-fluorouracil to local excision, cryocautery, 
electrocautery, and carbon dioxide laser vaporiza
tion. When podophyllin is used, one should be care
ful not to misinterpret podophyllin-induced cellular 
anomalies as carcinomatous changes. Podophyllin 
changes regress after 2 Weeks. More recently, anti
viral agents such as interferon have been used. Cases 
that do not respond to any type of treatment may 
eventually progress to (or may already be) vulvar in
traepithelial neoplasia (VIN).

Molluscum Contagiosum

Molluscum contagiosum is a contagious viral disease 
characterized macroscopically by small round ele
vated papules of several millimeters in diameter. 
The papules are firm and white-gray, with dark um- 
bilicated centers. They are pruritic and usually are 
multiple but may be solitary. They appear in the 
genital region and on the face and arms. The devel
opment and multiplication of these lesions take 
piace rapidly. The disease is common in infants, in 
whom it is often seen in epidemic form. Sexual 
transmission has been suggested.48 49 The etiologic 
agent is a poxvirus containing DNA. The lesions re
solve spontaneously.

The histology is that of an acanthotic epithelium 
extending deeply into the dermis to form the charac
teristic lobules (Fig. 1-11). In the stratum germinati
vum, the epithelial cells become strongly eosinophilic 
and may contain large cytoplasmic viral inclusions
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FIGURE 1-11 Molluscum contagiosum: eosinophilic cytoplasmic inclusions agglomerate to consti
tute a Lipschiitz body.

that push aside the nucleus and form eosinophilic 
masses surrounded by keratohyaline granules (Lip- 
schiitz bodies). These masses agglomerate and consti
tute a molluscum corpuscle, which desquamates on 
its arrival at the surface of the epithelium. Differen
tial diagnosis must be made with hyperkeratotic ver
ruca, in which the eosinophilic granules found in the 
stratum granulosum are smaller than those found in 
molluscum contagiosum.

Contagious pustular dermatitis (ORF) is a rare in
fection caused by a virus from the same poxvirus 
group. It occurs in people who are working with 
sheep. A vulvar localization was diagnosed in a child 
living in the country.50

Herpes Simplex

Herpesvirus hominis infection is caused by two distinct 
types of DNA virus: herpes simplex virus 1 and 2 
(HSV-1 and -2). They can be differentiated by viral 
culture but cannot be differentiated morphologically. 
HSV-1 more frequently affects the perioral and oc
ular regions and upper respiratory tract, and HSV-2 
is found predominantly in the genital area (vulva, va
gina, and cervix), but both types may be observed at 
any site.51-54

HSV-2 is a common sexually transmitted genital 
infection and its prevalence is increasing.55 It is char
acterized by periods of remission and recurrence. 
The primary infection is accompanied by constitu
tional symptoms such as fever, myalgia and head

ache. The incubation period is 3 to 7 days, and the 
infection evolves in 2 to 7 days. It causes the appear
ance of groups of 2- to 5-mm vesicles containing 
clear fluid that later becomes cloudy. After a few 
days, one or several painful ulcers appear along the 
labia majora and minora, which become covered 
with yellow scabs and finally eventuate in scars.56 
The regional lymph nodes develop inflammatory 
reactions.

During pregnancy, the transmission of the virus 
to the newborn may result in a disseminated herpetic 
infection that can be fatal.57 HSV infection is, in cer
tain cases, an indication for delivery by cesarean sec
tion.58 Studies show that the prevalence of infection 
is significantly greater in groups of patients with cer
vical and vulvar carcinoma, both in situ and inva
sive.59 The relation to cervical carcinoma is discussed 
in more detail in Chapter 3.

The histologic appearance consists of the forma
tion of an intraepithelial vesicle by ballooning degen
eration of the epidermal cells, which hypertrophy, 
degenerate, and desquamate into the vesicular cavity. 
Intranuclear eosinophilic inclusions are found in var
iable numbers; they are nonspecific and are seen in 
herpes zoster and varicella.60 Lymphocytes and poly
nuclear leukocytes infiltrate the epidermis and the 
dermis.

Cytology. Smears should be prepared from the bed 
of ulceration and not from the serosanguineous con
tent of the vesicle, which usually does not contain ep-
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ithelial cells.61’62 The virus infects squamous, meta
plastic, and columnar endocervical cells, and cyto
logic lesions can be observed in all these cellular 
types. Alterations of size and shape of cells and nu
clei can be seen, with the subsequent appearance of 
atypical cells with bizarre shapes. Hydropic degener
ation with a homogenized appearance of nuclei 
(ground-glass nuclei) is a common feature. Nucleoli 
are not significantly increased in size. Internuclear 
molding and dense cyanophilic staining of cytoplasm 
are common findings. When present, intranuclear 
inclusions are often surrounded by a clear zone. 
Multinucleation is the result of viral replication. 
These multinucleated cells should not be confused 
with the foreign-body giant cells and reactive multi
nucleated cells observed in chronic cervicitis (Color 
Figure 1-4).

The cytologic changes are not always present. 
Nevertheless, the cytologic method is almost as sensi
tive as virus culture and isolation. Treatment is 
symptomatic. New drugs seem to hasten healing, but 
recurrence is the rule, because the virus has not 
been eradicated.

Herpes Zoster

Rarely described in the vulva, herpes zoster is a dis
ease of viral origin that affects the dermatomes lo
cated in the territories of peripheral nerves. It 
appears as erythematous plaques containing masses 
of vesicles. There are intranuclear inclusion bodies 
identical in appearance to those of herpes simplex 
and of varicella. Only the clinical picture establishes 
the diagnosis. The disease is accompanied by sys
temic phenomena.63 The severity of the infection is 
greatly increased in patients with impaired cellular 
immunity. The virus has been seen by electron mi
croscopy but has never been cultured.

Lymphogranuloma Venereum

Lymphogranuloma venereum is a venereal disease 
caused by Chlamydia trachomatis, a Gram-negative, 
intracellular parasite probably derived from Gram
negative bacteria.64 Once considered to be a virus, 
chlamydiae have distinctive characteristics that elimi
nate a viral nature: the simultaneous presence of 
DNA and RNA and of ribosomes.65 The intracel
lular localization of the parasite is the only character
istic it shares with viruses. Lymphogranuloma vene
reum is also known as lymphogranulomatosis, lympho
granuloma inguinale, Nicolas-Favre disease, venereal 
disease of Hellerstrom, and poradenitis inguinale.

Demonstration of particles in smears is difficult. 
The Warthin-Starry silver impregnation stain helps 
to demonstrate the presence of the organism. Isola
tion of the agent is possible on yolk sac material and 
by intracerebral injection in mice. A useful diag
nostic skin test is the Frei test, which uses a yolk sac 
emulsion containing chlamydiae. The development 

of a papule indicates a delayed hypersensitivity reac
tion to group antigen.66 More recently, immunologic 
methods have been developed that yield sensitive and 
reliable results.67,68

Clinical Manifestations. After an inoculation pe
riod of 3 to 21 days, the primary lesion develops in 
the genital region and is followed within 2 to 8 
weeks by a unilateral or bilateral ilioinguinal lym
phadenitis; this is the primary bubo complex first 
recognized by Durand, Nicolas, and Favre in 1913.69 
Among the different localizations described are the 
conjunctivae, the urethra, the fallopian tubes, the va
gina, and the cervix uteri. Generalized dissemination 
may produce fever and systemic symptoms. The dis
ease may be acute or may progress to the chronic 
form. It is more common in tropical and subtropical 
regions.

Macroscopic Appearance. The primary lesion in
volves the mucosa of the vulva and urethra. It is usu
ally a small papular lesion followed by a nonindur
ated painless ulcer with elevated jagged borders. It 
usually heals in a few weeks. The combination of 
edema, fistulas, and ulcers is called esthiomene. The 
major manifestation of the disease is the appearance 
of a fluctuant, conglomerate, swollen mass of ilioin
guinal lymph nodes (ilioinguinal bubo), which may 
ulcerate and form sinuses.66 In the chronic stage, fi
brosis and edema may produce stricture of the 
vagina, elephantiasis of the vulva, massive enlarge
ment of the clitoris, and anorectal and urethral 
strictures.

Microscopic Appearance. The primary lesion is 
characterized by a chronic inflammatory infiltrate 
and epithelial hyperplasia. The typical acute lesion in 
the regional lymph nodes is the stellate abscess: an ir
regular focus of necrosis infiltrated by neutrophils 
and surrounded by histiocytes, fibroblasts, epithe
lioid cells, plasma cells, lymphocytes, and occasional 
multinucleated giant cells. Purulent discharge fol
lows the spontaneous rupture of the lymph node. 
Fibrosis and chronic inflammation develop in a later 
stage. The epithelial hyperplasia may eventually pro
ceed to carcinoma.70

The cytologic changes, if present, consist of coc- 
coid bodies surrounded by a clear and well-limited 
vacuole.7172 Studies have shown no correlation be
tween the presence of the typical cytologic images 
and the positive culture of the microorganism.73 
Therefore, the diagnosis of Chlamydia trachomatis 
must be confirmed by culture. Immunofluorescence 
methods using a labeled antibody have been devel
oped and give accurate results.74

Differential Diagnosis. Differential diagnosis must 
be made with tuberculous and syphilitic granulomas, 
with cat-scratch disease, and with pasteurellosis in 
lymph nodes.
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Accidental Vaccinia

Cases of localized accidental vaccinia of the vulva 
have been reported.75 76 This condition is uncom
mon, but the possibility should be considered be
cause most cases have been referred to erroneously 
as venereal diseases. Usually the lesion shows typical 
umbilicated vesicles. The diagnosis may be made on 
clinical grounds and confirmed by laboratory tests 
(detection of virus and antibodies).

Mycotic Infections

Mycotic infections of the vulva are known as mycotic 
vulvovaginitis, aphthous vaginitis, diabetic vulvitis, and 
fungal infection. The isolation of multiple mycotic 
strains in the vaginal flora has shown the impor
tance of this etiologic factor in vulvar and vaginal 
lesions.77-80

About 10% of women are considered to be car
riers of vulvovaginal fungi: 1% to 2% of non-preg- 
nant women and 5% to 10% of pregnant women 
present with frank vulvovaginitis. Candida albicans 
(also called Monilia) is by far the most frequent etio
logic agent. Many factors predisposing women to 
mycotic infection have been demonstrated. The in
creased glycogen content of the vaginal mucosa 
during pregnancy and the elevation of urinary glu
cose in the diabetic woman explain the increased fre
quency of mycotic infections in these conditions. 
Transitory elevations of vaginal glycogen during the 
progestational phase of the menstrual cycle are re
sponsible for premenstrual exacerbations. The fre
quency of candidal vaginitis is higher in underprivi
leged socioeconomic groups, relating the infection to 
poor hygiene.

Patients with the acquired immune deficiency 
syndrome (AIDS) develop severe infestation with Mo
nilia. Tetracycline and immunosuppressant drugs 
favor mycotic overgrowth of the normal flora. The 
dominant symptom is pruritus of the internal sur
faces of the labia minora, later extending through
out the vulva. Dyspareunia and, more often, dysuria 
are found. Abundant creamy white vaginal secre
tions result in erythema and edema of the vulva. 
Demonstration of the organism can be accomplished 
quickly by phase contrast examination of the vaginal 
secretions, or by Gram stains. The stains of Papanic
olaou and of Shorr are useful. Serologic techniques 
and a culture that will grow typical white colonies 
are necessary to identify the species.

Macroscopic Appearance. On the mucosae are 
found multiple white spots with a blue tint, which 
can be incompletely removed by vigorous scraping 
(Color Figure 1-5). Ulceration is rare.

Microscopic Appearance. The vulvar epithelium 
shows leukocytic infiltration, cellular vacuolization, 
and edema. The small white spots correspond to 
masses of desquamated squamous cells in varying 

stages of necrosis. Among these masses are found 
secondary bacterial flora, especially Doderlein ba
cilli; the conidia (yeast forms) and the filaments 
(pseudohyphae) are intimately intertwined (Fig. 
1-12). They are mainly localized in the superfical 
layers of the epithelium. In eroded zones, the fungi 
penetrate more deeply into the epithelium. Smears 
stained by the method of Shorr or Papanicolaou 
show inflammatory alteration of the epithelial cells 
(eg, eosinophilia, perinuclear haloes, and variations 
in nuclear size), numerous polymorphonuclear leu
kocytes and histiocytes, and cellular debris. In the 
vaginal secretions, the spores and hyphae are dis
persed among the squamous cells.

Prognosis, Evolution, and Treatment. When not 
treated, mycotic infections pass through phases of re
mission and exacerbation, depending on local or sys
temic conditions. When infection appears during 
pregnancy, the mycosis usually regresses spontane
ously in the postpartum period, not necessarily reap
pearing during the course of a subsequent preg
nancy. The use of fungicides and antibiotics has led 
to great progress in the therapy of these infections. 
The potential of Candida infections for more serious 
infections should be borne in mind: septicemia after 
ruptured tubo-ovarian mycotic abscess has been 
reported.

Other Infections

This section briefly mentions the less frequent in
flammatory diseases that are encountered in biopsy 
or cytologic material, except for Trichomonas vagina
lis infection, which is discussed in Chapter 2.81

An ulcerative vulvitis may appear after coitus for 
unknown reasons.82 Verruciform xanthoma, described 
mostly in the oral cavity, has been mentioned in the 
vulvar mucosa.83 Contact dermatitis is characterized 
by eczematous reactions of the vulvar mucosa attrib
uted to substances such as cosmetics, detergents, de
odorants, and synthetic fabrics. Recognition of the 
causal agent helps in treatment of these lesions.

Torulopsis glabrata, a fungus related to Candida, 
has been isolated in vulvar and vaginal infections.84 
Enterobius vermicularis migrates from the perianal re
gion and may cause a pruritic vulvovaginitis or be 
asymptomatic. The worm can be identified in vag
inal smears or in cellophane-tape preparations. 
Vulvar localization of schistosomiasis has been re
ported by Arean.85 The parasite provokes a papillo
matous or ulcerated lesion, sometimes mimicking 
neoplasia. The recognition of the ova in the biopsy is 
diagnostic. Filariasis has been mentioned as a cause 
of vulvar elephantiasis. Entamoeba histolytica has been 
identified in rare cases as the cause of ulcerative le
sions of the vulvovaginal region. A clitoral localiza
tion has been reported.86 Arthropodal inflammatory 
reactions may last longer than usual and be misinter
preted as lymphomas. Clinical recognition of the 
mite of Sarcoptes scabiei helps eliminate the diagnosis



Inflammatory Diseases I 13

FIGURE 1-12 Mycotic vulvovaginitis showing spores and mycelial filaments.
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of a malignant lymphoma. The mite is recovered 
from the epidermis with a knife blade, mixed with 
mineral oil, and mounted on a glass slide.87 Tinea 
cruris and Tinea versicolor infections have been noted 
in the vulva.

Crohn’s Disease

Perianal and vulvar lesions such as ulcers, fissures, 
and enterovaginal fistulas have been described in 
Crohn’s disease.88-89 In rare instances, they may pre
cede the intestinal manifestations. Microscopically, 
the lesions consist of inflammatory infiltrates with 
noncaseating granulomas containing epithelioid and 
giant cells. Differential diagnosis is made with tuber
culosis and foreign body granulomas.

Vulvar Elephantiasis

Vulvar elephantiasis may result from diverse causes. 
Total or partial obstruction of the lymphatic circula
tion by inflammatory lesions provokes a subcuta
neous proliferation of connective tissue and lymph
atics. Chronic infections, particularly lymphogranu
loma venereum, tuberculosis, and filariasis, are 
prominent.90 Inguinal lymphadenopathy secondary 
to certain dermatologic conditions of tbe lower ex
tremity may provoke a homolateral vulvar lymphatic 
stasis. Vulvar elephantiasis is also referred to as 
chronic hypertrophic vulvitis and hypertrophic lymphatic 
stasis.

Macroscopic Appearance. The appearance is that of 
hypertrophy and edema of the labia majora and mi
nora. The cutaneous epithelium is thickened, indu
rated, and hyper keratotic, explaining the comparison 
with the skin of an elephant. Ulceration may appear 
and can be accompanied by pain.

Microscopic Appearance. The most important le
sion is lymphatic proliferation and stasis accompa
nied by chronic inflammatory phenomena. The 
lymphatic obstruction provokes a secondary prolifer
ation of connective tissue and the development of 
wide fibrotic zones. The epithelium is hypertrophic 
with hyperkeratosis and acanthosis; in other foci, the 
epithelium is thin and ulcerated. One also finds end
arteritis, venous thrombi, and perivasculitis. There is 
a congenital form that is very rarely encountered. 
Treatment is symptomatic or surgical.

BENIGN TUMORS

Cystic Tumors

Cyst of Bartholin’s Gland

Cysts of Bartholin’s gland are common and appear at 
any age before the menopause.91 The obliteration of 

the excretory duct of the gland by an acute infection 
such as gonorrhea later provokes the appearance of 
cysts measuring up to 5 cm in diameter. The cyst is 
found in the parenchyma of the inferior third of the 
labium majus. It presents as a hard, round, slightly 
tender mass adherent to the surrounding tissues. It is 
formed by the dilatation of the excretory duct and is 
therefore lined by squamous epithelium; the com
pressed glandular tissue is atrophic. The cystic con
tents are clear or blood-tinged. Clear translucent 
fluid results from obstruction without inflammatory 
response. More rarely, dilatations of the glandular 
acini occur, giving a multicystic appearance.92 These 
cysts are lined by a mucus-secreting columnar epithe
lium. In some cases, the glandular elements are to
tally replaced by an inflammatory granulation tissue 
with secondary synechiae of the cystic layers (Fig. 
1-13).

Sebaceous Cyst

The sebaceous cyst presents as a small, smooth, sub
cutaneous nodule associated with the orifice of the 
pilosebaceous apparatus.93 The cyst is formed by sec
ondary obliteration and dilatation. It is situated in 
the labia majora or minora and measures from sev
eral millimeters to several centimeters in diameter. 
The acinar structure of the sebaceous glands disap
pears because of compression, and the cavity of tbe 
cyst is filled with the products of desquamation of 
tbe nonkeratinized squamous epithelium of the ex
cretory duct and with fat. The cyst may open onto 
the surface, ulcerate, and become secondarily in
fected. These cysts recur easily if they are not com
pletely excised. They are less common than epi
dermal inclusion cysts.

FIGURE 1-13 Cyst of Bartholin’s gland: microscopic appear
ance, showing replacement of epithelial lining by inflammatory 
cells.
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Epidermal Inclusion Cyst

The epidermal inclusion cyst is constituted from 
fragments of epithelium included in the subcuta
neous connective tissue after trauma or surgery (eg, 
perineorrhaphy, episiotomy). It can also originate 
from foci of squamous metaplasia in a sebaceous 
gland.94 Clinically, it presents the same appearance as 
the sebaceous cyst and contains a grumous pale 
yellow substance. It may become inflamed or reach a 
iarge volume.

Microscopically, it is lined by a keratinizing squa
mous epithelium. Fragments of keratin included 
within the cyst may behave as foreign bodies and 
provoke a granuloma rich in multinuclear giant cells. 
These cysts may disrupt or, secondarily, calcify. Rare 
malignant transformation has been reported. Other 
postsurgical tumors have been reported, including 
endometriosis, granulomatous polyps, and fibroepi- 
thelial polyps.

Mesonephric Cyst (Cyst of Cartner’s Duct)

Cysts of Gartner’s duct develop from vestiges of the 
wolffian duct.95 They are lined by a columnar or cu- 
boidal, nonmuciparous, and rarely ciliated epithe
lium. Smooth muscle cells are often identified in the 
wall.

Cyst of the Canal of Nuck

The persistence of the peritoneal diverticulum of the 
labium majus gives rise to cysts lined by a flattened 
mesothelium. They are located near the insertion of 
the round ligament.96

Mucous Cyst

Mucous cysts are predominantly located in the vesti
bule. Microscopically, they are lined by a mucus-se
creting epithelium of cuboidal or columnar cells that 
stain with Alcian blue and mucicarmine stains. They 
are probably derived from the urogenital sinus epi
thelium that forms the vestibule.97-99

Cyst of Skene’s Glands

Cysts of the paraurethral glands are rare but are oc
casionally observed in neonates. They are lined by a 
transitional-type epithelium.1 °°.1 °1

Solid Tumors

Squamous Papilloma

The true papilloma is a single verrucous tumor that 
is slow-growing and appears in elderly women at the 
level of the labia. It is composed of a connective 
tissue stroma covered by squamous epithelium 
showing pronounced hyperkeratosis and papilloma
tosis. This entity should be differentiated from the 
fibroepithelial polyp.102

Fibroeplthelial Polyp

Fibroepithelial polyps of the vulva are com
mon.103404 Macroscopically, they are small, papillo
matous lesions, large pedunculated tumors, or any 
intermediate type. The tumors have a soft to rub
bery consistency. Microscopically, they consist of 
loose, edematous connective tissue covered by a 
hyperkeratotic and acanthotic squamous epithelium 
(Fig. 1-14). Stromal cells differentiate along two cell 
lines: fibroblasts and myoblasts. The presence of 
atypical cells in the stroma should not mislead the 
pathologist to report the lesion erroneously as sar
coma botryoides.103 These cells do not invade the 
overlying epithelium. Immunohistochemical reactiv
ity for vimentin and desmin is present in some cases, 
supporting the myofibroblastic nature of these pol
yps.104 Pigmentation may be abundant, suggesting 
erroneously the diagnosis of nevus or acanthosis 
nigricans.

Keratoacanthoma

This rare lesion is a fast-growing proliferation of the 
squamous epithelium, forming a central mass of ker
atin that is pushed upward from the surface. Flow
cytometric analysis has shown that this rapidly 
growing lesion that spontaneously regresses is a true 
neoplasm and not a reactive hyperplasia.105 106 Differ
ential diagnosis, as in other more common cutaneous 
locations, is made with squamous cell carcinoma.

Warty Dyskeratoma

Warty dyskeratoma is a benign tumor occurring as 
an elevated nodule with a keratotic umbilicated cen
ter. It has been reported very rarely in the vulva.107 
Microscopically, it shows an epidermal invagination 
filled with acantholytic, keratinous material. The 
bottom of the invagination is covered with elongated 
dermal papillae lined with a single layer of basal 
cells. Degenerated cells located in the granular layer 
(corps ronds), also described in Darier’s disease, are 
observed.

Seborrheic Keratosis

The vulvar localization of this flat, pigmented, warty 
lesion is rare. The microscopic appearance consists 
of hyperkeratosis, hyperplasia of the parabasal layer, 
and keratin cysts.

Angiokeratoma

Angiokeratoma looks clinically like a dark red angi
oma and occurs more frequently on the vulvar mu
cosa of older patients.108 109 It is a mixed lesion 
showing dilated capillaries of the upper dermis asso
ciated with hyperkeratosis, papillomatosis, and acan
thosis of the overlying squamous epithelium. Some 
epithelial cords originating from the surface epithe
lium surround the vascular channels. Erosion of the
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FIGURE 1-14 Stroma of a fibroepithelial polyp of the vulva. The myxoid stroma contains inflam
matory cells, variably sized spindle cells, and scattered giant cells with one or more large hyper- 
chromatic nuclei.

superficial mucosa explains the frequent secondary 
infection. Electron microscopic studies suggest that 
the lesion is a modified capillary hemangioma.

Urethral Caruncle

The urethral caruncle is a common, nodular, inflam
matory rather than neoplastic lesion. It is a single or, 
rarely, multiple mass, situated at the level of the ure
thral meatus, in the proximal portion of the urethral 
wall, or arising from a localized ectropion of the ure
thral mucosa.110 It measures several millimeters in 
diameter and presents as a polypoid or pedunculated 
mass of bright red color, with a smooth or papillary 
surface. Microscopically, there is edematous granula
tion tissue rich in lymphocytes and plasma cells and 
abundantly vascularized, covered by urethral mucosa 
(Fig. 1-15). Papillomatous, angiomatous, and granu
lomatous types are encountered according to the 
major histologic alterations. The epithelium may ul
cerate. This lesion is often asymptomatic or may 
manifest itself by dysuria or bleeding on contact. Dif
ferential diagnosis must be made with carcinoma.

Syringoma

Syringoma is a benign tumor of the eccrine sweat 
giand duct.111-113 Clinically, it is constituted by skin
colored or yellow papules situated on both labia ma
jora. Differential diagnosis has to be made with 
Fox-Fordyce disease.1'4

The histology reveals cystic ducts lined by a 
double layer of epithelial cells of eccrine type with 
characteristic tail-like strands. The ducts are some
times filled with keratin. Glycogen accumulation may 
be observed in tumor cells.

Fibroma and Leiomyoma

Fibroma and leiomyoma are slowly growing, encap
sulated benign tumors, situated most frequently at 
the level of the labia majora or the clitoris. They 
originate from the connective tissue or from smooth 
muscle fibers and occur in adults.115 They are usu
ally small, but in certain exceptional cases may weigh 
several kilograms.

Microscopic Appearance. The tumor is composed 
of fusiform connective tissue cells with oval nuclei. 
In the true fibromyoma, one finds both smooth 
muscle fibers and collagen fibers. Edema is common. 
Hyaline or cystic degeneration and calcification may 
be present. Vascularity varies from one tumor to an
other. Malignant transformation is extremely rare.

Vascular Tumors

Hemangioma. The hemangioma, or angioma, is 
seen as a round, wine-red, elevated mass, situated 
most often in the labia majora. The most common 
type is cherry hemangioma.
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Color Figure l-l

Color Figure 1-2

Color Figure l-l Clinical appearance of syphilitic chancre.

Color Figure 1-2 Clinical appearance of ulcus vulvae acutum (Behcet’s syndrome).
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Color Figure 1-3

Color Figure 1-4

Color Figure 1-3 Clinical appearance of condyloma acuminatum.

Color Figure 1-4 Vulvovaginal smear showing herpes simplex.
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Color Figure 1-5 Clinical appearance of mycotic vulvovaginitis.

Color Figure 1-6 Clinical appearance of intraepithelial carcinoma.
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Color Figure 1-7

Color Figure 1-8

Color Figure 1-7 Bowenoid papulosis. Multiple pigmented papules of perianal region.

Color Figure 1-8 Clinical appearance of Paget’s disease.
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Color Figure 2-2Color Figure 2-1

Color Figure 2-3 Color Figure 2-4

Color Figure 2-1 Vaginal smear of estrogenic type. Predominantly superficial cells.

Color Figure 2-2 Vaginal smear of luteal type. Mostly intermediate cells.

Color Figure 2-3 Trophoblast in vaginal smear.

Color Figure 2-4 Vaginal smear of atrophic type. Parabasal cells.
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Color Figure 2-5 Color Figure 2-6

Color Figure 2-7
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Color Figure 2-5 Atrophic vaginitis with nuclear atypia. This atypia disappeared after an estro
gen injection.

Color Figure 2-6 Clue cells in Gardnerella vaginitis: Bacteria partially covering squamous cells.

Color Figure 2-7 Trichomonas vaginitis in vaginal smear. Two organisms are seen at center of 
figure.

Color Figure 2-8 Leptothrix organisms in vaginal smear.
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Color Figure 2-9 Color Figure 2-10

Color Figure 2-11 Color Figure 2-12

Color Figure 2-9 Vaginal adenosis. Smear of lateral vaginal wall shows well-preserved 
endometrial-type cells.

Color Figure 2-10 High grade VAIN in a 54-year-old woman.

Color Figure 2-11 Clear cell adenocarcinoma of vagina and cervix in adolescent girl who was ex
posed in utero to diethylstilbestrol (DES).

Color Figure 2-12 Clear cell adenocarcinoma of vagina. Malignant glandular cells and one be
nign squamous cell in vaginal smear from 14-year-old girl who was exposed in utero to DES.
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FIGURE 1-15 Urethral caruncle. (A) View of the entire lesion. (B) Epithelium of urethral type 
covering an edematous stroma infiltrated by leukocytes.

Histologic examination reveals vascular channels 
disposed without any order and separated by thin 
connective tissue septa. The vascular walls are capil
lary in type. The lesion is not encapsulated. Hemor
rhage may take place within the vascular formations 
and provoke the deposit of hemosiderin within mac
rophages situated in the stroma. In old lesions, the 
vessels may become completely sclerosed, leaving 
only the connective tissue stroma containing these 
iron-laden macrophages. The evolution of these tu
mors is benign. Granuloma pyogenicum, a lesion com
posed of lobular arrays of small capillaries in an 
inflammatory background, may be seen in the vulvar 
region, most frequently during pregnancy.

Lymphangioma. Lymphangioma, a proliferation of 
lymphatic vessels, can be encountered but is less 
common.

Other Vascular Tumors. Hemangiopericytoma, a 
tumor arising from the pericytes, is rarely observed 
in the vulva. Clinically, it consists of a small mass, 
easily bleeding and painful. The histology reveals 
round or spindle-shaped cells proliferating around 
vascular spaces.116 Very rare cases of angiosarcoma 
have been cited.117 A single case of epithelioid heman
gioendothelioma, a tumor of intermediate malignancy, 
has been reported.118

Lipoma

Lipoma is a benign tumor constituted of adipose tis
sue. It is soft, encapsulated, and occasionally pedun

culated. It is most often found in the labia majora 
and rarely attains a considerable weight. It is com
posed of fat cells supported by a more or less abun
dant connective tissue network.119120 When the 
connective tissue is prominent, it should be called 
fibrolipoma.

Mixed Tumor (Pleomorphic Adenoma)

Mixed tumors are extremely rare. They are histolog
ically similar to their salivary gland counterpart.121

Other Benign Soft Tissue Tumors

Among the rare connective tissue tumors are osteo
ma, chondroma, and myxoma. The latter is formed by 
a tissue analogous to the embryonic mesenchyme 
and is composed of stellate cells anastomosed in a 
mucoid substance containing collagen fibers. A cer
tain number of fibroepithelial polyps with a loose, 
edematous stroma have been erroneously labeled 
myxomas.

Glomus tumor has been reported rarely.122 Single 
or multiple neurofibromas of the vulva are not rare 
in patients with von Recklinghausen’s disease. Neu
rilemoma has been described.123 Steeper and Rosai 
described a lesion that they named aggressive angio- 
myxoma.124 These lesions are usually large, gelati
nous, locally infiltrative masses in young women and 
frequently are related to Bartholin’s gland. Histo
logically, they are characterized by a loose myxoid 
stroma, prominent thick-walled and often hyalinized 
blood vessels, and, in some cases, small proliferating



18 I Chapter 1. The Vulva

benign-appearing glands that probably are en
trapped rather than neoplastic (Fig. 1-16). Local re
currence is common, but distant metastases have 
not been noted.

Angiomyofibroblastoma is a rare mesenchymal tu
mor.125 Clinically, it presents in young women as a 
superficial, small, soft mass of the vulvar region. 
Microscopically, it may be similar to an aggres
sive angiomyxoma. It is a circumscribed nodule of 
irregularly disposed stromal cells with abundant thin
walled vessels. Immunohistochemically, there is reac
tivity for vimentin and desmin. This benign neo
plasm should not be confused with aggressive angio
myxoma, which is locally infiltrating, generally 
larger, more myxoid, contains larger and thicker- 
walled vessels, is desmin negative, and frequently 
recurs.

Other rare benign mesenchymal tumors that 
have more or less similar structural patterns should 
be mentioned. The myxoid epithelioid leiomyoma is 
more cellular but lacks the abundant vascularity of 
aggressive angiomyxoma and angiomyofibroblas
toma. The myxoid peripheral nerve sheath tumor shows 
reactivity for S-100 protein and lacks the vascularity 
of angiomyoblastoma. Nodular fasciitis has been re
ported in the vulva.126

Papillary Hidradenoma

Papillary hidradenoma (hidradenoma papilliferum) is 
a benign, frequently asymptomatic lesion of the 
sweat glands first described by Pick in 1904; more 
than 300 cases have been reported.127-129 This tumor 
presents as a round or oval, firm, painless, well-en
capsulated nodule measuring 0.5 to 2 cm. There is 
sometimes central ulceration, with a dark red gran
ular area that bleeds easily (umbilication). Papillary 
hidradenoma is encountered in patients between 30 
and 70 years of age and is found in the labia majora 

or, more rarely, the labia minora, the interlabial 
groove, or the posterior commissure. Most cases ap
pear in Caucasian women, and the lesion is rare in 
black women. It originates in sweat glands that are 
residua of the embryonic mammary crest. The hy
pothesis of sudoriferous origin is based on: (1) the 
histologic similarity of the lesion to sweat glands; (2) 
localizations corresponding to regions where apo
crine glands are found; and (3) histochemical and 
electron microscopic data. There is a striking resem
blance of this lesion to nipple adenoma of the breast, 
another gland of similar histogenesis.

Histologic Appearance. This tumor is composed of 
trabecular, tubular, or papillary formations included 
within a cystic nodule and covered with bistratified 
epithelium (Fig. 1-17). This epithelium consists of 
two cell types: (1) large columnar cells with basal nu
clei and eosinophilic cytoplasm, showing the picture 
of apocrine secretion with granules that are periodic 
acid-Schiff (PAS) positive and diastase-resistant; and 
(2) external myoepithelial cells, which have the im
munohistochemical properties of smooth muscle fi
bers. These latter cells are themselves bordered by 
thin connective tissue bundles. Inflammatory reac
tion of the stroma is minimal.

The hyperplastic, richly papillary appearance 
and the presence of mitoses have caused this tumor 
to be confused on occasion with a well-differentiated 
adenocarcinoma. If the lesion is ulcerated, it must 
not be confused with a pyogenic granuloma or an 
epithelioma. Most hidradenomas are cured by local 
excision. However, one case of hidradenocarcinoma 
has been reported,130 and we have seen a metasta
sizing adenocarcinoma that probably arose in a papil
lary hidradenoma (Fig. 1-18).

Although not a tumor, Fox-Fordyce disease, or 
“apocrine miliaria” must be mentioned as involving 
the vulvar apocrine glands.114 Numerous apocrine

FIGURE 1-16 Aggressive angiomyxoma: myx
oid connective tissue containing prominent 
blood vessels and a cluster of small muciparous 
glands (right) invades pelvic fat in this lesion 
that recurred clinically at 6 and 9 years after 
initial local resection.
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FIGURE 1-17 Papillary hidradenoma: glandular formations covered by bistratified columnar epi
thelium with foci of apocrine metaplasia.
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FIGURE 1-18 Invasive adenocarcinoma of vulva in a young woman. This tumor metastasized to 
the inguinal lymph nodes. Papillary architecture is seen focally in the tumor (inset), suggesting 
possible origin in a papillary hidradenoma or a similar sweat gland tumor.

sweat retention cysts resulting from obstruction of 
the ducts are seen in this condition; they are accom
panied by acanthosis and dermal inflammation, the 
latter often granulomatous.

Clear Cell Adenoma

Clear cell adenoma is rarely observed in the vul- 
va i3i,i32 Presumably derived from eccrine sweat 
glands, this tumor is composed of solid lobules sur
rounded by thin collagen bands. Two types of cells 
are recognized: polygonal cells with small round cen
tral nuclei, and round cells with a small dense nu
cleus surrounded by voluminous clear cytoplasm.

Granular Cell Tumor

Granular cell tumor, a rare tumor described by 
Abrikosov in 1926, can involve the vulva.133-135 Rare 
cases have been reported in prepubertal girls.134 The 
tumor is also known as granular cell myoblastoma and 
Abrikosov’s tumor.

The histogenesis of these tumors was subject to 
debate. According to Abrikosov, they were tumors 
of muscular origin. A schwannian origin is now 
widely accepted.136

Macroscopic Appearance. The lesion is a firm, well- 
demarcated, non-tender tumor with smooth sur
faces. It measures no more than several centimeters 

and is situated on the labia majora. In the vulva, the 
epithelium may be thinned or may show a reactive 
hyperplasia.131 Sectioning reveals a yellow color and 
a fascicular structure.

Microscopic Appearance. Large collagenous bun
dles are seen separating solid nests of large cells. 
There are small, round or oval nuclei and abundant, 
finely granular, PAS-positive cytoplasm (Fig. 1-19). 
Often a pseudoepitheliomatous hyperplasia of the 
overlying squamous epithelium is present and raises 
the differential diagnosis with squamous carcino
ma.135 The presence of the underlying tumor helps 
to make the diagnosis. Wide excision is necessary to 
avoid local recurrence. Rare cases with lymph node 
metastases have been reported.137 These do not dif
fer histologically from nonmetastasizing tumors.

ECTOPIC TISSUE

The incomplete regression of the mammary crest, 
which extends from the axilla to the inner thigh, ex
plains the presence of breast tissue in the vulvar re
gion.138’139 Another source of ectopic breast tissue 
may be modified sweat glands.

Different forms of breast lesions can be recog
nized, such as fibroadenoma (Fig. 1-20), fibrocystic 
change, lactating tissue, adenocarcinoma, and sar-
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FIGURE 1-19 Granular cell tumor of vulva.

FIGURE 1-20 Fibroadenoma (right) arising in vulvar ectopic mammary tissue (left).
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coma. Some of the benign forms may enlarge with 
menstruation or pregnancy. Carcinoma arising in 
vulvar breast tissue has been reported very 
infrequently.

VULVAR “DYSTROPHIES” OR 
NONNEOPLASTIC EPITHELIAL DISORDERS 
AND VULVAR INTRAEPITHELIAL NEOPLASIA 
(VIN)

Much confusion has arisen in the use of the clinical 
and histologic definitions that characterize vulvar de
generative and hyperplastic disease. In 1881, Breisky 
described a progressive atrophy and fibrosis of the 
vulvar mucosa, which he called kraurosis vulvae.140 
This term has since been used to define different 
atrophic conditions of the vulva, just as the term leu
koplakia has been popularized by clinicians to charac
terize white precancerous lesions.

The variety of clinical and morphologic condi
tions, the different terms used to describe these le
sions, the lack of correlations among the findings 
and opinions of clinicians and pathologists, and the 
obscure pathogenesis of these conditions partially ex
plain the confusion that has existed in this field. The 
various terms that have been used for atrophic con
ditions include leukoplakia, kraurosis vulvae, white spot 
disease, sclerotic dermatosis, atrophic and hyperplastic 
vulvitis, neurodermatitis, lichen simplex chronicus, and 
senile atrophy.

To clarify the situation, the International Society 
for the Study of Vulvar Disease (ISSVD) proposed 
the term dystrophy in 1976 to qualify atrophic and 
hyperplastic lesions of the vulvar epidermis and mu
cosa and the mixed forms resulting from the coexis
tence of both alterations (Table 1-2).141 Although 
this system was preferable to the anarchy that often 
had prevailed, we found it far from ideal for several 
reasons:

1. There is little evidence that these lesions are 
really dystrophic (defective development or 
degeneration) in the true sense of the word.

2. A term consecrated by long usage and famil
iar to gynecologists and pathologists alike— 
dysplasia—is available for the most important

TABLE 1-3.
Nonneoplastlc Epithelial Disorders of the Skin and Mucosa 
(ISSVD, 1987)143

Lichen sclerosus (lichen sclerosus et atrophicus)
Squamous cell hyperplasia (formerly hyperplastic 

dystrophy)
Other dermatoses

lesion: so-called hyperplastic dystrophy with 
atypia. Following the nomenclature adopted 
for cervical lesions, the term vulvar intraepi
thelial neoplasia (VIN) has been proposed to 
replace or coexist with dysplasia.142143

3. Although combinations of more than one of 
these lesions undoubtedly occur, in our expe
rience they are uncommon and probably are 
the result of coincidence rather than common 
causality; the use of the term mixed dystrophy 
promotes the misconception that lichen scle
rosus is related to dysplasia and thus to 
carcinoma.144

Responding to criticisms such as these, the 
ISSVD in 1987143 revised its classification to separate 
more clearly those epithelial disorders classified as 
nonneoplastic (Table 1-3) and those considered VIN 
(Table 1-4).145 We prefer this classification and use it 
routinely in our practices. The “intraepithelial neo
plasia” terminology as first applied to cervical lesions 
by Richart and his colleagues (see Chap. 3) was 
meant to emphasize the concept that the dysplasias 
and in situ carcinoma form a continuous spectrum of 
disease. In the cervix, it was pointed out that the 
likelihood of cure in an individual patient (not a sta
tistical figure in a population) depended more on the 
location and extent of the lesion than on its histo
logic severity. Thus, we believe that the use of “IN” 
terminology in any organ should philosophically 
commit the user not to divide the lesions included 
into grades of severity. We can therefore accept 
“VIN” alone as a diagnosis or a concept, but if clini
cians wish the lesions diagnosed to be divided into 
categories by severity, we then use the “dysplasia” 
and “carcinoma in situ” terminology that is sanc
tioned in Table 1-4.

TABLE 1-2.
Classification of Vulvar Dystrophies (ISSVD, 1976)141

Hyperplastic dystrophy
Without atypia
With atypia

Lichen sclerosus
Mixed dystrophy—lichen sclerosus with foci of epithelial 

hyperplasia
Without atypia
With atypia

TABLE 1-4.
Classification of Vulvar Intraepithelial Neoplasia 
(ISSVD, 1987)143

Grade Definition

VIN I Mild dysplasia (formerly mild atypia)
VIN II Moderate dysplasia (formerly moderate atypia)
VIN III Severe dysplasia (formerly severe atypia) 
VIN III Carcinoma in situ
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Nonneoplastic Epithelial Disorders

Squamous Hyperplasia

Squamous hyperplasia is a benign lesion of adult 
vulvar skin or mucosa. The clinical appearance var
ies from red to white and can be thickened and indu
rated or thin and easily excoriated. Pruritus is a 
frequent symptom. Scratching provokes fissures, ul
ceration, and secondary inflammation.

Microscopically, the epithelium shows hyperkera
tosis, acanthosis, and eventually parakeratosis. The 
granular layer is sometimes prominent. There is a 
chronic inflammatory infiltrate of the dermis, with 
lymphocytes, plasma cells, and macrophages. No cel
lular atypia is present.

Lichen Sclerosus

Lichen sclerosus is a chronic, progressive lesion that 
appears at all ages but is more frequent after the age 
of 50 years and in parous women.144 145 The labia 
minora are most commonly affected. Extravulvar 
localizations may be present, especially on the trunk. 
The pathogenesis is obscure. The lesion has been re
ported in children.146 Stenosis of the vaginal intro
itus may be observed.

Macroscopic Appearance. The gross appearance 
consists of ivory-colored, flat, irregular maculopap- 
ules or plaques with a characteristic dry, parchment
like appearance. Ulceration and fissures may compli
cate the lesion. These are seen on the vulva and on 
the adjacent perineal and perianal skin.

Microscopic Appearance. Microscopy reveals hyper
keratosis with progressive diminution of the total 
thickness of the epithelium and flattening of the der- 
moepidermal junction (Fig. 1-21). There is hydropic 
degeneration of cells of the basal layer; edema and 
hyalinization of the upper third of the dermis; 
swelling and splitting of collagen bundles; disappear
ance of pilosebaceous apparatus, sweat glands, and 
melanocytes, with absence of melanosomes in the ke- 
ratinocytes; and lymphocytic and histiocytic infil
trates below the zone of dermal homogenization. No 
atypia is observed. The number of elastic fibers is 
decreased. Their destruction could be due to an elas
tic-type protease present in dermal fibroblasts.147

The major complication of lichen sclerosus is li- 
chenification. Transformation to dysplasia and carci
noma is rare, and the lesion should not be consid
ered a premalignant disease.144 148 The high meta
bolic activity of the epithelial cells demonstrated by 
different methods explains why the qualification 
atrophicus, which was formerly included in the defi
nition of the lesion, has been deleted in recent 
reports.149

Differential Diagnosis. Differential diagnosis is 
made with scleroderma and lichen planus. The 
former is extremely rare in the vulva, features dense 

fibrosis rather than the peculiar dermal homogeniza
tion of lichen sclerosus, and is part of a systemic dis
ease. In lichen planus, the inflammatory infiltrate 
abuts immediately against the epidermis rather than 
being separated from it by a layer of dermal homog
enization (Fig. 1-22).

Other Dermatoses

Other dermatoses such as senile atrophy, lichen pla
nus, other noninfectious dermatitides, and nonspe
cific hyperplasias and hyperkeratoses are seen from 
time to time.145 They should be diagnosed using the 
histopathologic terminology that is best found in 
texts of dermatopathology. Terms such as kraurosis 
and leukoplakia are perfectly acceptable for the clin
ical description of atrophic and white lesions, respec
tively, but should be eschewed by the pathologist 
because of their lack of histologic specificity.

Dysplasia and In Situ Squamous Carcinoma: 
Vulvar Intraepithelial Neoplasia (VIN)

Recent advances in understanding the development 
and progression of premalignant epithelial lesions 
and preinvasive neoplasia have emphasized many 
similarities between vulvar and cervical lesions. A no
menclature similar to the one originally used for the 
comparable cervical lesions has been proposed for 
the vulva. VIN is characterized according to the his
tologic definition proposed by the ISSVD as “a diso
rientation of epithelial architecture that extends 
throughout the full thickness of the epithelium.”141

Most authors divide VIN into three grades that 
correspond to the quality and quantity of cellular 
anomalies and can be compared with the equivalent 
grades in the cervix.150-152 We have already stated 
our objection to this terminology. VIN appears to be 
increasing in frequency as a proportion of all cases of 
preinvasive and invasive vulvar cancer. Although 
common after the menopause, the lesion is now 
being found more frequently in younger women, 
and the association with HPV infection is widely re
ported, although the HPV detection rate is lower 
than in cervical intraepithelial neoplasia (CIN).151’153- 
155 HPV-16 is the most commonly detected type of 
virus. HPV-positive cases are more frequent in 
younger women than in older women and are more 
likely to be of warty (bowenoid, koilocytotic) or basa
loid than of simplex (typical) type, suggesting that 
there are two different types of VIN in terms of 
pathogenesis on the basis of the presence or absence 
of HPV.154-156

The lesion may precede invasive carcinoma, as 
suggested by various epidemiologic, clinical, and 
pathologic studies.152 157 The mean elapsed period of 
time (25 years) is considerably longer than that in 
the cervix.158 The continuous spectrum of lesions 
from mild to severe is not so evident as in the cervix, 
and the high-grade lesions may be divided into dif-
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FIGURE 1-21 Lichen sclerosus 
resulting in kraurosis vulvae. (A) 
Early stage showing moderate 
hyperkeratosis, edema, and leuko
cytic infiltration of the stroma. (B) 
Lesion in evolution with distinct 
hyperkeratosis, alterations in the 
collagen, and disappearance of 
the subcutaneous adnexal glands. 
(C) Stage of atrophy.

ferent categories: warty (bowenoid) VIN, basaloid 
VIN, simplex (typical) VIN, and mixed type. The 
warty form corresponds to Bowen’s disease described 
in 1912 by that author (Fig. 1-23).159 The basaloid 
form resembles the usual carcinoma in situ of the 
cervix (atypical immature basal cells; Figs. 1-24 and 
1-25).155’158 The simplex type is often confused with 
squamous hyperplasia without atypia and probably is 
an uncommon lesion when diagnosed correctly (Fig. 
1-26).

Bowenoid papulosis, despite its benign clinical 
course, should be classified as a carcinoma in situ 
(see the section on bowenoid papulosis).160-163

Vulvar carcinoma in situ is less aggressive than 
the equivalent cervical lesion. The time between 
VIN and the development of invasive carcinoma is 
longer in vulvar lesions than in cervical lesions, and 
spontaneous regression is more frequent. The pres
ence of VIN in the vicinity of invasive carcinoma is 
less frequent than the coexistence of CIN and cer-
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vical carcinoma.158’164 165 The risk of association of 
VIN with CIN and invasive cervical carcinoma is 
high (25% in young patients and 15% in older 
patients)

These differences in behavior between VIN and 
CIN have not been explained. Normal vulvar epithe
lium differs from normal cervical epithelium by

(among other features) the presence of keratiniza- 
tion, so the threshold for the diagnosis of in situ car
cinoma of the vulva is somewhat lower than that in 
the cervix. In other words, a lesion that might be 
downgraded to dysplasia in the cervix because of su
perficial maturation is often acceptable as in situ car
cinoma in the vulva. Other factors may intervene,

FIGURE 1-23 Warty form of in situ 
carcinoma of vulva (high-grade vulvar in
traepithelial neoplasia). Low-power pho
tomicrograph shows an undulating exo
phytic surface with extensive keratin- 
ization and an overall condyloma-like 
appearance. High cellularity and in
creased nuclear-cytoplasmic ratio of pro
liferating cells are apparent even at low 
magnification. (Courtesy of Dr. Robert J. 
Kurman, The Johns Hopkins Hospital, 
Baltimore, MD).



26 I Chapter 1. The Vulva

FIGURE 1-24 Basaloid form of 
in situ carcinoma of vulva (high
grade vulvar intraepithelial neo
plasia). The small focus in the 
center shows a haphazard prolif
eration of atypical immature ba
sal-type cells extending up to the 
parakeratotic cells on the flat 
surface.

such as viral infections, hormonal status, and ana
tomic localization of the vulvar mucosa.164

Macroscopic Appearance. As in the cervix, VIN 
does not have a diagnostic gross appearance (Color 
Figure 1-6). Most cases, however, present as leukopla
kia, or pearly white or ivory, slightly elevated, 

hyperkeratotic, irregular plaques. Sometimes the le
sion exhibits a red-brown surface color. The lesion 
may be limited to a single focus or may be multicen
tric. It often involves the perineum, the perianal re
gion, and the vulva. Patients with multifocal disease 
are found to have a younger age compared with 
those with unifocal localization. Intra vitam staining

FIGURE 1-25 Basaloid moderate 
dysplasia of vulva. The atypical 
immature cells in this lesion pro
liferate to about the midpoint of 
the epithelium.
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and colposcopic examination may assist in identifying 
appropriate areas for biopsy or excision.166

Microscopic Appearance. The epidermis or mucosa 
is hyperkeratotic and acanthotic (see Figs. 1-23 
through 1-26). A variable degree of atypia (mild, 
moderate, or severe dysplasia) is present in the 
deepest epithelial layers, with progression toward the 
surface but often with some preservation of polarity 
and maturation in the superficial layers. The atypia 
consists of the following: disordered polarity of 
cells; increased nuclear-cytoplasmic ratios; enlarged, 
irregular, and hyperchromatic nuclei; increased mi
totic activity, including abnormal mitoses; and preco
cious and irregular cellular maturation, with cyto
plasmic keratinization and nuclear pyknosis seen 
focally below the superficial cell layers in which they 
normally occur. The more diffuse and marked in de
gree these changes are, and the farther they extend 
toward the surface, the more severe is the VIN. 
Sometimes hyperkeratosis is absent. Parakeratosis 
(with persistence of nuclei in the keratinizing layers) 
or even focal atrophy may be present, but the sine 
qua non for the diagnosis is the dyspolarity and cel
lular atypia. Koilocytes and binucleated cells are gen
erally present in HPV-positive cases. Subjacent 
stromal inflammation varies from absent to marked, 
but stromal invasion by neoplastic cells is absent.

Differential Diagnosis. With the increasing experi
ence of pathologists, the diagnostic criteria have be
come more stringent. If the criteria for dyspolarity 
and cytologic atypia are adhered to, there should be 
no confusion with lichen sclerosus, inflammatory 
dermatoses, or squamous cell hyperplasia with acan
thosis and hyperkeratosis. The main problem is the 
distinction of low-grade VIN lesions from high-grade 
VIN lesions and of both from bowenoid papulosis 
(see the section on bowenoid papulosis). Atypias and 
mitotic figures in the upper third of the epidermis or 
mucosa usually point toward the diagnosis of in situ 
carcinoma. Treatment is likely to be similar for dys
plasia or carcinoma in situ, so the distinction proba
bly is not of the utmost importance.166

Prognosis, Evolution, and Treatment. The evolu
tion is long and may extend over many years with 
periods of remission. The likelihood of progression 
to invasive squamous cell carcinoma is small but is 
far greater in elderly women. The latent period be
tween the appearance of carcinoma in situ and its 
transformation into invasive cancer is often long, 
and there is no proof that the former lesion must 
progress to the latter. Recent studies suggest that the 
latter, particularly in older women, may not have de
veloped from the former.158 Patients with multifocal 
disease are found to have a younger age compared 
with those with unifocal localization. Occult invasion 
is more frequently observed in patients of advancing 
age.167

The treatment is predominantly surgical, consist

ing of wide local excision with careful follow-up. 
Radical vulvectomy with groin dissection is no longer 
the only treatment. Conservative techniques (cryo
therapy, carbon dioxide laser, skinning vulvectomy 
with skin grafts) have been developed and should be 
applied when appropriate.

Bowenoid Papulosis

Bowenoid papulosis occurs in male and female geni
talia and microscopically resembles Bowen’s disease 
or squamous carcinoma in situ.160-163’168’169 Its clin
ical features and its generally benign behavior have 
suggested to many that it should be considered a dis
tinct clinicopathologic entity, whereas others regard 
it as a variant of carcinoma in situ. It was first de
scribed in 1970 under the name multicentric pig
mented Bowen’s disease,170 a term that in retrospect 
probably has not been improved on subsequently.

Clinical Appearance. The lesion is characterized 
by multiple (usually 5 to 10) small brown-red to vi
olet papules measuring a few millimeters in diameter 
each. They are located in the vulvar and perineal ar
eas of young adults; almost all patients are younger 
than 40 years (Color Figure 1-7). Condylomata acu
minata and HSV infection are frequently associated 
with bowenoid papulosis.

Microscopic Appearance. The lesion may be iden
tical to or only slightly different from true Bowen’s 
disease. The cells with uniformly hyperchromatic nu
clei are irregularly arranged in a slightly thickened 
epithelium with no superficial maturation. Atypical 
mitoses are present. The rete pegs are enlarged and 
may coalesce with obliteration of the dermal papil
lae. There is no invasion of the dermis.

The histologic coexistence of this disease with 
condyloma acuminatum and less frequently with 
HSV-2 lesions in the same patient has been demon
strated. Immunohistochemical, ultrastructural, and 
molecular hybridization techniques have clearly estab
lished the HPV-16 genesis of the disease.161>162’16®.169

Differential Diagnosis. The histologic picture is 
similar to VIN and often is of no help in the diagno
sis, although Ulbright and associates have empha
sized cellular uniformity and absence of piloseba- 
ceous involvement as useful indicators of bowenoid 
papulosis.160 The age of the patient, the multiplicity 
and small size of the lesions, the verrucoid aspect, 
and the tendency toward spontaneous resolution are 
the main reasons to separate bowenoid papulosis 
from typical Bowen’s disease (in situ carcinoma). Fur
thermore, the frequent coexistence (20% to 50%) of 
Bowen’s disease and CIN or invasive carcinoma of 
the cervix is not observed in bowenoid papulosis.

The relation of bowenoid papulosis and Bowen’s 
disease remains to be defined. The fact that Bowen’s 
disease (versus nonbowenoid in situ carcinoma) has
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FIGURE 1-26 Simplex (typical) 
vulvar intraepithelial neoplasia. 
Large dysplastic cells prolifer
ate toward a parakeratotic but 
flat surface. Loss of polarity is 
evident.

been defined in the past as multicentric, occurring in 
young patients, and less likely to progress to invasive 
carcinoma suggests that the differences between 
bowenoid papulosis and “true” Bowen’s disease may 
be more apparent then real. Flow cytometry reveals 
aneuploid cells with a high DNA content, resulting 
in a DNA diagnosis of malignancy.163 Although the 

neous regression, bowenoid papulosis recurred lo
cally in 20% of cases in one series,168 and a few 
reported cases have progressed to or coexisted with 
invasive carcinoma.169 Bowenoid papulosis thus 
should best be considered as a form of carcinoma in 
situ (VIN) with an unexplained low malignant 
potential.

VULVAR CYTOLOGY

Techniques of vulvar cytology are direct scraping, 
imprint of superficial lesions, and fine-needle aspira
tion of submucosal nodules. The slides should be 
fixed with 95% ethanol or spray fixative for good 
preservation. Normal cytology of the vulva is com
posed of superficial squamous cells and anucleate 
squames.171172

Vulvar superficial cytology is valuable in the de
tection of inflammatory diseases and dysplastic or 
neoplastic lesions of the squamous mucosa and epi
dermis. The sensitivity of the method to recognize 
benign, precancerous, and malignant lesions varies 
according to the severity of the cellular changes. 
These changes are observed in the cells of the super

ficial layers obtained by scraping and are character
ized by nuclear alterations and modifications of the 
cell size. Anisonucleosis, hyperchromasia, dyskerato
sis, and alterations of the nuclear-cytoplasmic ratio 
are common features. The anucleate squames pre
sent in vulvar imprints are larger in invasive carci
noma than in dysplasia or carcinoma in situ. These 
diagnoses should always be confirmed histologically.

The classical cytologic manifestation of condy
loma acuminatum is the presence of koilocytes, 
sometimes accompanied by parakeratosis in the im
print or scrape smears. Lichen sclerosus reveals 
anucleate squames and parakeratotic cells without 
cytologic atypia. Keratinizing carcinoma is the easiest 
to recognize: cytoplasmic abnormal keratinization, 
keratin pearls, apparent intercellular bridges (des- 
mosomes), and nuclear anomalies are evident. Ver
rucous carcinoma imprints or scrapings reveal the 
presence of hyperkeratotic and parakeratotic cells 
and slight cellular atypia. Cytology cannot differen
tiate verrucous carcinoma from pseudoepithelioma- 
tous hyperplasia or condyloma acuminatum in the 
absence of koilocytes.

Small cell carcinoma shows no sign of keratin 
maturation, and the cells are small and round with 
hyperchromatic nuclei. Paget’s disease exhibits cells 
with enlarged nuclei and nucleoli and an increased 
nuclear-cytoplasmic ratio. The nuclei are central or 
peripheral in location and there is no cytoplasmic 
keratinization. Mucin vacuoles may be identifiable in 
the cytoplasm. Malignant melanoma and tumors of 
Bartholin’s gland can be identified by fine-needle as
piration, as can metastases from vulvar cancers in in
guinal lymph nodes. Vulvar cytology is useful in
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confirming the nature of some infectious processes. 
Fungal and viral infections (especially herpes geni
talis and HPV) are particularly amenable to cytologic 
diagnosis (see Color Figure 1-4). Endometriosis of the 
vulva is extremely rare, but the diagnosis can be 
made by fine-needle aspiration.173

MALIGNANT TUMORS

Primary Tumors

Invasive Squamous Cell Carcinoma

Squamous cell carcinoma of the vulva is seen pre
dominantly in older women and constitutes 4% of fe
male pelvic cancers.174-180 The age of predilection is 
between 60 and 90 years (Fig. 1-27).180 Carcinoma 
of the vulva is very rare in young women.181-185 The 
gravity of its natural history is explained by the early 
lymphatic dissemination of the tumor cells by the ex
tensive and diffuse network of vulvar lymphatics.186 
This characteristic differentiates vulvar carcinomas 
from other cutaneous epitheliomas, which remain lo
calized for longer periods of time.

The clinical symptomatology is often simple: the 
patient presents because of a visible, slow-growing 
tumor or, more rarely, because of pruritus, pain, 
bleeding, vaginal discharge, or a burning sensation 
on micturition. Frequently, the extent of the tumor 
at the time of diagnosis does not permit the localiza
tion of its point of origin. The labia majora and mi-
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FIGURE 1-27 Frequency (percentage) of carcinoma of the vulva 
as a function of age (258 cases).

nora are the most common sites of origin of the 
tumor, followed by the clitoris.

Pathogenesis. The pathogenesis of vulvar carci
noma is not clearly understood. Predisposing condi
tions are constantly reported: chronic infections such 
as syphilis and granulomatous venereal diseases are 
mentioned.187 188 The occurrence of obesity, diabe
tes, and hypertension with vulvar carcinoma exceeds 
the frequency seen in the general population and 
suggests that some type of endocrinopathy is related 
to the development of the malignant lesion. Clinical 
data suggesting a relation between HPV and squa
mous carcinoma continue to accumulate, although 
this detection rate is lower than in cervical can
cer.189-191 About 10% of invasive carcinomas show 
the presence of HPV-16 DNA.155-192-195 Two groups 
of tumors can be differentiated according to tbe 
presence or absence of HPV (see Microscopic Ap
pearance, below).155 158 196-198

Association with other genital cancers, especially 
cervical lesions, is high (25%).199 Oncogenic agents 
such as viruses may operate on different areas of the 
anogenital epithelium, suggesting a common patho
genetic factor (field response) in the genesis of vul
var, vaginal, and cervical carcinomas and premalig
nant lesions.

Macroscopic Appearance. The lesion presents as a 
small, gray, hyperkeratotic, indurated, elevated zone, 
which has a tendency to become ulcerated and sec
ondarily infected (Fig. 1-28). Alternatively, the 
tumor may have a papillomatous or multinodular ap
pearance. The labia and clitoris are the most 
common primary sites. The lesion extends progres
sively to involve the entire vulva, vagina, and 
perianal region. In the advanced stages, there is in
vasion and total destruction of the external genital 
organs, which are replaced by a large proliferation

FIGURE 1-28 Squamous cell carcinoma: clinical appearance.
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or budding ulceration that is covered with a necrotic 
fibrinous exudate.

Microscopic Appearance. Vulvar squamous carci
nomas are generally better differentiated than those 
of the cervix and are rich in cornified epithelial 
pearls (Fig. 1-29). The neoplastic cell cords originate 
from the basal layers of the epithelium and extend 
deeply into the dermis and subcutaneous tissue. The 
squamous cells are large, and their nuclei are irregu
lar, hyperchromatic, and sometimes monstrous. Ker
atin production is abundant. Mitoses are numerous 
and atypical (multicentric mitotic figures with aber
rant chromosomes). These tumors generally occur in 
older women, are associated with the “simplex” type 
of VIN or the lesser grades of dysplasia (or with 
squamous hyperplasia without atypia), and usually do 
not contain HPV DNA.155,158,165,193

In contrast, squamous carcinomas that contain 
HPV DNA (usually HPV-16) occur more frequently 
in younger women and generally are associated with 
the bowenoid type of VIN (also called basaloid by 
Toki and colleagues), or with warty, condyloma-like 
lesions, at their periphery.158 These invasive carci
nomas may themselves be of basaloid or warty type. 
The basaloid type is characterized by large rounded 
nests or by smaller cords of immature cells with 
little cytoplasm and little or no keratinization (Fig. 
1-30). The warty type has an exophytic condyloma
like appearance at the surface but differs from con
dyloma or verrucous carcinoma by the presence of 
a jagged, irregular interface with stroma at the 
deep invasive border. These two types of invasive 

carcinoma are associated with the corresponding 
patterns of VIN (bowenoid or warty) mentioned 
earlier.155,158, i65,i96-i 98,200

Other squamous carcinomas may be associated 
with spindle cell (pseudosarcomatous) metapla
sia.175,20 *’202 If the entire tumor is of spindle cell type 
(Fig. 1-31), ultrastructural (desmosomes, tonofila- 
ments) or immunohistochemical (cytokeratin positiv
ity; S-100, HMB-45, desmin and actin negativity) 
evidence may be required to make the distinction 
from a spindle cell melanoma or sarcoma.203

Grading of vulvar squamous carcinoma is gener
ally performed using a four-grade system, with grade 
I representing the highly keratinizing tumors with 
low nuclear-cytoplasmic ratios, little nuclear anapla
sia, and few mitotic figures, and grade IV defining 
the anaplastic spindle cell or small cell tumors.204 
Most of the tumors, regardless of grade, are 
aneuploid.205

Evolution and Prognosis. Early lymphatic dissemi
nation takes place to the inguinal, femoral, and 
pelvic nodes. Nodal metastases are often bilateral, 
even if the primary tumor is unilateral. In the ab
sence of inguinal and femoral nodal involvement, 
deep pelvic nodes are rarely invaded. The necessity 
of total surgical extirpation of all the nodes is under
lined by the fact that an impalpable node is not nec
essarily a negative node; Way reported that 43% of 
nonpalpable lymph nodes are microscopically 
invaded.202

The technique of lymphangiography gives some 
indication of lymph node involvement, as does fine-

FIGURE 1-29 Squamous cell car
cinoma. Microscopic appearance 
of the typical, highly keratinizing, 
invasive carcinoma seen predomi
nantly in older women.
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FIGURE 1-30 Squamous cell carcinoma. 
The basaloid type is characterized by nests 
of small immature cells showing little 
clearcut squamous differentiation in this 
microscopic field. (Courtesy of Dr. Robert 
J. Kurman)

needle aspiration. Histologic examination of the 
nodes may reveal not only the presence of a metasta
sis, but also granulomatous alterations with foreign 
body multinucleated giant cells, which may be secon
dary to lymphangiography (in which case fat is seen 
within the granulomas) or to keratin produced by 
the tumor cells. Imprint or smear cytology of lymph 
nodes during surgery may give immediate valuable 

information to the surgeon, as may fine-needle aspi
ration cytology before surgery. A relation between 
the degree of histologic differentiation of the tumor 
and its clinical malignancy has been proposed by sev
eral authors, but this relation is not statistically valid. 
The prognosis depends much more on the tumor 
size, the degree of extension of the tumor at the mo
ment of treatment, the integrity of surgical margins,

FIGURE 1-31 Spindle cell (pseu- 
dosarcomatous) type of squamous 
cell carcinoma. The tumor cells 
were immunohistochemically posi
tive for cytokeratins.
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and the presence of lymph nodal and distant metas
tases than on microscopic factors of differentia
tion.206*213 The International Federation of Gynecol
ogists and Obstetricians (FIGO) has proposed a 
classification into four stages that gives a good corre
lation with 5-year survival (Table 1-5).

The prognosis for cure remains discouraging. 
The best statistics report from 40% to 60% 5-year 
survival when there is lymph node invasion, com
pared with 70% or better in cases with negative 
nodes.211 When stromal invasion is limited (less than 
1 mm in depth), the prognosis is excellent.212 Clito- 
ral lesions have a poorer prognosis. Distant metas
tases occur late to the lungs, liver, and other sites. 
In summary, long survival depends on early diagno
sis, small tumor size, and absence of lymphatic 
involvement.213

Treatment. Vulvectomy with extensive bilateral 
lymphadenectomy is the usual therapy of choice.214 
The results depend essentially on the precocity of di
agnosis and the extent of the surgical resection.215 
The results of radiation therapy do not appear as en
couraging, since the classic 5-year survival rates do 
not surpass 20%, largely because of the difficulty in 
delivering therapeutic dosages to this highly sensitive 
region. Newer techniques show more promise, and 
encouraging results have been reported with chemo
therapy using 5-fluorouracil and cisplatin. Chemo
therapy acts as a radiosensitizer.216

Microinvasive Squamous Cell Carcinoma

Following the observation that squamous carcinomas 
of the cervix with limited stromal invasion rarely me
tastasize and are usually cured by conservative ther
apy, attempts have been made to characterize similar 
lesions of the vulva.217 218 As in the cervix, different 
investigators have used different criteria for the diag
nosis of microinvasive carcinoma, with the antici
pated different results.219 Overall, about 12% of 
patients with tumors characterized as “microinva-

TABLE 1-5.
Clinical Staging of Vulvar Carcinoma (FICO)

Stage Definition

I Lesion <2 cm and no suspicious groin nodes
II Lesion >2 cm and no suspicious groin nodes
III Lesion extends beyond vulva without grossly

positive groin nodes, or
Lesion confined to vulva with suspicious or positive 

groin nodes
IV Lesion extends beyond vulva with grossly positive

nodes, or
Lesion involves mucosa of rectum, bladder or 

urethra, or bone, or
All cases with distant or palpable deep pelvic nodal 

metastases 

sive” have had lymph node metastases, and a similar 
proportion have had clinical recurrence.220 These re
sults are considerably worse than in most series of 
cervical microinvasive carcinoma, suggesting that 
this diagnosis should be made with great caution in a 
vulvar lesion if it will result in more conservative 
therapy than for other small invasive vulvar cancers. 
The ISSVD has recently recommended that the des
ignation of microinvasive carcinoma be abandoned, 
and that “stage I A” be used to designate solitary le
sions less than 2 cm in diameter and 1 mm in 
depth.141221

Other Malignant Epithelial Tumors

Basal Cell Carcinoma. Basal cell carcinoma of the 
vulva is rare, constituting 2% to 3% of all vulvar can
cers.222-224 Its appearance and clinical behavior are 
analogous to those observed in other cutaneous re
gions. It presents as a budding, ulcerated, or papil
lary lesion and shows multiple localizations. There is 
no known relation between this tumor and VIN or 
HPV. There is sometimes local recurrence, but me
tastases are extremely rare.

Adenoid Squamous Carcinoma. Adenoid squamous 
carcinoma or adenoacanthoma has been reported in 
the vulva.225,226 The tumor is a squamous cell carci
noma with pseudoglandular spaces containing acan- 
tholytic and dyskeratotic cells. There is no statistical 
difference in mortality between this type and the 
usual squamous cell carcinoma.

Verrucous Carcinoma. Verrucous carcinoma is a 
large, warty, fungating tumor (Fig. 1-32).227’228 Ul
ceration may develop as a late event, with secondary 
infection and regional adenopathy. Local invasion 
confirms the malignant nature of the lesion, but it 
rarely metastasizes. More aggressive behavior has 
been reported after radiation therapy, so the advised 
treatment is surgical.

The histologic appearance should be clearly rec
ognized to avoid confusion with well-differentiated 
squamous carcinoma on the one hand and with giant 
condyloma acuminatum (if such a lesion exists) on 
the other. The lesion is characterized by a marked 
but well-circumscribed acanthosis and papillomatosis, 
parakeratotic hyperkeratosis, keratin cysts in the 
centers of the acanthotic rete pegs, and a mild 
stromal inflammatory infiltrate. The tumor may in
vade deeply, but always with pushing rather than 
infiltrative borders. Atypia and mitotic activity are 
absent or minimal.

The lack of prominent cellular atypia and mi
totic figures and the lack of invasion of the stroma 
by isolated cords of keratinized cells emerging from 
the rete pegs differentiate verrucous carcinoma from 
well-differentiated squamous carcinoma. The distinc
tion is important, because the latter tumor metasta
sizes frequently and does respond to radiation 
therapy.
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FIGURE 1-32 Verrucous carcinoma. This exophytic papill
omatous tumor contains central keratin plugs in its bulbous 
tumor nests and invades on a broad “pushing” front. Atypia was 
minimal at higher magnification.

The giant condyloma acuminatum is differenti
ated by the presence of koilocytotic cells, the exis
tence of fibrovascular cores in the papillae, and the 
lack of the deep stromal penetration on a broad 
front that is characteristic of verrucous carcinoma. 
Many of the lesions initially diagnosed as giant con
dyloma are found on further study to be verrucous 
carcinomas. This error may occur if the evaluation is 
made on a small, superficial biopsy that misses the 
stromal penetration.

Sarcomatoid or Metaplastic Carcinoma. Sarcoma
toid or metaplastic carcinoma was described by Way 
as a rare type of epithelioma characterized by the 
presence of giant and spindle cells (see Fig. 1-31).202 
The appearance of this lesion is reminiscent of sar
coma, and it represents an anaplastic form of carci
noma. Each of the five cases that Way studied had an 
identical evolution: large primary tumor, numerous 
metastases, and rapidly fatal clinical course. Similar 
lesions have been described more recently, also with 
a poor prognosis.175 229 Ultrastructural findings of 
desmosomes and tonofilaments in the sarcomatoid 
cells and immunohistochemical demonstration of 

keratin are helpful in revealing the true epithelial na
ture of these cells.

Small Cell Carcinoma. Small cell carcinoma is a 
rare tumor characterized by trabecular structures of 
small cells with neuroendocrine differentiation. Elec
tron microscopy reveals the presence of neurosecre
tory granules. The origin of the cells is still unset
tled; they are derived from the Merkel’s cell (a skin 
receptor cell) or from some primitive cell with neu
roendocrine differentiation .214’230

Sweat Gland Carcinomas. Sweat gland carcinomas 
are commonly associated with Paget’s disease.231-232 
They occur more frequently after the menopause 
and consist of infiltrating nests of pleomorphic 
mucicarminophilic cells with inter- or intracellular 
lumina. Although all these tumors are rare, those 
showing apocrine differentiation are more common 
than the eccrine variants.

Paget’s Disease. Paget’s disease of the vulva is con
siderably rarer than the corresponding lesion of the 
breast and is found in elderly women.233-238

Histogenesis. The histogenesis of the disease re
mains debatable. Different suggestions have been 
proposed: tumor cells from underlying glandular 
structures (eccrine,232 apocrine,231 or sebaceous 
glands) colonizing the epidermis; transformed 
keratinocytes; and endodermal cells of the cloacal 
region.233 Casein and carcinoembryonic antigen 
(CEA) have been identified by immunohistochem
ical techniques.203

The diversity of the cellular morphology is un
derstandable if one remembers that the neoplastic 
cells are derived from the multipotential basal epi
thelial cell of the epidermis.239 Melanin imbibed 
from adjacent melanocytes has been observed in 
some Paget’s tumor cells. This should not suggest 
wrongly the diagnosis of malignant melanoma. 
Immunostains for S-100 protein and HMB-45 
should be negative.203 Electron microscopic findings 
have confirmed the concept of an in situ carcinoma: 
neoplastic keratinocytes or squamous cells and secre
tory cells of sweat gland type have been described in 
Paget’s disease of the vulva.240-241

Compared with the mammary and perianal 
localizations, vulvar Paget’s disease is less frequently 
related to an underlying carcinoma; the average fre
quency with which the latter lesion is found is 
30%.238 A careful investigation and histologic exami
nation of all tissue removed by the surgeon is man
datory to exclude the presence of an associated 
invasive carcinoma.234-236

Clinical Appearance. The lesion resembles a chronic 
dermatitis and is characterized by a well-limited, 
gray-red zone with white plaques (Color Figure 1-8) 
that should be differentiated from squamous cell car
cinoma in situ.
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FIGURE 1-33 Paget’s disease. (A) General microscopic appearance. (B) Detail showing large 
neoplastic cells with clear cytoplasm dispersed throughout the squamous epithelium.
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Histologic Appearance. There is a hyperkeratotic 
and acanthotic epithelium studded with large cells 
containing clear cytoplasm and voluminous nuclei 
(Fig. 1-33). They occur singly or in clusters. The 
tumor cells stain positively with PAS before and after 
diastase, and most stain with Alcian blue and muci- 
carmine stains. The subjacent dermis shows a 
chronic inflammatory infiltrate. Karyotypes from 
Paget’s disease have been reported as normal dip
loid.205 Immunohistochemistry is positive for epithe
lial membrane antigen, CEA, casein, and cytokera- 
tins.242 Viral investigations have not detected the 
presence of HPV.243

Imprint or abrasive cytology exhibits cells with en
larged nuclei and nucleoli and an increased nuclear- 
cytoplasmic ratio. The nuclei are central or periphe
ral, and there is no cytoplasmic keratinization. 
Binucleation is observed. The cytoplasm has a baso
philic stain, and melanin pigment is present in less 
than 5% of the cells.

Prognosis and Treatment. The type of treatment and 
the prognosis are determined by the presence of an 
underlying carcinoma (Fig. 1-34). Lymph node and 
distant metastases have been reported. Associated 
extragenital carcinomas (particularly of the breast) 
are not uncommon.

Adenocarcinoma of Mammary Type. Vulvar mam
mary tissue (see section on Ectopic Tissue earlier in 
this chapter) may be the site of malignant le
sions.244245 These carcinomas are histologically simi
lar to mammary carcinomas arising in the breast.

Carcinoma of Bartholin’s Gland. Carcinoma of 
Bartholin’s gland is rare and can be seen at any adult 
age, with a predilection for elderly women.246,24’ For 
unknown reasons, the tumor is more frequently local
ized to the left side. Clinical complaints are nonspe
cific, and often the first diagnosis is that of an 
inflammatory lesion or a cyst. Several histologic forms 
are encountered: adenocarcinoma, squamous cell car
cinoma, and, less frequently, adenoid cystic carci
noma, transitional cell carcinoma, mixed and undif
ferentiated forms. Adenoid cystic carcinoma has a 
distinctive histologic appearance, with epithelial cords 
scattered through an eosinophilic, often hyalinized, 
stroma (Fig. 1-35).248,249 It is identical to the tumor 
seen in the salivary glands and has a special affinity to 
invade perineural spaces. Skene’s glands may be the 
site of origin of adenocarcinoma in rare cases.250

Carcinoma of the Urethra. Although properly be
longing to the field of urologic pathology, carci
nomas of the urethra are important to this discussion 
because they usually involve the vulva.251,252 In the 
1952 review by McCrea, 546 authenticated primary 
urethral malignant tumors were found in the litera
ture: 340 unclassified carcinomas, 116 squamous cell 
carcinomas, 48 adenocarcinomas, 23 sarcomas, and 
19 melanomas.253 They appear mostly in women 
older than 50 years of age. The vast majority of 
these tumors involve the anterior (vulvar) third of 
the urethra, some involving the entire length of the 
organ; involvement of the posterior urethra alone is 
rare. A rare entity is carcinoma arising in a urethral 
diverticulum.254,255

FIGURE 1-34 Invasive Paget’s 
disease. In addition to neoplastic 
cells in the epidermis, there is a 
contiguous underlying invasive 
adenocarcinoma.
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FIGURE 1-35 Adenoid cystic carcinoma of 
Bartholin’s gland. (A) Low-power view showing 
interlacing cribriform glandular formations 
separated and expanded by hyaline basement 
membrane-derived material. (B) Sclerosing 
field of tumor with peri- and intraneural 
invasion.

Macroscopic Appearance. Squamous cell or epider
moid carcinoma begins as a small papillomatous or 
ulcerated lesion, becoming exophytic when more ad
vanced. Adenocarcinoma, which originates in the 
paraurethral glands, usually presents as a dark red 
polypoid mass protruding from the urethral orifice 
but may be located submucosally.

Microscopic Appearance. The squamous carcinomas 
are usually well differentiated, resembling other 
squamous carcinomas of the vulva but with some
what less keratinization (Fig. 1-36). Spindle cell met
aplasia is occasionally present, and inflammatory 
changes in the stroma are common. The adenocarci
nomas are usually composed predominantly of mu
cin-secreting glands but may contain large cells with 
clear cytoplasm.252 Mixed squamous-urothelial (tran
sitional cell) tumors may be observed.

Carcinomas arising in a diverticulum are predom

inantly adenocarcinomas, followed by transitional and 
squamous cell tumors. A few cases represent tumors 
arising from congenital embryonal rests.

Prognosis, Evolution, and Treatment. Small localized 
tumors have a good prognosis. Pelvic and inguinal 
lymph node metastases occur predominantly with tu
mors of the posterior and anterior urethra, respec
tively. Distant metastases are infrequent, occurring in 
less than 15% of all cases and possibly more fre
quently in adenocarcinoma; they have been found in 
the lungs, brain, liver, and ureters. Squamous cell 
carcinomas are best treated by surgery or radiation, 
or both, whereas adenocarcinomas respond poorly to 
radiation and should therefore be treated primarily 
by surgery. Five-year survival in most series is in the 
range of 30%.256

The adenocarcinoma type of diverticular origin 
should be recognized as such, because it appears to
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FIGURE 1-36 Squamous cell carcinoma of the urethra.

be less aggressive than the transitional and squamous 
types.

Malignant Melanoma

Malignant melanoma, a tumor originating from mela
nin-producing cells, accounts for 2% to 10% of vulvar 
malignant lesions.257-261 It affects mainly Caucasians. 
Lymphatic and bloodstream metastases occur fre
quently. There is wide hematogenous dissemination 
to almost all the organs of the body, most notably the 
lungs, liver, heart, kidneys, and meninges.

Macroscopic Appearance. The macroscopic appear
ance is that of a black or brown pigmented spot that 
enlarges and ulcerates (Fig. 1-37A). The tumor is 
most frequently situated at the level of the labia 
majora.

Histologic Appearance. The histologic appearance 
is extremely variable and often is not typical (see Fig. 
1-371?). Nodular and superficial spreading types have 
been reported with equal frequency. The tumor may 
resemble squamous cell carcinoma, anaplastic adeno
carcinoma, or spindle cell sarcoma. Invasion of the 
surface epithelium by nests of malignant cells, in a 
manner similar to that of Paget’s disease, is one of 
the characteristic features of malignant melanoma. 
In the dermis and the fibroadipose subcutaneous tis
sue, the cells are disposed in bands or large plaques 
that are separated by thin fascicles of banal stroma. 

The nuclei are large, irregular, and hyperchromatic 
and often contain typical rounded invaginations of 
cytoplasm (pseudoinclusions). The amount of mel
anin pigment within the tumor varies from one case 
to the next, and when it is absent (amelanotic mela
noma) the diagnosis is more difficult; in the vulva, 
this eventuality is rare.

Prognosis. Estimation of the level of invasion of 
the dermis according to Clark (Table 1-6) and of 
the thickness of the lesion as suggested by Breslow 
provides a significant indication of the prognosis. 
Better 5-year survival rates are correlated with tu
mors less than 0.75 mm thick and with low levels of 
Clark classification. Vulvar melanoma is associated 
with a poor prognosis; the overall survival rate of 
vulvar melanomas is about 30%.261 Regional lymph 
node metastases develop early and rapidly and 
worsen the prognosis considerably when they are 
present.

Differential Diagnosis. Differential diagnosis is with 
Paget’s disease for the superficial spreading type and 
with a metaplastic or sarcomatoid squamous cell car
cinoma229 or sarcoma in the spindle cell nodular 
type. Immunohistochemistry for S-100 protein (mel
anoma), carcinoembryonic antigen (Paget’s disease), 
keratin (squamous cell carcinoma), and desmin or vi- 
mentin (sarcomas) can be useful, as can special stains 
for melanin and ultrastructural demonstration of 
premelanosomes.
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FIGURE 1-37 Malignant melanoma. (A) Macroscopic appearance. (B) Microscopic appearance.
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TABLE 1-6.
Level of Invasion of Malignant Melanoma (Clark Classification)

Level Definition

I Intraepidermal involvement only
II Invasion of the papillary dermis
III Filling of the papillary dermis with abutment on 

the reticular dermis
IV Invasion of the reticular dermis
V Invasion of the subcutaneous tissue

Malignant Nonepitheiial Tumors

Vulvar sarcomas are rare tumors observed at any age 
but are more frequent among tumors in children 
and young women.262-264 Leiomyosarcoma is the most 
common histologic type and appears during the 
third and the fourth decades.115 It is characterized 
by a rapidly growing tumor measuring a few centi
meters in diameter and located in the labia majora, 
the clitoris, or the periurethral region. Important 
criteria of malignancy are an elevated mitotic count 
(10 or more mitoses per 10 high-power fields) and 
the presence of abnormal mitoses. Prognosis is poor 
if the excision is not complete.265

Rhabdomyosarcoma occurs rarely in the vulva, 
and only a few cases have been reported. It appears 
at any age, but the embryonal (botryoid) and the al
veolar types are more frequently seen in infants and 
young adults, respectively.262-266’267 In a study from 
the Armed Forces Institute of Pathology (1970- 
1979), 5 of 558 rhabdomyosarcomas were located in 
the vagina or the vulva.268 The most difficult cases 
to recognize are the poorly differentiated round or 
spindle cell tumors. The presence of rhabdomyo- 
blasts with or without cross striations and the use of 
immunochemistry will facilitate the diagnosis. Des
min, vimentin, and myoglobulin expression are char
acteristic. Electron microscopy is helpful.

Rare cases of true fibrosarcoma have been re
ported, if malignant fibrous histiocytoma and malig
nant schwannoma are correctly distinguished.269’270 
Microscopically, the tumor is a proliferation of fibro
blasts arranged in fascicles exhibiting a herringbone 
appearance and surrounded by abundant reticulin- 
stained collagen fibers. Immunohistochemistry shows 
that the cells exhibit reactivity for vimentin and type 
I collagen.

Malignant fibrous histiocytoma is the second most 
common vulvar sarcoma in adults.271 Clinically, one 
observes a large tumor mass. The microscopic ap
pearance is pleomorphic and reveals a wide spectrum 
of cellular atypia, ranging from small regular fibro
blasts to osteoclast-like giant cells to huge irregular 
cells with atypical and voluminous nuclei (storiform 
pleomorphic type). These cells may be accompanied 
by numerous neutrophils (inflammatory type) or by 
foci of myxoid transformation of the stroma (myxoid 

type). Immunohistochemical markers of histiocytes 
and vimentin are expressed.

Dermatofibrosarcoma protuberans has been rarely 
reported in the literature.272 273 This low-grade sar
coma occurs in adults and is characterized micro
scopically by spindle cells arranged in a prominent 
storiform pattern. Local recurrence has been men
tioned, but distant metastases should not take place.

Epithelioid sarcoma occurs in the labia majora of 
younger women.274-276 It is characterized by a combi
nation of spindled and epithelioid cells with bland 
nuclear features; these cells form multiple nodules 
with central necrosis. It should be differentiated 
from malignant rhabdoid tumor, another aggressive le
sion appearing as a mass in young women.274 Poorly 
differentiated squamous carcinoma should not be 
misinterpreted as epithelioid sarcoma.201’229

Liposarcoma is exceedingly rare. We have ob
served a case involving the labium major in a young 
woman, and another case has been reported by 
LiVolsi and Brooks.277 Rare cases of alveolar soft 
part sarcoma,278 malignant schwannoma,262 279 malig
nant granular cell tumor,280 angiosarcoma,117 and 
Kaposi’s sarcoma277 have been reported.

Carcinosarcoma of the vulva is very rare. It con
tains both sarcomatous and carcinomatous elements 
in variable proportions. The natural history varies 
from one case to another. The case described by 
Parham and colleagues showed immunohistochem
ical positivity for vimentin and desmin as well as for 
the epithelial markers EMA (epithelial membrane 
antigen) and keratins.281

Malignant lymphomas, when present in the vulvar 
region, are a manifestation of systemic disease.282’283 
The existence of primary teratomas of the vulva has 
been reported; the rarity permits the omission of 
further comment. A few cases of sarcomas of 
Bartholin’s gland have been described.

Metastatic Tumors

Vulvar metastases represent 10% of vulvar malignant 
lesions. The most frequent are of cervical or corpo
real uterine origin; others include metastases of 
renal carcinoma or malignant melanoma.284 Chorio
carcinoma sometimes invades the vulvar region. The 
cells often have an undifferentiated appearance that 
may not recall the histology of the primary lesion. In 
other instances, the metastases closely reproduce the 
appearance of the primary lesion, for example, well- 
differentiated adenocarcinoma of the endometrium 
or squamous cell carcinoma of the cervix. The latter 
may be difficult to differentiate from primary vulvar 
squamous carcinoma; demonstration of an epithelial 
origin, an in situ component, or a bowenoid appear
ance favors a vulvar primary, whereas metastases 
tend to be well circumscribed and limited (at least in
itially) to the dermis or submucosa. Primary invasive 
or in situ squamous carcinoma of the vulva fre-
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quently coexists with synchronous or metachronous 
primary squamous neoplasms of the cervix and 
vagina.

Metastatic melanoma may be differentiated from 
primary melanoma by the presence of epithelial 
junctional melanocytic activity in early lesions of the 
latter; in the later stages, differentiation may be im
possible. Melanin is not always present in the metas
tases of melanoma. The prognosis of these general
ized tumors is poor.
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The Vagina

EMBRYOLOGY

The vagina arises from the fusion of the inferior 
portion of the mullerian ducts and a portion of the 
endoderm of the urogenital sinus. A solid plug forms 
at this junction, and this plug is subsequently 
recanalized. The part played by the mesonephric epi
thelium, formerly thought to be involved in this for
mation, is controversial. After the fusion of the 
lower portions of the mullerian ducts and the uro
genital sinus, the squamous cells from the sinus 
lining invade the fused mullerian ducts and replace 
the columnar epithelium up to the external cervical 
os. This phenomenon is completed after the 20th 
week of embryonic life.1 4 Experimental studies in 
rodents tend to suggest that stromal tissue of the 
vaginal wall induces the differentiation of the squa
mous epithelium.5

ANATOMY AND HISTOLOGY

The vaginal wall consists of several layers. The tunica 
externa is composed of a loose connective tissue con
taining venous plexus and nerve branches. The mus
cularis is composed of an external layer of longitu
dinal smooth muscle fibers and an inner layer of 
circular ones. The submucosa is a connective tissue 
lamina rich in lymphatics, venous plexus, and elastic 
fibers. Finally, the tunica interna is represented by a 
pluristratified squamous mucosa comprising three 
parts: the basal, intermediate, and superficial layers. 

The relative proportions of these three layers vary 
according to the hormonal background. The inter
mediate strata are rich in glycogen (Fig. 2-1). 
Langerhans cells have been demonstrated in the mu
cosa.6 These cells originate from the bone marrow 
and are involved in the localized immune response. 
Specific cytoplasmic granules (Birbeck granules) are 
demonstrated ultrastructurally.7

The vascularization of the vagina is richly devel
oped. The arteries arise as branches of the uterine 
artery, inferior vesical artery, middle hemorrhoidal 
artery, internal pudendal artery, and especially the 
vaginal artery, a branch of the hypogastric artery. 
The veins form a rich plexus whose branches drain 
into the internal iliac vein or its tributaries. This vag
inal venous plexus is in communication with the 
uterine, vesical, and hemorrhoidal venous plexus. 
The lymphatics from the upper half of the vagina 
drain into the internal iliac nodes, notably the obtu
rator, hypogastric, and sometimes the rectal nodes; 
those of the lower end drain into the inguinal 
lymphatics and some to the external iliac nodes. 
Anastomoses exist between the upper and lower 
halves of the organ and between the left and right 
sides.8 The nerves issue from the hypogastric and in
ternal pudendal plexus.9

MALFORMATIONS

Diverse malformations may be encountered, most of 
which may be explained by anomalies in fusion of the 
mullerian ducts.10 Absence of the vagina is rare and oc-
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FIGURE 2-1 Functional vaginal epithelium: intermediate cells 
rich in glycogen.

curs when the mullerian ducts do not come in contact 
with the urogenital sinus. It is often associated with a 
rudimentary uterus in otherwise normal females (Ro- 
kitansky-Kiister-Hauser syndrome).11 Much rarer is 
pure vaginal aplasia, commonly associated with hema- 
tometra and endometriosis after puberty. Urinary 
tract anomalies are seen in 15% of cases.12 Very rare 
familial cases have been reported.13

Solid noncanalized vagina is represented by a 
massive block of tissue; this malformation is ex
tremely rare. Transverse and diaphragmatic stenoses 
are represented by the presence of a transverse 
septum or regions of stenosis. These may extend 
over several centimeters. Partial septa or ridges have 
been noted frequently in young women whose 
mothers were treated with diethylstilbestrol (DES) 
during pregnancy.14

Double vagina is the presence of a median parti
tion, most often parasagittal, and persistence of in
ternal partitions fused from the mullerian ducts. 
This septum may occupy the entire vagina or only a 
portion of its length.15 One of the normal conduits 
may be sealed at its inferior end, which will cause he- 
matocolpos at the time of onset of menstruation.

Malformations of the anterior and posterior 
walls lead to the formation of diverticula or urethro
vaginal or rectovaginal fistulas. Congenital hyper
trophy of the mucosal folds (rugae) is rare.

HORMONE-INDUCED VARIATIONS
OF THE VAGINAL MUCOSA

Under the influence of estrogen, the vaginal mucosa 
increases in thickness. The first manifestation is an 

increase in mitotic activity in the basal layer. Prolifer
ation and growth of cells are stimulated, and the 
greatest mucosal thickness is noted between days 7 
and 14 of a normal cycle. Although it has been 
thought that mucosal glycogen content increases at 
this time, quantitative studies disprove this concept.16

Thick vaginal epithelia are also seen in the new
born infant (because of the influence of maternal es
trogens), in pregnancy (when, under the influence of 
progesterone, the intermediate layer is most promi
nent), and in a minority of postmenopausal women 
(presumably due to residual extragonadal estrogen 
production). In most postmenopausal women, and 
between the first few weeks of life and the menar- 
che, when estrogen levels are low, the vaginal mu
cosa consists of only a few basal and parabasal cell 
layers, perhaps with a thin cornified layer; this thin 
epithelium, combined with a neutral to alkaline vag
inal fluid at these times, predisposes the vagina to a 
variety of infections that are discussed later in this 
chapter.

There are indications that, in addition to epithe
lial changes, the vaginal vascularization and innerva
tion vary during the menstrual cycle. For several 
reasons, the most important of which is sampling 
variation from one part of the vagina to another, bi
opsy studies often fail to confirm the known cyclic 
variations of the vaginal mucosa. On the contrary, 
vaginal smears gather the products of desquamation 
of large zones of the mucosa and much more effec
tively reveal the characteristics that vary during the 
course of a cycle.

Since the historic publication of Pouchet17 in 
1847, and the pioneer work of Papanicolaou18-20 and 
Babes,21 many authors from America and Europe 
have established the validity of hormonal cytology as 
an efficient, reliable, rapid and inexpensive meth
od.22-27 The principle of the method is based on the 
relation between the degree of cellular maturity and 
the level of endogenous or exogenous sex steroids 
present. This relation is mitigated by two factors: (1) 
the hormonal “climate” is the combination of differ
ent specific hormones (estrogens, progestogens and 
androgens) that have synergic or antagonistic effects, 
resulting sometimes in nonspecific images; (2) since 
hormonal cytology depends on accurate clinical data, 
these must always be correlated with the cytologic 
image.

Cytosmears for hormonal evaluation should al
ways be prepared from scrapings of the lateral wall 
of the upper portion of the vagina. If the smears are 
contaminated with cervical material (indicated by the 
presence of endocervical cells) or inflammatory infil
trates, a hormonal interpretation should not be 
attempted.28

Hormonal vaginal cytology has lost some of its 
importance because more accurate methods of mea
surement of serum or urine hormone concentrations 
have been introduced (eg, radioimmunochemical as
says). Vaginal cytology, however, remains an easy and 
inexpensive preliminary method of evaluation in
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daily practice. To obtain better results, four smears 
should be prepared at different phases of the cycle: 
two during the proliferative phase governed by es
trogen, and two after ovulation during the secretory 
phase governed by progesterone.

Smears of Estrogenic Type

Estrogens provoke the proliferation and maturation 
of the squamous cells. A typical appearance, com
posed of differentiated superficial cells, results; the 
cells are large, flat, and polyhedral, with eosinophilic 
cytoplasm and pyknotic nuclei (Fig. 2-2 and Color 
Figure 2-1). The numerical evaluation of the 
number of eosinophilic cells with pyknotic nuclei 
compared with the numbers of other cell types per
mits an estimation of estrogenic activity. The karyo- 
pyknotic index is the percentage of superficial eosino
philic and cyanophilic cells with a nucleus whose 
diameter is less than 6 pm.25 The eosinophilic index is 
the percentage of eosinophilic superficial cells in the 
general cell population. Another method of ex
pressing the hormonal activity is calculation of the 
maturation index.29 This is the count of the different 
cell types and their expression as percentages based 
on the evaluation of at least 200 cells (eg, 25% para
basal cells, 35% intermediate cells, and 40% superfi
cial cells). This information must be correlated with 
the clinical data to have any value in the interpreta
tion of steroid hormonal activity.

Smears of Luteal Type

There is no specific picture reflecting activity of the 
corpus luteum. The only criteria of luteal stimula
tion are folding of the superficial and intermediate 

cells and increased glycogen content of the interme
diate cells (navicular cells). Progestational activity in 
effect favors the proliferation and desquamation of 
cells before they have arrived at the eosinophilic and 
pyknotic stage of maturation.30 This appearance, as 
we have stated, is not specific: it is seen after suppres
sion of estrogenic activity (by surgical or physiologic 
menopause) and after stimulation of an atrophic epi
thelium by estrogens or androgens (Fig. 2-3 and 
Color Figure 2-2). To be precise and complete, the 
evaluation of progestational activity should include 
endometrial biopsy, study of the thermal curve, and 
a biochemical hormonal study.

Lactobacilli are normally present in abundance in 
the luteal phase and are observed in more than 50% 
of healthy women. These Gram-positive, immobile, 
anaerobic bacilli provoke a cytolysis of the glycogen
rich intermediate cells.

Smears of Gravid Type

The cytologic picture of pregnancy is characterized 
by the presence of intermediate cells rich in gly
cogen (navicular cells) and desquamating in pla
ques.31-33 Lactobacilli occur in abundance with 
secondary cytolysis. Endocervical cells are numer
ous, with an enlarged cytoplasm rich in mucin; 
rarely, trophoblastic cells are seen and are repre
sented by large, multinucleated cells with an eosino
philic or basophilic cytoplasm (Color Figure 2-3).34 
Decidual cells may be observed when decidual 
changes occur in the uterine cervix.35’36 These 
stromal cells have an abundant, homogeneous, often 
eosinophilic cytoplasm and a round, centrally located 
nucleus.

This typical picture does not develop until the 
end of the third month of pregnancy; before that

FIGURE 2-3 Vaginal smear of luteal type: folded superficial and 
intermediate (navicular) cells.



Hormone-Induced Variations of the Vaginal Mucosa I 49

time, the smear is of the menstrual, luteal, or even 
estrogenic type. The vaginal smear is therefore not a 
method of diagnosis of pregnancy, but it does permit 
suspicion of certain anomalies of hormonal equilib
rium during pregnancy, notably deficiencies of the 
corpus luteum. Changes in the smear pattern during 
the course of a pregnancy are more important than a 
single abnormal smear.

Smears of Postpartum Type

Immediate postpartum smears show an atrophic pat
tern, more pronounced in women who are lactating. 
It is followed by an increase in estrogenic activity 
after a few weeks postpartum or after cessation of 
lactation.37-38

Smears of Androgenic Type

Androgenic hormones stimulate the proliferation of 
the basal and intermediate cell layers of the epithe
lium and provoke the disappearance of the superfi
cial cells. This antiestrogenic effect is clearly visible 
during the period of hormonal activity. In an 
atropbic vaginal mucosa, androgens cause the ap
pearance of intermediate and parabasal cells, among 
which are found cells of a particular type with volu
minous nuclei containing scant finely dispersed chro
matin (so-called androgenic cells).39

Smears of Nonspecific Proliferation

Sex steroid hormones of endogenous or exogenous or
igin first stimulate the proliferation of the vaginal epi
thelium. The parabasal cells multiply, and the number 
of intermediate cells is notably augmented. This cyto
logic appearance represents a picture of nonspecific 
epithelial proliferation, composed of plaques of inter
mediate cells, less numerous parabasal cells, and some 
superficial cells (Fig. 2-4). If the hormonal activity per
sists, cytologic changes that are more specific for the 
hormone administered appear secondarily.40 This same 
appearance is found physiologically in women pre
senting only a modest hormonal activity, such as in the 
first years of menopause.

Smears of Atrophic Type

Suppression of all hormonal activity produces a pro
gressive atrophy of the epithelium, which then con
sists of cells of parabasal type (Fig. 2-5 and Color 
Figure 2-4).41 In an atrophic epithelium, there are 
often secondary inflammatory lesions, manifested by 
nuclear and cytoplasmic alterations and the presence 
of polymorphonuclear leukocytes and a varied bacte
rial flora. The picture of atrophy is not always pre
sent after menopause; a nonspecific hormonal stimu

lation of ovarian or extraovarian (notably adrenal) 
origin often persists for a long time.42 The atrophic 
picture supervenes more rapidly after surgical castra
tion. Atrophic smears with degenerative cellular 
anomalies and cellular necrosis may represent prob
lems of differential diagnosis with dysplasia or even 
carcinoma (Color Figure 2-5). The administration of 
estrogens for a short period (estrogen test) eliminates 
anomalies of atrophic origin and facilitates the rec
ognition of true neoplasia.42

Cell Types Accompanying the Vaginal Cells

A variety of cells may be present in the vaginal 
smears, which will modify the normal cytologic pat-

F1GURE 2-5 Vaginal smear of atrophic type: parabasal and in
flammatory cells.
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tern. Glandular cells of cervical or endometrial or
igin can be observed. Endometrial cells normally 
disappear after the 12th day of the cycle. Endocer- 
vical and metaplastic cells are more abundant in in
flammatory conditions with or without ectropion. 
Histiocytes, polymorphonuclear leukocytes, and lym
phocytes indicate inflammatory reactive changes. 
Anucleate squamous cells normally are not present; 
they originate (1) from the lower third of the vaginal 
mucosa, where they represent, as in the skin, the 
final step of squamous differentiation; (2) from in
flammatory foci of the mucosa (clinical leukoplakia); 
and (3) from the epidermis of the infant, in pregnant 
women with ruptured fetal membranes.

INFLAMMATORY DISEASES

A number of inflammatory lesions simultaneously in
volving the vulva and the vagina are described in de
tail in Chapter 1. These lesions include those of 
human papillomavirus (HPV) infection, gonorrhea, 
diphtheria, chancroid, granuloma inguinale, tuber
culosis, syphilis, and mycotic infection. Organisms 
commonly encountered in association with vaginal 
lesions include Trichomonas vaginalis, Herpesvirus 
hominis, Gardnerella vaginalis, and Enterobius vermi
cularis. Among etiologies rarely encountered in tem
perate climates are amebiasis and schistosomiasis. 
Some of these organisms may be present without 
manifestations of clinical symptoms.

In healthy women, the vaginal milieu includes a 
variety of aerobic as well as obligate and facultative 
anaerobic organisms that do not necessarily equate 
with inflammation.43-45 Predisposing conditions and 
a trigger mechanism that often is not clearly under
stood are necessary to modify the saprophytic status 
of these organisms into that of pathogens. Among 
the predisposing conditions are variations of the vag
inal pH, mucosal injuries during pregnancy and de
livery, and absence of the protective squamous 
maturation in prepubertal girls and postmenopausal 
women.

Bacterial or Nonspecific Vaginosis

Facultative and anaerobic flora may cause a specific 
condition called nonspecific vaginosis46 or bacterial 
vaginosis.47 It is a polymicrobial vaginitis resulting 
from synergism between these anaerobic bacteria 
and coccobacilli.48-51 Cervicovaginal smears reveal 
the presence of squamous cells covered with bacilli as 
well as cocci and bacilli diffusely scattered or occur
ring in clumps. Their identification can be obtained 
by microbiologic isolation but is not required for the 
clinical management of this frequent disease. It is 
common in adolescent girls and may be hormonally 
dependent.52

Gardnerella Vaginitis

This type of vaginitis is characterized by the pres
ence of Gardnerella vaginalis, previously classified as 
Haemophilus vaginalis. It was described by Gardner 
and Dukes53 and classified by Greenwood and 
Pickett.54 The organism is Gram-negative or Gram
variable, catalase-positive, believed to be sexually 
transmissible, and frequently found in asymptomatic 
women. It is assumed that it may be responsible for 
the development of an infection without the interac
tion of other bacteria. The infection becomes symp
tomatic when the vaginal pH rises to more than 4.5; 
other aerobic and anaerobic bacteria may be present. 
The results should be interpreted with caution be
cause the isolated bacterial agent is not always the 
etiologic factor responsible for the clinical disease. 
The vaginal flora identified may vary according to 
factors such as differences in collecting, transporting, 
or handling the material and the presence of chem
ical agents such as contraceptives. The disease is as
sociated with a characteristic vaginal discharge with a 
fishy odor.

Microscopically, numerous organisms cover over 
the squamous cells or stick to the cellular edges; 
these so-called clue cells are observed in stained 
Papanicolaou smears or under phase contrast (Color 
Figure 2-6). Some authors believe that in smears the 
organisms should cover the epithelial cells and 
spread beyond the cellular margins to avoid over
diagnosis.55 Culture should confirm the diagnosis. 
Histologic examination does not reveal any signifi
cant alteration, the organism being localized at the 
surface of the epithelium.

Lactobacillus "Vaginitis”

Lactobacilli are aerobic, Gram-positive organisms 
that are present in the vaginal flora of most women. 
They are common in the luteal phase and in preg
nancy when glycogen is abundant. Their presence 
corresponds to a low acid vaginal pH (around 5). 
The glycogen contained in the cytoplasm of inter
mediate cells is metabolized and generates lactic 
acid. The destruction of the cytoplasm explains the 
presence of naked nuclei. It is still a matter of de
bate whether lactobacilli can acquire a pathogenic 
significance.

Atrophic Vaginitis

Atrophic vaginitis is encountered in certain women 
at the time of cessation of ovarian activity, whether 
physiologic (menopause) or therapeutic (surgery or 
radiation). It is accompanied by clinical symptoms: 
burning sensations, at times painful, purulent leukor- 
rhea, and hemorrhages. The atrophic mucosa be
comes ulcerated, often effacing the posterior cul-de-
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sac and stenosing the bottom of the vaginal canal. 
Later developments include the formation of adhe
sions, synechiae, and other cicatricial processes.

Macroscopic Appearance. The mucosa is thin, pale, 
and smooth; it is the site of small congestive foci, 
with subsequent ulceration. When the vaginitis is 
acute, the mucosa is bright red and shiny.

Microscopic Appearance. The epithelium is re
duced to a few layers of parabasal and basal cells; it is 
the site of polymorphonuclear leukocytic infiltration, 
which is sometimes massive.

The cytologic pattern is characterized by the pres
ence of parabasal cells altered by the dryness of the 
mucosa. The cells are enlarged and the nuclei are 
discolored, losing their affinity for hematoxylin. A 
marked eosinophilia of the cytoplasm accompanied 
by nuclear pyknosis and karyorrhexis characterizes 
some parabasal cells. When these anomalies are pro
nounced, they can raise problems of differential di
agnosis with dysplasia or carcinoma (see Color 
Figure 2-5).

The atrophic epithelium shows poor resistance 
to secondary infection. Local or systemic administra
tion of estrogens brings about a regeneration of the 
mucosa favorable to cure and “cures” the cytologic 
abnormalities.

Postpartum Atrophic Vaginitis

Rarely during the period of nursing, one finds a vag
initis that presents the same gross appearance as 
atrophic vaginitis: bright red congested mucosa cov
ered with ulcers and accompanied by purulent 
discharge.

Microscopically, there is a thinned vaginal epi
thelium, reduced to the basal layers and several rows 
of superficial cells infiltrated with neutrophils. This 
appearance is comparable to that of an atrophic epi
thelium, and it is classically considered to be an at
rophy of hormonal origin.

The cytologic pattern is similar to the one de
scribed in atrophic vaginitis. The administration of 
estrogens remains efficacious in provoking prolifera
tion of the superficial keratinized layers that protect 
the epithelium against the bacterial flora.

Fungal Infections

Vaginal Candidiasis

Candida albicans may involve the vaginal mucosa and 
is the most frequent fungal agent observed in the fe
male genital tract. Vaginal candidiasis is also called 
vaginal moniliasis, mycotic or yeast vaginitis, and vag
inal thrush.

Different candidal types exist; the most common 
is C. albicans followed by C. glabrata.56"60 Some 
doubts persist about the pathogenic character of the 

yeast. Clinically, the fungus may not be associated 
with vaginitis or may produce a white, creamy vag
inal discharge with itching. Pregnancy, diabetes, anti
biotic agents, corticoids, and immunosuppressive 
drugs may be related to the presence of the fungus, 
and it is very common in patients with acquired im
munodeficiency syndrome (AIDS). Little is known 
about the mechanism that provokes the transition 
from asymptomatic yeast presence to vaginitis. Some 
strains are refractory to available therapeutic agents, 
explaining the difficulty of eradicating the causal 
organism.

Microscopically, the vaginal epithelium is superfi
cially colonized by Candida, and it has been sug
gested that it may penetrate the cells.61 Acanthosis, 
intracellular edema, and an inflammatory infiltrate 
located in the epithelium or in the stroma may be 
present. Vaginal smears reveal the presence of fila
mentous structures (hyphae) and/or conidia, which 
appear as small, oval, encapsulated organisms. Minor 
epithelial inflammatory changes accompany the fun
gus, which can be localized in the cytoplasm of squa
mous cells.62

Other Fungi

Vaginal coccidioidomycosis,63 toxoplasmosis,64 and 
blastomycosis65 have been reported. The organisms 
can be recognized in vaginal smears but their identi
fication requires cultural characterization.

Parasitic Infections

Trichomonas Infection and Infestation

Infection due to Trichomonas has been known since 
Donne, in 1836, published a complete description of 
these lesions.66 Trichomonas vaginalis, a protozoan, is 
very common, and 20% to 25% of women undergo
ing routine gynecologic examinations are revealed to 
be carriers of the parasite.67 The practice of exfolia
tive cytology on a large scale has confirmed the high 
frequency of this infestation. The parasite is trans
mitted by sexual contact and can be carried by the 
male partner.68 The infection is most frequent dur
ing the reproductive years and in pregnancy,69 is in
frequent after menopause, and is rare before 
puberty.

The trichomonad is a mobile flagellate with four 
cilia that is refringent on direct examination. The 
parasites are of various sizes, measuring 10 to 20 
gm; giant forms are rarely encountered. Their pres
ence in vaginal secretions is not accompanied by an 
inflammatory reaction in most cases (infestation).

Clinical Manifestations. The infection is character
ized by leukorrhea accompanied by burning sensa
tions and pruritus, dyspareunia, dysuria, and irrita
tion of the adjacent epithelia. The incubation period 
is between 5 and 28 days. This leukorrhea, pathog-
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nomonic of the infection, is yellow-gray and of a 
foamy or creamy consistency, and it occurs in about 
25% of patients. It is very irritating to the tissues. 
When a bacterial flora coexists, the discharge may be 
frankly purulent. The vaginal pH is lowered to 
around 5.0 after the destruction of carbohydrates 
and liberation of acid radicals. Lower urinary tract 
infection with dysuria and urethral discharge may be 
observed.

Laboratory Diagnosis. Laboratory diagnosis relies 
on the demonstration of the protozoan in the vaginal 
discharge, which is diluted with isotonic saline solu
tion and examined under the microscope as a wet 
preparation or is fixed in 50% alcohol and stained 
with the Papanicolaou technique. The number of 
trichomonads varies, and a careful examination of 
the slide is needed before it is recognized. Bare epi
thelial nuclei should not be misinterpreted as 
trichomonads.

Macroscopic Appearance. In acute vaginitis due to 
Trichomonas, the mucosa is red, congested, edema
tous, and granular (so-called strawberry vagina). 
Small hemorrhagic zones are present, and there may 
be occasional small superficial ulcers. These altera
tions involve the vaginal, vulvar, and ectocervical 
mucosae. Colposcopy reveals a characteristic vascular 
pattern.70

Microscopic Appearance. The vaginal mucosa 
shows acute or chronic inflammatory lesions, de
pending on the state of evolution of the infection. 

Biopsy of the vaginal mucosa (which is seldom done) 
reveals a neutrophilic, lymphocytic, and plasmacytic 
infiltrate, vascular congestion, and stromal edema, as 
well as disseminated foci of cellular atypia through
out the epithelium. Reserve cell hyperplasia and 
squamous metaplasia may be present. One finds the 
organisms on the surface of the squamous epithelial 
cells or rarely in the epithelium, especially in the 
superficial cell layers. The parasite shows a pale, 
cyanophilic cytoplasm and a small, faint, vesicular, 
eccentric nucleus.

The modifications of the epithelial cells are eas
ily visible in vaginal smears and are manifested by in
creased eosinophilia and the presence of character
istic perinuclear haloes (Fig. 2-6 and Color Figure 
2-7). The nuclei show variation in size, with a gen
eral increase in volume, binucleation, karyorrhexis 
and pyknosis. These cytologic alterations are some
times so accentuated that they approach cellular ab
normalities of neoplastic type. The absence of hyper
chromatism and of bizarre nuclei and the presence 
of the parasite orient the pathologist toward the di
agnosis of Trichomonas infection. Aggregates of leu
kocytes called “cannonballs” covering the surface of 
squamous cells are sometimes recognized and repre
sent T. vaginalis located on squamous cells and secon
darily phagocytized by leukocytes and macrophages. 
Leptothrix organisms are frequently seen in associa
tion with Trichomoniasis, and may be the first clue 
to the presence of T. vaginalis (Color Figure 2-8).

Prognosis, Evolution, and Treatment. Trichomonas 
infection was once considered to be favorable to the

FIGURE 2-6 Trichomonas vaginitis: cytologic appearance.
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development of cervix cancer. This hypothesis is now 
discarded, even though a higher incidence of Tricho
monas infestation is noted in patients with cervical 
cancer.71 The essential principles in therapy are the 
use of local germicides and disinfectants and of local 
or systemic estrogens over a prolonged period, iden
tification and oral treatment of urinary localizations 
(urethra, bladder, and Skene’s glands), careful search 
for the parasite in the urogenital tract of the sexual 
partner, and prophylactic hygiene. Despite apparent 
cure, even of long duration, the infection often 
reappears.

Other Parasitic Infections

Enterobius vermicularis, Ascaris lumbricoides, Filaria 
(nematodes), Entamoeba histolytica (protozoan), Cysti
cercus, Toxoplasma, schistosomes, and arthropods 
have been described as occasional contaminants of 
the vagina.72-76

Desquamative Inflammatory Vaginitis

This entity consists of an atrophic vaginitis, usually 
limited to the upper half of the vagina, in which des
quamation of parabasal cells and neutrophils is 
prominent despite normal ovarian function. The eti
ology is unknown, and corticosteroids are the only 
therapeutic agents that afford relief.77

Emphysematous Vaginitis

Emphysematous vaginitis is a rare disease, first de
scribed by Huguier, that has been reported most 
often in association with pregnancy or cardiopulmo
nary disease.78 In 1964, Gardner and Fernet found 
145 cases in the literature, to which they added 10 
of their own.79 The disease involves the superior por
tion of the vagina and the ectocervix. Clinically, one 
observes a red, sometimes superficially ulcerated mu
cosa. Synonyms are cystic vaginitis, gaseous cysts of 
the vagina, and emphysematous colpitis.

Macroscopic Appearance. This lesion is character
ized by the presence of small liquid- or gas-con
taining cysts in the mucosa. These cysts may rupture 
and give rise to ulcers.

Microscopic Appearance. There are cystic cavities 
with thin walls. They are bordered by giant cells or 
by an epithelium or endothelium containing multi- 
nuclear cells that are surrounded by fibrous cords 
rich in elastic fibers. This appearance has suggested 
obliterated and distended lymphatics. The gaseous 
content of the cysts is probably produced by anaer
obic bacteria, but a theory of its production by mi
grating epithelial cells has been advanced. These 
hypotheses still demand confirmation, because the 
inoculation of the cystic contents into the guinea pig 

has never been able to reproduce the clinical picture 
of the disease.80

Treatment. There is no specific treatment, but 
treatment of the accompanying or underlying bacte
rial infection may be efficacious.

Vaginitis Caused by Physical 
or Chemical Agents

A variety of physical and chemical phenomena pro
duce acute or chronic inflammatory lesions of the 
vaginal mucosa. Some examples are pessaries, for
eign bodies, contraceptive devices, irradiation, in
jected products having potassium permanganate as a 
base, zinc sulfate, and other antiseptics. A local gran
ulation tissue reaction in the vault may be seen after 
hysterectomy.81

Special mention should be made of the mucosal 
alteration associated with the use of superabsorbent 
tampons. The lesions include mucosal drying, epi
thelial layering, and microulcerations. These micro
scopic lesions may lead to clinically evident mucosal 
ulcers accompanied by bleeding and discharge.82 83 
The etiology can be explained by cell membrane al
terations followed by extracellular fluid transfer and 
secondarily widened intercellular spaces. Vaginal ul
cers represent a portal of entry for Staphylococcus au
reus, and the relation of this local lesion to the toxic 
shock syndrome has been considered.84 The syndrome 
is caused by the release of the staphylococcal toxin 
into the circulation.85-86 The syndrome, initially asso
ciated with tampon use, is now described with any 
staphylococcal infection (see Chap. 12).

Macroscopic Appearance. The mucosa is red, con
gested, and edematous. The surface is often 
granular.

Microscopic Appearance. There is leukohistiocytic 
infiltration of the mucosa accompanied by edema or 
vascular congestion of the subjacent stroma. In 
places, the mucosa may be ulcerated and replaced by 
granulation tissue. Nuclear and cytoplasmic anoma
lies may be found: anisocytosis, anisonucleosis, cyto
plasmic vacuolization, and cellular necrosis.

Langerhans Cell Histiocytosis

Langerhans cell histiocytosis is a rare disease that 
may affect the female genital tract and notably the 
vagina. Of unknown etiology, it may represent the 
manifestation of an undefined immunologic disor
der. Macroscopically, it is characterized by papular, 
erythematous, pruritic lesions that sometimes ulcer
ate. Microscopically, it is a chronic, necrotizing 
inflammatory lesion with the presence of Langer
hans cells with a typical grooved and folded vesicular 
nucleus. The differential diagnosis is with various in
flammatory conditions.87
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BENIGN TUMORS

Cystic Tumors

Gartner’s Duct Cyst

Gartner’s duct (mesonephric) cysts are rare; they 
originate from vestiges of the mesonephric ducts and 
are found in the lateral vaginal walls. They may at
tain 2 cm in diameter and may cause dyspareunia.88

Histologic Appearance. The cyst wall is lined by a 
nonciliated, nonmuciparous, columnar or cuboidal 
epithelium with large pale nuclei (Fig. 2-7). Tension 
caused by the intracystic liquid may cause flattening 
or disappearance of the epithelium, making identifi
cation difficult. There may be foci of squamous met
aplasia. Smooth muscle fibers may be present in the 
wall. A case of mesonephric carcinoma has been 
reported.89

Cyst of Mullerian Origin

Mullerian or paramesonephric cysts are identical in 
gross appearance to cysts of Gartner’s duct.88’90’91 
Cysts of the inferior third of the vagina are the most 
frequent, and they may exteriorize at the vulvar ori
fice. Histologically, they are usually lined by mucipa
rous endocervical-type epithelium, but tubal or en
dometrial features are present in a minority of cases. 
In the latter instance, the lesion must be differenti

ated from true endometriosis, in which endometrial 
stroma is present as well as epithelium. If the epithe
lium is tubal in type, with ciliated cells, a prolapsed 
fallopian tube (see below) presents the major diag
nostic confusion.

Epithelial Inclusion Cyst

Epithelial inclusion cysts are the most common vag
inal cysts.88 90 They are frequent at the level of the 
culs-de-sac. They originate from inclusions of frag
ments of squamous epithelium in the mucosa, often 
by obstetric or surgical trauma. Of variable size, but 
never more than a few centimeters, these cysts are 
lined by squamous epithelium and contain a gru- 
mous pale yellow substance that represents products 
of desquamation (Fig. 2-8). Immunohistochemically, 
they stain for keratin but not carcinoembryonic 
antigen.

Urothelial Cyst

Urothelial cysts are rare and usually measure less 
than 1 cm in diameter. Most of them are localized 
beneath the mucosa of the vulvar vestibule. They are 
lined by transitional or stratified columnar epithe
lium, or by both, confirming the urothelial origin.92 
They may represent remnants of the urogenital sinus 
or may originate from the mucinous Skene’s glands; 
in this case they are lined by a mucinous epithelium.

FIGURE 2-7 Gartner’s duct cyst lined by nonciliated and nonmuciparous cuboidal epithelium un
derlain by smooth muscle fibers.



FIGURE 2-8 Epithelial inclusion cyst of vagina.

Solid Tumors

Leiomyoma and Fibroma

Leiomyoma and fibroma are rare tumors.93 94 They 
are manifested clinically by the appearance in an 
adult woman of a mass that produces signs of com
pression, dyspareunia, and urinary difficulties.

Macroscopic Appearance. There is an ovoid submu
cosal mass, usually 1 to 5 cm in diameter, which is 
encapsulated and of firm elastic consistency; the 
tumor is single or rarely may be multiple. It may on 
occasion herniate at the vulvar orifice. Rarely, it may 
attain an enormous volume. Sessile and peduncu
lated forms exist. When the tumor is large, the over- 
lying vaginal mucosa has a tendency to ulcerate.

Microscopic Appearance. The tumors are com
posed of connective tissue, smooth muscle fibers, or 
both. Either of these two elements may dominate. 
Hyaline degeneration is much rarer than in uterine 
myomata.
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Fibroepithelial Polyp

Vaginal polyps have been described under various 
names, including fibroepithelial polyp, sarcoma botry- 
oides-like lesion, pseudosarcoma botryoides, and myofi,- 
broblastoma. This benign lesion occurs infrequently 
in late reproductive life or more rarely during 
pregnancy.95-98

Clinically, it is discovered as a vaginal nodule by 
the patient, is associated with postcoital bleeding or 
may be asymptomatic. A history of previous vaginal 
surgery is mentioned in a significant number of 
cases.

Macroscopically, it consists of a polypoid nodule 
usually measuring less than 3 cm in diameter. Micro
scopically, it is covered by a squamous epithelium 
with foci of hyperkeratosis and parakeratosis. The 
underlying loose fibrillary stroma is rich in stellate
shaped cells and benign-appearing multinucleated 
giant cells (Fig. 2-9). The nature of these atypical 
stromal cells remains obscure. They express vimen
tin, desmin and receptors for estrogen and proges-

FIGURE 2-9 Vaginal polyp: loose fibrovas- 
cular stroma containing scattered cells with 
large hyperchromatic nuclei. There are no 
mitotic figures, rhabdomyoblasts, or “cam
bium layer.” r



56 I Chapter 2. The Vagina

terone, suggesting that they represent stromal cells 
with a myoid component.99,100 Numerous capillaries 
are dispersed in the stroma and numerous mast cells 
and lymphocytes are present. An alarming degree 
of atypia may be present in the fibroblastic ele
ments, particularly in association with pregnancy. 
The absence of a “cambium layer” and the age of 
the patient should preclude a false diagnosis of sar
coma botryoides, which occurs almost exclusively in 
infants.

These polyps may represent a localized hyper
plasia of the subepithelial zone of the stroma as a re
sult of a granulation tissue reaction after local injury 
of the mucosa. Physical irritation and hormonal im
balance have been suggested as etiologic fac
tors.101,102 A few cases with high cellularity, atypical 
nuclei, and a high mitotic count with abnormal mi
totic figures may represent difficulties of interpreta
tion and should be managed carefully.

Vaginal polyps must be differentiated from ag
gressive angiomyxoma, myxoid neurofibroma, and 
sarcoma botryoides. Table 2-1 summarizes some 
characteristics of these different lesions. Local resec
tion is the treatment.

ENDOMETRIOSIS

Endometriosis is the consequence of implantation of 
endometrial mucosal debris during menstruation or 
a surgical procedure at the vaginal site. This rare lo
calization appears as a submucosal solid or cystic 
nodule with a red or blue color. Endometriosis can 
be localized in the rectovaginal septum; subsequent 
malignant transformation may occur.103 Histologic 
examination reveals characteristic endometrial 
glands and stroma with secondary hemorrhage or 
fibrosis.

TABLE 2-1.
Differential Diagnosis of Atypical Stromal Lesions of the Vagina

Vaginal Aggressive Sarcoma
Polyp Angiomyxoma Botryoides

Age Adult 20-30 y Linder 5 y

Size < 3 cm Large, ill- 
defined

Polypoid mass, 
often large

Localization Vagina, vulva Vagina, vulva, 
pelvis

Anterior wall of 
vagina

Histology Loose stroma 
with stellate 
and spindle- 
shaped cells

Hypocellular 
myxoid stroma 
with numerous 
vessels

Myxoid stroma 
and undifferen
tiated rhabdomyo- 
blastic cells

Evolution Benign Local recurrence Malignant

POSTOPERATIVE CONDITIONS

Tubal prolapse into the vaginal vault after vaginal 
hysterectomy has been reported.104,105 Macroscopi
cally, it is characterized by a granulomatous nodule 
appearing a few weeks to many years after the opera
tion. Microscopically, the biopsy shows glandular, vil
lous structures covered with a columnar epithelium 
suggesting a tubal origin (Fig. 2-10); the presence of 
smooth muscle confirms this impression. An inflam
matory infiltrate is common. These glandular struc
tures infiltrated by an inflammatory and granuloma
tous stroma should not be erroneously interpreted as 
adenocarcinoma. The presence of smooth muscle 
and of ciliated epithelium helps to make the distinc
tion. Muscle and the inflammation differentiate 
tubal prolapse from a benign miillerian cyst.

Postoperative spindle cell nodule, a lesion simu
lating a sarcoma, has been reported occasionally in 
the genitourinary tract after surgery. Some cases 
have been described in the vagina. Macroscopically, 
it consists of polypoid, hemorrhagic nodules mea
suring several centimeters in diameter. Microscopi
cally, it is represented by a highly vascularized 
proliferation rich in spindle cells that have been 
identified as myofibroblasts. Absence of severe cel
lular atypia and abnormal mitoses rules out the dif
ferential diagnosis of leiomyosarcoma.106,107

ADENOSIS

This condition is characterized by the presence of 
glandular structures in the vaginal mucosa or the 
lamina propria. The simultaneous involvement of 
the epithelium and the underlying stroma is present 
in most cases. Adenosis is caused by a failure of squa
mous epithelium to replace the original miillerian 
epithelium that covers the vaginal wall and the 
ectocervix during fetal life. Adenosis is observed in 
late fetal life and in infants, children, and adults.

The prevalence of adenosis differs in various 
published reports.108,109 Sandberg noted the pres-

FIGURE-2-10 Prolapsed fallopian tube in vaginal vault: detail of 
tubal epithelium and inflammatory reaction.
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ence of adenosis in 41% of 22 postpubertal vaginas 
examined by step sections at autopsy, although the 
lesion was not identified in any of 13 vaginas from 
prepubertal girls.110

More attention has been devoted to this lesion 
because it was observed with high frequency in 
young women whose mothers were treated with 
DES during at-risk pregnancy. The exact preva
lence is not known, but Herbst and coworkers111 
have quoted a figure of 38% in routine clinical 
examination, whereas other authors using colpos
copy have suggested that the incidence approaches 
100%.112 About one fifth of the women exposed in 
utero to DES demonstrate gross structural changes 
of the vagina and the cervix,113 and one half exhibit 
microscopic changes in the vaginal mucosa, consist
ing of glandular structures and foci of squamous 
metaplasia.114-116

Macroscopic Appearance. The vaginal epithelial 
changes consist of flat or papillary, iodine-negative, 
red granular spots detected clinically, on the basis of 
iodine staining, or by colposcopy. As squamous epi
thelium replaces the glandular formations, the trans
lucent appearance becomes white and opaque. More 
rarely, the lesion is confined to the lamina propria 
and is characterized by a submucosal nodule.

Microscopic Appearance. Glandular formations 
are lined by mucinous, endocervical-type columnar 
cells (Fig. 2-11) and more rarely by an endometrial 
or tubal-type epithelium.117’118 Squamous metaplasia 
is frequent and represents the delayed (from fetal 
life) process of regression and healing of the glan
dular proliferation.119-122 The glandular structures 
originate from the reserve cells of the mullerian epi
thelium. They progress to immature and mature 
squamous metaplasia, which finally replaces the co
lumnar cells. Vestiges of the columnar cells are 
often represented by intracellular droplets of mu
cin.118 Increased vascularity and inflammatory infil
trates around the glandular structures in the lamina 

propria are commonly present. Immunohistochemi- 
cally, the columnar cells react positively for carcino- 
embryonic antigen, notably the cytoplasmic mem
brane of the luminal cell border. Retained glands 
may eventually be the origin of neoplastic changes 
(see the discussion below and in the section on 
adenocarcinoma).

Cytologic examination contributes to the diagnosis 
of adenosis under certain conditions: the lesion must 
be located on the vaginal wall; the mucosa should 
be involved; and the age of the patient should cor
respond to the period when adenosis is appear
ing.123-127 Direct scraping of the macroscopic lesion 
avoids cervical contamination. The smears reveal the 
presence of columnar endocervical-type cells accom
panied by squamous metaplastic cells in variable 
number. The columnar cells have eccentric, basally 
located nuclei with a finely dispersed chromatin. 
The cyanophilic cytoplasm may contain numerous 
small vacuoles or a large single one. Occasionally the 
glandular cells may be of endometrial or tubal type 
(Color Figure 2-9). Absence of cellular atypia may 
help to rule out a malignant lesion, but one has to 
know that well-differentiated adenocarcinoma may 
desquamate clumps of regular, small columnar cells 
with round normochromatic nuclei. One of our cases 
of clear cell adenocarcinoma revealed the presence 
of small, very regular columnar cells with dense, 
round nuclei without atypia.

Squamous metaplasia is represented by para
basal cells with a central, round, bland nucleus and 
dense cyanophilic cytoplasm with elongated cell 
extremities.

The cytologic follow-up of adenosis by direct 
scraping of the lesion shows a decrease or a loss of 
columnar cells with the presence of an increasing 
number of metaplastic cells. This reflects the regres
sion of the lesion. False-negative results represent 
about 25% of the cases and are encountered when 
the conditions mentioned above are not fulfilled. Cy
tology is therefore not a screening tool for the diag
nosis of adenosis and is not recommended as the sole

FIGURE 2-11 Vaginal adenosis: submucosal glands lined by 
endocervical-type epithelium.
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tool in monitoring for the possible development of 
carcinoma.

The etiology of adenosis is poorly under
stood.128129 Forsberg has described a probable an
imal model.180 Because neonatal estradiol and DES 
injections in mice induce similar lesions, he postu
lated an inhibition of mitotic activity in the vaginal 
columnar epithelium, thereby preventing its trans
formation to squamous epithelium. Prevention of 
this change by castration indicates that ovarian hor
mones are required, which correlates well with the 
reported absence of adenosis in prepubertal girls.181 
Herbst and associates, however, have reported ade
nosis in 6 of 73 prepubertal girls at autopsy.182 More 
recent studies suggest an important inductive role of 
the cervicovaginal submucosal stroma. When ade
nosis is not associated with DES, it has been reported 
in conjunction with disorders of miillerian develop
ment, or after mucosal injury.188

The main clinical significance of vaginal adenosis 
lies in its association with vaginal clear cell carcino
mas. A case of vaginal adenosis followed by clear cell 
adenocarcinoma has been reported after 5-fluorou- 
racil treatment for condyloma.184 The causal role of 
viruses or chemotherapy in the development of the 
lesion remains debatable.

DES and Cervical Intraepithelial Neoplasia

Considering that adenosis shows widened zones of 
squamous transformation, Stafl and colleagues pre
dicted an increase in cervical intraepithelial neoplasia 
(CIN) among DES-exposed women.114 Some further 
investigations confirmed this contention,119’185 
whereas others did not support it.120 186 The epi
demic of squamous carcinoma predicted by some Has 
not appeared, although DES-exposed progeny are 
certainly no less likely than other sexually active 
young women to manifest papillomavirus and other 
cervicovaginal infections. Different factors can be 
mentioned to explain the discrepancies: subjectivity 
in interpretation and grading of dysplastic and meta
plastic lesions, absence of evaluation of factors that 
contribute to the appearance of dysplasia (eg, age of 
onset of coitus and number of sexual partners and 
chronic inflammatory lesions), and more biopsy con
trols in patients who are self- or physician-referred 
than in patients screened by record review.187 188 The 
DESAD project in 1984 provided further data sup
porting the finding of an increased incidence of CIN 
in DES-exposed patients.185

Squamous carcinomas may eventually prove to 
be more of a threat than adenocarcinomas, because 
adenosis heals by squamous metaplasia. Evidence of 
immune alterations have been demonstrated experi
mentally, and autoimmune conditions are increased 
in DES-exposed women, resulting in alterations of 
development of squamous cell lesions.189,140

Microglandular Hyperplasia In Adenosis

Microglandular hyperplasia is more frequently 
found in the cervix but may appear in the vagina in 
adenosis lesions. It is most commonly seen after 
long-term use of oral contraceptives or during preg
nancy.141 Macroscopically, there is an elevated, some
times polypoid, soft, tan-yellow nodule arising on 
the mucosa. Microscopically, there is a proliferation 
of small mucinous glands with extensive foci of 
squamous metaplasia. The lesion should not be con
fused with adenocarcinoma (see Chap. 3 for differ
ential diagnosis).

OTHER BENIGN LESIONS

Other soft tissue tumors such as hemangioma,™- rhab
domyoma, 148 neurofibroma144 and paraganglioma™5 are 
occasionally encountered in the vagina. Rhabdomy
oma, which is a rare tumor occurring in adults, must 
be differentiated from embryonal rhabdomyosar
coma (sarcoma botryoides), which occurs in young 
children (see below). Benign primary vaginal terato
ma has been reported.146 Much more common are 
squamous papilloma and condyloma acuminatum, the 
pathologic features of which are described in Chap
ter 1, because these lesions more frequently occur in 
the vulva. Benign nevus and blue nevus are rarely 
reported.147 Chen described a polypoid vaginal 
tumor suggesting the structure of a Brenner tumor.™6

Rare benign mixed tumors of miillerian origin 
have been reported.149,150 They exhibit epithelial and 
stromal proliferations reminiscent of ectopic miil- 
lerian tissue. A case with local recurrence 8 years 
after local excision is mentioned in the literature.151

MALIGNANT TUMORS

Primary Tumors

Malignant tumors of the vagina are rare. They rep
resent about 1% to 2% of all gynecologic cancers.152 
They are most often squamous carcinomas, more 
rarely adenocarcinomas or sarcomas. It is important 
to eliminate the possibility of a squamous cervical 
carcinoma with vaginal extension before making the 
diagnosis of a primary vaginal tumor; this applies 
equally to intraepithelial carcinoma. Similarly, vag
inal adenocarcinoma is more frequently metastatic 
(usually from endometrium) than primary.

Vaginal Intraepithelial Neoplasia

The prevalence of primary vaginal intraepithelial ne
oplasia (ValN) is lower than that of similar cervical 
lesions (CIN).188-155 A few hundred cases have been
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reported in the literature.156 Risk factors include a 
history of HPV infection (particularly types 16 and 
18) and a low socioeconomic status.157 Coexistence 
with the human immunodeficiency virus is being 
increasingly reported.158 A large number of these 
lesions are multifocal and are associated with con
comitant vulvar or cervical equivalent lesions. Multi
centric primaries invoke a “field” concept of carcino
genesis in the lower genital tract. Therefore, it seems 
coherent to adopt the same classification as the one 
proposed earlier for cervical lesions and combine 
under one denomination the different dysplasias 
(mild, moderate, and severe) and carcinoma in situ 
(CIS). Now that the new Bethesda nomenclature is 
becoming widely recognized, it could be extended to 
the vaginal lesions, which can be divided into low- 
grade (ValN I) and high-grade (ValN II) lesions. 
Table 2-2 summarizes the different classifications. In 
practice, one of us (CG) uses the ValN classification 
and the other (SGS) the dysplasia/CIS terminology. 
Whichever system is chosen, its implications should 
be understood clearly by all pathologists and clini
cians in an institution.

Clinically, ValN is usually asymptomatic and is 
discovered by routine cytology.159-162 These lesions 
appear at a later age than cervical neoplasia, suggest
ing a different pathogenesis or a longer latency pe
riod. HPV DNA is frequently detected and, as in the 
cervix, high-grade lesions tend to be associated with 
type 16.163’164 A case has been reported after immu
nosuppressive therapy.165 Colposcopic examination 
may help to localize the lesion or lesions.

Macroscopic Appearance. When the lesion is single, 
it consists of a white or pink, slightly elevated, well
limited area. Almost half the lesions are multifocal 
and localized in the upper third of the organ.

Microscopic Appearance. The lesions are similar to 
those described in the cervix. According to the se
verity of the lesion, one observes loss of cell matura
tion, disorganized stratification of the epithelium 
with loss of nuclear polarity, hyperchromatic nuclei, 
increased mitotic activity with or without atypical mi
toses, and abnormal keratinization. In mild dysplasia, 
superficial hyperkeratosis may be present. The no
tion of the existence of a microinvasive stage has

been introduced,166 and lesions that penetrate less 
than 2.5 mm from the vaginal mucosa may have the 
same chance of survival as noninvasive lesions. This 
evaluation may be difficult to realize on biopsy mate
rial, and the criteria therefore remain controver
sial.167 Very few cases with adequate follow-up have 
been reported.

In smears, the cytologic changes Can be com
pared with those observed in cervical scrapings.168 
Koilocytosis is observed in low-grade and, less fre
quently, in high-grade lesions. Vaginal origin of the 
atypical cells is suspected if clinical and colposcopic 
examination of the cervix reveal no lesion. Direct 
scraping of the vaginal mucosa orients the diagnosis 
(Color Figure 2-10). If the lesions are located in the 
lower part of the vagina, the cellular changes have 
more similarities with vulvar cytologic alterations 
(marked hyperkeratosis).

Evolution and Treatment. Most cases persist or re
gress, and some progress to invasive carcinoma. In a 
series of 23 untreated patients followed for at least 3 
years, vaginal carcinoma occurred in 2 cases.169 
Spontaneous regression is more common in low- 
grade ValN than in more advanced lesions. The 
treatment depends on the size, number, and location 
of the lesions and on the age of the patient. Local 
excision, cryosurgery, laser therapy, or more ex
tended surgery are the common treatments.

Postirradiation ValN. Postirradiation ValN is ob
served after radiation therapy for invasive carcinoma 
of the vagina or the cervix. It should be differenti
ated from postirradiation lesions of benign squamous 
cells, which can persist in the atrophic mucosa many 
years after treatment. Postirradiation ValN is charac
terized by hyperchromatic, often binucleated nuclei 
surrounded by a vacuolated cytoplasm. The nucleo- 
cytoplasmic ratio is increased, and the presence 
of very large and atypical cells suggests a post
irradiation origin.170171 HPV infection facilitated by 
postirradiation immunodepression may represent an 
etiologic factor.172 Postirradiation ValN may precede 
a recurrence of invasive carcinoma. The existence of 
an aneuploid cellular DNA content is associated with 
a poor clinical prognosis.173

TABLE 2-2.
Classifications of Vaginal Intraepithelial Neoplasia (ValN)

Mild 
dysplasia

Moderate 
dysplasia

Severe 
dysplasia

Carcinoma 
in situ

ValN I ValN II ValN III

Low-grade intra
epithelial lesion

High-grade intraepithelial 
lesion

Invasive Squamous Cell (Epidermoid) 
Carcinoma

Primary invasive squamous cell carcinoma of the va
gina is rare and represents 2% of all gynecologic in
vasive cancers.174-178 It occurs most frequently after 
the age of 45 (Fig. 2-12). It is a much less common 
lesion than squamous cell carcinoma of the cervix or 
vulva.179 Before this diagnosis is accepted, an exten
sion from one of the latter sites must be ruled out. 
In addition, multicentric synchronous or metachro
nous primaries are often present. This pattern is as 
true of in situ as of advanced invasive tumors.180181
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FIGURE 2-12 Incidence of vaginal squamous cell carcinoma 
(percentage) as a function of age. (Institute J. Bordet, 1925-1960 
[118 cases])

Most vaginal cases occur in the upper third of 
the vagina, usually in the vault, and are more often 
posterior than anterior or lateral. When cervical 
cancer is present concurrently, the lesions are usually 
contiguous and the vaginal focus is then considered 
to represent secondary extension. In many instances, 
when only small biopsies are available, the question 
of second primary versus extension cannot be an
swered definitively; this is particularly true when the 
vaginal lesion is detected years after treatment of the 
cervical cancer. Colposcopy may be helpful in these 
cases.

HPV DNA, most frequently type 16, is present 
in a great number of lesions, suggesting, as in the 
cervix, the role of HPV -in oncogenesis.163’164 182 A 
case has been reported in a DES-exposed woman.183

Clinically, the lesion is asymptomatic or may 
manifest vaginal bleeding or discharge. A palpable 
mass may be the first manifestation of the tumor.

Macroscopic Appearance. Invasive squamous cell 
carcinoma presents as an infiltrative, ulcerated, exo
phytic, or papillomatous lesion measuring a few cen
timeters in diameter. The International Federation 
of Gynecologists and Obstetricians (FIGO) adopted 
in 1961 the following clinical staging system:

Stage I. Carcinoma limited to the vaginal wall
Stage II. Involvement of subvaginal tissues, with

out extension to the pelvic side walls
Stage III. Extension to one or both pelvic side 

walls or the pubic symphysis

Stage IV. Involvement of vesical or rectal mu
cosa or extension beyond the true pelvis

If a tumor involves the vagina and cervix, it is 
classified as primary in the cervix even if the bulk of 
the tumor is in the vagina.

Microscopic Appearance. The tumor is composed 
of neoplastic squamous cell cords originating in the 
vaginal epithelium. They invade the underlying sub
mucosa and extend under the uninvolved epithe
lium. These cords are formed of undifferentiated 
basal-type cells or of differentiated keratinized cells 
forming cornified pearls (Fig. 2-13). Undifferenti
ated tumors exhibit atypical spindle cell features that 
may mimic mesenchymal tumors. The degree of his
tologic differentiation, based on the amount of kera
tinization and the number of squamous pearls, does 
not form a sound basis for estimating the prognosis, 
the clinical evaluation, or the efficacy of the treat
ment. Between the differentiated and undifferenti
ated types, all the intermediate appearances are 
encountered. The tumor is accompanied by a 
stromal chronic inflammatory infiltrate, and on oc
casion one may note the presence of carcinoma in 
situ at the periphery of the invasive lesion.

Prognosis, Evolution, and Treatment. Extension of 
the tumor is more often toward the cervix than to
ward the vulva. It extends even more often outward 
to the paravaginal and parametrial soft tissues. Di
rect extension to the rectum, bladder, and urethra 
takes place. Lymphatic metastases of tumors of the 
superior portion of the vagina lodge in the iliac, hy
pogastric, obturator, and sacral nodes; those from 
the inferior portion go to the pararectal, inguinal, 
and external iliac nodes.8 The prognosis is based 
mainly on the clinical stage of the disease at the time 
of treatment. Long-term survival depends on early 
diagnosis, small size of the primary tumor, and ab
sence of lymphatic involvement.178 The 5-year sur
vival rate is about 20% to 30%, with carcinomas of 
the upper third of the vagina having a somewhat bet
ter prognosis. Treatment may be by surgery, irradia
tion, or chemotherapy.184

Verrucous Carcinoma

Verrucous carcinoma is a distinctive entity that oc
curs infrequently in the vaginal mucosa (in less than 
1% of vaginal carcinomas).185 186 The same charac
teristics present in the vulva are encountered in the 
vagina: a slowly growing fungating mass with a be
nign histologic appearance and invasion on a broad 
front. There is frequent secondary ulceration. Mi
croscopically, the lesion is characterized by a warty 
proliferation of large hyperkeratotic cellular nests 
extending into the underlying stroma in a pushing 
fashion (Fig. 2-14). Cellular atypia is very discrete, 
and the cellular polarity is preserved. It is important 
that the base of the lesion should be included in the



FIGURE 2-13 Squamous cell carcinoma of va
gina: microscopic appearance.

Malignant Tumors I 61

biopsy to evaluate the rete pegs extending into the 
superficial stroma.

Verrucous carcinoma must be differentiated 
from condyloma acuminatum, pseudoepithelioma- 
tous hyperplasia, and well-differentiated squamous 
carcinoma. The invasion on a broad front is most 
important, because invasion is absent in condyloma 
and infiltrative (with greater atypia as well) in squa
mous cell carcinoma.

Direct scraping of the lesion shows minimal cel
lular atypia; hyperkeratotic cells with minimal nu
clear changes are abundant. This method is unrelia
ble for diagnosis of this tumor.

Verrucous carcinoma should be properly recog
nized because it is locally aggressive but rarely metas
tasizes. Adequate local excision is the treatment of 
choice. Radiation therapy may result in recurrence 
of a more aggressive and less differentiated tumor.

A denocarcinoma

Primary vaginal adenocarcinoma has been recog
nized since early in this century, predominantly in 
postmenopausal women and unrelated to exogenous 
hormonal influence.I32,l87_l89 It is a rare tumor and 
is now usually related to adenosis (see above) or orig-

FIGURE 2-14 Verrucous carcinoma. The deep 
border of this bulky lesion shows the classical 
pattern of invasion on a broad front. See Fig
ure 1-32 for the exophytic surface of another 
verrucous carcinoma.
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inates from mesonephric duct or Gartner’s duct 
rests.190191 A remarkable rise in incidence was first 
documented by Herbst and associates192’193 and is at
tributed to the widespread use from the late 1940s 
to the 1970s of DES during early pregnancy in cases 
of habitual or threatened abortion. DES, the non
steroidal estrogen diethylstilbestrol, was first synthe
sized in 1938 by the British biochemist Charles 
Dodds. An estimated 3 to 7 million women had 
taken the drug by 1971, when the very rare develop
ment of clear cell adenocarcinoma of the vagina and 
the cervix in young female offspring was linked to in 
utero exposure to the drug.193-195 More than 500 
cases have been recorded, and it is probable that this 
number is underestimated.196

Most recent patients with vaginal adenocarci
noma have been products of DES-treated pregnan
cies, so that these cases have occurred in young 
women between the ages of 7 and 33 years, with 
most cases appearing between the ages of 17 and 
21 196-198

The risk is higher if the administration of DES 
was started before 12 weeks of pregnancy. About 
60% of the cases originate in the vagina, and the 
others involve the vagina and cervix or the cervix 
alone. Most vaginal tumors arise from foci of ade
nosis on the upper third of the vaginal wall. Ade
nosis with atypia is often seen adjacent to the tumor 
and may represent an intermediate lesion (see 
below). Although we accept that a link between in 
utero DES exposure and adenocarcinoma is estab
lished, it is important to mention that the published 
series of cases are gathered from retrospective case
control and tumor registry reports that may intro
duce selection bias affecting the published results. 
About 25% of the cases have no history of maternal 
medication,198 199 and a prospective study revealed 
no case of invasive genitourinary cancer in the group 
exposed to DES.200 These data suggest that DES is 
not a complete carcinogen and that other factors, 

some associated with the onset of puberty, may be in
volved in the development of the tumor.201

Macroscopic Appearance. The tumor is usually su
perficial, often polypoid, and presents in most cases 
on the anterior wall of the upper vagina (Color 
Figure 2-11). Some cases may appear as firm nodules 
more deeply located in the vaginal wall. Ulceration 
may occur. Lymph node metastases may be present 
even when the primary tumor is of limited extent.

Microscopic Appearance. The tumor is an adeno
carcinoma that grows in one of three patterns: 
tubulocystic, papillary, or solid (Fig. 2-15).

The tubulocystic pattern is seen more often in pa
tients older than 15 years and is associated with a 
better 5-year survival rate. Papillary, solid, and com
bined patterns are more often seen in the group of 
patients younger than 15 years. At high-power mag
nification, the tumor is seen to be composed of 
variable proportions of clear and hobnail cells, the 
former characterized by voluminous clear cytoplasm 
filled with glycogen and the latter by single-cell 
apical projections into the central lumina of the epi
thelial structures.202,203 Mitoses usually are not abun
dant. The tumor is histologically, histochemically, 
and ultrastructurally identical to other clear cell car
cinomas of the female genital tract, notably those 
of the ovary and endometrium.204-206 Cytoplasmic 
mucin stains are negative, but mucin is often present 
at apical cell borders and in lumina. Expression of 
carcinoembryonic antigen is inconstant. Spectropho
tometric DNA analysis of one case has shown an an- 
euploid chromosomal pattern.207 Adenocarcinoma in 
situ is exceedingly rare and may represent an exten
sion of a cervical lesion.208

Etiology. The origin of the tumor appears to be 
mullerian, although tumors of this type were for
merly thought to be of mesonephric nature. The

FIGURE 2-15 Clear cell adenocarcinoma of vagina in 17- 
year-old girl. Tubules are lined by clear and hobnail cells.
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mullerian origin is supported by electron micro
scopic studies.204-206 The etiology of the cases with
out any hormonal exposure remains unsettled; the 
presence of adenosis has been described and may be 
the origin of the tumor.110 The precise method by 
which DES influences the fetal lower genital epithe
lium is not known, but ultrastructural studies suggest 
that DES acts on the stroma of the vaginal wall, af
fecting secondarily the epithelial cells.209 Most ade
nocarcinomas arise from foci of adenosis,203 210 and 
different morphologic arguments tend to implicate 
the endometrial-tubal type cell and not the endocer- 
vical-type cell as the precursor of the malignant ele
ments. Morphologic similitudes exist between clear 
cell adenocarcinoma and endometrial carcinoma, 
and foci of adenosis adjacent to the tumor are com
posed of endometrial-tubal cells.211’212 Occasional ex
amples of transitional microscopic images (atypical 
adenosis)2'3 have been encountered (Fig. 2-16), some 
of which have eventuated in carcinoma of clear cell 
or endometrioid type. The columnar cells of atypical 
adenosis have hyperchromatic nuclei, large nucleoli, 
and irregular cytoplasm. An aneuploid chromosomal 
pattern, a common finding in adenocarcinoma, has 
been demonstrated by spectrophotometric DNA 
analysis.214

Diagnostic procedures include frequent and thor
ough clinical examination of DES-exposed patients 
with cytologic sampling (Color Figure 2-12) and col
poscopy with iodine staining. The smears of clear 
cell adenocarcinoma show isolated elements or ag
gregates of regular columnar cells with hyperchro
matic nuclei and macronucleoli.215 Very atypical cells 
may be observed in the solid type of tumor and may 
be wrongly interpreted as squamous or sarcomatous. 
The vaginal origin of the cells must be established to 
suggest the diagnosis. Cytology detects only a frac
tion of the cases; the Netherlands Registry notes that 
only 33% of the vaginal tumors were identified ifi 

smears.216 Absence of routine vaginal sampling, 
squamous metaplasia covering the tumor, or localiza
tion of the lesion under the mucosal surface are ten
tative explanations of this poor result.216 Biopsy 
remains the mandatory procedure in any suspicious 
area.

The prognosis of clear cell carcinoma is relatively 
favorable, with a 5-year survival rate among cases 
with adequate follow-up data in the range of 75% to 
80%, and about 90% among stage 1 cases.197 Poor 
prognostic factors, in addition to extravaginal exten
sion, include high mitotic activity and lymphatic in
vasion at the primary site. When recurrence takes 
place, it tends to be pelvic or intrathoracic, or both. 
Most cases have been treated surgically, but radiation 
therapy has also been proved effective.205

The differential diagnosis comprises other adeno
carcinomas of the vagina, the most common of 
which are metastatic (see below). Carcinomas other 
than clear cell type, including endometrioid, intestinal, 
and small cell types, have been reported as arising on 
a background of vaginal adenosis.189-217’218 Adenosis 
undergoing microglandular hyperplasia (see Chap. 3) 
in women who are pregnant or taking exogenous 
hormones should not be confused with adenocarci
noma. Rare cases of adenocarcinomas arising in en
dometriosis of the rectovaginal septum have been 
reported.219’220 Another rare lesion is the endodermal 
sinus tumor (yolk sac carcinoma, carcinoma of infant 
vagina).221-224 Originally also thought to be a “meso
nephroma,” this highly malignant tumor of infancy is 
currently considered to be a germ cell tumor, iden
tical to its more frequent counterparts in ovary and 
testis. Characteristic histologic features include tu
bules growing in a loose reticular stroma, papillae 
with vascular cores projecting into tubules (the so- 
called glomeruloid bodies of Schiller or endodermal 
sinuses of Duval), prominent clear cell foci, and in
tra- and extracellular hyaline globules that are

FIGURE 2-16 Atypical adenosis: endometrial- 
type glands proliferating in anarchic appear
ance reminiscent of adenomatous hyperplasia 
of endometrium. This patient (a young woman 
exposed in utero to diethylstilbestrol) subse
quently developed adenocarcinoma at the vagi
nal site from which this biopsy was obtained.
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positive for periodic acid-Schiff (PAS) stain and con
tain a-fetoprotein (Fig. 2-17). Finally, a prolapsed fal
lopian tube after hysterectomy (see above) may also 
enter the differential diagnosis.

Sarcoma

Sarcomas of the vagina are extremely rare and merit 
only brief commentary. Leiomyosarcomas™-™ are 
the most common in adults, but variably docu
mented cases of fibrosarcoma,228 angiosarcoma,229’230 
alveolar soft part sarcoma,231 synovial sarcoma-like 
tumor,232 and various endometrioid sarcomas (Fig. 
2-18) also have been reported. They are usually sub
mucosal in origin and ulcerate only as a late event. 
In children and more rarely in adults, there exists a 
particular type of sarcoma that merits a more com
plete description: the sarcoma botryoides.

Sarcoma Botryoides (Embryonal Rhabdomyosarcoma). 
Sarcoma botryoides presents as a pale red, edema
tous, polypoid “bunch of grapes” appended to the 
vaginal wall.233-236 Two theories have been proposed 
to explain its nature. It may rise from embryonic 
rests composed of the mesenchyme surrounding the 
miillerian ducts, which has retained the ability to dif
ferentiate into varied mesodermal tissues, or from 
tumor cells that secondarily take on an embryonal 
character. The first hypothesis enjoys the most sup
port. Ninety percent of cases are seen in children 
under 5 years of age.

Macroscopic Appearance. The tumor exhibits the 
form of a polypoid mass that owes its red or white 
color to its richness in myxomatous tissue. It is fria
ble, hemorrhagic, and soft. Cut sections reveal a pale 
yellow-white, uniform tissue. When it is voluminous, 
it may be present at the vaginal orifice in the form of 
nodular clusters of variable size. Some tumors re

main localized under the mucosa, eventually herni
ating into the vaginal cavity and ulcerating.

Microscopic Appearance. The great majority of tu
mors grow as pure embryonal rhabdomyosarcoma 
(Fig. 2-19). Beneath the mucosa is a condensed 
“cambium layer” of small round cells with brightly 
eosinophilic cytoplasm, in which cross-striations can 
occasionally be demonstrated; the deeper tissues are 
edematous and contain fewer tumor cells.

Other histologic patterns may be present: large 
cells with central nuclei and a clear, abundant cyto
plasm containing PAS-positive diastase-soluble mate
rial, or small cells with dense nuclei and an elon
gated eosinophilic cytoplasm. The loosely arranged 
cells are dispersed in an edematous stroma. Mitoses 
are numerous. Immunohistochemically, most cases 
express myoglobin237 and desmin.238

The clinical prognosis is poor, with 5-year sur
vival approximating 15%. The evolution is one of 
local recurrences and extension to adjacent organs, 
as well as metastases to lymph nodes and lungs. A 
better prognosis can be expected if the tumor is 
strictly localized.235

Differential diagnosis must be made with the fi- 
broepithelial polyp,95-100 which exhibits the same 
myxoid stroma but does not have a dense cellular 
subepithelial layer and reveals no muscular differen
tiation. This lesion occurs almost exclusively in 
adults, as does the fetal rhabdomyoma, 143’239’240 a rare 
benign tumor with a myxoid stroma containing strap 
cells with cross-striations but no cambium layer and 
no mitotic figures.

Other Malignant Tumors

About 150 cases of primary vaginal malignant mela
noma have been reported, most often in elderly 
women.241-245 They- account for less than 3% of ail

FIGURE 2-17 Endodermal sinus tumor of infant vagina. A 
Schiller-Duval body is present in the center.
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FIGURE 2-18 Low-grade endometrioid stromal 
sarcoma. The tumor is covered by unremarkable 
vaginal mucosa.

malignant tumors of the vagina. They appear as blue 
or black, frequently ulcerated nodules. Histologic
ally, they resemble melanomas in other sites. The 
depth of invasion (Clark level)243 and the thickness of 
the tumor (Breslow method)246 should be measured, 
because they represent valuable prognostic factors. 
The prognosis is poor.

Neuroepithelial small cell carcinoma has been 
rarely reported in the vagina.247-248 It is character
ized by dense cords of small cells with hyperchro- 
matic nuclei and cytoplasmic argyrophilic granules. 
The granules are well demonstrated by electron mi
croscopy or immunohistochemistry (chromogranin, 
neuron-specific enolase). These tumors should be 
recognized because they have an aggressive nature 
with rapid recurrences and distant metastases. A case 
associated with adenosis has been reported.217 

Among the rarer tumors are plasmacytoma,2''9'250 ma
lignant lymphoma,25' basal cell carcinoma 252 and ma
lignant mixed tumor.'50-253 Seven cases of primary 
carcinosarcoma (malignant mixed mesodermal tumor) 
have been reported.228

Metastatic Tumors

Vaginal metastases are more frequent than primary 
tumors in this site. They are occasionally the first 
clinical manifestations of an occult neoplasm else
where. They arise most frequently from carcinomas 
of the vulva, cervix,180-181 endometrium254 (Fig. 
2-20), or ovary.255 They are usually found on the 
posterior vaginal wall. Also encountered are metas
tases from tumors of the kidney,256 breast,257 pancre-

FIGURE 2-19 Sarcoma botryoides: polyps with submucosal 
“cambium layer” of tumor cells.
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FIGURE 2-20 Metastatic adenocarcinoma of the endometrium 
in the vagina.

as,258 and colon and rectum.259 Metastases of renal 
clear cell carcinoma may be confused with primary 
vaginal clear cell carcinoma; the clinical history, 
tumor location, and ultrastructure are all useful dis
tinguishing features. The metastasis may clinically 
precede the manifestation of the primary renal le
sion.256-260 Choriocarcinoma not frequently gives rise 
to blue, very hemorrhagic nodules, the growth of 
which may be extremely rapid. Uterine sarcomas, 
like endometrial carcinomas, have a high propensity 
for vaginal metastases. The prognosis is very poor in 
these disseminated lesions.
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The Cervix

The frequent morphologic alterations of inflamma
tory, hormonal, or tumorous origin in the uterine 
cervix constitute a vast field of clinicopathologic in
vestigation that has been greatly exploited since the 
beginning of this century. These studies are of value 
to us notably with respect to the early diagnosis of 
cancer, knowledge of the extremely varied pictures 
of cervical infections, and discovery of new histologic 
and clinical concepts such as the entities of dysplasia 
and in situ carcinoma. The study of the uterine 
cervix has been of general interest and has led, for 
example, to the investigation of intraepithelial can
cers of other organs, such as the bronchus, the lar
ynx, and the stomach. The role of viruses in the 
early stages of carcinogenesis of solid tumors has 
been studied in greatest detail in the cervix. These 
few remarks serve to illuminate the important posi
tion of the cervix in pathologic anatomy.

EMBRYOLOGY

The uterine cervix is of mesodermal origin. It arises 
from the fusion of the middle portions of the 
mullerian ducts; the adjacent mesenchyme gives rise 
to the connective tissue stroma and muscle fibers. 
The stratified squamous epithelium of the ectocervix 
originates from the epithelium of the primitive 
uterine canal derived from the urogenital sinus.1 
The glandular epithelium becomes mucus-producing 
by metaplasia from the primitive cuboidal epithelium
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derived from the mullerian ducts. During the late 
fetal and neonatal period, the junction between the 
two epithelia is located on the ectocervix; this ectro
pion may be the result of maternal hormonal stimu
lation.2 The cervical stroma is invaded by straight 
glands issuing from the surface epithelium; these 
glands ramify secondarily.

ANATOMY

The cervix has a more or less cylindrical shape and 
forms the inferior third of the uterus. Its lowest part, 
known as the portio vaginalis, projects into the va
gina. The external os represents the junction be
tween the portio and the endocervical canal, which 
itself communicates with the endometrial cavity at 
the internal os.3 The average length of the cervix is 
about 3 cm, its diameter at the base is 3 cm, and its 
inferior diameter is from 2.5 to 3 cm. It represents a 
fibromuscular structure covered by a mucosa. The 
internal surface is covered by rugae directed 
obliquely toward the upper portion, originating from 
an anterior and a posterior longitudinal fold. The 
vascularization issues from branches of the uterovag
inal artery and the vaginal artery (a branch of the 
hypogastric artery).4 The cervix is innervated by the 
uterine plexus and contains sensory fibers.5 The 
lymphatics from the superficial and deep stroma col
lect into different channels, which run to the iliac, 
hypogastric, obturator, and sacral nodes.



Histology I 73

HISTOLOGY

The cervix comprises two distinct parts. The ectocer
vix is covered by a stratified squamous epithelium 
that overlies a dense fibrous stroma.6-9 The endocer
vix is covered by an unistratified columnar mucosa 
resting on a stroma rich in mucus-secreting glands. 
Fluhmann10 has demonstrated that these glands are 
actually clefts issuing from the surface mucosa.

The squamous ectocervical epithelium is composed 
of basal, intermediate, and superficial cell layers 
identical to those of the vaginal mucosa. Five layers 
are recognizable (Fig. 3-1).

The basal layer (Cl) is in contact with the base
ment membrane; this is the reserve cell layer. The 
cells are oriented perpendicular to the basal lamina 
and normally exhibit mitotic figures because they 
constitute the reproductive cells of the epithelium. 
The enzymes phosphorylase and amylo-1,6-glucosi- 
dase, required for glycogen synthesis, are localized in 
these cells.

Layer C2 consists of two or three rows of para
basal cells; this is the most rapidly proliferative layer. 
Layer C3 is characterized by the presence of glyco
gen11 (manifested by clear cytoplasm) and the devel
opment of intercellular bridges (desmosomes). Layer 
C4 is rich in glycogen, and the intercellular bridges 
begin to disappear; it does not contain eleidin gran
ules like its cutaneous equivalent.

The superficial layer (C5) contains large cells with 
pyknotic nuclei. Eosinophilia of the cytoplasm is re

lated to the presence of keratin microfilaments.12 
Immunohistochemistry reveals the existence of 19 
different cytokeratins.13’14

The endocervical muciparous columnar epithelium 
is composed of tall cells with elongated basal nuclei 
and occasional ciliated cells (Figs. 3-2 and 3-3 and 
Color Fig. 3-1). This mucosa penetrates into the 
stroma, where it gives rise to glands lined by co
lumnar cells with abundant clear cytoplasm and basal 
nuclei.15

The cervical stroma is dense and comprises fas
cicles of fusiform connective tissue cells, collage
nous and elastic fibers, and scattered smooth 
muscle fibers. The latter are more numerous in the 
superior part of the cervix, where they constitute 
about 15% of the stromal elements. A narrow sub- 
epithelial myxoid zone may be present. The stroma 
does not undergo cyclic histologic modifications 
such as those of the endometrial stroma.

The junction of the two epithelia occurs nor
mally at the level of the external os by direct con
tact or more frequently by a transformation zone of 
metaplastic squamous epithelium (squamocolumnar 
junction or transformation zone).16

The schema adapted from Ober17 indicates the 
different modes of junction encountered (Fig. 3-4). 
During the period of genital activity, the endocer
vical mucosa tends to extend toward the external 
cervical orifice (ectopy or ectropion). Before puberty 
and after ovarian activity ceases, the glandular epi
thelium is pushed back into the endocervical canal 
by the squamous ectocervical epithelium (entropion,

FIGURE 3-1 Normal squamous mucosa of ectocervix: Cl, deep laver in contact with basement 
membrane: C2, parabasal layer constituted by two or three rows Tit ceift; C3, intermediate layer 
rich in glycogen; C4, layer rich in glycogen and showing beginning disappearance of intercellular 
bridges; and C5, superficial layer with pyknotic nuclei.
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FIGURE 3-2 Endocervical columnar mucosa.

Fig. 3-5).1819 The clinical significance is that in post
menopausal women, intraepithelial and invasive 
squamous carcinomas are seen in the endocervical 
canal.

The squamous mucosa presents the same hor
monal modifications as the vaginal mucosa and un
dergoes cyclic keratinization in relation to estro
genic activity. It contains glycogen, particularly in 
the intermediate cell layers (navicular cells). The 
maturation cycle of the squamous cell takes about 4 
days.

With regard to the endocervical glandular mu
cosa, cyclic modifications are discrete. Wollner20 has 
described in the estrogenic phase of the cycle an aug
mentation of cellular proliferation and of the 
number of papillary projections of the mucosa. It 
must be admitted that the endocervical mucosa, al
though of miillerian origin like the vaginal and endo
metrial mucosae, reacts only discretely to genital 
hormonal stimulation. On the contrary, the secretion 
of glandular cells constitutes the cervical mucous gel 
and exhibits cyclic variations. The secretion is abun
dant and alkaline, and it facilitates the penetration of 
spermatozoa during the estrogenic phase; it is scant, 
acid, and thick after ovulation, thus hindering sperm 
migration. Biochemical and electron microscopic 
studies have revealed the complex structure of the 
mucous gel.8 It is composed of a micellar network of 
glycoproteins in which the intermicellar spaces are 
occupied by cervical plasma. Crystallization of the 
mucus is favored by the presence of potassium and 
sodium chloride ions. The parallel orientation of the 
glycoprotein micelles during the estrogenic phase fa

vors sperm migration. This orientation disappears 
during the progestational phase.

Electron microscopy shows that the endocervical 
cell cytoplasm contains numerous clear vacuoles re
lated to mucous secretion, as well as filamentous 
structures of still unknown function (see Fig. 3-3).

The squamocolumnar junction or transformation 
zone shows the presence of Langerhans cells dis
persed among the squamous cells.21*28 These cells 
have a vesicular nucleus surrounded by a clear cyto
plasm. Their presence can be demonstrated immuno- 
histochemically by the use of monoclonal antibodies 
to S-100 protein. Langerhans cells are of bone 
marrow origin and are involved in local immune 
mechanisms.24 They form part of the system of muco
sal-associated lymphoid tissue similar to that found in 
other mucosae exposed to the external environment. 
Their activity is influenced by clinical circumstances 
such as the presence of human papillomavirus or the 
existence of cervical intraepithelial neoplasia.25

Atypical Ectodermal 
and Mesodermal Structures

On rare occasions, ectodermal and mesodermal 
structures have been described in the cervix. Ecto
dermal structures include hair follicles, sweat 
glands, and sebaceous glands. Two explanations are 
proposed: (1) under appropriate stimuli, adult mes
odermal tissue is able to form epidermis and epi
dermal appendages, or (2) misplaced ectodermal 
embryonal precursors after an abnormal cephalic
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FIGURE 3-3 Electron micrograph (X22.050) of endocervical mucosal cells showing cytoplasmic 
clear vacuoles of mucin secretion (uc.) and filamentous structures (s.f.), with microvilli bordering 
the apical poles of the cells (m.ti).

migration remain in the cervical region. The 
former theory seems more probable and may repre
sent a metaplastic phenomenon.26 Atypical localiza
tion of mesodermal tissue such as cartilage has been 
reported in the cervix.27 This has no clinical 
significance.

Mesonephric Remnants

Mesonephric remnants representing the distal end of 
the mesonephric ducts are present in about 1% of 
cervices.28 They consist of small tubules or cysts 
lined by a cuboidal or flattened nonciliated epithe-

FIGURE 3-4 Schematic drawing of the different modes of 
junction between the squamous and columnar epithelia of the 
cervix. (Adapted from Ober KG: Les variations morpholog- 
iques du col durant la vie de la femme. Bull Soc Beige 
Gynecol Obstet 28:203-213, 1958).
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FIGURE 3-5 Zone of squamocolumnar junction and nabothian 
cysts.

lium and are located in the lateral cervical walls.28-30 
The absence of mucin or glycogen is characteristic 
of the mesonephric epithelium. Rare cases of adeno
carcinoma arising in the lateral wall and consisting of 
nonmucinous structures have been considered to be 
related to a mesonephric origin.28 31

Histologic Appearance During Pregnancy

The histologic appearance of the cervix is modified 
during pregnancy.32’33 The squamous epithelium 
shows an increase in thickness and hyperactivity of 
the basal cells manifested by the appearance of sup
plementary basal cell layers. This hyperplasia only 
partially involves the epithelium, leaving intact rows 
of differentiated cells at the surface. When dyspolar- 
ity, cellular atypia, and full-thickness epithelial imma
turity are seen, these changes should not be attrib
uted to pregnancy but rather to a dysplastic or 
neoplastic condition.

The endocervical glands also manifest hyper
plastic phenomena, accompanied sometimes by squa
mous metaplasia (Fig. 3-6A). According to Fluh- 
mann,10 these glands, which actually represent 
infoldings of endocervical mucosa, will present new 
and more pronounced invaginations in the course of 
pregnancy (tunnel clusters). Secretory activity of the 
cells is augmented, and the apical pole, filled with 
mucin, presents a bulging appearance. This impor
tant proliferation of endocervical mucin-secreting 
cells results in eversion of the endocervical mucosa 
into the exocervix, pushing the squamous epithelium 
away from the external os. This ectropion is a 
common feature in the primigravida, with eventual 
secondary erosion of the fragile epithelium. Healing 

by replacement with squamous epithelium is the rule 
after pregnancy. Positive immunoreactivity with 
S-100 protein has been found in cervical glands dur
ing pregnancy.34

More marked microglandular endocervical hy
perplasia (see below) may also occur. It is also ob
served in patients using oral contraceptives35 and 
rarely after menopause.36 Correlation with a high 
level of progesterone activity is postulated.

Decidual Change

In pregnancy, there may be a decidual transforma
tion of the cervical stroma (Fig. 3-6B).37138 With the 
extended use of colposcopy, it is more frequently 
seen both in the endocervix and the ectocervix.39>4° 
Macroscopically, one observes a small structure that is 
raised, nodular, and highly vascularized. Microscopi
cally, the decidual cells are large, with round nuclei 
containing conspicuous nucleoli, surrounded by 
abundant glycogen-rich cytoplasm. If degenerative 
changes occur, these cells may be irregular with hy
perchromatic nuclei. They should not be mistaken 
for neoplastic cells. Very marked decidual reaction 
may present as a submucosal tumor or an endocer
vical polyp composed largely of decidual cells. Re
gression is observed after the pregnancy.

Arias-Stella Reaction

Gestational Arias-Stella reaction may be observed in 
endocervical glands (Fig. 3-7).41 These cellular aty- 
pias should not be confused with adenocarcinoma.

MALFORMATIONS

Congenital malformations of the cervix generally ac
company those of the corpus uteri. In this form, 
bicervical uterus, coupled and partitioned cervices, 
and cervical hypoplasia and aplasia may be encoun
tered.42 Cervical hoods and “cockscomb” malforma
tions are seen in young women who were exposed in 
utero to diethylstilbestrol (DES), and they may be as
sociated with infertility or habitual abortion.43

INFLAMMATORY DISEASES

Acute Cervicitis

Inflammatory diseases are discussed at length in 
Chapter 2. The same causal agents may involve the 
cervix and cause acute and chronic lesions. The in
fection may be the result of direct invasion of the 
cervix, spread of an infection from other parts of the 
genital tract and adjoining organs, or blood-borne 
contamination. Routine bacteriologic studies often
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FIGURE 3-6 Photomicrograph of cervix uteri during pregnancy. (A) Hyperplasia of glandular 
epithelium. (B) Decidual reaction of stroma.

demonstrate the presence of pathogenic organisms 
not accompanied by clinical symptoms.

Acute cervicitis may result from primary infec
tion by different organisms such as bacteria, fungi, 
parasites, or viruses. Table 3-1 indicates the various 
agents that can cause cervicitis.

Clinically, acute infection is manifested by a pu
rulent, leukorrheal, malodorous discharge. Macro
scopically, the cervix is edematous, congested, and 
exhibits an intense red color; the causative organism 
may be identified in the purulent leukorrheal dis
charge. The histologic appearance is that of a predom-
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FIGURE 3-7 Arias-Stella reaction of endocervical glands seen in curettage specimen. The angu- 
lar, hyperchromatic but uniformly dense nuclei are typical.

inantly polymorphonuclear leukocytic inflammatory 
infiltrate, with marked vascularization and edema of 
the submucosa (Fig. 3-8). When the squamous epi
thelium is infiltrated by neutrophils, it may exhibit 
spongiosis, acanthosis, and nuclear and cytoplasmic 
vacuolization.

Vaginal smears show an abundant inflammatory 
exudate rich in neutrophils, histiocytes, and mucus, 
with the squamous cells presenting diverse nuclear 
(anisonucleosis, pyknosis, karyorrhexis) and cyto
plasmic changes (precocious eosinophilia, vacuoliza
tion, and alteration of the cell membrane with 
cytolysis; Color Fig. 3-2). The intensity of these cyto
logic alterations is a function of the gravity of the 

cervical lesions and permits the observer to follow 
the evolution of the disease. Columnar endocervical 
cells may also reveal morphologic alterations such as 
hypertrophic nuclei and vacuolated cytoplasm.

Repair phenomena appear if the inflammation 
subsides. Granulation tissue is replaced by regener
ating epithelial cells, which exhibit large, hyperchro
matic nuclei with frequent mitoses. In smears, these 
regenerating cells should not be misinterpreted as 
dysplastic or neoplastic. The absence of definite cri
teria of malignancy, the recognition of the inflamma
tory event, and amelioration after treatment of the 
inflammation may help to solve the problem. These 
alterations are particularly difficult to interpret 
when they occur in endocervical columnar cells.44

TABLE 3-1.
Causal Agents of Cervicitis

Bacterial agents: Various cocci (streptococci, staphylococci, 
enterococci), lactobacilli (?),

Gardnerella, Corynebacterium diphtheriae, Neisseria gonorrhoeae, 
Chlamydia trachomatis, Treponema, Mycobacterium tuberculosis, 
Leptothrix

Fungal agents: Candida albicans, Torulopsis glabrata, Coccidioides 
immitis, Aspergillus, Toxoplasma, Blastomyces

Parasitic agents: Trichomonas vaginalis
Viral agents: Herpes genitalis, cytomegalovirus, human 

papillomavirus
Protozoal agents: Entamoeba histolytica, Balantidium coli, Vorticella 
Helminthic agents: Schistosoma haematobium / mansoni!japonicum

Chronic Cervicitis

The existence of chronic infection of the uterine 
cervix has been recognized for about a century. Be
fore then, the clinical signs of cervicitis such as leu
korrhea were attributed to “chronic inflammation of 
the matrix,” the etiology of which was poorly de
fined. Chronic cervicitis is the most common gyneco
logic disease and the most common cause of leukor
rhea, being discovered in about one third of women 
examined by gynecologists. Several factors explain 
its frequency:
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1. The cervix is exposed to diverse traumata of 
genital life.

2. The multiple folds of the cervical mucosa 
favor microbial pollution.

3. The constant presence of cervical and endo
metrial secretions constitutes an environment 
favorable to the development of pathogenic 
organisms.

4. The rich lymphatic drainage in the region 
facilitates the dissemination of infections, 
originating most commonly in the urinary 
tract.

5. Modifications of the hormonal milieu create 
morphologic alterations in the mucosa.

The causal organisms are the same as for acute 
cervicitis (see Table 3-1). The gonococcus, one of the 
most common, has decreased in frequency since the 
beginning of the antibiotic era. Mycoplasma, Chla
mydia, and Gardnerella vaginalis have been recog
nized recently as playing a frequent role.

Macroscopic Appearance. The macroscopic pic
tures seen in chronic cervicitis are varied. The 
ectocervix may appear normal, the infection being 
localized to the endocervical canal, or it may display 
profound alterations. In the latter case, it is de
formed, budding, granular, congested, and edema
tous, or it may contain more or less extensive zones

FIGURE 3-8 Acute and chronic cervicitis: microscopic appearances. (A) Leukocytic infiltration of 
epithelium and subjacent stroma, vascular congestion. (B) Acute inflammatory infiltrate rich in 
polymorphonuclear leukocytes invading epithelium and stroma. (C) The stroma shows a discrete 
chronic inflammatory infiltrate rich in lymphocytes and plasma cells, with no alteration of the 
glandular epithelium. (D) Polymorphonuclear leukocytic stromal infiltrate and alterations of the 
glandular epithelium. (E) Focus of squamous metaplasia and leukocytic infiltration. (F) Detail of 
the focus of squamous metaplasia seen in E.
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of red granular surface erosion. Glandular cysts proj
ect under the mucosa, and lacerations are sometimes 
visible. The extent and severity of these lesions de
termine the macroscopic appearance and the clinical 
manifestations. With time, progressive fibrosis takes 
place occasionally resulting in a cicatricial stenosis of 
the cervical canal.

Colposcopic examination facilitates the identifi
cation of these lesions.45,46 The best known findings 
by this technique are (1) true erosion of the mu
cosa, (2) leukoplakic foci due to mucosal hyperkera
tosis, (3) hyperemia and infiltration of the submu
cosa in the zones of erosion, and (4) ectropion, or 
the presence of glandular epithelium covering the 
ectocervix.

Certain chronic infections cause specific ana
tomic modifications. The most notable of these are 
condylomata acuminata and the mucous plaques of 
secondary syphilis.

Microscopic Appearance. The histologic lesions 
provoked by chronic inflammatory phenomena are 
varied, and their intensity depends on local and sys
temic factors (Figs. 3-8 and 3-9). The most discrete 
consist of lymphoplasmacytic infiltration and vas
cular congestion of the submucosa without alteration 
of the squamous or glandular mucosa. This type of 
lesion is extremely frequent and often is of little clin
ical significance. When the inflammatory infiltrate is 
more extensive, it reaches the basal layers of the epi-

FIGURE 3-9 Chronic cerviticis: microscopic appearances. (A,B) Papillary structure of the 
endocervical mucosa with leukocytic infiltration. (C) Degenerative alterations of surface epithe
lium. (D) Leukocytic inflammatory infiltrate and discrete squamous metaplasia at left. (E) Papil
lary structure of endocervical mucosa, leukocytic stromal infiltrate. (F) Focus of squamous 
metaplasia.
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Color Figure 3-1 Color Figure 3-2

Color Figure 3-3 Color Figure 3-4

Color Figure 3-1 Cervical smear: normal endocervical cells. The presence of endocervical cells 
such as these or of metaplastic cells (see Color Figs. 3-7 and 3-8) should be noted as an indication 
that the smear has attained the squamous-columnar junction.

Color Figure 3-2 Cervical smear: atypia due to Trichomonas vaginalis infection. Note aniso- 
nucleosis, nuclear hyperchromasia, and perinuclear haloes. The inflammatory background and 
the presence of the parasite (see Color Fig. 3-5) aid in the distinction from condyloma (Color Figs. 
3-10 through 3-12) and dysplasia (Color Figs. 3-22 through 3-25).

Color Figure 3-3 Cervical smear: follicular cervicitis. Numerous benign lymphocytes must not 
be mistaken for endometrial cells or cells exfoliated from a small cell carcinoma or malignant 
lymphoma.

Color Figure 3-4 Cervical smear: endocervical cells showing hyperplasia with nuclear atypia in 
biopsy-proven severe acute and chronic endocervicitis with microglandular hyperplasia. (Compare 
with Color Figs. 3-6, 3-31, and 3-32.)
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Color Figure 3-5 Color Figure 3-6

Color Figure 3-7 Color Figure 3-8

Color Figure 3-5 Cervical smear: trichomoniasis. Several organisms with distinct nuclei are pres
ent in an inflammatory background (arrow).

Color Figure 3-6 Cervical smear: atypia due to endocervical repair phenomenon. Note variabil
ity in cell size and enlarged nuclei with prominent nucleoli and granular chromatin. (Compare 
with Color Figs. 3-4, 3-31, and 3-32.)

Color Figure 3-7 Cervical smear: squamous metaplasia. Group of parabasal-type cells in a row 
with cytoplasmic molding and flattening at one surface.

Color Figure 3-8 Cervical smear: atypical metaplasia. Small cells similar in shape and orientation 
to those seen in Color Figure 3-7 but with moderate nuclear atypia. Abnormal chromatin clump
ing of dysplasia in parabasal or metaplastic cells is absent. (Compare with Color Figs. 3-23 
through 3-25.)
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Color Figure 3-10Color Figure 3-9

Color Figure 3-11 Color Figure 3-12

Color Figure 3-13

*

Color Figure 3-9 Cervical smear: Herpesvirus hominis type 2 infection. Multinucleated cells with 
“ground-glass” nuclei can be seen.

Color Figure 3-10 Cervical smear: flat condyloma or wart virus infection. Typical cytoplasmic 
haloes and peripheral cytoplasmic thickening of squamous cells with orangeophilic or fuchsia red 
staining. Nuclei are small, dense, and irregular.

Color Figure 3-11 Cervical smear: flat condyloma or wart virus infection. Koilocytotic cells with 
cytoplasmic haloes, peripherally dense cytoplasm, and “raisinoid” nuclei.

Color Figure 3-12 Cervical smear: flat condyloma or wart virus infection. Pronounced cytoplas
mic vacuolation and moderate nuclear atypia including binucleation. This should be reported as 
“mild dysplasia of probable viral origin.”

Color Figure 3-13 Cervical smear: chlamydial cervicitis. Cell with typical cytoplasmic inclusion 
with distinct borders.
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Color Figure 3-14 Color Figure 3-15

Color Figure 3-16 Color Figure 3-17

Color Figure 3-14 Positive Schiller test in extensive cervicitis. Squamous epithelium is only 
slightly stained by iodine. No dysplasia was present (Courtesy of Dr. R. Cartier)

Color Figure 3-15 Positive Schiller test in vaginal condyloma. Cervix is normal and is deeply 
stained by iodine. (Courtesy of Dr. R. Cartier)

Color Figure 3-16 Colposcopic view of herpetic ulcers of anterior vaginal fornix and cervix. 
(Courtesy of Dr. R. Cartier)

Color Figure 3-17 Colposcopic picture of endocervical polyp. The polyp protrudes through the 
external os and shows squamous metaplasia (white) on its surface. (Courtesy of Dr. R. Cartier)
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Color Figure 3-18 Color Figure 3-19

Color Figure 3-20 Color Figure 3-21

Color Figure 3-18 Colposcopic picture of severe dysplasia (CIN III). After application of acetic 
acid, the cervix shows a polymorphous appearance, with mosaic punctation, marked congestion, 
and a white cuffed gland opening at the lower left of the figure. (Courtesy of Dr. R. Cartier)

Color Figure 3-19 Colposcopic picture of severe dysplasia (CIN III). Acetowhite epithelium indi
cates a large ectocervical lesion. The squamocolumnar junction is visible at the external os. An 
IUD string protrudes from the endocervical canal. (Courtesy of Dr. R. Cartier)

Color Figure 3-20 Colposcopic picture of severe dysplasia (CIN III). Examination using a 
Palmer polyp forceps as endocervical speculum demonstrates that the endocervical mucosa is 
white and smooth, with no squamocolumnar junction visible (compare with Color Fig. 3-19). 
(Courtesy of Dr. R. Cartier)

Color Figure 3-21 Colposcopic picture of invasive squamous cell carcinoma. This large fun
gating tumor extends to the posterior vaginal wall. Note atypical pattern of surface blood vessels. 
(Courtesy of Dr. R. Cartier)
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Color Figure 3-22 Color Figure 3-23

Color Figure 3-24 Color Figure 3-25

Color Figure 3-22 Cervical smear: mild dysplasia (CIN I). Dyskaryosis and slight nuclear atypia 
of superficial and intermediate squamous cells.

Color Figure 3-23 Cervical smear: moderate dysplasia (CIN II). Intermediate and parabasal 
squamous cells show anisonucleosis, nuclear hyperchromasia, and fine chromatin clumping.

Color Figure 3-24 Cervical smear: moderate dysplasia (CIN II). Intermediate and parabasal 
squamous cells show anisonucleosis, nuclear hyperchromasia, and fine chromatin clumping.

Color Figure 3-25 Cervical smear: severe dysplasia (CIN III). Parabasal dyskaryosis of small 
squamous cells with basophilic cytoplasm and marked nuclear atypia.
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Color Figure 3-26 Color Figure 3-27

Color Figure 3-28 Color Figure 3-29

Color Figure 3-26 Cervical smear: squamous carcinoma in situ (CIN III or CIS). Findings are 
similar to those in Color Figure 3-25, but less cytoplasm is present. The similarity of these two 
cases argues in favor of the CIN classification.

Color Figure 3-27 Cervical smear: squamous carcinoma in situ (CIN III or CIS), large cell type. 
This smear is similar to that depicted in Color Figure 3-26, but the neoplastic cells are considera
bly larger (figures taken at same magnification). The uniformity of the neoplastic cells and the ab
sence of a “tumor diathesis” are factors against the diagnosis of invasive large cell carcinoma 
(compare with Color Fig. 3-29).

Color Figure 3-28 Cervical smear: invasive keratinizing squamous cell carcinoma. Cells with ma
lignant nuclei and voluminous cytoplasm showing keratinization.

Color Figure 3-29 Cervical smear: invasive squamous cell carcinoma, large cell nonkeratinizing 
type. In addition to nuclear criteria of malignancy, cells are pleomorphic and there is a necrotic 
background (“tumor diathesis”). (Compare with Color Fig. 3-27).
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Color Figure 3-30 Color Figure 3-31

Color Figure 3-32

Color Figure 3-30 Cervical smear: invasive small cell carcinoma. Cells are small, round, and 
fairly uniform. “Tumor diathesis” was present elsewhere in the smear.

Color Figure 3-31 Cervical smear: adenocarcinoma of endocervix. The neoplastic cells are in a 
papillary cluster and show the usual nuclear criteria of malignancy. Compared with adeno
carcinoma of the endometrium (Color Figs. 3-32 and 4-6), the cells of endocervical adeno
carcinoma are larger and have large cytoplasmic vacuoles; they are also more likely to contain 
macronucleoli (not seen in this figure). Also compare with benign endocervical atypias in Color 
Figures 3-4, 3-6, and 3-8.

Color Figure 3-32 Cervical smear: adenocarcinoma of endometrium extending to cervix (direct 
scrape and smear of tumor). Compare with Color Figure 3-31.
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thelium, spreads within the stroma, and surrounds 
the endocervical glands. This infiltrate is composed 
of lymphocytes, neutrophils, plasma cells, and histio
cytes. If lymphoid follicles are prominent, the desig
nation follicular cervicitis is applied (Fig. 3-10 and 
Color Fig. 3-3). Cervical smears may reveal the pres
ence of a characteristic rich pleomorphic infiltrate 
composed of lymphoid cells and macrophages. Follic
ular cervicitis is frequently associated with chlamydial 
infection.47 It is more frequent in postmenopausal 
women and should not be confused microscopically 
with a leukemic or lymphomatous lesion.48 The en
docervical mucosa reacts by proliferating and devel
oping superficial papillary formations that may proj
ect at the external orifice of the cervix (ectropion). 
The endocervical mucosa, congestive and proliferat
ing, forms a visible collar around the cervical os.

The squamous epithelium is more resistant, and 
the lesions are limited at this stage to the basal cell 
layers. These cells show discrete nuclear and cyto
plasmic atypias, and leukocytes infiltrate the 
epithelium.

In more severe cervicitis, all the histologic struc
tures are altered or destroyed by the inflammatory 
infiltrate. Either the epithelia are replaced by inflam
matory infiltrates or they present cytologic altera
tions of reactive type (Fig. 3-11). The squamous 
epithelium shows hyperkeratosis, acanthosis, and 
anomalies of size and shape of cells and of nuclei. In
tracellular glycogen is diminished or absent. This 

disappearance of glycogen is demonstrated clinically 
by the Schiller test (the cervical mucosa is stained 
brown by iodine except in areas in which glycogen is 
deficient). These cellular anomalies should not be 
confused with cervical intraepithelial neoplasia 
(CIN). The stroma is congested, edematous, and 
contains numerous leukocytes and histiocytes con
centrated around blood vessels. The glands are di
lated, cystic (nabothian cysts; Fig. 3-12), or destroyed 
by the inflammation. Nabothian cysts result from 
blockage of the endocervical gland necks by inflam
mation or subsequent squamous metaplasia. Vascular 
congestion favors the appearance of hemorrhages, 
especially during pregnancy.

Repair phenomena appearing in longstanding cer
vicitis are characterized by considerable cellular al
terations of squamous and columnar cells which 
should not be confused with CIN.49 They corre
spond to an epithelial proliferation replacing the de
stroyed epithelium. The presence of enlarged nucle
oli is the expression of active repair protein synthesis 
(cell regeneration). The nuclei, though enlarged, ir
regular, and hyperchromatic, lack the very marked 
anomalies of neoplastic cells. The columnar cells 
have large clear, hypochromatic nuclei, conspicuous 
nucleoli, and dense eosinophilic cytoplasm. Mitoses 
are normal. The nuclear-cytoplasmic ratio is within 
normal limits. These repair anomalies are well illus
trated in postconization smears and biopsies and 
after radiation therapy.

FIGURE 3-10 Follicular cervicitis: lymphoid tissue with germinal centers in endocervix.
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FIGURE 3-12 Chronic cervicitis: cystic dilatation of cervical glands (nabothian cysts).
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Erosion and Squamous Metaplasia

The term erosion has been used in several different 
senses, but because the early description by Meyer50 
emphasized its relation to inflammatory processes, it 
will be considered at this point. Most important is 
that the common usage of the term does not denote 
an erosion in the histopathologic sense (ie, mucosal 
denudation or ulceration), but rather an outgrowth 
of endocervical columnar epithelium onto the portio 
(ectropion), where, because the thinner mucosa is 
relatively transparent, the underlying blood vessels 
give the area involved (often a ring-like zone around 
the external os) a red or eroded appearance. To un
derstand its development, it is necessary to recall 
that the external os of the cervix represents the 
normal boundary between mucus-secreting glan
dular epithelium and stratified squamous epithelium 
(transformation zone).

Modifications in pH, under the influence of bac
terial or hormonal factors, bring about disturbances 
in the equilibrium between the two epithelia. In the 
first stage, the glandular epithelium proliferates onto 
the squamous territory by the following mechanism: 
an elevation of pH provokes maceration of the squa
mous epithelium, which becomes infiltrated by poly
morphonuclear leukocytes, degenerates, disappears, 
and is replaced by glandular epithelium. When the 
pH is lowered, the glandular epithelium this time re

cedes before the squamous lining. The latter creeps 
under the columnar cells, pushes them back, invades 
the necks of the glands, and produces the picture of 
squamous metaplasia (Figs. 3-13 through 3-16). Thus, 
the localization of the borderline or transformation 
zone varies according to the factors mentioned pre
viously and is better visualized with the use of the 
colposcope, which can also determine the location 
and extent of cervical lesions. These lesions are so 
common that they can be considered as physiologic 
changes expressing the search for a constant equilib
rium between the two epithelia.

Although the inflammatory etiology of cervical 
erosion represents the classic theory, many authors 
agree with Fluhmann51 that the lesion is more often 
either congenital or acquired from an ectropion sec
ondary to trauma. Biopsies often show papillary pro
jections of columnar epithelium overlying a stroma 
devoid of inflammatory cells. The classic explanation 
of squamous metaplasia is also not accepted by all au
thors. According to the historic work of Meyer,50 the 
image of metaplasia is produced when the squamous 
epithelium becomes dominant and insinuates itself 
under the glandular epithelium; it therefore be
comes evident that the term metaplasia is inexact be
cause it is not a case of epithelial transformation but 
rather of squamous epithelialization. The term epi- 
dermization has been used for this phenomenon— 
although incorrectly, because true epidermis does
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FIGURE 3-14 Squamous metaplasia (right), arising in reserve cell hyperplasia (left).

not participate. Usage and numerous works, how
ever, have consecrated these terms.

The second hypothesis postulates the existence 
of a true metaplasia (squamous prosoplasia of 
Fluhmann) arising from the pluripotential subcol- 
umnar reserve cell (Fig. 3-17). These cells, also 
called basal cells, are capable of undergoing, under 
the influence of diverse stimuli, various transforma
tions such as simple proliferation, hyperplasia, meta
plasia, and anaplasia. Numerous authors have shown 
convincing pictures in favor of the hypothesis.49’52-55 
According to them, these cells have a potential for 
differentiation into either muciparous glandular epi
thelium or squamous epithelium. The presence of 
mucus in squamous cell plaques illustrates this 
double potential.

The immature squamous metaplasia resulting 
from the proliferation of reserve cells pushes the 
overlying endocervical epithelium toward the surface 
(see Figs. 3-15 and 3-16). The immature metaplastic 
cells are rather small, contain no abundant glycogen, 
and often have an eosinophilic cytoplasm. When 
these cells differentiate, they become similar to 
normal squamous cells constituting a mature squa
mous epithelium.

Supporters of the true metaplasia theory reject 
the idea of epithelial migration because of pictures in 
which the border between the normal and the atyp
ical metaplastic zones is sharp. Another argument in 
favor of the metaplasia hypothesis is the existence of 
foci of metaplasia distant and isolated from the squa
mocolumnar junction. Our own experience indicates

FIGURE 3-15 Squamous metaplasia: mucin stain demon
strating the columnar superficial layer.
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FIGURE 3-16 Squamous metaplasia: columnar (c.c.) and squamous (c.m.) cells.

FIGURE 3-17 Reserve cells (c.r.) situated between the columnar cells and the underlying stroma.
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that both mechanisms exist, but the one mediated by 
subcolumnar reserve cells is far more common. In
terestingly, the origin of these reserve cells itself re
mains a mystery.53’56-58 They may originate from 
multipotential basal cells, from endocervical co
lumnar cells, from stromal cells, or from embryonic 
endodermal cells. Hormonal stimuli and local factors 
may play a role in this proliferation.

It is important to know these histologic pictures 
to avoid confusion with cancer, because of the imma
turity of metaplastic epithelium. The absence of cel
lular atypia and of bizarre mitoses and the presence 
of normal stratification of the squamous epithelium 
are morphologic supports for the benign character 
of these lesions.

Cytology in Cervicitis 
and Squamous Metaplasia

The great majority of abnormal cervicovaginal 
smears exhibit atypia on the basis of cervical inflam
mation or metaplasia. These pictures, although 
themselves not of great clinical significance, are im
portant to recognize to avoid the false diagnosis of a 
dysplastic or neoplastic process. Although the 
changes of inflammatory and metaplastic lesions will 
be described separately, in most cases they occur to
gether and are frequent.59 Normal and abnormal 
cervical cells are illustrated in Figure 3-18.

Cervicitis

In chronic cervicitis, the background of the smear is 
generally normal, although in rare cases of follicular 
cervicitis (see above), numerous lymphocytes and 
larger germinal center cells may be exfoliated, rais
ing the differential diagnosis with a malignant lym
phoma (see Color Fig. 3-3). In acute cervicitis, the 
smears are usually rich in neutrophils, with many 
large clumps of necrotic debris. The neutrophils may 
cluster around epithelial cells, and in endocervicitis 
may be found within the cytoplasm of large, often 
markedly atypical endocervical cells. The offending 
organisms, particularly Trichomonas vaginalis, may be 
identified in the smears as well (Color Figs. 3-2, 3-4, 
and 3-5). Reserve cells, easily observed in biopsies, 
are not frequently identifiable in the smears. Only in 
marked reserve cell hyperplasia may one notice the 
presence of small, round, regular cells with round 
normochromatic nuclei surrounded by a slim rim of 
cyanophilic cytoplasm. They desquamate in syncytial 
aggregates.

More important is the cellular atypia that may be 
encountered in these smears (see Color Fig. 3-2). 
These are seen predominantly in acute cervicitis, 
and chronic cervicitis exhibits few cytologic changes. 
Parabasal cells are often increased in number and 
show degenerative phenomena such as karyorrhexis, 
nuclear pyknosis, and cytoplasmic vacuolization. 

Some variation in size and shape of epithelial cells 
may be seen, and nuclei may be slightly to moder
ately enlarged, with a uniform “ground glass” ap
pearance. Endocervical cells (see Color Fig. 3-4) and 
their nuclei may be markedly enlarged, and the nu
clei may contain one or more large, prominent nu
cleoli. The endocervical cells may be multinucleate, 
show mitotic figures, and contain intracytoplasmic 
vacuoles and neutrophils. Naked nuclei are fre
quently seen. These changes may be extremely diffi
cult to differentiate from those of endocervical or 
endometrial adenocarcinoma (see text below and 
Color Figs. 3-31 and 3-32).

Some additional changes resulting from specific 
organisms may also be encountered. The pictures in 
herpesvirus and papillomavirus infections are dis
cussed later. In Trichomonas infection, atypical cel
lular changes may be prominent (see Color Fig. 3-2). 
The nuclear anomalies include enlargement, blur
ring of nuclear structure, irregularity of form, 
multinucleation, finely granular hyperchromatism, 
and clumping of chromatin along the nuclear mem
brane. These worrisome nuclear atypias are usually 
combined with characteristic cytoplasmic findings, 
which aid in the differential diagnosis from dysplasia: 
the presence of clear perinuclear haloes and of 
marked cytoplasmic eosinophilia. The organisms 
usually can be identified as well. However, there is 
no reason that trichomoniasis and dysplasia or even 
cancer cannot coexist, and therefore if the diagnosis 
of atypia secondary to Trichomonas infection is made, 
a repeat smear should always be obtained after treat
ment of the infection to be sure that the cellular 
anomalies do not persist.

Marked inflammatory changes affecting both 
squamous and glandular cells may be attributed to 
the presence of an intrauterine device (IUD). The 
cellular atypias (see Chapter 4) are accompanied by a 
severe inflammatory reaction. The age of the patient 
and the presence of an IUD may help to make the 
correct diagnosis.60-62

Immunodeficiencies or immunodepressive drugs can 
favor the development of infections, particularly 
herpes simplex and human papillomavirus.63

Repair and Regeneration

Although not related to typical cervicitis, the cyto
logic changes encountered in repair and regenera
tion (Color Fig. 3-6) should be mentioned here. 
These changes are similar to those described earlier 
as typical of inflammatory changes in endocervical 
cells, and similarly may be difficult to differentiate 
from carcinoma. These cells vary in size, and their 
enlarged, irregular, slightly hyperchromatic nuclei 
reveal nucleolar hypertrophy. The vacuolated cyto
plasm may be infiltrated with polymorphonuclear 
leukocytes. The absence of marked hyperchroma
tism and the persistence of cohesiveness between 
cells are in favor of the benign and metaplastic origin 
of the lesion. The etiology is a recent surgical proce-
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FIGURE 3-18 Schematic representation of cervicovaginal cytology: (1) superficial squamous cell; 
(2) intermediate squamous cell; (3) parabasal squamous cell; (4) columnar endocervical cell; (5) 
mature squamous metaplasia; (6) cytologic alterations compatible with human papillomavirus (koi
locytes); (7) cytologic alterations compatible with Herpesvirus (multinucleate cell) and Chlamydia in
fection (cytoplasmic inclusions); (8) inflammatory benign changes of columnar endocervical cells; 
(9) CIN, small cell type; (10) CIN, intermediate cell type; (11) CIN, differentiated superficial type; 
(12) differentiated adenocarcinoma of endocervix; and (13) undifferentiated adenocarcinoma of 
endocervix.
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dure rather than infection, although cautery, cryoco
agulation diathermy, radiation therapy, and past 
infection may represent causal agents. Because of the 
diagnostic problems that these changes may pose, the 
history of prior surgery or irradiation should always 
be supplied by the clinician submitting a smear in 
such a case.

Squamous Metaplasia

In squamous metaplasia, parabasal-type cells are nu
merous in the smear. Many of these form clusters 
that are contiguous with endocervical cells, mim
icking the close relation between these two cell types 
encountered in biopsy specimens. The metaplastic 
cells (Color Fig. 3-7) are larger than adjacent endo
cervical cells and have slightly enlarged nuclei and, 
frequently, well-developed intercellular bridges. One 
surface of the cluster of metaplastic cells is fre
quently flattened, suggesting that it arose in the en

docervical canal. The cytoplasm may contain fine 
mucin vacuoles. Clusters of altered endocervical cells 
with marked vacuolated cytoplasm overlie the meta
plastic zones, which contributes to their desquama
tion. The metaplastic cells occasionally show nuclear 
atypia that may range in degree from mild to severe 
(Fig. 3-19 and Color Fig. 3-8). The hyperchroma
tism, chromatin clumping, and nuclear irregularity 
of dysplasia are not present, however. If they are, 
and if the atypical metaplasia is severe, the diagnosis 
of a dysplasia arising in metaplastic epithelium 
should be suggested. Clusters of altered endocervical 
cells are often present; they have a vacuolated cyto
plasm that pushes the nucleus to the periphery. The 
nuclei are regular, normochromatic, and moderately 
enlarged. Leukocytes infiltrate the cytoplasm and 
contribute to the existence of lytic phenomena. To 
summarize, all these cytologic anomalies can be clas
sified into three main categories: immature, mature, 
and atypical metaplasia.
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Immature squamous metaplasia is characterized by 
the presence of elongated streaks of round, oval, or 
elongated cells with large, regular nuclei and a 
dense, predominantly cyanophilic cytoplasm. Nucle
oli may be prominent. They have the size of para
basal or intermediate cells.

Mature squamous metaplasia is represented by 
larger cells, usually isolated, round, or elongated, 
with a lower nuclear-cytoplasmic ratio than that ob
served in immature metaplasia. The nuclei have a 
finely dispersed chromatin. The density of the cyto
plasm is usually higher than in normal squamous 
cells and varies from one cell to another and in dif
ferent areas of the same cell. One may note the pres
ence of bipolar cells with a finely elongated cyto
plasm at both ends of the cell.

Atypical metaplasia is characterized by the ap
pearance of moderate cellular anomalies such as 
binucleation, nuclear enlargement, moderate hyper
chromatism, and prominent nucleoli. Some disorder 
in the cellular arrangement is observable when large 
clusters are present.64

Specific Infections

Herpes Genitalis

This common viral infection is due to a DNA-con- 
taining poxvirus with a diameter of 150 nm, which is 
surrounded by a protein capsid. Viruses are located 
in the host cell nucleus and modify the cellular me

tabolism by inducing the synthesis of proteins neces
sary for the replication of viral DNA. Two types, 
herpes simplex viruses 1 and 2 (HSV-1 and HSV-2), 
are described; the distinction is based on serologic 
studies because they are morphologically identical. 
HSV-1 is responsible for lesions appearing in infancy 
and adolescence, and HSV-2 occurs predominantly 
after puberty. In pregnant women, the risk of trans
mitting the virus to the fetus is great, resulting in 
major fetal abnormalities and specific infections such 
as conjunctivitis.65 It is also responsible for fetal mor
tality and abortion.

Cervicitis due to infection with herpes genitalis 
has acquired added importance because of the sug
gestion by different authors that this virus may play 
a role in the development of cervical carcinoma.66-68

Seroepidemiologic studies have demonstrated 
that patients with cervical cancer have a significantly 
higher incidence of neutralizing antibodies against 
HSV-2 and that patients with antibodies to HSV-2 
are more susceptible to invasive cancer than women 
without such antibodies.69’70 Prospective studies have 
confirmed these data; in patients with herpes geni
talis, dysplasia is statistically more frequent than in 
control groups of patients.71 These studies suggest 
that the viral infection precedes the development of 
dysplasia and carcinoma. In addition, cervical can
cers have been induced in mice by local application 
of inactivated herpesvirus,72 and the virus has been 
observed by electron microscopy in cervical carci
noma cells in tissue culture.73 These data were chai-
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lenged by other studies; Adam and colleagues69 did 
not demonstrate an increase of HSV-2 antibody ti
ters in cervical cancer patients. Vonka and associ
ates74 showed that the incidence of antibodies corre
lates with sexual behavior and socioeconomic status 
of patients rather than with the existence of neopla
sia. Furthermore, in several studies cervical atypias 
preceded the herpetic infection more often than 
they followed it.75,76 Thus, the data supporting the 
role of HSV-2 as a cervical carcinogen or cocarcin
ogen are intriguing but by no means conclusive.

Diagnosis. The diagnosis relies on cervical cultures, 
antibody serology, and clinical cytology. Herpetic 
cervicitis may be seen clinically as multiple, superfi
cial, painful ulcers of the mucosa resulting from the 
transformation of papules and vesicles. The clinical 
lesions usually are more severe in the primary mani
festation of the disease. In recurrent, even clinically 
silent, episodes, cellular alterations are observed in 
the biopsy or smear. The virus isolation is difficult 
and has to be done during the acute phase of the dis
ease. After the first infection, the virus remains dor
mant in the sacral root ganglia of the spinal cord. 
Histologically, it is an ulcerative lesion with typical ep
ithelial cell alterations. If a biopsy is obtained during 
the vesiculopapular phase, one may observe supra- 
basal intraepithelial vesicles. Some cells present in 
the vesicles exhibit intranuclear eosinophilic inclu
sions. The morphologic alterations caused by the 
virus are observed in squamous, endocervical colum
nar, and metaplastic cells.

Cytology. More frequently the disease is recognized 
by these same alterations in cytologic material if the 
smears are taken during the acute stage of the dis
ease (2 to 3 weeks). The smears should be taken 
from the edge and bed of ulceration because the ve
sicular content is inflammatory and does not reveal 
typical cells. The cellular changes include (1) en
larged nuclei with homogenized, opaque, basophilic 

content (“ground glass” nuclei) corresponding to the 
massive presence of the virus; (2) large multinucle
ated cells characterized by internuclear molding and 
the existence of intranuclear eosinophilic inclusions 
surrounded by a clear halo; and (3) late degenerative 
phenomena expressed by hyperchromatic, large nu
clear debris. The cytoplasm is dense, and degenera
tive vacuoles are often present.49 Nucleoli are con
spicuous and moderately enlarged. Ng and associ
ates77 have emphasized that the classic large eosino
philic nuclear viral inclusions are seen predominantly 
in recurrent infections, whereas primary infections 
are characterized by “ground glass” nuclei with unu
sually clear nucleoplasm (Fig. 3-20 and Color Fig. 
3-9). These data were not confirmed by Vesterinen 
and colleagues.78

Multinucleation is not a specific image of HSV; 
it is also encountered in trophoblastic cells, in non
specific giant cells observed in postmenopausal 
smears or in cervicitis, and in postsurgical foreign- 
body multinucleated giant cells. A case of measles 
cervicitis in a 20-year-old pregnant woman revealed 
in the Papanicolaou smear the presence of innumera
ble multinucleate superficial and intermediate cells 
and metaplastic elements.79

Human Papillomavirus

Molecular biology techniques have established that 
human papillomaviruses (HPV) are associated with 
a spectrum of genital lesions including condyloma 
acuminatum, flat condyloma, CIN, and invasive 
carcinoma.80-84

HPV is a heterogeneous group of DNA viruses, 
and at least 68 different types have been isolated 
using molecular hybridization and restriction en
zymes analyses.85'86 Among these, about 30 types 
have been identified in the lower female genital 
tract.87'89

Different data favor the role of HPV in the etiol
ogy of cervical neoplasia, but many aspects of this re-

FIGURE 3-20 Herpetic cervicitis: appearance of cervical 
smear in primary infection, showing multinucleated cells with 
“ground glass” nuclei.
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lation remain to be clarified. HPV antigens have 
been identified in tissue sections of CIN,90-92 and 
HPV particles have been observed ultrastructurally 
in koilocytotic cells (Fig. 3-21).92

Human cervical cancer lines such as HeLa cells 
may contain HPV DNA.93 Metastatic cervical cancer 
and the primary tumor may harbor the same HPV 
type.94 HPV DNA can be integrated in the cell nu
clear DNA in high-grade dysplasia and carcinoma. It 
is also frequently reported in immunodeficient pa
tients (eg, patients with lymphomas, AIDS, or 
immunosuppressed organ transplants).

Condylomatous lesions seem to be a frequent 
disease of the cervix and may be detected frequently 
in adult women screened by cytology. Meisels and 
coworkers95 estimate in retrospect that about 70% of 
their cervical dysplasias are related to condylomatous 
lesions, and condylomas may progress to dysplasia 
and carcinoma in situ. Different authors85’96-100 have 
shown that high-grade intraepithelial neoplasms and 
invasive carcinoma of the cervix are mostly related 
to papillomavirus types 16, 18, 31, 33 and 35, 
whereas types 6 and 11 are associated with flat con
dyloma and low-grade intraepithelial neoplasia. This 
correlation is not constant, because high-risk types of 
viruses do not necessarily correspond to high-grade 
lesions and, on the contrary, lesions with HPV-6 and 
-11 occasionally may progress to carcinoma. This 
finding confirms the existence of at least two bio
logic subsets, one with a greater risk of progression 
to more severe forms of intraepithelial neoplasia and 
invasive carcinoma.101’102

Different findings should be mentioned to em
phasize the need for additional studies before reach
ing a definite conclusion on the role of HPV in 
lower female genital tract oncogenesis.

1. About 10% of the female population harbors 
HPV, and more than 60% of this population 
has a normal Pap spear and no clinical lesion. 
The wide distribution of the HPV does not 
militate against its role in cervical oncogene
sis, but it must be confirmed by more pro
spective epidemiologic studies.103104

2. The correlation between the type of cervical 
lesion and the type of HPV present is not al
ways as expected (see above).

3. The unpredictable evolution of CIN may be 
linked with the diversity of genital HPV types 
associated with the lesion.84

4. In a small percentage of case, HPV may have 
no role in the development of CIN.105

5. The correlation between the morphologic 
image and the presence of HPV is not con
stant; typical CIN images are not accompa
nied by HPV and vice versa.

6. Strict cytologic and histologic criteria should 
be used for the diagnosis of HPV infection 
to avoid overdiagnosis and subsequent 
overtreatment.

Colposcopy. The colposcope identifies four types of 
condylomatous lesions4546:

1. The florid condyloma acuminatum is charac-

FIGURE 3-21 Electron micro
graph of intranuclear papillo
mavirus particles in condyloma. 
(Courtesy of Drs. Bennett A. 
Jenson and Robert J. Kurman, 
Georgetown University Medical 
Center, Washington, DC)
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terized by a white thickened epithelium with 
finger-like projections.

2. The spiked condyloma shows a white area 
with roughened peaks.

3. The flat condyloma reveals a flat, white lesion 
with a mosaic pattern, in which vessels are not 
apparent.

4. Condylomatous cervicitis or vaginitis shows a 
red epithelium with raised white dots and can 
be found alone or in association with flat 
condyloma.

Histopathology. Histologically, condyloma presents 
three main structural variations:

1. A papillary growth (condyloma acuminatum) is 
characterized by a papillomatous exophytic 
proliferation (Fig. 3-22). This type is more 
commonly seen on the external genitalia. The 
epithelium shows acanthosis, hyperkeratosis, 
parakeratosis, and cellular atypia.

2. A rare type, the inverted condyloma, shows a 
downward proliferation into the stroma (in
volving endocervical glands) and has often 
been confused with carcinoma (Fig. 3-23).

3. The most common type.is t\ie flat condyloma, 
which exhibits the same cellular atypias but 
lacks the papillomatous or inverting prolifera
tion (Figs. 3-24 and 3-25). The terminology is 
actually contradictory, because condyloma 
means a focal raised lesion and not a flat 
structure. The term noncondylomatous cervical 
HPV infection is more correct, but it is diffi
cult to change a denomination consecrated by 
daily usage.

The characteristic cellular changes present in all 
types of condyloma (see Figs. 3-24 and 3-25) are the 
existence of superficial and intermediate cells with
(1) voluminous clear, glycogen-poor cytoplasm and
(2) an irregular, hyperchromatic or pyknotic nucleus. 
The localization of the cytoplasmic organelles at the 
periphery of the cell creates the impression of a 
thickened cell membrane surrounding a perinuclear 
halo (koilocytosis). Ireland* has referred to the nuclei 
as “raisinoid,” emphasizing their irregularly wrinkled 
appearance. Binucleate cells are common.106 Para
keratosis is constant, and small peaks of superficial 
epithelium (perhaps abortive papillae) are seen even 
in the flat lesions.

The presence of HPV alterations in the interme
diate and superficial cells and not in the parabasal 
layers can be explained by the fact that viral struc
tural antigens are not synthesized in proliferating 
basal cells but occur in the differentiated cells, which 
are permissive for the synthesis of the structural pro
teins of the virus.

The simultaneous presence of condylomatous le
sions in the superficial layers of the epithelium and 
dysplasia in the basal layers may shed some light on 

*Ireland: Personal communication. 

the development of intraepithelial neoplasia (see Figs. 
3-48, 3-49 and 3-50). Hyperplasia of parabasal cells 
occurs beneath the areas of virus-induced atypias; 
this induced proliferation of the parabasal layers is 
susceptible to neoplastic transformation through the 
potentiating action of the viral agent. The morpho
logic manifestation of the viral infestation is not ap
parent in the parabasal cells that contain the viral 
genome; on the contrary, when the cells differenti
ate, they become permissive for synthesis of the viral 
structural proteins and their manifestations become 
apparent.

The failure to detect HPV antigens in more se
vere forms of dysplasia and carcinoma in situ can be 
interpreted as a disturbance in virus production 
when the neoplastic transformation has taken place 
or as a suppression of virus protein synthesis in cells 
that already show evidence of HPV infestation.96

Cytology. Cytologic examination is the routine tech
nique for the detection of HPV infection in the gen
ital tract: it is economical, convenient and rapid 
(Color Figs. 3-10 through 3-12).106’107 Papanicolaou- 
stained smears reveal the presence of koilocytes. 
These elements are intermediate or superficial squa
mous cells and metaplastic-type cells from the trans
formation zone. Their nuclei are eccentrically lo
cated, hyperchromatic, enlarged, irregular, and 
wrinkled, or small and dense, and surrounded by a 
clear cytoplasmic halo, which is itself surrounded by 
peripheral dense blue-green or fuchsia-red cyto
plasm. This staining is very different from the 
normal orangeophilia. This zone corresponds to cy
toplasmic necrosis. Binucleation or multinucleation is 
common. The degree of nuclear abnormality varies 
from mild to marked. Phagocytosed material may be 
present in the clear space. These cells constitute 
small aggregates or are isolated. In early stages of 
the viral infection, one may observe clumps of 
rounded and blunt cells with dense and opaque cyto
plasm representing the first morphologic alterations. 
Dyskaryotic cells are present and characterized by a 
yellow or orangeophilic cytoplasm and a small, dense 
nucleus without prominent nucleoli. Metaplastic-type 
immature cells from the transformation zone reveal 
the same alteration: nuclear enlargement, moderate 
hyper chromatism, bi- or multinucleation, and pe
ripherally condensed cyanophilic cytoplasm. Co
lumnar endocervical cells do not reveal specific 
changes. According to these descriptions, the koilo- 
cyte is a dyskaryotic cell with a very typical perinu
clear halo. These various cellular alterations, de
scribed by Koss and Durfee108 under the term 
koilocytosis, had been called nearo-carcinoma by 
Ayre109 and balloon cells by Meisels and Fortin.106 
These authors had guessed the viral origin of the 
cellular alterations.

Natural History and Prognosis. The natural history 
and prognosis of cervical HPV infection are still 

(Text continued on page 94.)
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FIGURE 3-22 Condyloma acumi
natum of cervix. (A) Low-power 
view of papillary growth pattern. 
(B) Detail showing koilocytotic 
atypia.
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FIGURE 3-23 Inverted condy
loma involving endocervical 
gland.

FIGURE 3-24 Flat condyloma 
showing peaks of surface epithe
lium and typical cellular 
manifestations.
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FIGURE 3-25 Flat condyloma 
demonstrating “raisinoid" nuclei 
and perinuclear haloes.

poorly understood. One would expect condyloma
tous lesions unassociated with classic dysplasia or car
cinoma in situ to be less likely to progress to cancer 
if untreated, but this has not been demonstrated ad
equately. The specific antigenic type of HPV (parti
cularly types 16 and 18) and the presence of 
aneuploid cells may portend progression, but most 
laboratories cannot routinely perform the studies 
necessary to yield these data. Dysplasia may be seen 
directly beneath the superficial layers showing con
dylomatous manifestations, immediately adjacent to 
the condylomatous lesion, or at some distance from 
it in the same or a different biopsy specimen. Be
cause the clinical significance of these different pat
terns is not clearly understood, it is recommended 
that the treatment and follow-up of the “pure” cer
vical condyloma be the same as for cervical dysplasia 
at the present time.110,111

This story is not at all complete, and more cor
relative histologic and virologic analysis, further 
characterization of HPV types, and prospective 
studies of low-grade CIN lesions are needed before 
the exact role of HPV will be determined. At pre
sent, cytology is the most practical method to detect 
virus-associated cellular abnormalities.

Trichomonas Cervicitis

It has been estimated that as many as 20% to 25% 
of adult women harbor the parasite Trichomonas vagi
nalis in the lower genital tract, although many of 
these women are asymptomatic. Inflammatory reac

tions due to Trichomonas are characteristically inter
mittent and difficult to treat.

Histologically, cervical vascular congestion is fol
lowed by edema, cellular inflammatory infiltrates, 
and ulceration of the squamous mucosa (Fig. 3-26). 
This picture is nonspecific unless the parasite is iden
tified, usually in cervicovaginal smears (see discus
sion above and in Chap. 2). When the infection is 
severe, one may observe reserve cell hyperplasia, 
squamous metaplasia, and superficial papillomatosis 
of columnar cells. Patients with Trichomonas infec
tions often have notable epithelial atypia in cytologic 
material, which should regress after treatment of the 
infection (see Chap. 2). Cervical cancer and precan- 
cerous states are also more frequent in women with 
trichomoniasis, probably coincidentally rather than 
causally.112-115

Chlamydial Cervicitis

Chlamydial cervicitis is a common sexually trans
mitted disease often restricted to the cervix and the 
urethra.116-118 The organism may be responsible for 
other infections such as endometritis, salpingitis, tra
choma, and lymphogranuloma venereum. Contami
nation of the neonate during delivery may cause 
conjunctivitis and pneumonia.

The cervical infection is asymptomatic or clini
cally associated with a mucopurulent endocervical 
discharge.119 It has been reported that Chlamydia 
trachomatis infection may produce follicular 
cervicitis.47’120
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FIGURE 3-26 Trichomonas cervicitis, with acute and chronic inflammation and reactive atypia of 
squamous mucosa.

The organisms, which measure about 300 nm, 
enter squamous metaplastic and endocervical co
lumnar cells, multiply, and constitute intracyto- 
plasmic inclusions. After lysis of the cell, the elemen
tary bodies are free and enter new cells.

Electron microscopy has confirmed that the cy
toplasmic vesicles contain several morphologic 
forms (elementary bodies, reticulate bodies, and in
termediate forms) typical of Chlamydia.'2' These ob
ligate intracellular organisms are classified as bacte
ria. Histologically, chlamydial cervicitis consists of a 
chronic inflammatory infiltrate with macrophages, 
plasma cells, lymphocytes, neutrophils, and 
eosinophils.

Cytology. The elementary bodies cannot be identi
fied in Papanicolaou-stained smears, but the pres
ence of intracytoplasmic aggregates of elementary 
bodies produces cellular changes that can be ob
served microscopically.122-128 First, numerous, small 
vacuolated structures are present in the cytoplasm, 
suggesting a “moth-eaten” appearance. Dot-like 
structures occupy these vacuoles. Later, these ag
gregates condense and develop the distinct intra
cytoplasmic inclusion underlined by a well-defined 
wall (Color Fig. 3-13). Multinucleation is common. 
The typical cytoplasmic inclusions are not always 
present, and therefore the diagnosis is based on 
tissue culture and immunodiagnosis.129

Cervical Tuberculosis

Cervical tuberculosis represents only 1% of cases of 
genital tuberculosis and is secondary to tuberculous 
endometritis and salpingitis. Several observations 
have revealed the simultaneous presence of cervical 
tuberculosis and epidermoid carcinoma, although no 
etiologic relation has been established.130-132

Macroscopic Appearance. The cervix is prolifera
tive, irregular, and sometimes ulcerated, and sug
gests the existence of a malignant tumor. Examina
tion of the biopsy makes the diagnosis, but it should 
be confirmed by culture of Mycobacterium 
tuberculosis.

Histology. The lesion is a typical tuberculous gran
uloma; epithelioid cells and Langhans’ giant cells 
surrounded by lymphocytes, with little or much cen
tral caseation.

Cytology. Cytology of tuberculosis includes the 
presence of clusters of epithelioid cells, lymphocytes, 
and huge multinucleated giant cells. If all these com
ponents are present, the diagnosis of tuberculosis 
can be suspected. This eventuality is rare, especially 
in the regions of the world where tuberculosis has 
been treated effectively. The epithelioid cells form 
aggregates of large, pale, cyanophilic, irregular cells
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with oval, vesicular nuclei. The multinucleated giant 
cells have numerous, peripherally located small 
nuclei.133-135

Other Granulomatous Lesions

Other granulomatous lesions that can involve the 
cervix are the foreign body giant cell granuloma secon
dary to a previous surgical procedure and schistosomi
asis (bilharziasis). Schistosomiasis is characterized 
microscopically by multinucleate giant cell granu
lomas surrounding the eggs with their characteristic 
spines.136,137

A case of ceroid granuloma been described in the 
cervix.138 The cervical biopsy revealed an ulcerated 
granulomatous lesion of the epithelium with macro
phages containing ceroid pigment. A tampon-related 
etiology has been suggested. Protozoa uncommonly 
observed in cervical smears are Entamoeba histolytica 
and Vorticella.139> 140

Langerhans cell histiocytosis of the lower genital 
tract is a rare disease thought to represent a disorder 
of immune regulation; a few cases have been de
scribed involving the cervix.141 Microscopy reveals a 
cellular granulomatous infiltrate composed almost 
exclusively of proliferating Langerhans cells with as
sociated inflammatory cells. Immunohistochemically, 
these cells express S-100 protein. Elongated Birbeck 
granules are visible at the electron microscopic level.

Cervical Syphilis

Next to vulvar chancre, cervical chancre is most fre
quent in the female genital tract.142 The lesion may 
be confused with a simple cervical erosion. In the 
great majority of cases, it is situated at the circumfer
ence of the external os. The chancre presents in one 
of two forms: (1) an ulcer with indurated base and 
elevated borders, surrounded by a zone of edema, or 
(2) a simple nonindurated erosion covered by a gray 
membranous exudate. Search for the treponeme is 
mandatory in all doubtful lesions; its demonstration 
permits the differential diagnosis from granuloma in
guinale, acute gonorrhea, chancroid, and carcinoma.

Secondary papular lesions of the cervix have 
been described rarely, and tertiary lesions are very 
rare. Chapter 1 provides a microscopic description 
of these lesions.

Other Specific Infections

Other rare specific infections are occasionally seen. 
Cytomegalovirus, 143-146 which belongs to the herpes
virus group, is serologically common, but clinical 
manifestations are rare. It may be associated with 
herpesvirus and HPV. In cervical smears, columnar 
cells are more frequently affected and contain 
round, large intranuclear inclusions surrounded by a 
clear halo (Fig. 3-27). Cervical actinomycosis has been

FIGURE 3-27 Cytomegalovirus cervicitis: endocervical cell with nuclear and cytoplasmic inclu
sions (arrow).
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reported.147 The typical filaments and peripheral 
palisading clubs are easily recognized. Some cases 
have been associated with use of intrauterine contra
ceptive devices.148 149 Rare cases of giant cell arteritis 
limited to the cervix have been described.150-152 
These seem to be incidental findings of no clinical 
importance. The nematode Ascaris lumbricoides has 
been mentioned in cervicovaginal smears,139-153 as 
have microfilariae.154

BENIGN TUMORS AND TUMOR-LIKE LESIONS

Endocervical Polyp

The cervical polyp is a pedunculated tumorous for
mation developing at the surface of the cervix. It is 
considered a hyperplastic phenomenon of the epithe
lium and stroma rather than a true neoplasm. It is 
sometimes accompanied by small hemorrhages, ei
ther spontaneous or on contact, and by leukorrhea, 
but most often it is asymptomatic. It is more 
common in middle-aged women and multigravidas.

Macroscopic Appearance. The cervical polyp pre
sents as a single small spherical mass that herniates at 
the level of the cervical orifice and usually measures 
several millimeters in diameter. It is usually attached 

to the cervical wall by a short stalk but is occasionally 
sessile. The surface is smooth, shiny, and pale pink, 
or granular, lobulated, and dark red (Fig. 3-28). 
Signs of secondary infection are frequent. More 
rarely, the lesion actually may be an endometrial 
polyp attached by a long stalk to the isthmus or to 
the corporeal mucosa and exteriorized at the cervical 
orifice.

Microscopic Appearance. The cervical polyp is cov
ered by a glandular epithelium showing frequent foci 
of squamous metaplasia (Fig. 3-29). It contains a 
loose, edematous, richly vascularized connective 
tissue stroma, infiltrated by inflammatory cells of 
predominantly lymphoplasmacytic type. This inflam
matory infiltrate is found in 80% of cases; it is more 
marked in the presence of ulceration of the surface 
epithelium. Highly vascularized polyps are occasion
ally encountered. The development of dysplasia and 
in situ or invasive carcinoma in a polyp occurs in less 
than 1% of cases.155 In a case with malignant change, 
it is important to verify the integrity of the base of 
the stalk at the implantation site. Another possibility 
is the secondary invasion of the polyp by an adjacent 
carcinoma. A small number of polyps contain in 
their stroma large, clear cells with foamy cytoplasm 
containing lipids; their significance is not known.156 
Bizarre stromal cells with hyperchromatic nuclei 
may be encountered rarely in pseudosarcomatous

FIGURE 3-28 Endocervical polyp: clinical appearance.
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FIGURE 3-29 Endocervical polyp with zones of squamous metaplasia.

botryoid polyp of the cervix. Decidual reaction 
is encountered in some pregnancies (decidual 
polyp).37-40'157

Cytology. The cervical smear may reveal inflamma
tory or dysplastic lesions of the epithelium lining the 
polyp. Eroded areas are the origin of repair changes 
(see above). Abundant aggregates of columnar cells 
are present when a direct scraping of the polyp is ob
tained. Numerous endocervical columnar cells 
showing no cellular atypia and accompanied by 
abundant inflammatory cells may suggest the exis
tence of a polyp.

Squamous Papilloma

The squamous papilloma is a polypoid formation 
covered by a papillomatous squamous epithelium be
neath which is a richly vascularized stroma.158 159 It is 
a rare tumor, usually encountered during pregnancy, 
which represents less than 1% of the benign tumors 
of the cervix. Chronic inflammatory conditions such 
as gonorrhea, tuberculosis, and viral infections are 
said to favor its appearance, but this notion demands 
confirmation. The evolution of these lesions is be
nign, and excision is curative.

Macroscopic Appearance. The tumor has the form 
of an ectocervical polyp and is several millimeters in 
diameter.

Microscopic Appearance. The covering squamous 
epithelium shows papillomatosis, hyperkeratosis, ac

anthosis, and parakeratosis. Mitoses are infrequent. 
The stroma is richly vascularized and contains a 
chronic inflammatory infiltrate. Benign epithelial 
atypia or (rarely) in situ or invasive carcinoma may 
develop in the epithelium.160161 Condyloma acumina
tum is a particular, usually multiple, very exuberant 
type of squamous papilloma. This and other papillo
mavirus-induced lesions are discussed earlier in the 
chapter.

Leiomyoma

The leiomyoma is a single spherical or nodular 
tumor consisting of smooth muscle fibers and fi
brous connective tissue (Fig. 3-30). It is a relatively 
infrequent tumor in the cervix and represents less 
than 10% of all uterine myomas.162 It may be im
mense and either encapsulated or diffuse. It is often 
associated with leiomyomata of the corpus uteri and 
resembles them histologically. Different forms of de
generation identical to those observed in leiomyomas 
of the corpus may occur. Malignant transformation is 
rare.51 The vascular leiomyoma is an association of a 
leiomyomatous growth with abundant, disseminated, 
thick-walled vessels.

Glandular Hyperplasias and Metaplasias

A number of benign endocervical glandular prolifer
ative lesions lacking cytologic atypia or premalignant 
significance have been described. Their main clinical
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importance lies in the occasional tendency of the in
experienced pathologist to misinterpret them as 
adenocarcinoma.

Tunnel Clusters

Tunnel clusters,51163 sometimes referred to as ade
nomatous hyperplasia,163-164 are characterized by the 
presence of groups of endocervical glands, often cys

tic, with columnar, cuboidal, or flattened epithelium 
(Fig. 3-31). These glands contain mucus and are sur
rounded by a fibrous stroma disposed in concentric 
layers. The lesions are situated in the endocervix 
and may extend the entire length of this portion but 
rarely involve the ectocervix. They lack glandular 
angularity and a surrounding inflammatory stromal 
response, differentiating them from minimal devia
tion adenocarcinoma.



100 I Chapter 3. The Cervix

FIGURE 3-31 Tunnel cluster of 
endocervix.

Microglandular Hyperplasia

Frequently seen in women taking oral progestational 
agents for contraception and in pregnant and post
partum women is a lesion known as microglandular 
hyperplasia (MGH; Fig. 3-32).165-167 Clinically, it may 
simulate an endocervical polyp or occur in the endo
cervical clefts and present no evident macroscopic 
lesion.

Microscopically, MGH shows numerous irregular 
glandular structures disposed in a dense or reticu
lated pattern and lined by hyperplastic cuboidal 
cells. Small glands containing intraluminal mucin 
and neutrophils fuse to form larger cystic spaces. 
The glands often appear continuous with the sur
rounding stroma, and two or more adjacent glands 
share “party walls,” being lined by the same single 
layer of cells. The presence of subcolumnar reserve 
cells and squamous metaplasia is often observed. Mi
toses are very rare. The stroma is loose and edema
tous and shows vascular congestion, multiplication of 
vessels, and leukocytic infiltration that is predomi
nantly lymphoplasmacytic.

The benign character of the lesion is emphasized 
by the uniformity of the cells (which often contain 
subnuclear vacuoles), the absence of stromal inva
sion, the generally absent mitotic activity, and the 
clinical history. Immunohistochemically, there is no 
reaction for carcinoembryonic antigen (CEA), which 
helps in the differential diagnosis with adenocarcino
ma. ibs.ibs Leslie and Silverberg166 have emphasized 
that rare atypical cases may be encountered, by vir
tue of cytologic atypia (Fig. 3-33) or an unusual clin

ical presentation (eg, in a postmenopausal woman or 
in the endometrium). Their schema for differential 
diagnosis from adenocarcinoma of endocervix and 
endometrium is reproduced in Table 3-2. Rare cases 
of endometrial or endocervical adenocarcinoma may 
present with an MGH-like picture in a curettage or 
biopsy specimen.166’170 Thus, the differential diag
nosis may be confusing in both directions.

Deep Nabothian Cysts

Nabothian cysts (see Fig. 3-12) have been described 
above as part of the picture of chronic cervicitis. 
These generally are located immediately beneath the 
endocervical or metaplastic surface epithelium, but 
occasionally they can be found deep in the cervical 
wall, where they may be confused with a type of ade
nocarcinoma known as minimal deviation adenocarci
noma. 171 The uniform round contours and cystic 
dilatation of the nabothian cysts and the absence of a 
stromal reaction around them should prevent this 
error.

Diffuse Laminar Endocervical 
Glandular Hyperplasia

Jones and colleagues172 have described this lesion as 
an incidental finding in specimens from hysterecto
mies performed for other indications. It consists of a 
glandular proliferation confined to the inner third of 
the cervical wall and sharply demarcated from the 
underlying stroma. The glands are of moderate size, 
evenly and closely spaced, and highly differentiated.
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FIGURE 3-32 Microglandular hyperplasia in woman receiving oral contraceptives: general ap
pearance (left) and detail (right).

Marked inflammation and reactive atypia may be 
present. The absence of irregular and deep stromal 
infiltration and of a desmoplastic stromal response 
help in the differential diagnosis from minimal devi
ation adenocarcinoma.

Glandular Metaplasias

In addition to the ubiquitous squamous metaplasia, 
endocervical glands can also undergo intestinal, endo
metrial, and tubal metaplasia. Intestinal metaplasia is 
predominantly encountered in neoplastic (in situ or 

invasive) glandular epithelia. Endometrial metaplasia 
is uncommon, and by definition must be located 
distal to the endometrial-endocervical junction and 
be unassociated with endometrial stroma (endometri
osis). Tubal metaplasia173 174 is the most common of 
these conditions, occurring in 31% of hysterectomy 
specimens in one recent series, and even more fre
quently in cases from which many tissue blocks were 
submitted for microscopic examination.174 In this le
sion, the surface epithelium, glands, or both are 
lined focally by a pseudostratified epithelium con
taining all three cell types (ciliated, secretory, and in-

FIGURE 3-33 Microglandular hyper
plasia of cervix with focal nuclear atypia. 
(Leslie KO, Silverberg SG: Microglandular 
hyperplasia of the cervix: Unusual clinical 
and pathological presentations and their 
differential diagnosis. Prog Surg Pathol 
5:95-114, 1984)
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Leslie KO, Silverberg SG: Microglandular hyperplasia of the cervix: Unusual clinical and pathological presentations and their differential diagnosis. Prog Surg Pathol 5:95- 
114, 1984

TABLE 3-2.
Differential Diagnosis of Microglandular Hyperplasia from Endocervical and Endometrial Adenocarcinoma

Microglandular 
Hyperplasia

Endocervical 
A denocarcinoma

Endometrial 
A denocarcinoma

Age Predominantly young Usually over 40 Usually over 40

Menstrual status Predominantly premenopausal, 
frequently pregnant

40% premenopausal Predominantly postmenopausal

Constitution No special characteristics No special characteristics Obese, hypertensive, diabetic, 
nulliparous

Hormone usage Oral contraceptive therapy 
(predominantly progestational 
effect)

Oral contraceptive therapy? Estrogen effect

Atypia Rare (inflammatory) Characteristically present Characteristically present

Mitoses Extremely rare Characteristically present Characteristically present 
(numerous)

Architecture Central core of glands with 
peripheral stromal pseudoin- 
filtration. Glands share “party 
walls.” No true cribriform areas

Usually little cribriform pattern.
Glands separated by scirrhous or 
edematous stroma

Diffuse stromal infiltration by 
glands. Solid sheets of cells may 
be central (morules), peripheral, 
or both. Glands “independent” 
except in cribriform areas

Inflammatory cells Always present; within glands, 
glandular epithelium, and stroma

May be absent or inconspicuous 
without necrosis

May be absent or inconspicuous 
without necrosis

Mucin Present in gland lumina, not in
cells or stroma

Voluminous mucin in cells and 
gland lumina

Generally not prominent; when 
present, mainly apical and 
intraluminal

Squamous metaplasia Characteristically present Uncommon Present in up to 50% of 
cases—squamous element 
frequently histologically 
malignant

Tissue CEA Uniformly negative Usually positive Usually negative

tercalated) seen in the normal fallopian tube. The 
main significance of this lesion is its potential confu
sion with adenocarcinoma in situ histologically or 
with any glandular neoplasia cytologically. The ob
servation of ciliated cells should lead to the correct 
diagnosis. Tubal metaplasia is illustrated in this chap
ter in the section on adenocarcinoma in situ (see 
Fig. 3-80).

Mesonephric Remnants, Cysts, 
and Hyperplasias

Mesonephric remnants or rests in the cervix are a 
common incidental finding.175 They are situated 
deep in the substance of the lateral walls of the endo
cervix and are lined by cuboidal epithelium. There is 
no secretion of mucus or glycogen and no ciliation. 
The histologic distinction between deep endocervical 
glands, especially malignant ones, and mesonephric 

rests is important to make.28-176 Most important is 
the nonciliated and nonmuciparous nature of the 
mesonephric epithelium and the usual presence of a 
central slit-like duct from which the small glands ra
diate (Fig. 3-34). Dense eosinophilic material in the 
gland lumina is also characteristic. Ferry and Scully28 
have proposed a classification and a definition of the 
mesonephric lesions that should avert misdiagnosis 
(Table 3-3). These lesions, with the exception of 
mesonephric remnants, are rare, with mesonephric 
carcinoma being the rarest.

Papillary Adenofibroma

Papillary adenofibroma is a rare lesion. First deline
ated by Abell,177 it is characterized by a lobulated 
and papillary configuration, with flattened endocer
vical epithelium covering a compact or loose solid 
growth of small, uniform fibroblasts (Fig. 3-35). No
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FIGURE 3-34 Hyperplastic mesonephric rests. (A) Slit-like duct with radiating tubules. (B) Detail 
of tubules lined by nonciliated, nonmuciparous cuboidal cells, with dense eosinophilic material in 
lumina.

smooth muscle cells and no mitoses are observed. 
Microscopically, it resembles adenofibromas arising 
in the ovary and the endometrium.178 Most of the 
cases are described in postmenopausal women. The 
evolution is benign, but the lesion must be differenti
ated from the closely related mullerian adenosar- 
coma (see Chap. 4).

Rare Benign Tumors

Let us also note briefly a few rare cases of hemangio
ma,''19 blue nevus,'80 traumatic neuroma,'8' ganglioneu
roma,'82 neurilemmoma,'88 and granular cell tumor.'84 
Glial polyps of the cervix are probably sequelae of a 
previous occult abortion.185 A few authors have
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TABLE 3-3.
Mesonephric Lesions of the Cervix

Mesonephric remnants
Mesonephric cysts
Lobular mesonephric hyperplasia 
Diffuse mesonephric hyperplasia 
Mesonephric ductal hyperplasia 
Mesonephric carcinoma

Adapted, from Ferry J A, Scully RE: Mesonephric remnants, hyperplasia, and 
neoplasia in the uterine cervix: A study of 49 cases. Am J Surg Pathol 14:1100- 
1111, 1990.

noted the presence in the cervix of sebaceous glands, 
which are products of metaplastic phenomena from 
squamous epithelium or represent misplaced embry
onic tissue.186-188

The mullerian papilloma (previously called meso
nephric papilloma) is a rare cervical or vaginal benign 
tumor of infancy.189-191 It is characterized by papil
lary structures lined by a cuboidal epithelium and 
underlain by a loose fibrovascular stroma. The pres
ence of mucin-filled cells and the ultrastructural ap
pearance have confirmed the mullerian origin.192

Cervical Endometriosis

More than 100 cases of cervical endometriosis have 
been published,193-195 but our experience suggests 
that the lesion is far more common. The most rea

sonable pathogenic mechanism is post-traumatic im
plantation of fragments of endometrium.196 The 
clinical history frequently reveals the existence of 
prior gynecologic trauma during a delivery or a cu
rettage. Why is this implantation rare, considering 
the frequency of passage of endometrial debris into 
and through the cervix with each menstrual period? 
One may explain this rarity by the resistance of the 
untraumatized intact squamous epithelium to the im
plantation of endometrial fragments. Thus, the le
sion is seen most frequently after combined cervical 
conization and endometrial curettage.

The lesion is asymptomatic or may cause pre
menstrual hemorrhages. More rarely, they are inter
or postmenstrual. It develops in the adult women be
tween 20 and 50 years of age.

Macroscopic Appearance. Cervical endometriosis 
does not always present a typical appearance. The 
presence of a slightly elevated, dark red or brown 
cystic structure suggests a focus of endometriosis. 
Endometriosis may also present as a zone of erosion, 
a granular-surfaced nodule, or a proliferating lesion; 
these may arouse suspicion of malignancy, and only 
microscopic examination permits the assessment of 
their true nature.

Histologic examination shows endometrial glands 
(proliferative or secretory) surrounded by endome
trial stroma. To be labeled endometriosis, this lesion 
should have no connection with the adjacent endo
metrium. Stromal endometriosis that emphasizes the 
stromal proliferation has been described.197 A case

FIGURE 3-35 Papillary adenofi- 
broma of cervix.
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of adenocarcinoma has been reported within a focus 
of cervical endometriosis.198

Cytology may reveal the presence of well-pre
served endometrial cells of epithelial and stromal ori
gin. The visual or colposcopic observation of a 
cervical lesion must be correlated with the abun
dance of endometrial cells and suggests the 
diagnosis.199

CERVICAL INTRAEPITHELIAL NEOPLASIA 
(DYSPLASIA AND IN SITU CARCINOMA, 
LOW- AND HIGH-GRADE SQUAMOUS 
INTRAEPITHELIAL LESIONS)

Although many descriptions of the precancerous le
sions are found in the literature of the late 19th cen
tury and early 20th century (Cullen200 illustrated 
changes of carcinoma in situ as early as 1900), the 
first attempt to classify the precancerous lesions can 
be attributed to Broders201 in 1932. The term cer
vical dysplasia was mentioned by Papanicolaou202 in 
1949, and Reagan203 in 1953 defined the lesion as 
an atypical hyperplasia of the cervical squamous epi
thelium. The important contribution of Reagan 
pointed out that the clinical prognosis cannot be de
termined from the morphologic appearance of the 
lesion, and he introduced the notion that two catego
ries of lesions are present in the cervical epithelium : 
an ill-defined category that includes various benign 
alterations (dysplasia), and carcinoma in situ, which 
represents the precursor of invasive carcinoma. Be
cause dysplasia is considered to comprise epithelial 
atypical changes below the level of carcinoma in situ, 
the crucial definition is that of the latter lesion.

The definition established in 1961 by the Inter
national Committee for Histological Definitions204 
was strictly histologic:

Only those cases should be classified as carcinoma 
in situ which, in the absence of invasion, show a 
surface epithelium in which, throughout its whole 
thickness, no differentiation takes place. The pro
cess may involve the lining of the cervical glands 
without thereby creating a new group. It is recog
nized that the cells of the uppermost layers may 
show some slight flattening. The very rare case of 
an otherwise characteristic carcinoma in situ which 
shows a greater degree of differentiation belongs 
to the exceptions for which no classification can 
provide.

Koss205,206 has suggested a broader functional 
definition of carcinoma in situ as “a lesion confined 
to the epithelium of the uterine cervix, morphologi
cally resembling invasive cancer.”

The disadvantage of this dual terminology was 
to tend to represent dysplasia and carcinoma in situ 
as two different diseases. We know that the epithelial 
changes of the cervix form a continuous spectrum of 
the same disease. To meet this major objection, the 
term cervical intraepithelial neoplasia (CIN) was pro

posed by Richart207-210 to indicate the spectrum of 
epithelial changes constituting various forms of dys
plasia and in situ squamous cell carcinoma. This 
nomenclature recognizes the concept of a single dis
ease, considers dysplasia as a neoplastic entity, and 
correlates histologic images with adequate treatment. 
When the CIN terminology is used, we prefer that 
the lesions not be subclassified as CIN I, II, and III, 
although most systems now do this; the reason is that 
the entire philosophic basis of CIN terminology is to 
emphasize the continuous spectrum of these lesions.

More recently, a new classification for cytologic 
diagnosis has been proposed by a committee con
vened under the auspices of the National Cancer In
stitute in Bethesda in 1988,211 with further modifica
tion in 1991.212 This Bethesda system suggests the 
use of only two grades to qualify these morphologic 
anomalies: low-grade and high-grade squamous intraep
ithelial lesions. Richart has proposed to modify the 
CIN classification accordingly into two groups,213 al
though some arguments exist to maintain the subdi
vision of CIN into three grades.214 Table 3-4 summa
rizes the three current classifications and their 
relation to one another.

Difficulties in Studying Cervical 
Intraepithelial Neoplasia

The difficulties involved in attempting to study the 
natural history of cervical dysplasia and in situ carci
noma result largely from the following almost insur
mountable obstacles.

Lack of Universally Accepted Definitions

We have just mentioned the different classifications 
proposed in the last decades. Unanimity has not 
been reached, although the tendency is to adopt a 
uniform simple terminology that would communi
cate the necessary information to the physician. 
More biologic, epidemiologic, and pathologic infor-

TABLE 3-4.
Classifications of Cervical Intraepithelial Neoplasia

CIN Classical

CIN I ------------- Mild dysplasia

CIN II

CIN III

Bethesda

Low-grade SIL*

Moderate dysplasia.

Severe dysplasia ----------High-grade SIL

Carcinoma in situ

SIL, squamous intraepithelial lesion
*Low-grade SIL also encompasses HPV-related cellular changes 
(condyloma, koilocytotic atypia). This is designed as a cytopathologic report
ing system, whereas the other two are histopathologic.
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mation is needed to clarify the pathogenesis of the 
different steps of cervical cancerization, for example, 
to be able to separate benign and potentially malig
nant lesions that reveal similar cytohistologic images.

Observer Disagreement in Histopathologic 
Diagnosis

Numerous authors215-218 have demonstrated a re
markable variability in the interpretation of identical 
lesions by different pathologists (or even by the same 
pathologist on different days). Although these differ
ent interpretations usually vary only slightly (eg, 
mild versus moderate dysplasia, not moderate dys
plasia versus invasive cancer), they indicate that any 
population study based on biopsy diagnosis is subject 
to considerable observer bias.

Possible Differences in Natura! History 
Based on Etiologic Agents

The demonstration that most lesions classified as CIN 
are related to HPV infection80-84,87-89,99,102,110,219-222 
has raised a new caveat in the study of these atypias. 
We now need to differentiate “pure” condyloma, 
dysplasia or carcinoma in situ without evidence of 
condyloma, and various patterns of coexistence of 
the two processes, before we can attempt follow-up 
studies. The suggestion that particular viral subtypes 
may be more likely to be associated with lesions that 
progress indicates that morphologic interpretations 
alone may be inadequate in the study of these le
sions.82,84,85,87,89,99,100,223-226 It is generally accepted 
that types 16 and 18 belong in this “high-risk” 
group; some investigators also include types 31, 33, 
45, and 56, whereas others assign these types (as well 
as 30, 34, 40, and 47) to an intermediate risk cate
gory; types 6,11, and 42 are universally considered 
low risk.222-226 Finally, because none of these distinc
tions was made in the classic studies of earlier years, 
all their conclusions must be reexamined.

Effect of the Investigative Procedure 
on the Process Being Studied

Several investigators206,208 have shown that even 
small punch biopsies that do not remove all of the 
abnormal epithelium can induce subsequent replace
ment of dysplastic or in situ carcinomatous epithe
lium by benign mucosa. Because the interpretation 
of colposcopic and cytologic observations is even 
more variable than that of biopsy material, we must 
conclude that no method of study will give us a de
finitive, quantitative picture of the natural history of 
CIN. Similarly, although we will continue to use the 
terms dysplasia and carcinoma in situ in the classic 
sense to delineate certain cytologic and histopath
ologic pictures, we must remember that no studies— 
whether cytogenetic,223,227 electron microscopic,228 
chromosomal,229,230 immunohistochemical,231,232 or 
tissue cultural210,233—have succeeded in delineating 

the exact stage at which dysplastic changes become 
irreversible and malignant.

Possible Progression to Invasive Cancer

Nevertheless, an impressive body of evidence has 
been assembled to support the concept of an origin 
of invasive cancer from these lesions:

1. These lesions occur in the same population 
groups, and groups with low prevalence rates 
for one lesion have low prevalence rates for 
all.234

2. The prevalences of dysplasia, in situ carci
noma, and invasive carcinoma are similar in 
women examined for the first time.49,235,236

3. Studies of untreated women with dysplasia 
and carcinoma in situ have shown subsequent 
development of invasive carcinoma.237-239

4. Women with invasive carcinoma have been 
found, on review of previous biopsy speci
mens, to have had prior dysplasia, in situ car
cinoma, or both.240

5. Coexistence of these lesions frequently can 
be demonstrated by serial sections of 
cervices.237,241

6. There is a constant spatial relationship, in 
that all of these lesions arise most frequently 
in the region of the squamocolumnar junction 
or the transformation zone; when lesions of 
varying severity (eg, dysplasia and in situ car
cinoma) coexist, the least severe pattern is 
usually seen in the most exterior site. Similar 
histologic patterns are seen in similar sites 
(eg, keratinizing dysplasia and keratinizing in
vasive carcinoma both involve the portio with 
greater frequency).49 237,242

7. There is a constant temporal relationship; 
the median age for dysplasia is 5 to 10 years 
younger than that for invasive carcinoma— 
the actual ages vary with the population 
studied, but this progression always 
applies.49,206,235,243

8. Studies of populations previously screened by 
cytologic examination have demonstrated up 
to 1200 times higher incidence of in situ car
cinoma, and 100 times higher incidence of in
vasive carcinoma, in women initially found to 
have dysplasia.235

9. Incidence rates of, and death rates from, in
vasive cervical carcinoma have been lowered 
substantially in populations of women sub
jected to mass cytologic screening in whom 
dysplasia and in situ carcinoma were effi
ciently detected and treated.244-250

The exact rates of progression to invasive cancer 
of dysplasia and carcinoma in situ are not known, for 
reasons previously explained, but most authors be
lieve that mild dysplasias are more likely to regress 
than progress, in situ carcinomas are much more
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likely to become invasive if untreated, and moderate 
and severe dysplasias fall somewhere in between. In a 
series of 49 cases of severe dysplasia reported by 
Westergaard and Norgaard,251 57.1 % progressed to 
in situ and microinvasive carcinoma. Similar data, ac
cumulated from many studies predominantly in the 
Anglo-American and European literature, have been 
summarized by various authors.203,206,236,238,252,253

Methods of Identification and Diagnosis

Macroscopic Appearance. CIN does not have a 
characteristic macroscopic appearance. The cervix 
often appears entirely normal, and occasionally 
shows nonspecific pictures of leukoplakia, erosion, 
or cervicitis. The most suspicious of these is a zone 
of leukoplakia (by definition, a white plaque), but 
one study demonstrated that only 10% of patients 
with clinical leukoplakia had dysplasia or in situ 
carcinoma.254

Schiller Test. As a supplement to clinical inspection 
of the cervix, Lugol’s solution may be applied to its 
surface. A positive stain is given when the iodine re
acts with glycogen-rich normal squamous epithelium 
(Color Figs. 3-14 and 3-15). When glycogen is de
pleted, as in absence (erosion, inflammatory ulcer) 
or abnormality (metaplasia, dysplasia, carcinoma in 
situ) of the squamous epithelium, the stain will be 
negative (interestingly, this is considered a positive 
test). Thus, the test can locate abnormalities to be 
biopsied but cannot define the type of lesion present.

Colposcopy. It was in 1923 that Hinselmann,255 
aware of the imperfection of then extant methods 
for the diagnosis of cervical cancer, devised a system 
of a stereoscopic microscope with direct lighting of 
the cervix for improvement of the quality of visual 
examination. The colposcope was born, enabling the 
observer to describe with great precision the physio
logic and pathologic variations in the cervical mu
cosa and to establish the relationship between these 
macroscopic modifications and the corresponding 
histologic pictures (Color Figs. 3-16 through 3-21). 
The usual magnification factor is 16, and the main 
features examined are the vascular patterns, surface 
patterns, interpapillary distances, and color relation
ships. Particularly important are zones of white epi
thelium, foci showing a punctate vascular pattern, 
and zones of mosaicism (polygonal areas of white ep
ithelium separated by red borders of highly vascular
ized connective tissue papillae). These elementary 
solitary or multiple lesions at times represent inflam
matory conditions, at times benign atypias, and at 
times lesions of CIN.

The advantages of colposcopy may be summa
rized as follows: it precludes the necessity of coniza
tion biopsy for visible benign lesions and localizes 
the best biopsy site when biopsy is deemed neces
sary.256-261 As far as invasive carcinoma is concerned, 

visual examination alone is most often sufficient to 
suspect the diagnosis, whereas colposcopy facilitates 
the diagnosis of minuscule lesions. The method does 
not permit the visualization of subepithelial lesions 
or of lesions within the endocervical canal.

Cytology. Cytologic examination has contributed 
greatly to the early diagnosis of dysplasia and in situ 
carcinoma, and it possesses the advantage over the 
Schiller test and colposcopy of demonstrating lesions 
originating in the endocervical canal. This technique 
has been shown to be of great value as a mass popu
lation screening device, and some authors have pre
dicted that widespread use of exfoliative cytology 
could completely eradicate invasive cervical carci
noma within a population, by detecting epithelial 
atypias at an earlier, curable stage (CIN, dysplasia, or 
in situ carcinoma).244,245,248,262-265

The other major advantage of this method is 
that it can be practiced by the gynecologist and by 
the physician untrained in this specialty, with a 
cytotechnologist and a cytopathologist being re
quired at a later time to interpret the smears ob
tained. If the cervical scraping includes a good 
sampling of the endocervical canal, the chances of 
missing an intraepithelial lesion are slight. However, 
the true false-negative rate of cytology is not negligi
ble and may represent 10% of cases.266,267 These 
cases are by definition identified retrospectively; if 
the clinical examination and the cytology report are 
both negative, there is no adequate prospective clin
ical follow-up. False-negative reports are engendered 
both by the absence of suspicious cells in the smears 
(which may be otherwise adequate or inadequate) 
and by a wrong interpretation of the cellular atypias 
present. Different endocervical sampling instruments 
have been introduced to increase the chance of ob
taining a smear from the squamocolumnar junction 
(transformation zone). Although some authors268,269 
are enthusiastic, others are reluctant to use them206 
because of the poor quality of the smears. In addi
tion, it has been recommended that the false-nega
tive rate could be reduced substantially by taking 
two smears rather than one at the time of pelvic ex
amination.249 Vaginal pool aspiration increases the 
chances of detecting endometrial lesions as well.

Is the presence of endocervical columnar cells 
necessary to consider a smear adequate? This rule 
should not be strictly applied in our experience. If 
the smears are richly provided with well-preserved 
and fixed cells, and if endocervical mucus is present 
with inflammatory and metaplastic cells trapped in 
it, one should consider these smears technically ade
quate. Mitchell and Medley270 have suggested that 
the endocervical component of the cervical smear be 
defined on the basis of metaplastic cells alone or in 
combination with columnar cells. Their study tends 
to show that metaplastic cells are a more important 
marker than columnar cells.

The optimal interim period between screening 
examinations has been debated recently, and this pe-
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riod can influence the clinical impact of a false-nega
tive report. We agree with the guideline proposed by 
the American Cancer Society271 that “all women who 
are or have been sexually active, or have reached age 
18 years, have an annual Pap test and pelvic exami
nation. After a woman has had three or more con
secutive satisfactory normal annual examinations, the 
Pap test may be performed less frequently at the dis
cretion of her physician.” This opinion is not shared 
by all authors in view of the medical cost of yearly 
tests. With the exception of women with positive 
herpes II antibodies or with previously diagnosed 
HPV infection or CIN, triennial screening can be 
proposed.246 249 Some investigators still think that pe
riods longer than 1 year will demotivate the women.

The cytologic picture of in situ carcinoma dif
fers only in degree from that of invasive carcinoma 
on the one hand and severe dysplasia on the other. 
Although many authors claim a high degree of ac
curacy in differentiating these lesions cytologically, 
we believe that tissue examination (biopsy or coniza
tion) is required for a definitive diagnosis. Cytologic 
interpretations should always be expressed in histo
logic terminology so that the cytologic and biopsy 
diagnoses are comparable. The Bethesda system212 
is summarized in Table 3-5 as an advisable 
terminology.

Histology. The final diagnosis of any malignant or 
suspicious cervical lesion should be made by biopsy. 
Much has been written arguing the relative merits of 
multiple punch biopsies and conization biopsy, the 
latter being the technique that samples the entire cir
cumference of the squamocolumnar junction. There 
is no doubt that the conization specimen, when to
tally sectioned, embedded, and examined in detail by 
the pathologist by a technique such as that of Foote 
and Stewart,272,273 will reveal lesions that may not 
have been sampled by prior punch biopsies;266 but 
many have questioned whether the additional infor
mation is often of enough significance to justify the 
occasional morbidity of the procedure. Colposcopic- 
ally directed biopsies combined with endocervical cu
rettage can provide the same information with less 
morbidity.259,260’274’275 Conization (by cold knife, la
ser, or loop excision) is advised when the entire le
sion cannot be located or visualized by colposcopy 
(positive or inadequate endocervical curettage speci
men). Some workers also recommend conization for 
in situ carcinoma.276

The pathologist working with conization speci
mens must be sure to section and examine the entire 
specimen. Usually 15 to 25 tissue pieces are submit
ted for histologic preparation if the specimen per
mits, and at least three or four levels of each should 
be examined. Some authors have recommended rou
tine serial step sectioning of all tissue blocks,277 but 
we believe that the imposition of this task on a busy 
laboratory is simply not practical; certainly, any 
block with a suspicious lesion should be subjected to 
step sectioning. Another question that is often raised

TABLE 3-5.
The 1991 Bethesda System

Adequacy of the specimen
Satisfactory for evaluation
Satisfactory for evaluation but limited by . . . (specify reason) 
Unsatisfactory for evaluation . . . (specify reason)

General categorization (optional)
Within normal limits
Benign cellular changes: See descriptive diagnosis
Epithelial cell abnormality: See descriptive diagnosis 

Descriptive diagnoses
Benign cellular changes

Infection
Trichomonas vaginalis
Fungal organisms morphologically consistent with 

Candida spp
Predominance of coccobacilli consistent with shift in 

vaginal flora
Bacteria morphologically consistent with Actinomyces spp 
Cellular changes associated with herpes simplex virus 
Other

Reactive changes
Reactive cellular changes associated with 

Inflammation (includes typical repair) 
Atrophy with inflammation (“atrophic vaginitis”) 
Radiation
Intrauterine contraceptive device (IUD) 
Other

Epithelial cell abnormalities
Squamous cell

Atypical squamous cells of undetermined significance: 
Qualify*

Low-grade squamous intraepithelial lesion encompassing: 
HPV,** mild dysplasia/CIN I

High-grade squamous intraepithelial lesion encompassing: 
Moderate and severe dysplasia/CIS, CIN II and CIN III 

Squamous cell carcinoma
Glandular cell

Endometrial cells, cytologically benign, in a 
postmenopausal woman

Atypical glandular cells of undetermined significance: 
Qualify*

Endocervical adenocarcinoma
Endometrial adenocarcinoma 
Extrauterine adenocarcinoma
Adenocarcinoma: not otherwise specified

Other malignant neoplasms: Specify
Hormonal evaluation (applies to vaginal smears only) 

Hormonal pattern compatible with age and history 
Hormonal pattern incompatible with age and history: Specify 
Hormonal evaluation not possible due to: Specify

* Atypical squamous or glandular cells of undetermined significance should 
be further qualified as to whether a reactive or a premalignant/malignant 
process is favored.
**Cellular changes of human papillomavirus (HPV)—previously termed 
koilocytosis, koilocytotic atypia, or condylomatous atypia—are included in 
the category of low-grade squamous intraepithelial lesion.

is that of performing frozen section on conization 
specimens; again, we believe that the advantages are 
offset by the difficulty of the procedure, the lack of 
immediately important therapeutic information to be 
gained (most microinvasive carcinomas will not be 
treated differently from CIN), and the inherent risk 
of error involved (an average of 12.6% incorrect di
agnoses in one literature review278). In reporting the 
final results of a conization biopsy for carcinoma in
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situ, the pathologist should always mention the ade
quacy of the upper and lower resection margins, 
particularly if the uterus may be retained. A recent 
study showed a 12% incidence of residual tumor in 
postconization uteri with adequate margins, com
pared with 82% when margins were inadequate. 
Margin involvement was a better predictor of resid
ual disease at repeat surgery than was abnormal 
follow-up cytology.279

Diagnosis of Cervical Intraepithelial 
Neoplasia (Dysplasia and Carcinoma 
In Situ, Low-Grade and High-Grade 
Squamous Intraepithelial Lesions)

Histologic Appearance

The great majority of intraepithelial lesions originate 
at the squamocolumnar junction or transformation 
zone and may involve the epithelium of the adjacent 
endocervical gland necks. Reserve cells differentiate 
into squamous epithelium through the steps of squa
mous metaplasia. We are all familiar with the 
common picture of biopsies from the junction: the 
coexistence of areas of normal squamous epithelium, 
columnar glands and foci of basal hyperplasia, and 
squamous metaplasia combined with inflammatory 
infiltrates.

CIN is characterized by the combination of the 
following elementary lesions (Figs. 3-36 through 3-47): 

(Text continued on page 113.)

FIGURE 3-36 Mild cervical dysplasia with hyperkeratosis 
(leukoplakia).

IX * *
> A . ■***

FIGURE 3-37 Mild dysplasia: dyspolarity, nuclear atypia, and mitotic figures in lower half of 
mucosa only.
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FIGURE 3-38 Mild dysplasia: slightly more atypia but fewer mitoses than in Figure 3-37.

FIGURE 3-39 Moderate dysplasia: focal parakeratosis and epithelial peaking suggest origin in flat 
condyloma.
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FIGURE 3-43 Borderline lesion of high-grade CIN. Iatrogenic loss of some surface epithelium in 
this endocervical curettage specimen makes it difficult to distinguish between severe dysplasia and 
in situ carcinoma.
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Hyperplasia of the basal cell layers, particularly 
layers Cl and C2, occurs with or without cellular 
anomalies. The basal layer is augmented in thickness 
and encroaches on the intermediate layers. The basal 
cells are normal in appearance or may show discrete 
cytologic modifications (increase in size of cells or of 

nuclei, irregularities of shape). In high-grade CIN 
(carcinoma in situ) there is a total lack of maturation 
toward the surface with uniform proliferation of im
mature cells. Minor degrees of flattening may be 
seen but the cells at the surface are as immature as 
those at the base, and do not show such features of

FIGURE 3-45 I n situ carcinoma com
posed of basal-type cells. (Silverberg SG: 
Surgical pathology of the uterus. New 
York, John Wiley & Sons, 1977)
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FIGURE 3-46 Carcinoma in situ with gland neck extension: detail of cells.
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squamous differentiation as increased cytoplasm, cy
toplasmic glycogen, and sharp intercellular borders.

Anomalies of size and shape are found in cells and 
nuclei, principally in the intermediate and deep epi
thelial layers. Premature keratinization may be pre
sent. Nuclear hyperchromatism is present, often with 
relatively normal cytoplasm. Quantitative and qualita
tive abnormalities of mitoses include increased mitotic 
rate, with abnormal mitoses usually confined to the 
lower half of the epithelium in low-grade CIN (mild 
and moderate dysplasia) and distributed in all levels 
in severe dysplasia and carcinoma in situ. The pres
ence of three-part mitoses or three-group metaphase 
multipolar spindles and multinucleate cells is a good 
indicator of the severity of the lesion.281-284 DNA 
ploidy is another expression of these anomalies.285

The nuclear-cytoplasmic ratio (expression of nu
clear area to cytoplasmic area) increases with the se
verity of the lesion. Acanthosis occurs with accentua
tion of the papillary structure. Dyspolarity is present, 
with disturbance of the normal orderly maturation 
toward the surface. Leukocytic and histiocytic infiltra
tion of the subjacent stroma is accompanied by anar
chic angiogenesis.

Decrease of surface maturation is a variable crite
rion, largely based on the epithelium of origin. 
Thus, dysplasias arising in native squamous epithe
lium (ie, distally) tend to show extensive surface mat
uration, frequent isolated cell keratinizations, and 
prominent parakeratosis, and tend to be considered 
mild or moderate (keratinizing dysplasia). On the 
other hand, dysplasias arising in metaplastic epithe
lium possess few of these characteristics, appear im
mature, and often are labeled severe dysplasia. Severe 
dysplasia may be difficult to differentiate from carci
noma in situ and both are encompassed by the term 
CIN III.

There is extension of the abnormal epithelium into 
underlying cervical gland necks, generally more ex
tensive in CIN III (see Figs. 3-46 and 3-47). 
Fluhmann clearly showed many years ago that this 
histologic picture does not indicate invasion51 be
cause the deep-seated nests of tumors are rounded, 
with intact basement membranes and no surround
ing stromal response. Residual glandular epithelium 
often facilitates the diagnosis.

Different combinations of these elementary le
sions will explain the highly various aspects of CIN.

Mild Dysplasia (CIN I). The morphologic altera
tions are limited to the basal and parabasal layers of 
the native squamous epithelium or to the area of 
squamous metaplasia. Nuclear anomalies are mini
mal, with mild hyperchromasia and anisonucleosis. 
Dyspolarity is moderate. The nuclear-cytoplasmic 
ratio can be slightly increased. Stratification and dif
ferentiation of intermediate and superficial squa
mous layers are preserved. Few mitoses are observed.

Moderate Dysplasia (CIN II). The cell polarity is 
disturbed in the lower two thirds of the epithelium, 

and stratification is maintained in the upper third. 
Cellular atypia is present throughout the epithelium 
but is less evident in superficial cells. The nuclear- 
cytoplasmic ratio is increased. Surface maturation 
persists even if some abnormal nuclei are observed. 
Mitoses, some abnormal, are present.

Severe Dysplasia and In Situ Carcinoma (CIN III). 
Dyspolarity is present in all layers of the epithelium. 
Nuclear atypias are severe and abundant. Anomalies 
of cellular size and shape are constant. Nuclear hy
perchromasia is pronounced, and the nuclear-cyto
plasmic ratio is notably increased, particularly in 
parabasal and intermediate cells. Superficial matura
tion is absent or minimal. Stratification may persist 
superficially or may be absent in CIN III of meta
plastic type. Mitoses are present in all layers, and ab
normal figures are evident. The more severe lesions 
correspond to carcinoma in situ. Then maturation is 
totally absent, but parallel arrangement of the most 
superficial cells may persist, probably for mechanical 
reasons. Extension into the cervical gland necks is 
frequent.

Study of the different cytokeratins elaborated 
by cervical cells and revealed by immunocytochem
istry allows the distinction between normal ecto- 
and endocervical cells, reserve cells, squamous 
metaplasia, and CIN.231232 These determinations 
probably add little to routine histopathology for di
agnostic purposes.

Different classifications of CIN III have been 
proposed, which recognize three major types based 
on the predominant pattern:

1. The small cell type (poorly differentiated or an
aplastic carcinoma), composed of small cells 
with sometimes elongated nuclei and no sign 
of keratinization, suggesting the structure of 
basal cells

2. The large cell type, also referred to as nonkera
tinizing or moderately well differentiated

3. The keratinizing type, which reveals differentia
tion and keratin formation. Surface keratini
zation is prominent and nuclear abnormalities 
are present even in these keratinized cells. As 
mentioned earlier, in some classification sys
tems these keratinizing lesions are all consid
ered dysplasias.

The differential diagnosis of dysplasia from condy
loma (HPV infection-related atypia) is based on the 
observation that routinely visible condylomatous 
atypias involve predominantly the superficial and in
termediate cell layers of the mucosa, whereas 
dysplasias begin in the basal and parabasal cell layers 
and grow toward the surface with increasing severity. 
Findings such as peaking of the surface epithelium, 
koilocytotic perinuclear haloes, and irregularly wrin
kled, “raisinoid,” often bizarre nuclei are character
istic of condyloma, whereas dysplastic cells are 
usually more uniform, contain hyperchromatic but 
not wrinkled or pyknotic nuclei, and demonstrate
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more frequent mitotic figures. Abnormal mitoses 
should not be seen in condyloma without coexisting 
dysplasia. Classic dysplasia may coexist with condy
loma (Figs. 3-48 through 3-50) in one or more of 
three fashions: (1) involving the basal and parabasal 
cell layers beneath a superficial condylomatous 
atypia; (2) immediately adjacent to a condylomatous 
lesion; or (3) synchronous with but spatially distant 
from a condyloma.

Dysplasia may also be difficult to differentiate 
from atypical squamous metaplasia or reactive (repair) 
atypia of the squamous mucosa secondary to inflam
mation. The disorderly dyspolarity of dysplasia is ab
sent in both of these situations, mitotic figures are 
rare, and nuclei, although they may be large, are 
generally normochromatic or less hyperchromatic 
than in dysplasia. In inflammatory atypias, the in
flammatory cells usually extend into the altered epi
thelium, whereas the inflammation associated with 
dysplasia is generally limited to the stroma. Immuno
peroxidase staining for involucrin is said to be nega
tive in most dysplasias and positive in 95% of 
normal, metaplastic, and condylomatous epithelia.286 
At the other end of the spectrum, the distinction of 
severe dysplasia from in situ carcinoma may pose 
problems, as discussed above. The inclusion of both 
severe dysplasia and in situ carcinoma in the CIN III 
grouping, however, indicates that the treatment and 
prognosis of these lesions depend more on their dis
tribution (eradicable or not by conservative therapy) 
than on their exact histologic pattern.

Cytologic Appearance

The number of exfoliated cells depends on the 
method of collection, the skill of the sample taker, 
the extension and the location of the lesion, and the 
severity of atypia (Figs. 3-51 and 3-52 and Color 
Figs. 3-22 through 3-25).

Low-Grade Squamous Intraepithelial Lesion (Mild 
Dysplasia, CIN I). Superficial and intermediate 
squamous cells or metaplastic cells reveal mild atypia 
characterized by enlarged and irregular nuclei with a 
finely granular chromatin. Hyperchromasia is dis
crete. Anisonucleosis is not prominent. Nucleoli are 
inconspicuous. The nuclear-cytoplasmic ratio is 
slightly increased.

High-Grade Squamous Intraepithelial Lesion. This 
classification in the Bethesda system includes both 
moderate dysplasia (CIN II) and severe dysplasia and 
carcinoma in situ (CIN III). Because there are usu
ally cytologic differences between these lesions, we 
will discuss them here separately. In moderate dys
plasia (CIN II), squamous cells of all cellular layers 
(parabasal, intermediate, and superficial) or meta
plastic cells reveal moderate nuclear abnormalities. 
One observes anisonucleosis, nuclear enlargement, 
and folding of the nuclear membrane. Nucleoli are 
inconspicuous. The nuclear-cytoplasmic ratio is in
creased by enlargement of the nucleus or decrease in 
size of the cytoplasm. Cytoplasmic staining is cyano-

FIGURE 3-48 Flat condyloma with underlying mild dysplasia.
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FIGURE 3-49 Flat condyloma 
with underlying mild to moderate 
dysplasia.

FIGURE 3-50 Flat condyloma with mild dysplasia (left), and moderate to severe dysplasia (right).
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FIGURE 3-51 Moderate dysplasia: appearance of cervical 
smear.

philic or eosinophilic when cellular maturation is 
precocious.

Severe dysplasia I carcinoma in situ (CIN III) exhib
its the most atypical lesions. Depending on the histo
logic type, the cells are small or large with or 
without cytoplasmic keratotic differentiation. The 
smears are rich in atypical cells and form aggregates 
of disorderly arranged elements. Nuclei are large, ir
regular, and hyperchromatic with scanty surround
ing cytoplasm. Enlarged eosinophilic nucleoli are 
visible in the dense coarse chromatin. Bizarre-shaped 
cells may be present. The nuclear-cytoplasmic ratio 
is significantly increased, particularly in undifferenti

ated cells. Indistinct cell borders create pseudosyn- 
cytial structures.

The three histologic types of carcinoma in situ 
can be differentiated cytologically (Color Figs. 3-26 
and 3-27). According to the cell type, the smears will 
show predominantly (1) small cells with large nuclei 
and basophilic cytoplasm occurring singly or in clus
ters; (2) large cells with basophilic or, less often, aci
dophilic orange cytoplasm; or (3) keratinized cells 
with abundant homogeneous eosinophilic cytoplasm 
and dark, often dense, irregular or pyknotic nuclei; 
the tadpole cell is commonly present in this type. A 
clear-cut distinction between the different types is

FIGURE 3-52 In situ carcinoma: appearance of cervical smear.
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not always possible and mixed forms occur. Cells ex
foliated from in situ carcinoma are usually more nu
merous, more uniform, and smaller than those seen 
in dysplasia, often grow in syncytia, and are round, 
with little cytoplasm surrounding their large, hyper
chromatic, coarsely granular nuclei (see Fig. 3-52). 
The general background, as in dysplasia, is usually 
“clean” (lacking cell debris), but an inflammatory di
athesis can be present, although this characteristic is 
classically attributed to invasive carcinoma.

The cytologic differential diagnosis with inflam
matory, regenerative and metaplastic atypias has 
been discussed previously, and that with invasive 
squamous cell carcinoma will be discussed below.

INVASIVE MALIGNANT TUMORS

Cervical cancer represents about 10% of all cancers 
in women and 25% to 45% of female genital cancers. 
It was estimated that in the United States in 1991, 
13,000 women would develop invasive cervical 
cancer and 7,000 women would die of the disease. It 
is found with the same frequency among almost all 
populations except Jews and certain other people 
such as the Fiji Islanders and with higher frequency 
among populations in which routine cytologic 
screening has not been adopted. Low socioeconomic 
status and poor sexual hygiene represent important 
factors in the increase of carcinoma in certain 
populations.

Invasive malignant cervical tumors consist of 
about 85% squamous carcinomas, 15% adenocarci
nomas and adenosquamous carcinomas, and rare 
cases of sarcomas and metastatic tumors. Table 3-6 
summarizes the International Society of Gynecolog
ical Pathologists (ISGP) classification of invasive cer
vical squamous carcinomas.226

Carcinoma of the cervix is a rapidly fatal disease; 
95% of untreated patients are dead at the end of the 
fifth year after diagnosis. We should emphasize, at 
the beginning of the discussion, the social impor
tance of cancer of the cervix uteri, which strikes 
about 2% of all women who attain the age of 80 
years. More than 50% of the patients whose tumors 
are detected and treated early may hope for a sur
vival of 5 or more years. This figure approaches

TABLE 3-6.
International Society of Gynecological Pathologists 
Classification of Invasive Squamous Cell Carcinomas

Keratinizing 
Nonkeratinizing 
Verrucous
Warty (condylomatous) 
Papillary (transitional) 
Lymphoepithelioma-like 

100% when the diagnosis of cancer is made in the 
noninvasive stage. These figures show the impor
tance of diagnosing this disease in its early stages 
and, toward that end, of persuading the female pop
ulation to have regular gynecologic examinations, 
which should always include cytologic smears.

Clinically, the easy access to the lesion, the slow 
growth of the tumor, and the efficacy of therapeutic 
modalities should increase the frequency of cure. If 
they are neglected by the patient, the first symptoms 
may escape a cursory examination, and too often the 
tumor evolves to a stage in which therapy is hazard
ous and palliative.

Squamous Cell Carcinoma

Epidemiology and Etiology. The etiology of cer
vical squamous cancer is unknown, but certain fac
tors influence the frequency of its appearance. The 
rarity of this lesion among Jewish women has led 
some workers to suppose a genetic factor, but a 
more widely held notion is that of a protective role 
of male circumcision. This latter hypothesis is con
firmed by some studies that found that, among 
those natives of the Fiji islands who practice circum
cision, the cervical cancer incidence was only one 
eighth as high as among those who abstain from 
this practice. Similar data have been obtained from 
the Moslem and Hindu populations of India, the 
former of whom practice circumcision, whereas the 
latter do not. The definite role of circumcision is 
not settled, even if its protective effect has been 
confirmed in different epidemiologic studies. 
Smegma appears to be a causal factor. The carcino
genic properties of smegma may be due to the 
transformation of its cholesterol by a bacterium 
(Mycobacterium smegmatis) into a unknown carcino
gen. Another hypothesis has been proposed by 
Reid,287 who emphasized the carcinogenic role of 
the nuclear DNA of spermatozoa, which could act 
in the same way as DNA of carcinogenic viruses 
when penetrating into the nuclei of host cells of the 
epithelium. As no objective evidence has been of
fered, these theories still need confirmation.288

Some studies support the concept that smoking 
may represent a risk factor. Nicotine may lower the 
immunologic defense of the cervix or make it more 
susceptible to viral infection.289 A significant de
crease in the Langerhans cell population, producing 
local immunodepression, has been observed in both 
normal cervical epithelium and CIN among cigarette 
smokers.290

The influence of the type of sexual life appears 
equally evident. Cervical cancer is statistically more 
frequent in the multiparous women than in the nul- 
liparous; this frequency does not seem rigorously 
proportional to the number of pregnancies. It is 
equally more frequent in the group of married 
women without children than among virgins, and 
women with cervical cancer also seem to have begun
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to have sexual relations at an earlier age than women 
in a control population. The works of Gagnon291 and 
of Schomig292 have noted the relative frequency of 
cancer of the cervix among Danish prostitutes, and 
attribute this in part to sexual hyperactivity. The an
atomic modifications, traumata, and inflammatory 
lesions that are the result of genital activity and mul
tiparity provoke important histologic alterations, but 
we must also remember the infections (particularly 
viral) and hormonal stimuli to which these women 
are exposed (the roles of herpesvirus and HPV have 
been discussed in detail earlier). Age also appears to 
play a role, because the condition is found with 
greatest frequency in women between 45 and 55 
years of age. The frequency curve, very low below 
20 years, rises slowly between 20 and 30 years, and 
then rapidly until age 50, and finally descends pro
gressively beyond 55 years of age. At the Institut 
Bordet, 11 % of the patients with cervical cancer 
were under 40 years of age (Fig. 3-53). With more 
precocious sexual habits, these lesions appear at an 
earlier age, and it is now common to detect 
dysplasias in patients as young as 15 years. Conse
quently, cytologic screening should be recommended 
with the beginning of sexual intercourse. It is inter
esting to note that the most frequent age of appear
ance of carcinoma in situ is between 30 and 40 years, 
that is, about 10 years earlier than invasive carci
noma. The i*6le played by estrogens in the genesis of

FIGURE 3-53 Percentage of incidence of cervical carcinoma as a 
function of age (4147 cases).

these tumors is not established with certitude. Al
though cervical cancers have been produced in mice 
by administering high doses of estrogens, there is no 
clinical evidence that the situation is the same in the 
human female.

Jones and colleagues,293 in a intensive study of 
the epidemiologic factors that we have just cited 
briefly, have cast doubt on the validity of these as 
isolated factors. They think that precocious sexual 
maturity, a reflection of varied socioeconomic fac
tors, constitutes a background favoring the appear
ance of cancer.

Finally, in recent years, the evidence for induc
tion or promotion of cervical neoplasia by different 
transmissible agents has become more persuasive. 
Among these agents are HPV80-105’294-295 and, with 
considerably weaker evidence, HSV-2,66-74 cytomeg
alovirus,296 and chlamydia.47 Trichomonas vaginalis, 
once regarded as a potential promoting agent, is no 
longer considered as such.113-115117

Extensive recent studies tend to show that the 
development of intraepithelial and invasive cervical 
neoplasia may be favored by sexually transmitted 
agents. These findings suggest that there may be dif
ferent forms of dysplasia due to different causes and 
with subsequently different natural histories. Al
though the natural history of the various forms of 
CIN (dysplasia and carcinoma in situ) cannot be pre
dicted on morphologic grounds alone, it is important 
that these lesions continue to be reported according 
to the degree of morphologic abnormality.110

The mention of the virus-associated alterations 
should not modify the clinical and therapeutic ap
proach to the lesion until more information is avail
able on the differing relations (if any) of the 
transmissible agents to the natural history of the 
disease.

Development and Detection. The advanced stages 
of squamous cell carcinoma are comparatively more 
frequent in elderly women, in whom stage 0 (carci
noma in situ) represents only a small fraction of the 
total number of cases. After an intensive cytologic 
screening program in a community, these figures in 
all women will change to indicate a considerably 
higher frequency of stage 0 and I cases and, a few 
years later, a much lower frequency of stage III and 
IV cases, suggesting that many potential advanced 
cases have been detected at an earlier stage by this 
method.244-248’297 An important conclusion should be 
drawn from these statements: the absolute necessity of 
early detection. For this reason, better education of 
the public and of the practicing physician and the or
ganization of this detection survey on a population
wide level should be actively encouraged.

The tumor develops most frequently at the level 
of the squamocolumnar epithelial junction. The lo
calization of the tumor therefore depends on the lo
cation of this junction in the cervix. This explains 
why about 20% of cases originate within the cervical
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canal, a location in which clinical detection is more 
difficult.

At first invisible to the naked eye, the early 
structural changes are limited to a small region and 
consist of lesions of intraepithelial or early invasive 
type. The Schiller test visualizes them as pale 
iodonegative plaques. It is at this submacroscopic 
stage that methods of detection (cytology and colpos
copy) have their major value. The method of trans
formation of a normal cell into a cancer cell is 
unknown, but several facts define the manner of ap
pearance of early cancer:

1. The tumor passes through a first intraepithe
lial or noninvasive stage, and in the course of 
a second stage invades the underlying tissues. 
The first stage may be prolonged for months 
or years or, on the contrary, may represent 
only a first brief step in the development of 
the tumor.

2. Certain carcinomas appear to invade the 
stroma from their onset, without an earlier 
intraepithelial stage.

3. The tumor may originate in a single focus or 
as multicentric cancerous zones. It is not rare 
to find separate foci of in .situ carcinoma sepa
rated by intervening normal mucosa. The 
multicentric character demonstrates that the 
etiologic agent acts at several foci in the 
cervix.

4. The transformation of benign into malignant 
cells should take place in young immature 
cells, that is, among the basal cells of the 
squamous epithelium or the reserve cells of 
the columnar epithelium.

Macroscopic Appearance. The tumor grows pro
gressively and becomes visible to the naked eye. It 
presents as an elevated granular zone, darker red 
than the normal mucosa, which bleeds easily on con
tact. Two macroscopic forms are encountered:

1. The proliferative, papillary, or exophytic 
form. The tumor projects from the surface 
and forms multiple budding masses that are 
hemorrhagic and very friable, often with sur
face necrosis.

2. The infiltrating or endophytic form burrows 
into the cervical canal and forms a hard sub
mucosal mass that causes augmentation of the 
volume of the cervix while, in the early 
stages, leaving the surface intact. At a later 
stage than in the proliferative form, the mu
cosa shows necrotic ulcers.

These two forms are distinguishable when the 
tumor is small. At a more advanced stage, the tumor 
involves the entire cervix and the adjacent vaginal 
wall and presents as a large necrotic ulcer crater 
(Fig. 3-54).

The international classification adopted in 1950 
and modified in 1974 and 1985 subdivides cervical

FIGURE 3-54 Squamous cell carcinoma: macroscopic ap
pearance.

cancer into five macroscopic stages (Table 3-7).226,298 
The classification of a tumor should be made as a re
sult of clinical examination before the institution of 
therapy. In the case of hesitation between two stages, 
the less advanced must be chosen.

The use of this classification permits comparison 
of therapeutic results from any medical institutions 
in the world. This staging is done on the basis of 
clinical examination; pathologic examination of a re-

TABLE 3-7.
Clinical Staging of Invasive Squamous Carcinoma (FIGO)

Stage 0. Intraepithelial (in situ) carcinoma
Stage I. Invasive carcinoma strictly limited to the cervix

Stage la. Preclinical carcinoma—can only be diagnosed 
microscopically

Stage Ial. Minimal microscopic invasion
Stage Ia2. Microscopic stromal invasion not exceeding 7 

mm horizontally and 5 mm vertically, as 
measured from the base of the epithelium, 
either surface or glandular, from which the 
lesion originates

Stage lb. The lesion is larger than in stage Ia2, whether 
clinically apparent or not

Stage II. Carcinoma extending beyond the cervix proper but 
not reaching the pelvic wall: cancer involving the 
vagina, but not its lower third

Stage Ila. No obvious involvement of the parametrium 
(involvement of upper two thirds of vagina only)

Stage lib. Obvious involvement of parametrium
Stage III. Cancer extending to the pelvic wall and/or involving 

the inferior third of the vagina and/or causing 
hydronephrosis or nonfunctioning kidney

Stage Illa. No extension to the pelvic wall
Stage Illb. Extension to the pelvic wall or hydronephrosis 

or renal nonfunction
Stage IV: Cancer extends beyond the true pelvis or involves the 

mucosa of the bladder or rectum
Stage IVa. Spread to adjacent organs
Stage IVb. Spread to distant organs
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sected, biopsied, or postmortem specimen often 
changes the stage of a tumor, but for the sake of 
comparison of therapeutic modalities only the clin
ical staging should be used.299'300 This point of view 
is open to criticism, because it enables the staging to 
be based on nonobjective criteria. However, al
though a classification based on gross and micro
scopic pathologic data would be more objective and 
precise, in practice this would eliminate most cases of 
advanced disease from analysis, because surgery is 
seldom performed in these instances. Therefore, this 
method unjustly weighs all reports with an unbal
anced number of stage 0 and I cases.

Histologic Classification. Squamous carcinomas of 
the cervix have been the object of numerous histo
logic classifications elaborated with the intent of 
finding a relationship between the histologic type, 
the clinical prognosis, and the efficacy of surgical 
and radiotherapeutic modalities.

Martzloff301 divided these tumors into three 
groups according to the dominant cell type: superfi
cial keratinized, intermediate, and basal types. This 
classification has the merit of being simple and easily 
reproducible. A slightly modified approach simply 
distinguishes differentiated or spinocellular and un
differentiated or basocellular epitheliomas.

Broders302 proposed four groups of epidermoid 
carcinomas, depending on the percentage of undif
ferentiated cells: group I is the most highly differen
tiated, containing only 0 to 25% undifferentiated 
cells, whereas group IV is the undifferentiated form 
(75% to 100%), with groups II and III in interme
diate positions. Pendl303 used no fewer than 5 groups 
and 16 subgroups to classify the cervical epithelial 
tumors, although this long classification does include 
the adenocarcinomas. It is, in our opinion, too in
volved and subjective.

Recent workers have used three groupings origi
nally suggested by Wentz and Reagan304 and revised 
in 1973 by Reagan and Ng:305

Group I: keratinizing type
Group II: large cell nonkeratinizing type
Group III: small cell type (small cell nonkera

tinizing type)

This classification has two advantages. First, it 
conforms to modern theories of histogenesis, in 
which keratinizing cancers arise from ectocervical 
mucosa by way of dysplasia, large cell nonkera
tinizing cancer arises from endocervical squamous 
metaplasia by way of dysplasia and large cell in situ 
carcinoma, and small cell carcinoma arises from en
docervical reserve cell hyperplasia by way of small 
cell carcinoma in situ. Second, it appears to convey 
useful prognostic information (group II tumors 
showing the best survival and group III the worst in 
many series, particularly in cases treated by radiation 
therapy).304-308 However, equal numbers of more re
cent studies have failed to confirm the histogenetic 
relation,309-312 and some of these same studies have 

failed to confirm the prognostic utility of tumor 
grading.

In addition, the utility of the Wentz and Reagan 
classification is compromised by the fact that it is 
now known that most small cell carcinomas of the 
cervix are not of squamous type but actually repre
sent neuroendocrine carcinomas.313-316 The ISGP 
classification226 (see Table 3-6) does not include a 
small cell variant of squamous cell carcinoma, and 
classifies small cell carcinomas separately on the as
sumption that they are all neuroendocrine. This clas
sification also adds to the classical keratinizing and 
nonkeratinizing types four other patterns: verrucous, 
warty or condylomatous, papillary or transitional, 
and lymphoepithelioma-like. We recommend includ
ing the warty type (more common in the vulva—see 
Chapter 1) with the keratinizing group and classify
ing the three others—all rare in the cervix— 
separately from squamous carcinoma.

In addition to the classifications discussed so far, 
the prognostic significance of which is questionable, 
other authors have favored a “malignancy grading 
system” that evaluates eight different factors: struc
ture, cell type, nuclear atypia, mitotic activity, pat
tern of invasion, type of tumor margin, vascular 
invasion, and host inflammatory response.317 318 Al
though these investigators have found this system 
useful in providing prognostic information, it is com
plex and is not widely used.

Another observation that has provided useful 
information in several reports is the presence of 
stainable mucin within tumor cells in tumors diag
nosed without special stains as squamous cell carci
nomas.319-323 Most studies have demonstrated either 
a greater likelihood of lymph node metastases or a 
poorer prognosis or both in these squamous carci
nomas with mucin secretion,320’323 which Thelmo 
and colleagues referred to as mucoepidermoid 
carcinoma.322

The histologic appearance represents only one 
prognostic element. Other factors are significant, 
most notably the degree of extension of the tumor at 
the time of diagnosis (see Table 3-7). For example, a 
clinical stage III cervical carcinoma has a poorer 
prognosis for long survival than a stage I or II lesion, 
regardless of the histologic appearances of the two 
tumors being compared. A small biopsy may reveal a 
local histologic appearance different from that which 
predominates in the entire tumor.

Microscopic Appearance. Squamous cell carcinoma 
is composed of epithelial cell cords and nests, the size 
and shape of which vary greatly from one case to the 
next. The point of origin of the tumor from the epi
thelium may be definite and easily seen when the 
tumor is small, if the biopsy happens by chance to in
clude this region. More often, a large tumor shows 
surface ulceration and necrosis, with no evidence of 
its exact point of origin. The cell cords are disposed 
in random fashion and form multiple arborescences 
of all sizes.
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In the keratinizing type, the cells are large, well 
differentiated, and show foci of keratinization with 
cornified pearls. A few mitotic figures are present. 
The cell cords are arranged in an infiltrative pattern 
(Fig. 3-55). By convention, a single pearl character
izes a squamous carcinoma as keratinizing, but even 
multiple single keratinized cells do not. If the tumor 
surface is papillary and hyperkeratotic, the term 
warty carcinoma can be used.

The large cell nonkeratinizing type is characterized 
by large and moderately differentiated cells, with a 
large, round nucleus, prominent nucleolus, and volu
minous cytoplasm but no cornified pearls. Typically 
the tumor-stromal border is well demarcated (Figs. 
3-56 and 3-57). In a few of these tumors, the cells 
are smaller and may be spindled, resembling the ba
saloid type of carcinoma described more fully in 
Chapter 1.

From the cytologic point of view, the cells are of 
variable size and irregular in shape; these variations 
are often independent of the cell type, because the 
presence of even one cornified pearl classifies an 
otherwise poorly differentiated tumor as a keratin
izing (group I) carcinoma. The cytoplasm is baso
philic (except in foci of keratinization) and its 
glycogen content is slight or none. The nuclei are 
enlarged, with an increased ratio of nucleus to cyto
plasm. They present diverse anomalies of form 
(anisonucleosis) and size, the chromatin is abundant 
and irregularly disposed, and multinucleation is 
frequent.

The nucleolus is also enlarged, and multiple nu
cleoli are encountered in a single nucleus. The pres
ence of these nucleolar anomalies is one of the most 

certain cytologic indications of the neoplastic nature 
of the cells. Staining with methylpyronine and micro
spectrophotometry permit study of the DNA content 
of the nuclei and evaluation of the volumetric varia
tions of the nucleoli. Mitoses are more abundant 
than in benign lesions, and they show quantitative al
terations such as pluripolar mitoses and disorderly 
distribution of chromosomes.

Several histochemical methods have been applied 
to the study of the uterine cervix, but none has es
tablished absolute criteria of malignancy.324’325 Im
munohistochemistry brings some valuable informa
tion but also no specific diagnostic data. CEA and 
cytokeratins are expressed in most squamous carci
nomas. The blood group isoantigens A, B and H, 
normally present in the cervical epithelium, have not 
been detected in squamous carcinomas.326-327

Results of electron microscopic study of invasive 
squamous carcinomas have not disclosed specific 
characteristics of malignancy.328 We know, however, 
that even in very anaplastic tumors, ultrastructural 
evidence of squamous differentiation is usually 
present.329

Cytologic Appearance. Invasive squamous cell carci
nomas differ from their in situ counterparts primar
ily by greater pleomorphism and the presence of a 
“tumor diathesis” (an amorphous precipitate com
posed of debris from breakdown of tumor cells and 
erythrocytes). Most of the tumor cells are smaller 
than normal squamous cells, and the nuclear-cyto
plasmic ratio is increased. The usual nuclear features 
of malignancy are present, and the size, shape, and 
cytoplasmic appearance of the tumor cells vary with

FIGURE 3-55 Keratinizing squamous cell carcinoma: microscopic appearance.
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FIGURE 3-56 Large cell nonkeratinizing squamous carcinoma: microscopic appearance.

the histologic type of the tumor. Keratinizing tumors 
generally exfoliate the fewest, the largest, and the 
most pleomorphic cells, whereas large cell nonkera
tinizing cancers exfoliate greater numbers of more 
uniform cells with less cytoplasm, no keratinization, 
and prominent nucleoli (Figs. 3-58 and 3-59 and 
Color Figs. 3-28 and 3-29). Small cell carcinoma 
(Color Fig. 3-30) differs from the large cell nonkera
tinizing type predominantly in size.

Invasive carcinomas are more frequently missed 
cytologically than are in situ cancers, because the 
former are often covered by a surface layer of in
flammatory and necrotic debris that may mask the 
underlying cancer; therefore, grossly visible cervical 
lesions should always be biopsied. Punch biopsy of an 
invasive carcinoma eliminates the necessity for coni
zation, the main purpose of which is to rule out the 
presence of invasive carcinoma.

Evolution, Metastatic Dissemination, Prognosis, and 
Treatment. After extending along the surface and 
into the wall of the cervix, the tumor surpasses the 
anatomic limits of the cervix and invades the para
cervical regions and, more rarely, the corpus uteri. 
Extension to the corpus does not change the clinical 
stage.

The parametria are invaded rather early, with an 
apparent predilection for the left parametrium. 
Lymphography of the normal genital system shows 
that the lymph flow is more rapid on the right than 
on the left for reasons of anatomic disposition. The 
relative torpor of the left-sided lymphatic circulation 
favors the implantation of neoplastic cells.

The lymphatic dissemination of cancer cells is 
generally early, and lymphatic metastases may be 
present when the primary tumor is still small,330 al
though in one series331 the parametrium, or at least 
the parametrial border of the cervix, was always in
volved in cases in which lymph node metastases were 
present. The percentage of lymph node metastases 
in lesions of all clinical stages combined ranges from 
20% to 50% in various series.332-334 There appears 
to be a definite increase in the proportion of cases 
with positive lymph nodes as the clinical stage ad
vances and the tumor size increases. There may be a 
difference in frequency of lymph node involvement 
that depends on the histologic type of the primary 
tumor; Nogales and Botella-Llusia335 have reported 
only 8% involvement in “basal cell” squamous can
cers, as compared with 51.8% in “spindle cell” squa
mous and 84.8% in adenocarcinomas. Chung and 
coworkers336 claim that, regardless of clinical stage, 
poorly differentiated tumors are more likely than 
well-differentiated ones to metastasize to pelvic or 
paraortic lymph nodes, and Boyce and associates337 
note more lymph node metastases in cases with pri
mary tumors exceeding 10 mm in depth. Stendahl 
and coworkers318 have developed a multiparameter 
grading system that they also claim exceeds clinical 
staging alone in prognostic value. The prognostic 
significance of vascular or lymphatic invasion is de
batable; different studies have claimed that this histo
logic finding is338 and is not339 associated with a 
poorer survival rate. The depth of invasion of the 
tumor is a significant prognostic factor; tumor inva
sion exceeding 10 mm in depth is a poor prognostic
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FIGURE 3-57 Large cell nonkeratinizing squamous carcinoma. (A) General appearance. (B) 
Detail.

factor and is associated with increased incidence of 
pelvic node metastases and local extension.337

Metastatic lymphadenopathy develops in the fol
lowing manner (Fig. 3-60). A first nodal group is in
volved, comprising the highest external iliac and the 
hypogastric nodes. Among these, the middle node of 

the internal chain of the external ilial group, named 
the obturator node, appears to be most frequently in
vaded. A second group is subsequently reached, 
comprising the common ilial, sacral, and aortic 
nodes. However, a more distant node may be in
volved when the first order nodes are intact; for ex-
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FIGURE 3-58 Keratinizing squamous cell carcinoma: 
cytologic appearance. Note pleomorphism and “tumor 
diathesis.”

ample, it is not rare to see a supraclavicular node 
invaded as the first indication of a disseminated tu
mor.340 The commonly involved nodes, in de
scending order of frequency, have been stated to be 
parametrial, common ilial, paracervical, hypogastric, 
obturator, external iliac, aortic, sacral, and inguinal.

When the tumor continues its evolution, it in
volves the vesicovaginal and rectovaginal regions, the 
bladder, the rectum, and the low ureteral region 
(Fig. 3-61). In the bladder, the serosa and muscular 
layers are invaded, but rarely the mucosa. Similarly, 
the rectal wall is invaded in its submucosal layers by 
the lymphatic route. The ureters are frequently ob
structed (about 80% of autopsied cases), sometimes 
by external compression, sometimes by radiation fi
brosis in the absence of residual tumor (this last 
event may occur many years after primary therapy). 
The sequelae of this ureteral involvement consist of 
alterations of the upper urinary tract (hydronephro
sis, pyelographic abnormalities, pyelonephritis, and 
disorders of renal function). Uremia and sepsis inter
vene frequently and are the most common causes of 

death. Distant metastases may involve any of the vis
cera; the liver, lungs, bones, adrenals, ovaries, and 
brain are among the most frequently involved (Fig. 
3-62).

Studies of prognostic criteria have often been 
contradictory, but it is universally accepted that clin
ical stage (see Table 3-7) is the most important prog
nostic indicator. In most series, clinical stage 0 (in 
situ) cancers are associated with 5-year survival rates 
of close to 100%. This figure drops to 75% to 80% 
in stage I, 50% to 60% in stage II, about 30% in 
stage III, and 10% in stage IV. Extension to the 
corpus does not advance the stage but may worsen 
the prognosis.341 Within the group of stage I tumors, 
tumor size and depth of invasion correlate well with 
survival.342’343 Five-year survival rates are good indi
cations of the therapeutic results, because more than 
90% of deaths caused by cervical cancer occur within 
the first 5 years after treatment.317,344

The prognostic significance of most other indi
cators remains debatable. We have already discussed 
such factors as tumor type and grade, presence of

FIGURE 3-59 Large cell nonkeratinizing squamous cell car
cinoma: cytologic appearance.



Invasive Malignant Tumors I 127

FIGURE 3-60 Lymphatic system of the genital 
organs.
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stainable mucin, and lymphatic or vascular space in
vasion in the section on classification. Other investi
gators have been more interested in the host 
immune response. Both host cellular immunity and 
tumor-associated antigens have been demonstrated 
in cervical carcinoma, and this field deserves fur
ther exploration. Squamous cell carcinoma antigen 
(SCC-A) and CA-125 are said to predict and to de

tect recurrent disease.345,346 In another series, inva
sive squamous carcinomas infected with HPV-16 
spread to the parametria and pelvic nodes signifi
cantly more often than did HPV-16-negative tu
mors,347 whereas HPV-18348,349 or absence of 
HPV350 suggested a worse prognosis to other 
investigators.

Lymphoplasmacytic infiltration of the tumor

FIGURE 3-61 Squamous cell carcinoma of the cervix: blad
der with metastases invading submucosally.
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FIGURE 3-62 Squamous cell carcinoma of cervix: hepatic (left) and pulmonary (right) metastases.

may have a significant value in the prognostic 
evaluation.338’351’352 Age 60 or older can be consid
ered a prognostic factor; prognosis of patients in this 
age category is significantly better than that of pa
tients in younger age groups in some series.353 A re
port of Sorensen and colleagues354 has shown that 
the nuclear volume is of prognostic value for objec
tive malignancy grading. Such factors as AgNOR 
counts,352 flow cytometry,355 and oncogene overex
pression356’357 have been assigned prognostic signifi
cance in recent studies. In summary, the ideal 
prognostic factors still remain to be defined in this 
disease.

Studies have shown that therapeutic results— 
particularly in advanced stages—are improved 
when patients are treated in large centers by spe
cialists skilled in the treatment of this disease.358 
The longstanding battle between advocates of sur
gery (Wertheim hysterectomy in stage I or II and 
exenteration for more advanced cases) and radia
tion therapy largely has been abandoned, because 
the therapeutic results are about equal.359’360 The 
advent of high-voltage radiation therapy has greatly 
lowered the incidence of complications of treat
ment, and most institutions are treating most pa
tients by this modality. Combination chemotherapy 
in advanced stages is being tested, and induction 
chemotherapy may potentiate surgery or radiation 
therapy in earlier stages.361 An interdepartmental 
tumor conference or consultation system involving 
gynecologic and radiation oncologists and patholo

gists usually guarantees optimal and individualized 
treatment for each patient.

Microinvasive Squamous Carcinoma

The term microinvasive squamous carcinoma has been 
used to define an early stage of invasive squamous 
carcinoma in which ho lesion is visible clinically and 
the diagnosis is first made histologically.362-372’374-378 
Criteria for diagnosis have varied markedly over the 
past 30 years, creating some confusion in the defini
tion and treatment of the lesion. The depth of inva
sion, the configuration of the invasive tongues of 
neoplastic epithelium, and the evaluation of vascular 
and lymphatic permeation are among the subjects of 
contention. According to different proposed classifi
cations, the maximal stromal invasion varies from 1 
mm364 to 9 mm,365 and some authors include three- 
dimensional measurements in the definition.366 368 
The ultimate goal is to describe a lesion that can be 
treated safely by more conservative means than 
other squamous cancers.

In the clinical staging system of the International 
Federation of Gynecology and Obstetrics (FIGO; Ta
bles 3-7 and 3-8), microinvasive carcinoma is consid
ered stage la, which can be divided into Ial (invasive 
foci confined to a few tongue-like processes) and 
Ia2 (measurable tumor limited to a depth of less 
than 5 mm with a horizontal dimension of less than 
7 mm).367-378



Invasive Malignant Tumors I 129

TABLE 3-8.
Criteria for Diagnosis of Mlcrolnvasive Squamous Carcinoma of the Cervix

Criteria
International federation of 
Gynecology and Obstetrics (fIGO)

Society of Gynecologic 
Oncologists

Japanese Joint Study 
Committee

Size la 1: tongue-like processes only
Ia2: up to 5 mm deep,* 7 mm wide

Up to 3 mm deep* Up to 3 mm deep*

Lymphatic/vascular space 
involvement

May be present No No

Confluent growth pattern May be present May be present No

♦Measured from base of overlying epithelium.

Other studies368,369’377 have indicated that lesions 
with a maximal stromal penetration of 3 mm and no 
lymphatic/vascular space invasion (LVSI) have an 
excellent prognosis, with virtually no potential for 
recurrence or metastasis. The definition of the Soci
ety of Gynecologic Oncologists (SGO) meets these 
criteria.377 It states that “neoplastic epithelium in
vades the stroma in one or more places to a depth of 
3 millimeters or less below the epithelium and lym
phatic or vascular involvement is not demonstrated.” 
It is not stated, however, how many serial step sec
tions are needed to rule out deeper invasion or lym
phatic or vascular permeation. Finally, the definition 
of the Japanese Joint Study Committee on Stage la 
Cancer of the Uterine Cervix376 accepts a depth of 3 
mm or less but excludes cases with either LVSI or 
confluent invasion. We tend to favor this lattermost 
definition.

Histology. The very early manifestation of microin
vasion is the presence of a nidus of well-differenti
ated cells originating from the basal layers of the 
epithelium and disrupting the basement membrane. 
Downward tongue-like processes develop from this 
initial invasion and expand into the stroma vertically 
and horizontally. Multiple foci may develop. Con
fluent growth is characterized by anastomosing 
tongues of tumor cells with pushing borders.370 The 
most common cellular growth patterns are finger
like cords, networks of confluent strands, or small 
clusters. The histologic types are, with decreasing 
frequency, large cell nonkeratinizing, keratinizing, 
and small cell types.371

Capillary/lymphatic space invasion should be di
agnosed with care. The presence of endothelial cells 
is mandatory to affirm this invasion. Clear spaces 
around tumor cells may represent fixation artifacts. 
Roche and Norris372 demonstrated that the finding 
of LVSI is directly proportional to the number of 
levels examined, and many more cases would be ex
cluded by the SGO and Japanese criteria if dozens of 
levels were examined routinely.

It is important not to diagnose microinvasion 
when only endocervical gland extension is present. 

In true microinvasion, the invasive tongues of cancer 
have angular rather than round and smooth con
tours, lack a surrounding “basement membrane” (as 
seen with the light microscope), and almost invaria
bly show evidence of increased differentiation (eg, 
increased volume of eosinophilic cytoplasm, and in
tercellular bridges) compared with overlying epithe
lium, which has the appearance of in situ carcinoma 
or (less frequently) dysplasia (Figs. 3-63 through 
3-65 and Table 3-9).

Microinvasive carcinoma can be diagnosed only 
in an adequate specimen, defined as a cone biopsy 
or hysterectomy specimen. In punch biopsies, the 
diagnosis may occasionally be suggested, but coniza
tion or hysterectomy remains mandatory for 
confirmation.

Cytology. The picture is usually that of coexisting 
in situ and invasive carcinoma. Some authors claim 
great accuracy in the exact cytologic diagnosis of the 
lesion, whereas others, like us, experience consider
able difficulty. The most frequently reported criteria 
are (1) the presence of inflammation and necrosis 
(“tumor diathesis”); (2) abnormal cells in syncytial 
groupings; (3) abnormal cells whose nuclei have ir
regular chromatin distribution; and (4) abnormal 
cells with prominent nucleoli.373

Clinical Features. The incidence of microinvasive 
carcinoma as a proportion of in situ carcinomas has 
varied from 3% to 50% of in situ carcinoma in re
ported series,374 pointing out the need for an ade
quate definition. The true incidence is probably 
around 5% to 10%. The clinical significance of the le
sion is that, despite its invasive nature, it can be 
treated conservatively (like in situ carcinoma) with 
great success. We believe that for this statement to 
be true, all cases with lymphatic or blood vessel inva
sion and all cases with confluent tumor nests in the 
stroma must be eliminated from the microinvasive 
group and treated more vigorously. As discussed 
above, this concept is still controversial, with some 
authors (and the FIGO definition) stating that the 
depth of invasion should be the only significant fac-
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FIGURE 3-63 Microinvasive carcinoma: invasive tongues and one discontinuous nest of differen
tiated malignant cells.

tor. Boyes and colleagues375 have suggested the sepa
rate term occult invasive carcinoma for the confluent 
tumors and have shown an appreciable incidence of 
recurrence, metastasis, or both, when this group is 
treated conservatively. Yamabe376 has discussed the 
importance of separating local (eg, vaginal stump) re
currences from true metastases, because it is the lat

ter which should be used to define the group of 
cases requiring more aggressive treatment.

Carcinoma of the Cervical Stump

The appearance of a cancer in a cervical stump (ie, 
that portion remaining after supracervical hysterec-

FIGURE 3-64 Microinvasive carci
noma: detail of a nest of tumor cells 
Showing central squamous differentia
tion, lack of basement membrane, and 
surrounding stromal reaction.
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FIGURE 3-65 High-grade CIN extend
ing into and completely replacing endo
cervical glands. Note roundness of the 
tumor nests, good circumscription from 
surrounding stroma, and lack of squa
mous differentiation.

tomy) poses important clinical problems.379'381 It 
represents 4% to 8% of cervical cancers. Of the 183 
cases cited by Creadick,380 14 were intraepithelial. 
Among the invasive cancers, the various histologic 
subtypes are found in about the same proportions as 
in the intact cervix, and even sarcomas have been 
reported.382 Their macroscopic and microscopic ap
pearance do not differ from those of cervical cancers 
in the intact uterus: only the therapeutic problems 
are different. It is more difficult, technically speak
ing, to irradiate or to operate on a cervical stump.

This is why, after a subtotal hysterectomy, it is 
necessary to verify the state of the cervix and to 

eliminate the presence of a neoplastic lesion. The 
complete avoidance of supracervical hysterectomy 
eliminates the problem entirely. If the tumor is de
tected less than 2 years after subtotal hysterectomy, 
it was probably already present at the time of initial 
surgery.381

Verrucous Carcinoma

This rare form of very well-differentiated squamous 
cell carcinoma may develop in the cervix,383 but it is 
more common in the vulva and vagina and has been

TABLE 3-9.
Differential Diagnosis of Cervical Microinvasive Carcinoma Versus CIN With Gland Extension

Criteria Microin vasion CIN With Gland Extension

Size of tumor nests Variable Uniform

Shape of tumor nests Angular Rounded

Basement membrane Absent Present

Stromal inflammation Present Often absent

Squamous differentiation (eosinophilic cytoplasm) 
in tumor nests

Present Absent
(tumor cell differentiation < surface epithelium)

Adjacent glands Variable Usually present, often focally involved by CIN

Lymphatic/vascular space invasion Sometimes* Never

Confluence of tumor nests Sometimes* Never

*May be excluded by definition of microinvasion.
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discussed in Chapters 1 and 2. Microscopically, it is 
characterized by marked papillomatosis, normal 
squamous maturation, and the absence of cellular 
atypia. The tumor expands into the underlying 
stroma by pushing, bulky rete pegs with smooth mar
gins. This lesion requires a full-thickness excisional 
biopsy to be recognized. The differential diagnosis 
comprises condyloma acuminatum and well-differen
tiated squamous carcinoma. If treated by adequate 
local excision, metastases should not occur.

Papillary Squamous Cell Carcinoma

This rare form of carcinoma, reported by Randall 
and associates,384 reveals a papillary, wart-like macro
scopic appearance corresponding microscopically to 
fibrovascular cores covered with a dysplastic epithe
lium showing moderate to severe cellular atypia. The 
lesion can be in situ or invasive, and a cone biopsy or 
hysterectomy specimen is necessary to rule out 
stromal invasion. The ISGP classification (see Table 
3-6) uses papillary transitional cell carcinoma as a syn
onym for this lesion because of its resemblance to 
bladder carcinoma. The cytologic atypia distin
guishes it from verrucous carcinoma or benign 
papilloma. If invasive, the tumor can metastasize, 
sometimes as a late event.384

Lymphoepithelioma-Like Carcinoma

Lymphoepithelioma-like carcinoma is another tumor 
included in the ISGP classification as a variant of 
squamous cell carcinoma.226 It is a rare lesion, usu
ally well circumscribed, consisting of solid nests of 
undifferentiated cells with indistinct cell borders and 
an interspersed marked inflammatory infiltrate of 
lymphocytes, plasma cells, and eosinophils.385’386 Sim
ilar tumors in the nasopharynx and salivary glands 
have been referred to as lymphoepitheliomas, and in 
the breast as medullary carcinomas. The behavior of 
this lesion in the cervix remains to be defined, but 
one report has suggested a relatively favorable prog
nosis.385 The differential diagnosis includes inflamed 
squamous cell carcinoma, glassy cell carcinoma, and 
malignant lymphoma. The first two have larger cells 
with distinct cell borders; the last may require immu
nohistochemical evaluation for definitive diagnosis.

Small Cell Neuroendocrine Carcinoma

Small cell neuroendocrine carcinomas313-316’387-389 
exhibit small or intermediate-type cells that arise 
from argyrophilic cells present in the ectocervical or 
endocervical epithelium390’391 or from undifferenti
ated stem cells. The neoplastic cells are arranged in 
nests or sheets or are disposed in single files. They 
have hyperchromatic nuclei with finely dispersed 
chromatin and an elevated nuclear-cytoplasmic ratio 

(Fig. 3-66). Molding, crushing and overlapping mod
ify the disposition of the nuclei. Intermediate-type 
cells are larger and exhibit a pale, eosinophilic cyto
plasm with ill-defined borders. Their nuclei are oval 
and uniform. In both types mitoses are numerous. 
Nucleoli are inconspicuous. Necrosis is common, 
particularly in tumors growing in large nests or 
sheets. Foci of squamous or glandular differentiation 
are not rare.313 A high prevalence of HPV types 16 
and particularly 18 has been reported in neuroendo
crine carcinomas.388

The differential diagnosis includes squamous cell 
and adenocarcinoma, carcinoid tumor, stromal sar
coma, and malignant lymphoma. Immunohistochem
ical and ultrastructural studies can establish the 
diagnosis in problem cases. Argyrophilic granules 
vary in quantity from one case to another and may 
require prolonged search at the light microscopic 
and ultrastructural levels. Positive immunoreaction is 
observed for cytokeratins, CEA, chromogranin, neu
ron-specific enolase, synaptophysin, and a variety of 
polypeptides such as ACTH, serotonin, calcitonin, 
gastrin, and somatostatin.315’389 391

Few cytologic reports are available, and rarely 
the tumor has been discovered by cytology.315-316 
The aggressive, often voluminous tumor generally is 
clinically evident. Smears reveal small cells with 
round or oval hyperchromatic nuclei and scant baso
philic cytoplasm. Nucleoli are small and inconspicu
ous. In some cases, glandular structures coexist with 
the neuroendocrine cells.387-392

The prognosis is poor, and distant metastases are 
often present at the time of initial diagnosis or soon 
thereafter. Liver and bones are frequently involved, 
as in small cell carcinoma of the lung. Chemotherapy 
may produce a response but rarely a cure.

Carcinoid Tumor

It is not clear whether a better differentiated neuro
endocrine tumor that may be classified as pure carci
noid tumor occurs in the uterine cervix. This tumor 
appears in the ISGP classification as a synonym for
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adenocarcinoma with features of carcinoid tumor, and 
Kurman and colleagues question whether a pure car
cinoid of the cervix exists.226 We have seen rare cases 
(Fig. 3-67) that appear to represent pure carcinoids, 
usually found as incidental microscopic lesions in cer
vices removed or biopsied for other indications. 
More commonly, the typical carcinoid pattern is seen 
focally in otherwise typical small cell carcinomas or 
adenocarcinomas.

Adenocarcinoma

Thirty or forty years ago, 95% of all cancers of the 
uterine cervix were of squamous origin, and adeno
carcinomas and their precursor lesions were consid
ered rarities. In subsequent years, the cytologic 
detection and early treatment of precursors of squa
mous carcinoma have reduced the frequency of that 
lesion in many parts of the world, and the propor
tion of cervical cancers that have an adenocar- 
cinomatous component has increased to 15% or 
greater in recent reports. Some of these reports have 
suggested that the absolute as well as the relative in
cidences of adenocarcinoma may be rising.393-394

As these glandular lesions become more com
mon, we are learning more about their clinical and 
pathologic manifestations, including the recognition 
of new variants of invasive adenocarcinoma, of pre
cursor lesions, and of benign neoplastic and nonneo- 
plastic lesions that may enter into their differential 
diagnosis.395-399 The new ISGP classification of cer
vical glandular tumors, other nonsquamous epithelial 

tumors, and glandular tumor-like lesions is presented 
in Table 3-10.

Adenocarcinoma does not display the same rela
tionship to sexual activity that has been described 
previously for squamous cell carcinoma, which sug
gests that different etiologic factors are involved.400 
Nevertheless, the two tumors or their preinvasive 
variants frequently coexist in the same patient,401-402 
and adenocarcinomas have been associated with 
HPV, particularly type 18.82-83-89-402-404 Dallenbach- 
Hellweg405 has suggested a link between oral contra
ceptive usage and the development of cervical ade
nocarcinomas in young women, but these data have 
not been confirmed in other series.406

Invasive Mucinous Adenocarcinoma

The prototype for adenocarcinoma of the cervix is 
the mucinous type, particularly its endocervical vari
ant. This is a tumor largely limited to adult women, 
whose average age is about 50 years. From 80% to 
90% of the patients present with abnormal uterine 
bleeding, although other complaints occur and up to 
20% of patients may be asymptomatic. Some of these 
latter cases are detected by an abnormal Papani
colaou smear, but in most series 50% or more of 
women with adenocarcinoma of the cervix have a 
normal smear.407

The gross appearance of adenocarcinoma of the 
cervix is variable, some of the tumors presenting as 
exophytic, polypoid, or papillary processes (Fig. 
3-68), whereas others have a grossly normal surface 
and grow entirely endophytically. In some cases,
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TABLE 3-10.
International Society of Gynecological Pathologists 
Classification of Cervical Glandular Tumors and Tumor-Like 
Lesions (1991)

Glandular Lesions
Endocervical polyp
Mullerian papilloma
Glandular atypia
Atypical hyperplasia (glandular dysplasia)
Adenocarcinoma in situ
Adenocarcinoma

Mucinous (endocervical, intestinal, and signet-ring types) 
Endometrioid
Clear cell
Minimal deviation (adenoma malignum)
Papillary villoglandular
Serous
Mesonephric

Glandular Tumor-Like Lesions
Microglandular hyperplasia
Mesonephric remnants
Mesonephric hyperplasia
Arias-Stella reaction
Endometriosis
Cysts
Intestinal metaplasia
Tubal metaplasia
funnel clusters

Other Epithelial Tumors
Adenosquamous carcinoma
Glassy cell carcinoma
Adenoid cystic carcinoma
Adenoid basal carcinoma
Carcinoid tumor (adenocarcinoma with features of carcinoid 

tumor)
Small cell carcinoma
Undifferentiated carcinoma 

gross examination of the cervix may even reveal only 
benign changes.

Microscopically, as mentioned above, the most 
common type is adenocarcinoma of endocervical 
type, which is said to account for about 70% of all 
cervical adenocarcinomas.395 By definition, these tu
mors must contain at least some cells in which cyto
plasmic mucin can be demonstrated. In most of these 
tumors, glands of variable size and shape infiltrate 
through the wall of the cervix, with a variable 
amount of stromal reaction around them. There is at 
least some cellular stratification, loss of mucin, nu
clear enlargement, hyperchromasia, and mitotic ac
tivity, and the severity of these changes varies with 
the differentiation of the tumor (Figs. 3-69 through 
3-72).

Unlike endometrioid adenocarcinomas—whether 
of endocervical or endometrial origin—the glands 
generally do not grow together in a cribriform pat
tern and usually are unassociated with a prominent 
squamous component. Mucin can be demonstrated 
in the cytoplasm of at least some of the cells of endo- 
cervical-type adenocarcinomas, whereas mucin usu
ally is present only at the apical borders of the tumor 
cells and in tumor lumina in endometrioid adenocar
cinomas. This difference is reflected in differences 
in immunohistochemical reactivity. For example, 
CEA is said by some authors to be much more 
common in endocervical than in endometrial adeno
carcinoma,408'409 although others deny this differ
ence.410 Some authors claim that vimentin immuno
reactivity is much more common in endometrial 
than in endocervical adenocarcinoma, and 1C-5, a

FIGURE 3-68 Adenocarcinoma of the cervix: macroscopic 
appearance.
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FIGURE 3-69 Well-differentiated adenocarcinoma of endocervical type: low-power photomicro
graph of angular glands infiltrating stroma.

FIGURE 3-70 Well-differentiated endocervical adenocarcinoma: detail of invasive malignant 
glands.
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FIGURE 3-71 Moderately differentiated (grade II) adenocarcinoma of the cervix with intracyto- 
plasmic mucin globules within malignant glands and in single signet-ring cells.

FIGURE 3-72 Largely undifferentiated adenocarcinoma of the cervix.
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new monoclonal antibody, has also proved useful in 
one published report.411 These stains and histologic 
appearances differentiate between adenocarcinomas 
of endometrioid and endocervicoid types, rather than 
of endometrial and endocervical origin.412 Because as 
many as 15% to 20% of primary adenocarcinomas of 
the endocervix are of endometrioid type, and about 
5% of adenocarcinomas of the endometrium are of 
mucinous (generally endocervicoid) type, the site of 
origin of these tumors will always be stated incor
rectly by any test relying on histologic appearance or 
markers of differentiation. The presence of a typical 
endometrial or endocervical stroma identifies the in
volved tissue site but may not indicate tumor origin, 
because carcinoma of the endometrium may extend 
downward to involve the endocervix and vice versa. 
The differential diagnosis of endocervical versus en
dometrial adenocarcinoma is summarized in Table 
3-2.

As endocervical adenocarcinomas become more 
undifferentiated, they may contain solid areas that 
cannot be differentiated from poorly differentiated 
squamous carcinoma or even small cell carcinoma 
(see Fig. 3-72). Even the presence of cervical squa
mous dysplasia or in situ carcinoma does not resolve 
the differential diagnosis between poorly differenti
ated adenocarcinoma and poorly differentiated squa
mous carcinoma, because these lesions accompany 
about 40% of cases of well-documented cervical 
adenocarcinoma.401,413

The level of differentiation of cervical adenocar
cinoma is important, because it has been shown in 
numerous studies to be associated with prognosis, 
well-differentiated tumors having better survival 
rates than poorly differentiated ones.407’414’415 Poorly 
differentiated tumors also tend to present in higher 
clinical stages, and sometimes it is difficult to sepa
rate the prognostic effects of grade and stage. This is 
also a problem when comparing the outcomes of ad
enocarcinomas and squamous carcinomas of the cer
vix. Most studies have suggested that adenocarci
noma is associated with a poorer prognosis, but this 
is not always true when tumors of the same clinical 
stage are compared.393,416,417 The routes of local and 
distant metastatic spread are the same as for squa
mous cell carcinoma.

Cytologic Findings. Although the cytologic charac
teristics of endocervical adenocarcinoma are well es
tablished, as many as half of the cases in some series 
have been missed by cytologic examination.407,418 
The reason for this high false-negative rate is that 
adenocarcinomas frequently arise high in the endo
cervical canal and beneath an intact surface mucosa, 
so that the cells may easily be missed unless vigorous 
direct endocervical sampling is performed. In endo
cervical adenocarcinoma, the tumor cells in cytologic 
material occur most frequently in clusters, often with 
a papillary arrangement (Color Fig. 3-31). The papil

lary or glandular arrangement is less apparent in 
more poorly differentiated tumors.

The cells are generally elongated, with an ap
parent apical pole and peripheral nucleus; this polar
ity is a useful distinguishing feature from the more 
common cervical squamous cell cancers. The cyto
plasm is often vacuolated and lacks evidence of kera
tinization. The nucleus is round to oval and shows 
considerable enlargement and variation in size and 
shape from one cell to the next. There is prominent 
clumping of chromatin within the nuclear substance 
and along the nuclear membrane, and one or more 
large prominent nucleoli. The background often 
shows the same necrotic debris or “tumor diathesis” 
seen in squamous cell carcinoma.

The cytologic differential diagnosis is with be
nign reactive endocervical and metaplastic conditions 
(see Color Figs. 3-4 through 3-8), with large cell 
nonkeratinizing squamous cell carcinoma of the 
cervix (see Color Fig. 3-29), and with adenocarci
noma of the endometrium (Color Fig. 3-32). This 
last distinction is the most difficult; even histo
logically it may be a problem to differentiate these 
two entities (see above). The cells of an endocervical 
adenocarcinoma are generally larger, with larger nu
clei and nucleoli and greater cytoplasmic vacuoliza
tion, than those of endometrial cancer (compare 
Color Figs. 3-31 and 3-32). Adenocarcinoma cells 
arising from the ovary, the fallopian tube, or an ex
tragenital primary cancer metastatic to the genital 
tract are usually unaccompanied by a tumor 
diathesis.

Other Types of Invasive Adenocarcinomas

In addition to the most common mucinous tumor of 
endocervical type, rarer invasive mucinous tumors 
may show intestinal or signet-ring differentia
tion.407,419,420 Any of the other types of differentia
tion seen elsewhere in the female genital tract may 
be encountered, including endometrioid (as dis
cussed above), clear cell, and serous adenocarcino
mas. Endometrioid adenocarcinoma is the most 
common of these, comprising 15% to 20% of 
endocervical adenocarcinomas in most reports.395 As 
mentioned above, this tumor needs to be differenti
ated both from the endocervical type of tumor and 
from adenocarcinoma arising in tbe endometrium.

Clear Cell Adenocarcinoma. Clear cell adenocarci
noma is seen most frequently in young women who 
have been exposed to DES in utero, but it is also en
countered in all age groups in DES-unexposed pa
tients.421,422 The DES-related tumors invariably in
volve the ectocervix, often extending upward into 
the endocervix or downward into the vagina; indeed, 
many of these may have originated in the vagina and 
extended upward to involve the cervix. Microscopi
cally, the tumors grow in varying mixtures of
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tubulocystic, solid, and papillary patterns, and are 
characteristically composed of clear or hobnail cells, 
with some tumors containing many flattened cells as 
well. The clear cells are characteristically rich in gly
cogen and poor in mucin. The appearance of these 
tumors is illustrated in Chapters 2 and 4. The differ
ential diagnosis of these tumors includes other types 
of adenocarcinoma, as well as the Arias-Stella reac
tion (see Fig. 3-7) and yolk sac carcinoma—the 
former seen predominantly in pregnancy and the lat
ter almost exclusively in infancy.

Serous Adenocarcinoma. Also important in the dif
ferential diagnosis of clear cell adenocarcinoma is 
primary serous adenocarcinoma of the cervix. This 
is an extremely rare tumor, only a few cases of which 
are described in the literature.423 Its histologic ap
pearance is similar to that of serous carcinomas in 
more common sites, such as the ovary, fallopian 
tube, and endometrium.

Minimal Deviation Adenocarcinoma. Another un
common type of cervical adenocarcinoma is minimal 
deviation adenocarcinoma, also known as adenoma 
malignum.424-431 The controversy over this lesion ex
tends to its classification; Young and Scully395 charac
terize it as a variant of endocervical-type adenocarci
noma, whereas the ISGP classification (see Table 
3-10) lists it as a separate and independent variant. 
This is because Kaminski and Norris426 included an 
endometrioid type in their report, whereas most 
others have limited the diagnosis of minimal devia
tion adenocarcinoma to tumors of endocervical type. 
In any event, the defining feature is that the glands 
comprising the tumor lack significant nuclear strati

fication, pleomorphism, or mitotic activity, although 
the glands are usually of bizarre shape, with numer
ous angular outpouchings, and deeply infiltrate the 
cervical wall (Figs. 3-73 and 3-74). These tumors can 
be confused with usual endocervical adenocarci
nomas but are even more likely to be confused with 
benign lesions, such as tunnel clusters51’164 (see Fig. 
3-31), deep nabothian cysts,171 and mesonephric 
hyperplasias (see Fig. 3-34).28175’176 Among the dis
tinctive features of minimal deviation adenocarci
noma are the irregular and angular appearance of 
the glands, the presence of a stromal reaction 
around at least some of them as they infiltrate the 
cervical wall, the presence of large amounts of mucin 
in the cytoplasm of the neoplastic cells (a distinction 
from mesonephric hyperplasia), and the presence of 
CEA demonstrated immunohistochemically in the 
tumor cells (not seen in benign glandular lesions of 
the cervix, although certainly it is present in many 
adenocarcinomas).428’429’432 The tumors are often 
large and clinically apparent, but small biopsies may 
yield a false-negative diagnosis. The tumor is seen in 
some women in association with the Peutz-Jeghers 
syndrome.399,427’430

Cytologic diagnosis is difficult. The exfoliated 
cells resemble normal columnar endocervical cells, 
and cellular atypias are scarce. Only the crowding of 
the columnar elements may suggest the existence of 
some cervical pathology.431

Controversy surrounds the prognosis of minimal 
deviation adenocarcinoma. The tumor initially was 
thought to have an extremely poor prognosis, but 
Silverberg and Hurt424 subsequently suggested that 
this might be related to misdiagnosis and consequent 
delayed treatment. Kaminski and Norris426 also re-

FIGURE 3-73 Minimal deviation ade
nocarcinoma of cervix: infiltrating 
glands with angular pointed contours. 
(Silverberg SG: Surgical pathology of 
the uterus. New York, John Wiley & 
Sons, 1977)



Invasive Malignant Tumors I 139

FIGURE 3-74 Minimal deviation adeno
carcinoma of the cervix: detail showing 
lack of cellular atypia.

ported a relatively favorable prognosis, but both 
Kaku and Enjoji425 and Gilks and colleagues427 have 
noted unfavorable results even in patients who ap
peared to be adequately treated. Larger series need 
to be analyzed, but it appears that the tumor has a 
poor prognosis and needs to be treated vigorously.

Well-Differentiated Villoglandular Adenocarcino
ma. Another type of tumor whose pathology and 
natural history are still being characterized is well- 
differentiated villoglandular adenocarcinoma.433’434 
The results of two published series of 13 and 24 

cases, respectively, suggest that this tumor occurs 
preferentially in young women (average age in the 
lower thirties) and has an extremely favorable prog
nosis. The tumor grows predominantly exophytically, 
with a prominent papillary component. The papillae 
typically have a fibrous stroma and are lined by strat
ified cells showing only modest cytologic atypia (Figs. 
3-75 and 3-76). The tumor may show endocervical, 
endometrial, or intestinal differentiation, and fre
quently has an admixture of these types. Superficial 
invasion into the cervical wall is usually seen, but 
deep invasion is uncommon and distant metastases

FIGURE 3-75 Well-differentiated villoglan
dular adenocarcinoma: typical architectural 
picture at low magnification. (Courtesy of Dr. 
Mirka Jones, Washington, DC)



140 I Chapter 3. The Cervix

FIGURE 3-76 Well-differentiated villoglandular adenocarcinoma: villoglandular architecture and 
low cytologic grade are characteristic of the invasive component of this tumor.

have not been seen in any of the 37 cases reported. 
A few patients treated by less than hysterectomy 
(predominantly cone biopsy) have shown long-term 
survival, as have all of the other patients with ade
quate follow-up. These data seem to suggest that 
radical surgery and adjuvant therapy are not neces
sary for the successful treatment of the great 
majority of these tumors. In our case material, a re
lation to the use of oral contraceptives was sug
gested, although the data are not conclusive.434 The 
cytologic appearance of these tumors has not been 
characterized.

Mesonephric Adenocarcinoma. The final subtype of 
invasive adenocarcinoma listed in the ISGP classifica
tion is mesonephric adenocarcinoma. This is proba
bly the rarest subtype, with only 7 well-documented 
cases in the literature, including 4 in one recent 
report.28 Despite early reports equating mesonephric 
origin with clear cell carcinoma (see above), it is now 
recognized that clear cell carcinomas are of mul
lerian type. True mesonephric carcinomas are best 
recognized by their location deep in the cervical 
wall, their tubular pattern (reminiscent of benign 
mesonephric remnants but more atypical and more 
haphazardly arranged), and the lack of involvement 
of endocervical mucosa.28’226’399

In Situ Adenocarcinoma

With the recent increase in the relative—if not the 
absolute—frequency of invasive adenocarcinoma of 

the cervix, it is not surprising that adenocarcinoma 
in situ (AIS) has been encountered more frequently 
as well, leading to a better understanding of its path
ologic appearance and natural history. This term was 
first introduced in 19 5 3,435 and the true population
based frequency is still not known, in part because 
AIS is thought to be frequently underdiag
nosed.396436-439 It is diagnosed far less frequently 
than the corresponding squamous CIN, but 50% or 
more of cases of AIS show coexisting squamous 
QIN 440,441

As with well-differentiated villoglandular adeno
carcinomas, AIS lesions are generally divided into 
endocervical, endometrioid, and intestinal types. 
Both in the literature396 440 and in our own experi
ence, the vast majority of cases have been predomi
nantly of endocervical type, although occasional 
glands showing endometrioid or intestinal differenti
ation may be encountered. We prefer to consider 
this lesion as the exact opposite of minimal deviation 
adenocarcinoma of the cervix; whereas minimal de
viation adenocarcinoma is characterized by glands 
that are architecturally malignant and cytologically 
benign, AIS consists of architecturally unremarkable 
glands showing cytologic evidence of malignancy.

Thus, the glands are normally situated in the 
cervix and are of normal size and shape, but they re
veal cellular stratification, loss of polarity, increased 
nuclear size, hyperchromasia, loss of cytoplasmic mu
cin, and mitotic activity (Figs. 3-77 and 3-78). A 
cribriform glandular pattern has been reported by 
some authors in AIS, but others might consider this



FIGURE 3-77 Adenocarcinoma in situ of the cervix. 
These two glands are only partially filled by malignant 
epithelium, are of normal size and shape, and show no 
stromal reaction around them.
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a manifestation of microinvasiori (Fig. 3-79). AIS is 
seen most frequently in the region of the transfor
mation zone of the cervix, and most cases involve 
both glandular and surface epithelium. It is not com
pletely understood whether the lesion is invariably 
unicentric or frequently multicentric.

Several studies402-403 have indicated that HPV is 
frequently associated with AIS (as it is with invasive 
cervical adenocarcinoma), and that the type most 

frequently seen is HPV-18. Ploidy studies are only 
beginning to be reported, and their diagnostic or 
prognostic significance remains to be determined.442 
Immunohistochemistry is not diagnostically useful.443

The differential diagnosis of AIS is predominately 
with tubal metaplasia, glandular atypias—both reac
tive and preneoplastic—of lesser degree, and micro
invasive adenocarcinoma. Microglandular hyperpla
sia, cervical endometriosis, and Arias-Stella reaction

FIGURE 3-78 Adenocarcinoma 
in situ in curettage specimen. 
Conization is necessary to rule out 
stromal invasion.
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FIGURE 3-79 Adenocarcinoma 
in situ versus microinvasive ade
nocarcinoma. The cribriform pat
tern probably signifies early 
stromai invasion.

have been mentioned.396 In cases that we see in con
sultation, the most frequent misdiagnosis is that of 
tubal metaplasia.173 174 The absence of nuclear atypia 
and mitotic activity and the presence of ciliated cells 
in this lesion should serve to differentiate it from 
AIS (Fig. 3-80).

Cytologically, AIS resembles invasive adenocarci

noma but usually lacks a tumor diathesis.444-446 The 
definitive diagnosis, in which stromal invasion is ruled 
out, must be made in a conization or hysterectomy 
specimen. If the conization resection margins are neg
ative, this procedure is usually therapeutic as well. In 
one recent study, only 1 of 7 patients reported and 
only 1 of 25 reviewed in the literature had residual

FIGURE 3-80 Tubal metaplasia of endo
cervical gland {lower right). Compare with 
normal glands at upper left and with ade
nocarcinoma in situ in Figures 3-77 and 
3-78.
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disease at hysterectomy when the cone biopsy margins 
were uninvolved.447 Evaluation of an endocervical cu
rettage performed after the cone biopsy may be use
ful. Although the lesion is inferred to have the 
potential to progress to invasive adenocarcinoma if in
adequately treated, only rare cases have been re
ported as showing such progression.439,448

Endocervical Glandular Dysplasia

Much more difficult differential diagnostic problems 
involve the distinction of AIS from endocervical 
glandular dysplasia (EGD) at the lower end of the 
spectrum and microinvasive adenocarcinoma at the 
upper end. We believe that the diagnostic criteria for 
both of these lesions have been poorly defined in the 
literature, and it is not clear that the natural history 
of either of them differs significantly from that of 
AIS. The natural history of AIS itself is very poorly 
established despite the large number of reported 
cases. The best attempts at definitions of EGD have 
been made by Jaworski396 and Brown and Wells,449 
but they are still difficult to understand. Jaworski 
states that “it should be realized that EGD and AIS 
form a spectrum and that a sharp division between 
the two is not possible.” When one adds to this con
fusion the problem of distinguishing glandular dys
plasia from reactive glandular atypia secondary to 
inflammatory lesions, we find that we rarely make 
the diagnosis of glandular dysplasia in our own prac
tice. When we do, it defines a lesion in which glands 
in an uninflamed region of the cervix (to rule out re
active atypias) are architecturally unremarkable but 

display moderate nuclear enlargement, hyperchro
matism, and atypia, with less stratification, mitotic 
activity, and severe atypia than seen in AIS (Fig. 
3-81).

The cytologic appearance is characterized by 
strips of columnar cells showing nuclear pseudostra
tification and different degrees of atypia.446 Ro
settes indicate the glandular origin of the lesion. 
Numerous tightly crowded clumps of atypical cells 
confirm without doubt the existence of an endocer
vical lesion that requires further investigation. Iso
lated cells are of little diagnostic value because 
inflammatory changes may mimic dysplastic anoma
lies. Differential diagnostic difficulties are posed by 
inflammatory and repair changes. For example, 
postconization smears may reveal numerous densely 
cellular clumps with pseudostratified nuclei that 
puzzle the cytopathologist.

Microinvasive Adenocarcinoma

Equally confusing as the distinction between AIS and 
EGD is that between AIS and microinvasive adeno
carcinoma. Some investigators have defined microin
vasive or “early invasive” adenocarcinoma as a tumor 
that invades into the underlying cervical stroma to a 
depth of less than 5 mm as measured from the mu
cosal surface of the endocervical canal.436,450 Others 
use different measurements, whereas yet others (in
cluding ourselves) do not measure at all, but merely 
try to distinguish lesions characterized by invasion of 
only a few cells or a few glands. Still other authors 
recommend against using the diagnosis of microinva-

FIGURE 3-81 Endocervical glan
dular dysplasia. The atypia seen is 
less than that encountered in ade
nocarcinoma in situ. The lack of 
inflammation in adjacent stroma 
rules out a reactive atypia.
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sive adenocarcinoma at all, and Jaworski396 summa
rizes the confusion by stating that “the existence of 
microinvasive adenocarcinoma as an entity remains 
in dispute.”

Given this confusion, it hardly seems appropriate 
to pontificate at length on the diagnostic criteria for 
this questionable lesion, but we have made the diag
nosis in our laboratories when we encounter a lesion 
reminiscent of AIS but showing: (1) individual cells, 
often of apparent squamous type, dropping off into 
the stroma; (2) a higher concentration of cyto
logically malignant glands, often with small sizes and 
variable shapes, than would be expected in normal 
endocervix or endocervix involved by AIS; (3) 
glands that have grown together in a confluent pat
tern (see Fig. 3-79); or (4) glands that are irregular 
in orientation and have elicited a stromal response 
(Fig. 3-82). In our experience, this has always been 
an extremely focal change, and we have not found it 
necessary to measure these lesions. Invasive adeno
carcinomas that are measurable—even if only 2 or 3 
mm in greatest dimension—should be diagnosed as 
invasive adenocarcinoma, although the pathologist 
may wish to specify their dimensions.

As mentioned above, the natural history of all 
these lesions (EGD, AIS, and microinvasive adeno
carcinoma) is poorly understood. It appears that 
many patients can be managed by cone biopsy alone, 
but that it is important for the pathologist to check 
and report the adequacy of the cone biopsy margins. 
We believe that—until extensive data to the contrary 
are available—measurable small invasive adenocarci
nomas should be treated more aggressively.

Adenosquamous Carcinoma

Adenosquamous carcinoma of the cervix is a difficult 
lesion to define, because there are several candidates 
for this designation. First, it has become increasingly 
apparent over the past few years that the presence of 
stainable mucin in otherwise typical squamous carci
nomas of the cervix portends a poorer prognosis; 
different authors have used the terms adenosquamous 
carcinoma, mucoepidermoid carcinoma, and mixed carci
noma to define tumors identified by positive mucin 
staining.319-323 Some authors have also used the term 
adenosquamous carcinoma to characterize “collision” 
tumors, in which two different tumors—a squamous 
cell carcinoma and an adenocarcinoma—coexist in 
the same cervix. Third, certain endometrioid carci
nomas of the cervix with squamous differentiation 
(Fig. 3-83) may logically be referred to as adeno
squamous carcinomas. In our opinion, only the fourth 
type—a single carcinoma of endocervical type in 
which both squamous and glandular differentiation 
are identifiable without special stains—should be 
designated as adenosquamous carcinoma (Figs. 3-84 
and 3-85).

Defined in this manner, adenosquamous carci
noma is a relatively uncommon tumor, although 
there is a possibility that it is increasing in frequency, 
and the question of a relation to oral contraception 
and to pregnancy has been raised. Most epidemio
logic features are closer to those of squamous cell 
carcinoma than those of adenocarcinoma.451 
Adenosquamous carcinoma has been said by some 
authors to have a particularly unfavorable prognosis,

FIGURE 3-82 Microinvasive ade
nocarcinoma. Glands with in situ 
adenocarcinoma are seen on the 
right. The focus of invasion is 
seen almost in its entirety in this 
photomicrograph.
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FIGURE 3-83 Adenoacanthoma type of mixed carcinoma of the cervix, m.m, squamous 
metaplasia.

but it is not always clear which of the definitions re
ferred to above is being quoted in this situa
tion.416452 Other studies have suggested that the 
prognosis is no worse than that for comparably 
staged squamous cell carcinoma.453’454 The cytologic 
diagnosis is unreliable.

Classy Cell Carcinoma

Controversy surrounds the diagnosis and clinical sig
nificance of glassy cell carcinoma, which is consid
ered by most authors to be a variant of adeno
squamous carcinoma. The tumor is generally easy to

FIGURE 3-84 Adenosquamous 
carcinoma. This invasive cancer 
shows both glandular and squa
mous differentiation.
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FIGURE 3-85 Adenosquamous 
carcinoma in situ. Biphasic differ
entiation in a noninvasive tumor.

diagnose microscopically, because it is composed of 
characteristic sheets of iarge cells with abundant eo
sinophilic or amphophilic, ground-glass or finely 
granular cytoplasm, prominent cell borders, large 
nuclei with prominent solitary nucleoli, and a nota
ble stromal inflammatory infiltrate of eosinophils 
and plasma cells, which divides the tumor into neo
plastic cell islands (Fig. 3-86). By the usual defini
tion, an easily recognizable component of classical 
squamous cell or adenocarcinoma should not be pre
sent. Although this tumor is said by some authors to 
be associated with a typical clinical history, including 
an appearance in younger, often pregnant patients, 
and a particularly poor prognosis,455 other authors 
who have studied the same subject have denied that 
it is a distinct entity and believe that the glassy cell 
morphologic pattern occurs focally in other types of 
cervical carcinoma.456 457 Thus, although the diag
nosis can usually be made easily, it remains question
able whether it should be made.

Adenoid Basal Carcinoma and Adenoid 
Cystic Carcinoma

Adenoid basal carcinoma and adenoid cystic carci
noma were once regarded as a single entity, but fur
ther studies have shown that they are clinically and 
pathologically distinct. Adenoid basal carcinoma has 
an excellent prognosis, whereas adenoid cystic carci
noma is frequently fatal. Different features suggest 
that these tumors are closely related: (1) they both 

contain basaloid, squamous, and glandular elements; 
(2) adenoid cystic carcinoma may reveal the presence 
of basaloid nests of cells or exhibit foci of squamous 
differentiation; and (3) they both appear preferen
tially in elderly women.

Adenoid basal carcinoma usually does not reveal 
any palpable mass. An abnormal smear (usually in
dicative of an overlying CIN) is the most common 
clinical finding. Microscopically, one observes small, 
regular, round or oval nests of cells suggesting those 
of basal cell carcinoma (Fig. 3-87).458-460 These cells 
are small, with oval, hyperchromatic nuclei sur
rounded by a thin rim of cytoplasm. Mitoses are 
rare. The cells nests may contain small lumina. Foci 
of squamous differentiation are commonly observed, 
and association with squamous dysplasia, carcinoma 
in situ or early invasive squamous cell carcinoma has 
been reported. The tumor cells are immunoreactive 
for cytokeratins but not for CEA, epithelial mem
brane antigen, or S-100 protein.460 The prognosis is 
good.

Adenoid cystic carcinoma presents as a polypoid or 
infiltrating cervical mass often accompanied by 
bleeding. Some of the patients have synchronous mu
cinous or other epithelial ovarian tumors.

Microscopically, small basal cells form cords, 
sheets and cellular nests which infiltrate a stroma 
modified by fibroblastic proliferation, hyalinization 
and myxoid change (Fig. 3-88). Mitoses are frequent. 
Cylindromatous structures and palisading arrange
ments of cells are similar to those observed in the 
more common salivary gland location of adenoid
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FIGURE 3-86 Glassy cell carcinoma. (A) Low-power photomicrograph showing prominent in
flammatory reaction. (B) Detail of malignant cells.
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FIGURE 3-87 Adenoid basal cell 
carcinoma.

cystic carcinoma. Immunohistochemically, the tumor 
cells express cytokeratins, CEA and epithelial mem
brane antigen, and, less frequently, S-100 protein.461 
Myoepithelial differentiation is rare in the cervical 
tumor, although it is expressed in almost all the simi
lar salivary gland tumors. The clinical prognosis is 
very poor.459-461

Invasive Carcinoma of the Cervix 
and Pregnancy

The appearance of an invasive cervical carcinoma 
during pregnancy is an uncommon event (0.05% of 
pregnancies).462 However, this combination repre
sented 3.6% and 4.5% of all cervical carcinomas in

FIGURE 3-88 Adenoid cystic car
cinoma.
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two series.463,464 Does pregnancy exert an influence 
on the evolution of the tumor? Contrary to wide
spread belief, there is no significant evidence that 
ClN and invasive carcinoma behave differently dur
ing pregnancy; the former should be managed 
conservatively465,466 and the latter managed as in the 
non-pregnant patient.464,467,468

In the great majority of cases, these tumors are 
in situ or invasive squamous cell carcinomas. Some 
adenocarcinomas and mixed adenosquamous carci
nomas have been described. Gliicksmann469 reported 
that mixed carcinomas are proportionately more fre
quent in pregnant than non-pregnant women. This 
finding has not been confirmed by all authors.467

Cancer of the Cervix and Radiation Therapy

The question of radiation therapy and cervical 
cancer may be considered from two different view
points: that of the action of radiation on the tumor 
cells, and that of the clinicopathologic sequelae of 
irradiation.

Radiation therapy (x-rays and interstitial radium 
or cesium) acts on tumors and their beds by three 
mechanisms:

1. Destruction of cancer cells by arrest of cel
lular divisions, alterations of mitoses, cytoly
sis, and pyknosis; development of bizarre cells 
from among the cells injured but not killed 
by radiation (Fig. 3-89)

2. Appearance of endarteritis with destruction 
of the vascular architecture, and tissue ne
crosis with inflammatory granulomata con
taining foreign body giant cells

3. Tissue fibrosis (often showing many atypical 
and even bizarre fibroblastic cells).

The sequelae of radiation therapy may be found 
in the tumor or in the adjacent organs (Fig. 3-90). 
The injured organs show endarteritis, telangiectasis, 
cellular necrosis, leukohistiocytic infiltrates, secon
dary fibrosis, and swelling and degeneration of col
lagen fibers. These lesions may appear many years 
after the cessation of radiation therapy. Rarely, new 
tumors may be induced by radiation.470,471 The cyto
logic or histologic diagnosis of cervical dysplasia 
after radiation therapy (usually within 3 years) is 
often a sign of subsequent recurrence of cervical 
cancer with poor survival.472

Attempts have been made, with variable degrees 
of success, to predict the success or failure of radia
tion therapy in an individual case by biopsy or cyto
logic evaluation. The biopsy method473,474 consists of 
pre- and post-treatment tumor biopsies to evaluate 
the degree of alteration in the tumor cells brought 
about by the course of irradiation. The cytologic 
technique,475-478 on the other hand, calls for the 
evaluation of radiation-induced changes in benign 
cells. Each of these methods has been claimed by its 

proponents to have a high degree of accuracy in pre
dicting within a short while (usually 1 week) after the 
beginning of treatment which patients are likely to 
survive 5 years if treated by irradiation alone (radia
tion responsive) and which are likely to succumb to 
their disease unless surgical therapy is added (radia
tion resistant). However, the values of these methods 
have been much disputed by other workers in the 
field. The biopsy method, in particular, is often im
practical because of the difficulties encountered in 
biopsying a necrotic, friable, hemorrhagic tissue. 
Some types of cancer, such as keratinizing squamous 
carcinoma, have been said to be usually radioresis
tant,304-306 but newer studies do not confirm this 
finding.311,312

Sarcomas and Other Rare Tumors

Primary sarcomas of the cervix are rare. Sarcoma 
botryoides or embryonal rhabdomyosarcoma is encoun
tered at a later age in the cervix (mean age about 18 
years) than in the vagina.479,480 Macroscopically, the 
tumor has the form of a polypoid mass with a 
smooth irregular surface protruding through the ex
ternal os and measuring a few centimeters in diame
ter. Microscopically, it is characterized by a loose and 
vascular stroma containing large elongated and small 
round undifferentiated cells. The rhabdomyoblasts 
have a dense eosinophilic cytoplasm in which cross 
striations may be observed. These cells are immuno
reactive for myoglobulin or desmin. A condensed 
zone of small round cells with hyperchromatic nuclei 
is often present under the columnar mucosa (cam
bium layer). The mitotic rate can be moderately ele
vated (up to about 10 mitotic figures per 10 
high-power fields). Foci of heterologous tissue such 
as cartilage may be present. This tumor should be 
distinguished from adenosarcoma, which usually 
contains more glandular structures, and from endo
cervical stromal sarcoma, which occurs at a later age, 
does not reveal a typical cambium layer, and does 
not exhibit rhabdomyoblasts. Cervical embryonal 
rhabdomyosarcomas have a better prognosis than the 
vaginal tumors.480,481

Stromal sarcoma, described by Abell and 
Ramirez,482 has been reported rarely in the cervix 
(endocervical stromal sarcoma).483,484 It appears late 
in the reproductive period or after menopause. This 
rare tumor is analogous with endometrial stromal 
sarcoma. Macroscopically, it consists of a polypoid or 
an infiltrating mass arising in the cervix. Microscopi
cally, ovoid, spindled, or stellate cells with enlarged, 
hyperchromatic nuclei are arranged in a fascicular 
pattern infiltrating the stroma, with persisting 
normal endocervical glands (Fig. 3-91). Mitoses are 
abundant, and foci of edema, necrosis, and hemor
rhage with inflammatory infiltrates are observed. 
This tumor must be differentiated from a spindle cell 
or sarcomatoid carcinoma, often only with the aid of 
ultrastructural or immunohistochemical (interme
diate filaments) studies, and from an endometrial
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stromal sarcoma extending to the cervix. Also re
ported are rare cases of leiomyosarcoma,433 Wilms’ 
tumor,486 osteosarcoma,487 fibroxanthosarcoma,433 lipo- 
sarcoma,489 malignant schwannoma,490 germ cell tu
mor,49' choriocarcinoma,492’493 and malignant melano
ma.494^490 Car cinosar comas332 49’1 and adenosarcomas 
similar in appearance to those seen more frequently 
in the endometrium are occasionally primary tumors 

of the cervix, but more often represent extensions 
from an endometrial primary source.

Lymphomas

Although lymphomas frequently infiltrate the cervix 
in cases of advanced disease, primary localizations
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FIGURE 3-90 Sequela of an overdose of radiation: tissue 
necrosis in the colon.

are rarely reported (Fig. 3-92).498-503 The main clin
ical symptom is vaginal bleeding.

Macroscopically, the cervix is diffusely enlarged 
and may present nodular polypoid deformations. 
Tissue sections show the typical aspect of malignant 
lymphoma: a diffuse or nodular, white to tan, homo
geneous, granular dense structure. The vagina and 
uterine corpus may be involved.

Microscopically, the cervical stroma is infiltrated 
by nodules of different size. The overlying epithe
lium is rarely infiltrated. The various histologic types 
of non-Hodgkin’s malignant lymphoma have been 
described. Diffuse “histiocytic” lymphoma was diag
nosed more frequently in the series of Harris and 
Scully.503 Hodgkin’s disease and Burkitt’s lymphoma 
have been mentioned in rare cases.504’505

If there is no evidence of dissemination beyond 
the uterus, cervix, or vagina, the prognosis is excel
lent, in contradiction to primary ovarian lymphoma, 

which is almost always a manifestation of known or 
occult disease outside the genital tract.503

Granulocytic sarcoma of the cervix is a mass of 
granulocytic leukemic cells. The patient may or may 
not be known to have leukemia when the cervical 
mass develops;503’506 if the leukemia is not already 
manifest clinically, the diagnosis can easily be missed 
unless the possibility is kept in mind and a chlor
acetate esterase stain and immunochemical stain for 
lysozyme are performed. Prognosis is poor, because 
most patients develop acute leukemia.507 Decidual
ized stroma should not be confused with 
lymphoma.508

METASTATIC TUMORS

Metastases to the cervix uteri are very rare; only the 
fallopian tube is a less frequent site of metastatic dis
ease in the female genital tract.509 Wallach and 
Edberg510 attempt to explain this rarity by invoking 
the small volume of the cervix, its poor supply of ves
sels and lymphatics, and the absence of studies in
volving careful searches for metastases to this organ. 
These metastases arise, in most reported cases, from 
ovarian and endometrial primaries (the latter often 
by direct extension). Of extragenital primary sites, 
the most common are mammary,511 gastric,512,513 
pulmonary,514 and intestinal.515 A few cases of secon
dary cervical involvement by tumors of the liver, 
pancreas, kidney, and gallbladder have been re
ported. Because almost all these tumors are adeno
carcinomas, the differential diagnosis from primary 
cervical adenocarcinoma must be kept in mind.516’517 
The problem of the distinction between endometrial 
and endocervical primary adenocarcinomas is dis
cussed earlier in this chapter and in Chapter 4. Met
astatic malignant melanoma, usually from a primary 
tumor of the vulva, has been reported. It is best dif
ferentiated from primary cervical melanoma by the 
absence of junctional activity.494-496

FIGURE 3-91 Endocervical stromal sarcoma: microscopic 
appearance.
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The cytologic diagnosis of metastatic cancer to 
the cervix is a rare eventuality. The presence in the 
cervical smear of malignant cells that do not resem
ble the usual patterns of genital cancer and lack a 
tumor diathesis of necrotic debris may orient the di
agnosis to a metastatic tumor. We have observed in 
cervicovaginal smears malignant cells originating 
from the breast, the gastrointestinal tract, and the 
skin (malignant melanoma).
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The Corpus Uteri

EMBRYOLOGY

The corpus uteri arises as a result of the fusion of the 
caudal portions of the mullerian ducts, which them
selves arise as invaginations of coelomic epithelium. 
From the beginning of its formation, the lumen of 
this canal is lined by a columnar epithelium, from 
which the endometrial glands later proliferate.1 
Whether these glands induce the formation of endo
metrial stroma or vice versa is still being debated, but 
certainly these two structures—as well as the smooth 
muscle fibers, which arise during the fourth month of 
fetal life—are intimately related during the course of 
their development. This intimate relationship is re
produced pathologically in the development of endo
metriosis and of certain tumors, in each of which two 
or three of these elements may coexist.2 3 All three 
are ultimately of coelomic, and thus of mesodermal, 
origin. The corpus is well formed by the 21st week of 
gestation; its subsequent development is limited to an 
increase in size, although it remains smaller than the 
cervix well into childhood.4

ANATOMY

The corpus uteri has the form of a pyramid, the 
apex of which is bent toward the base. It presents 

two surfaces and three borders and measures, in the 
adult, 45 to 50 mm in height, 50 mm in width, and 
25 mm in thickness. The weight under normal con
ditions ranges from 40 to 70 g, the higher weights 
prevailing in the multipara and the lower weights 
after the menopause.5 Uterine size measured in vivo 
by new radiographic techniques probably reflects 
physiologic conditions better than the classic autopsy 
studies.67 Considerable symmetrical enlargement 
may occur in the absence of demonstrable pathology; 
the mechanism of this change is unknown because it 
may occur in nulliparous and parous women.8

MALFORMATIONS

When the development and fusion of the mullerian 
ducts and the disappearance of the septum do not 
take place normally, a series of malformations that 
depends on several mechanisms ensues (Fig. 4-1).9-11 
The most reduced malformation is the uterus arcua
tus, which presents a heart-shaped appearance and 
often an outline of a median partition at the base. 
These anomalies are frequently associated with vagi
nal, tubal, or urinary tract (single kidney, double 
ureter, pelvic kidney) anomalies.

Recently, a series of anomalies has been de
scribed in women who were exposed in utero to di
ethylstilbestrol (DES), including hypoplasia, a
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DI SO R D E RS OF DEVELOPMENT OF THE MULLERIAN DUCTS
Normal Aplastic Infantile

unicornuate bicornuate 
totally divided

bicornuate 
partially divided

fl iflw
DISORDERS OF FUSION OF THE MULLERIAN DUCTS

complete didelphys partial didelphys 
(cervices fusion )

DISORDERS OFREDUCTION OF THE MEDIAN SEPTUM 

completely divided partially divided

FIGURE 4-1 Congenital malformations of the uterus.

T-shaped uterus, and constriction bands in the en
dometrial cavity;1213 more is known of their 
hysterographic than of their morphologic appear
ances. These and other anomalies in these women 
may result in fertility disorders.

A rare malformation not related to mullerian 
maldevelopment is uterine arteriovenous fistula.14 
This lesion is more commonly acquired than 
congenital.

HISTOLOGY

From the histologic point of view, the uterus consists 
of three layers: the serosa, myometrium, and endo
metrium. The serosa or visceral peritoneum is com
posed of mesothelial cells.

The muscular layer or myometrium is composed of 
smooth muscle fibers separated by collagen and 
elastic fibers; this muscular layer is divided into an 
external zone of longitudinal fibers, a middle zone 
of interdigitating fibers coursing in all directions, 
and an internal zone of circular fibers.1,18 The in

ternal zone is particularly well developed in the infe
rior portion of the uterine corpus (isthmic zone). A 
lateral muscle bundle has been described as ex
tending from the cornua to the cervix;16 this has 
been designated the fasciculus cervicoangularis and 
may play a role in conduction.

The role of the mucosa or endometrium is to pro
vide a site of implantation and nutrition for the fer
tilized egg. The endometrial surface is covered by a 
columnar epithelium, into which the glands open. 
The glands are distributed in a stroma formed of 
round to ovoid cells. Around the glands is a fibrillar 
network and a characteristic vascular apparatus. 
Three successive layers in the endometrium can be 
distinguished.117 The deep layer or basalis comprises 
the depths of the glandular cul-de-sacs, which during 
the menstrual cycle respond only feebly to estrogenic 
stimulation and never to progesteronal stimulation. 
Some of these cul-de-sacs have a tendency to pene
trate into the adjacent myometrium. When this phe
nomenon is pronounced, it is interpreted as adeno- 
myosis. The stroma of the deep layer is dense and 
composed of small rounded cells with little cyto
plasm. Some authors have denied the existence of a 
functionally distinct basalis.18

The middle layer or spongiosa occupies the 
greatest part of the thickness of the endometrium 
and reacts intensely to hormonal stimulation. The 
vascular apparatus is well developed.

The superficial layer or compacta includes the 
necks of the glands and the surface epithelium. Dur
ing the luteal phase, the glandular convolutions in 
this layer are less accentuated than in the spongiosa. 
The surface epithelium does not show the same cy
clical variations as the rest of the mucosa.

Endometrial vascularization involves a distribu
tion that is unique to this organ.19’21 Two types of 
arteries, basal and spiral, arise from the myometrial 
arteries to supply the endometrium.

The basal arteries, whose territory is confined to 
the deep part of the endometrium, do not vary in 
structure during the course of the menstrual cycle. 
Their'independence of the ovarian hormones is con
firmed experimentally by the fact that, in the rhesus 
monkey, they are not involved by the hyalinization 
that is found in the spiral and myometrial arteries.

The spiral arteries penetrate to the surface of the 
mucosa and undergo evident cyclical modifications 
(Figs. 4-2 and 4-3). During the proliferative phase, 
they are less numerous, moderately spiral, and local
ized to the deep part of the functional zone. Progres
sively during the course of the secretory phase, their 
digitations increase and their spiral structure be
comes more accentuated. They reach the superficial 
part of the functional zone and attain their max
imum growth at the premenstrual period. They feed 
into the capillary and venous lakes situated under 
the endometrial surface. At the end of the cycle, 
their walls show lesions consisting of hyalinization 
and alterations of the elastic fibers.
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FIGURE 4-2 Schematic representation of the spiral arteries.
A.M., myometrial artery; A.S., spiral artery; A,B., basal artery; 
AA.V., arteriovenous anastomosis.

Cellular Components of the Endometrium

The Epithelium of the Glandular System

The glandular cell is a columnar element whose 
height varies from 6 to 20 gm according to the 
phase of the cycle. The nucleus is elongated but be
comes round and vesicular during the secretory 

phase. The cytoplasm is the site of synthesis of RNA, 
proteins, mucopolysaccharides, glycogen, lipids, and 
various enzymes. The massive production of gly
cogen after ovulation justifies the term secretory 
phase.

The ultrastructure of the glandular cells reveals 
the typical organelles of epithelial cells.22 The chro
matin structure is finely distributed and bordered by 
the double-layered nuclear envelope; the nucleolus is 
rich in RNA and has a maximal volume at the time 
of ovulation. The endoplasmic reticulum, a ramified 
system of tubules and cisternae, is covered with nu
merous small granules rich in RNA (ribosomes). 
Some of the ribosomes are free in the cytoplasmic 
matrix. The Golgi apparatus or zone is a group of 
vacuoles and cisternae situated in the juxtanuclear 
region; it is concerned with synthesis and concentra
tion of secretory products. Lysosomes are more 
abundant during the late secretory phase.

Mitochondria are numerous and are bordered 
by a double membrane that sends numerous digita- 
tions or cristae through the thickness of the matrix. 
The mitochondria play an essential role in the cel
lular mechanisms of oxidation because of their rich
ness in enzymes.

Intensely osmiophilic lipid inclusions are found 
disseminated in the cytoplasm. The significance of 
their variations in size and shape is not precisely de
fined. Rounded granular formations of the size of a 
mitochondrion may be connected with the lyso
somes; these are known as microbodies.

FIGURE 4-3 Casts of spiral arteris.
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The ciliated cell appears as a clear cell dispersed 
among the glandular cells; the former are most nu
merous during the late proliferative phase and in en
dometrial hyperplasia, suggesting an estrogen-depen
dent mechanism. The cilia possess a complex struc
ture consisting of nine double filaments grouped 
around an axial double filament (Fig. 4-4). The 
whole structure is surrounded by a thin casing of 
cytoplasm.

The other (nonciliated) cells show an apical pole 
covered with simple cytoplasmic prolongations (mi
crovilli) that give a hairy appearance to the cells (Fig. 
4-5). Other cells are found at the bases of the glands 
and have central small round nuclei and clear cyto

plasm. These ciliated cells have not yet reached the 
luminal surface, where they can extrude their cilia.

The Superficial Epithelium

The superficial epithelium is composed of a layer of 
columnar cells that are rich in RNA and glycogen 
(Fig. 4-6).

Endometrial Stroma

Stromal cells arise from pluripotential mesenchymal 
cells. They are elongated elements with irregular nu
clei that will become predecidual cells during the

FIGURE 4-4 Ciliated cells of the endometrium. (A,B) Optical microscopy. (C,D) Electron 
micrographs (X23,400 and X34.500).
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late secretory phase. Glycogen and lipids are found 
in the abundant cytoplasm of predecidual cells. 
Other stromal cells have been thought to transform 
to endometrial granulocytes, the cytoplasmic phlox- 
inophilic granules of which contain relaxin, which 
dissolves the reticulin fibers surrounding individual 
stromal cells immediately before menstruation.23 
More recent studies have identified these cells as 
lymphoid in nature.24-26

The basal lamina underlies the epithelial ele
ments and separates them from the subjacent stroma 
(Fig. 4-7). Its structure varies depending on whether 
it is examined by optical or electron microscopy. 
Under the electron microscope, it appears as a dark 
band, about 250 nm thick, rich in reticulin fibers 
that run parallel to the cellular membranes of the 
glandular cells. It is separated from this cell mem
brane by a clearer zone of the same thickness. The 
deep surface of the membrane is in direct contact 
with the stromal cells and collagen fibers.

Examined with the optical microscope after 
silver impregnation, it appears thicker and measures 
about 2500 nm. This indicates that in addition to 
the structures that we have just described, ordinary 
histologic methods also stain fibrillar elements that 
make up part of the underlying stroma. The peri
odic acid-Schiff (PAS) stain is positive and reveals the 
presence of mucopolysaccharides.

MECHANISM OF HORMONAL INFLUENCES 
ON THE ENDOMETRIUM

Different portions of the endometrium respond dif
ferently to hormonal stimuli. It has been shown that 
estrogen- and progesterone-binding proteins (recep
tors) are present in normal human endometrium and 
mediate the effects of these hormones on the endo
metrial cycle.27-30 These receptors appear to be

FIGURE 4-5 (A) Early proliferative phase (electron micrograph): cytoplasmic microvilli (m.v.) bor
dering the apical pole (X27.300). (B) Early proliferative phase (electron micrograph): endometrial 
stromal cells: nuclei (n.) and collagen fibers (f.c.; X10.800).
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FIGURE 4-5(B) (continued)

more numerous in glandular than in stromal cells 
and in endometrium of the fundus than of the 
isthmus or lower uterine segment. Estrogen increases 
the concentration of these receptors, whereas pro
gesterone decreases them.31 Steroid hormone mole
cules combine with their cytoplasmic receptors, and 
the complex moves to the nucleus, where it affects 
DNA-dependent RNA transcription and, ultimately, 
the appearance of the endometrium.

The production of different enzymes within the 
endometrium is influenced by the ovarian hormones 
that act on these receptors. For example, alkaline 
phosphatase is found in greatest concentration in 
glandular epithelial cells during the estrogenic phase, 
whereas estradiol dehydrogenase (which converts es
tradiol to estrone) is increased by progesterone and 
thus is found mostly in the luteal phase.32’33 The en
dometrium can also produce hormones, such as pros
taglandins and prolactin.3435

CYTOLOGY OF NORMAL ENDOMETRIUM

The cytologic appearance of normal endometrial 
cells depends on their source. Endometrial glandular 
cells generally are seen in vaginal pool smears during 
the first 10 days of each menstrual cycle, in which 
situation they present as compact balls of uniform 
small cells with dark nuclei showing varying degrees 
of degeneration and very little preserved cytoplasm 
(Color Fig. 4-1). In vaginal material, the presence of 
endometrial cells after the tenth day of a cycle or in 
a postmenopausal woman who is not cycling because 
of exogenous hormones should suggest the possible 
presence of an endometrial hyperplasia or (particu
larly if the cells are atypical) carcinoma.

In material obtained by direct aspiration of the 
endometrial cavity, on the other hand, endometrial 
cells should be seen at all times, even in the absence
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of pathology, and should be better preserved. The 
glandular columnar cells are smaller than those of 
the endocervix and may appear as clusters with well- 
defined borders (“honeycomb” pattern; Color Fig. 
4-2), as an elongated palisade, or as single cells. The 
nuclei are rounded or ovoid and exhibit finely gran
ular chromatin and a nucleolus that may be promi
nent. In the luteal phase, the nuclei are rounder and 
paler and the cytoplasm more abundant and fre
quently vacuolated. Occasional ciliated cells may be 
encountered; if they are numerous, a hyperestro- 
genic state is suggested.

Endometrial stromal cells are also seen, and they 
are particularly numerous at the end of the men
strual phase. These cells resemble the glandular cells 
but may have less well-defined cell borders (Color 
Fig. 4-3). Like glandular epithelial cells, they become 
loaded with glycogen during the luteal phase.

PHYSIOLOGIC MECHANISMS
OF MENSTRUATION

The intimate mechanisms of menstruation still are 
not entirely elucidated. One may appreciate the long 
road followed since the earliest studies by reading 
the first chapter of the “Traite des maladies des 
femmes,” written in Paris in 1761 by J. Astruc,36 
Royal Professor of Medicine and consultant physi
cian to King Louis XV. We have extracted and trans
lated the following passage:

The understanding of the structure of the matrix 
and of the distribution of its vessels is sufficient to 
state that it is from the venous appendages that 
this blood must flow. These are all venous ramifi
cations; those which advance the farthest in the 
cavity of the matrix are the only ones which pene-

FIGURE 4-6 Covering epithelium of endometrium; ciliated cells (c.c.).
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FIGURE 4-7 (A) Endometrial glands in early proliferative phase (electron micrograph): glandular
cells (c.g.): intercalated cells (c.i.); nuclei (n.); mitochondria (m.); microvilli (m.u; X7500). (B) Early 
proliferative phase (electron micrograph); mitochondrion (m.); basement membrane (m.i.); colla
gen fibers (f.c.)- The structure of the basement membrane is easily visible here. It is constituted, 
from top to bottom, by the basal membrane of the cell, a clear space, and a dark band. The entire 
structure is about 250 nm thick and rich in reticulin.

trate the full thickness of the tunica interior. 
These are kinds of venous endings which should 
be destined for some usage in the design of na
ture, but, however, have none in the ordinary 
order of the circulation. Finally, these are vein 
endings simply wrinkled at their extremities and 
therefore capable of extending, folding, opening 
without tearing. All these facts form so many pre
sumptions that should make one conjecture that it 
is from these appendages that bleeding takes place 
into the cavity of the matrix during menstruation.

The theory proposed in 1761 by Astruc (Fig. 
4-8), based essentially on visual observation and 
good sense, as the author himself said, permitted the 
prediction with remarkable prescience of the exis
tence of the spiral arteries and of their mechanism of 
action in the process of menstruation.

The endometrial vessels were described for the 
first time in 1754 by Hunter, who compared their 
convolutions to the undulations of a snake.21 It was 
not until 1847 that the existence of a true mucosa 
was recognized by Coste. It was described 
histologically for the first time in 1873 by Kundrat 
and Engelmann; in 1877, Leopold described the 
spiral arteries; and in 1908, Hitschmann and Adler37 
recognized the cyclical nature of the histologic modi
fications of the endometrium. Schroder38’39 was the 
first to synthesize these- diverse observations; he rec
ognized the relationship existing between maturation 
of the ovarian follicle and the proliferative phase of 
the endometrium and between the corpus luteum 
and the secretory phase.

Subsequent studies over the next three quarters 
of a century have served to increase our knowledge
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FIGURE 4-7(B) (continued)

greatly but still have not provided a universal expla
nation for the phenomenon of menstruation. For the 
purposes of the diagnostic pathologist who is seeking 
to correlate structure with function, much has been 
learned about the normal cyclical variations of the 
endometrium. The information provided by these 
studies is summarized in the following section.

CYCLICAL VARIATIONS
OF THE ENDOMETRIUM

Histologic Modifications of the Endometrium

An essential role of the histologic modifications of 
the endometrium under the influence of ovarian 
hormonal stimulations is the preparation of the mu
cosa for the implantation of the fertilized ovum. The 
morphologic conditions necessary for this implanta
tion are reproduced with a remarkable regularity 
and constancy in the absence of fertilization.

These modifications are under the influence of 
the estrogenic hormones during the first half of the 
cycle and of progesterone and estrogens during the 
second half. The combination of these two hormonal 

activities conditions the appearance of the endome
trium. Their production is under the influence of 
the anterior pituitary through the mediation of the 
hormones of follicular maturation or stimulation 
(follicle-stimulating hormone [FSH]) and of luteiniza
tion (luteinizing hormone [LH]). The anterior pitui
tary is itself under the influence of the central 
nervous system through the hypothalamus.

The aspects of the uterine mucosa are classified 
schematically in eight phases. If we consider the du
ration of the “normal” (ie, average) cycle to be 28 
days, the phases are as follows:

1. The early proliferative (estrogenic) phase 
(days 4-9)

2. The late proliferative (estrogenic) phase (days 
10-14)

3. The phase of ovulation (interval phase) (days 
14 and 15)

4. The early secretory (luteal, progestational) 
phase (days 16-18)

5. The mid-secretory (luteal, progestational) 
phase (days 19 and 20)

6. The late secretory (luteal, progestational) 
phase (days 21-25)

7. The immediately premenstrual phase (days 
26-28)

8. The menstrual phase (days 1-3).
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A

FIGURE 4-8 Representation of the vascularization of the endometrium (Astrue J: Traite des mal
adies des femmes. Paris, PG Cavelier, 1761).

This system is useful diagnostically as well as de
scriptively, because it has been shown that about 
75% to 80% of endometrial biopsies can be dated 
histologically within 2 days in either direction.40-42 
Exact dating with reference to circulating hormone 
levels or the onset of the next menses is much less 
accurate. Because it is easier to demonstrate day-to- 
day variations in postovulatory endometria, it has 
been suggested that the designation of day 1 should 
be assigned to the first day after ovulation (day 15 in 
the schema presented here), rather than the first day 
of menstrual bleeding.41 We have no objection to this 
system but emphasize that all clinicians and patholo
gists within a given institution should use and under
stand the same system.

Although the lengths of the proliferative and se
cretory portions of the cycle both average 14 days, 
the former may vary in presumably “normal” women 
from 9 to 21 days and the latter from 9 to 17 days,40 
thus pointing out again the imprecision of the com
ments presented below.

Because of these variations, particularly in 
the secretory phase, correlation between histologic 
dating and chronologic dating is considerably better 
if the LH peak rather than the date of the next men
strual period is used as the chronologic standard.43,44 

Endometrial morphology also has been shown to cor
relate well with corpus luteum morphology44 and the 
date of ovulation determined by ultrasonography.45 
Morphometric analysis of the endometrium may be 
even more reliable than standard histopathology,46,47 
but it is considerably more time and labor intensive.

Early Proliferative Phase (Days 4-9)

General Appearance of the Mucosa. The thickness 
of the endometrium at the beginning of the cycle is 
about 1 to 2 mm. The glands have regular contours, 
are of small diameter, and are dispersed in a rela
tively dense stroma (Fig. 4-9). The middle part of 
the endometrium may contain a few clumps of lym
phocytes, which have no pathologic significance (Fig. 
4-10). This appearance characterizes the mucosa, 
which, after having reconstituted its anatomic integ
rity, undergoes a phase of growth of its glands, 
stroma, and vessels. The covering superficial epithe
lium, now completely regenerated, is cylindrical and 
contains ATPase and alkaline phosphatase. It is rich 
in ciliated and mucus-secreting cells.

Glandular Epithelium. The glandular columnar 
cell shows a basal elongated nucleus and abundant
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FIGURE 4-9 Early proliferative phase. (A) Low-power view. (B) Detail.

apical cytoplasm bordered by microvilli (see Fig. 
4-5A). The nuclei are not all situated at the same 
level, and this variation creates a pseudostratified ap
pearance that must not be confused with the picture 
of hyperplasia. Mitoses are frequent; they are found 
at the apical pole of the cell and in the middle if the 

gland is sectioned transversely. The cytoplasm of the 
glandular cells contains small elongated mitochon
dria. RNA synthesis is very active, as indicated by 
the abundance of free ribosomes and granular endo
plasmic reticulum. Ciliated cells are dispersed in the 
glandular epithelium (see Figs. 4-4 and 4-6).
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FIGURE 4-10 Early proliferative phase: lymphocytic infiltrate.

Stroma. The stroma is dense and richly populated 
with small cells containing rounded or elongated nu
clei (see Fig. 4-9B). Ultrastructurally, they resemble fi
broblasts and produce numerous collagen fibers (see 
Fig. 4-5B). Mitoses are present. Between the cells, 
there is a well-developed collagenous network formed 
of bundles of fibers anastomosing in all directions. 
Here and there, one may find rare leukocytes in the 
concentration of about one per square millimeter of 
endometrium. Thin-walled spiral arteries are situated 
in the deep layers; they give rise to a few collaterals 
that irrigate the periglandular capillary plexus. The 
moderately dilated venous networks empty into the 
venous plexus, which form lakes in regions of anasto
moses of venous trunks. These reassemble into col
lecting trunks that enter the myometrium.

Lute Proliferative Phase (Days 10-14)

General Appearance of the Mucosa. The thickness 
of the endometrium increases to about 2 to 3 mm. 
The gland contours become more sinuous, and their 
diameters increase as well. At this time, numerous 
glands have convoluted contours, and the surface ep
ithelium forms large undulations (Fig. 4-11). The 
stroma is abundant. Edema appears between the cells 
at the onset of this phase and tends to regress before 
ovulation. The spiral arteries continue their develop
ment and reach the superficial part of the endome
trium. The arteriolar walls thicken and become 
enriched in elastic fibers. The capillaries, lymphatics, 
and veins grow and dilate. Sometimes in the deep 
layers there exist a few small lymphoid follicles, the 
presence of which has no pathologic significance.

Glandular Epithelium. Proliferation of the glan
dular cells is evidenced by the number of mitoses 
present. Their nuclei are elongated and enlarged 
and are always found at the base of the cell (see Fig. 
4-11). Ultrastructurally, RNA synthesis is still very 
active. The Golgi apparatus is well developed, and 
lipid droplets are present in the apical part of the cy
toplasm. The number of ciliated cells increases pro
portionately, but they remain in the minority. Clear 
cells appear as isolated and dispersed elements at the 
base of the glandular epithelium.48 Their abundant 
clear cytoplasm stands out against the darker appear
ance of the neighboring cells. These cells appear to 
be precursors of fully ciliated cells and are useful 
markers of estrogenic activity because they are rarely 
seen in inactive or atrophic endometria.

Toward the 14th day of the cycle, fine glycogen 
inclusions appear ultrastructurally at the basal pole 
of the glandular cell. They accompany the presence 
of voluminous mitochondria in intimate relation with 
the endoplasmic reticulum. This morphologic con
nection suggests that these two organelles play 
collaborative roles in the synthesis of glycogen. A 
microtubular system distinct from the endoplasmic 
reticulum has been described by Cavazos;49 these 
structures are said to be spatially and temporally re
lated to glycogen. Clyman50 has more recently de
nied their existence and believes that they are 
tonofilaments. The cytoplasm of the glandular cells 
shows three distinct zones when examined by elec
tron microscopy: the basal zone, in which the gly
cogen appears (Fig. 4-12A), the juxtanuclear zone, in 
which the mitochondria are elongated and less nu
merous, and the apical zone. The apical zone con-
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FIGURE 4-11 Late proliferative 
phase. (A) General appearance. (B) 
Surface epithelium and gland neck. 
(C) Mitosis in gland. (D) Stroma. (E) 
Gland showing a ciliated cell and a 
small clear cell (at right). (F) Prolif
erative gland showing a clear cell 
toward the bottom.

tains numerous mitochondria, well-developed endo
plasmic reticulum, lipid inclusions, and vacuoles that 
are either simple or filled with microvesicles. The 
Golgi apparatus, situated immediately above the nu
cleus, comprises a series of longitudinal fissures and 
rounded vacuoles. These submicroscopic modifica
tions are connected with the secretory activities of 
the cell.51

The basement membrane loses its rectilinear dis

position and presents more and more numerous and 
accentuated invaginations toward the glandular epi
thelium; these are the precursors of the connective 
tissue spines of the secretory phase.

Stroma. The stroma increases in volume and is 
composed of stellate cells anastomosed to one an
other (see Fig. 4-11). It forms a loose network con
taining more or less abundant edema fluid, which
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FIGURE 4-12 (A) Early secretory phase (electron micrograph XI 0,800). n., nuclei; gl., glycogenic
vacuoles. (B) Intranuclear tubular structures.

tends to diminish immediately after ovulation. A few 
leukocytes are found here and there. Mitoses are 
numerous.

Ovulatory (Interval) Phase (Days 14-15)

The combined influence of estrogens and proges
terone characterizes the ovulatory phase. Edema of 
the compact layer begins to develop. Transient focal 
hemorrhagic phenomena may appear, limited to the 
superficial portion of the endometrium (Fig. 4-13); 
this is manifested clinically by a small loss of blood in 
about 5% of women. Microscopic examination shows 
tiny hemorrhagic foci situated below the surface 
epithelium.

Early and Mid-Secretory Phases (Days 16-20)

General Appearance of the Mucosa. The thickness 
of the endometrium is at its maximum (3 to 5 mm). 
The glands are numerous, and their caliber has in
creased in comparison with the preceding phase. 
The “sawtooth” appearance of their contours is 

caused by invaginations of the membrane and of the 
adjacent stroma, which form small connective tissue 
axes on which are implanted the glandular cells. 
However, their presence is not indispensable for the 
diagnosis of a secretory endometrium. Their 
number and height increase during the course of 
this phase. The surface epithelium is markedly con
voluted. The stroma is abundant and of loose consis
tency. The vessels continue their growth, the walls of 
the spiral arteries thicken and their spiralization in
creases, and the foci of edema in the spongiosa 
(which tend to regress somewhat between days 12 
and 18) again become more numerous. The basal 
endometrium continues to show a discrete prolifera
tive appearance and is not affected by the postovula
tory modifications.

Glandular Epithelium. About 24 to 72 hours after 
ovulation, basal vacuoles appear in the secretory 
glandular cells;41-52 they represent the massive gly
cogen content of the cytoplasm and correspond to 
the beginning of progestational activity (Figs. 4-14 
and 4-15; see Fig. 4-12).



Color Figures I

Color Figure 4-1 Color Figure 4-2

Color Figure 4-3

Color Figure 4-1 Poorly preserved benign endometrial glandular cells in vaginal smear.

Color Figure 4-2 Endometrial glandular cells in “honeycomb” pattern in endometrial aspirate.

Color Figure 4-3 Endometrial stromal cells (right) in vaginal smear taken during menses. The 
large ball of glandular cells (left) is markedly degenerated.

Color Figure 4-4 Vaginal smear from an IUD wearer, showing both atypical columnar cells 
(right) and “IUD cells” with a high nuclear-cytoplasmic ratio (left). (Courtesy of Dr. Prabodh K. 
Gupta, Hospital of the University of Pennsylvania, Philadelphia)
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Color Figure 4-5 Color Figure 4-6

Color Figure 4-7 Color Figure 4-8

Color Figure 4-5 Complex hyperplasia (endometrial aspirate).

Color Figure 4-6 Well-differentiated adenocarcinoma (endometrial aspirate). Atypia is increased 
only slightly from Color Figure 4-5.

Color Figure 4-7 Aspirate of adenoacanthoma: squamous cells in center surrounded by well- 
differentiated adenocarcinoma cells.

Color Figure 4-8 Leiomyosarcoma: cytologic picture featuring marked pleomorphism, spindled 
tumor cells, and mitotic figures.
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Color Figure 6-1 Color Figure 6-2

Color Figure 6-3 Color Figure 6-4

Color Figure 6-1 Hyperreactio luteinalis. Cortical and cut surfaces of one of two enlarged ova
ries in a woman with a twin pregnancy.

Color Figure 6-2 Ovary with hyperthecosis. Tan cortical stromal nodules are present. The be
nign cyst and the corpus luteum are incidental.

Color Figure 6-3 Massive edema of the ovary. The ovary is enlarged, and clear fluid exudes 
from the cut surface.

Color Figure 6-4 Endometriosis of the ovary. The bilateral “chocolate cysts” are associated with 
uterine leiomyomata.
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Color Figure 6-5 Color Figure 6-6

Color Figure 6-7 Color Figure 6-8

Color Figure 6-5 Serous tumor of low malignant potential. Coarse polypoid processes project 
into the cyst lumen.

Color Figure 6-6 Mucinous tumor of low malignant potential. These are generally large, 
multiloculated cystic neoplasms.

Color Figure 6-7 Carcinosarcoma. The tumor is composed of malignant epithelial and 
mesenchymal elements.

Color Figure 6-8 Smear from serous cystadenoma showing a broad flat sheet of uniform cohe
sive cells with small regular nuclei.
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Color Figure 6-9 Color Figure 6-10

Color Figure 6-11 Color Figure 6-12

Color Figure 6-9 Smear from mucinous cystadenoma. Uniform cohesive cells in a honeycomb 
arrangement.

Color Figure 6-10 Fine needle aspirate of serous cystadenocarcinoma of the ovary. Papillary 
clusters have frequent branches composed of small, tightly packed cells with high nuclear- 
cytoplasmic ratio and nuclear hyperchromasia. (Courtesy of M. Nadji, MD, University of Miami, 
Miami, FL).

Color Figure 6-11 Transabdominal needle aspirate of an endometrioid tumor of low malignant 
potential. Glandular elements (right) contrast with the squamous component (left). (Courtesy of M. 
Nadji, MD, University of Miami, Miami, FL).

Color Figure 6-12 Granulosa cell tumor. Granulosa cell tumors typically are partially cystic. The 
intervening solid areas are soft and tan or yellow.
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Color Figure 6-13 Color Figure 6-14

Color Figure 6-15 Color Figure 6-16

Color Figure 6-13 Fine-needle aspirate of granulosa cell tumor. Groups of cells with uniform 
oval nuclei, indistinct cytoplasmic borders, and structures resembling Call-Exner bodies. (Cour
tesy of M. Nadji, MD, University of Miami, Miami, FL)

Color Figure 6-14 Thecoma. Firm solid tumor with a whorled, yellow and white cut surface.

Color Figure 6-15 Sex cord tumor with annular tubules. Multiple yellow tumor nodules were 
found in both ovaries in a patient with Peutz-Jeghers syndrome.

Color Figure 6-16 Small cell carcinoma. Small cells with scanty cytoplasm are adjacent to larger 
cells with more abundant eosinophilic cytoplasm.
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Color Figure 6-17 Color Figure 6-18

Color Figure 6-19 Color Figure 6-20

Color Figure 6-17 Dysgerminoma. The dysgerminoma is a solid neoplasm with a fleshy, white 
or tan cut surface.

Color Figure 6-18 Dysgerminoma of the ovary. Transvaginal aspirate showing isolated or loosely 
bound cells with large nuclei and prominent nucleoli. Lymphocytes are intimately associated with 
tumor cells. (Courtesy of M. Nadji, MD, University of Miami, Miami, FL).

Color Figure 6-19 Hepatoid yolk sac tumor. Other yolk sac patterns were seen elsewhere in this 
tumor.

Color Figure 6-20 Glandular endometrioid yolk sac tumor resembling endometrioid carcinoma. 
Other yolk sac patterns were found elsewhere in this tumor.
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Color Figure 6-22

Color Figure 6-24

Color Figure 6-21 Mature (benign) cystic teratoma with extensive infarction following torsion.

Color Figure 6-22 Strumal carcinoid. The neoplasm contains trabecular arrangements of cells 
typical of carcinoid (left) and follicles resembling thyroid tissue (right).

Color Figure 6-23 Strumal carcinoid. Immunoperoxidase stain of the tissue block seen in Color 
Figure 6-22. Thyroglobulin is present in the cells lining the follicles but not within the cells in the 
trabeculae.

Color Figure 6-24 Metastatic adenocarcinoma from the large intestine.
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FIGURE 4-12(B) (continued)

FIGURE 4-13 Ovulatory phase: superficial intermenstrual hemorrhage (mittelschmerz).
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Glycogen may appear in the endometrial glands 
under the action of estrogens alone. It is present in 
small quantities during anovulatory cycles and may 
be explained by deficient luteinization of a persistent 
follicle. However, a combination of estrogenic and 
progestational activity is necessary for its presence in 

significant quantities. Therefore, we may consider 
the presence of basal vacuoles in significant numbers 
as a sign of the beginning of activity of the corpus lu
teum. These vacuoles are seen at first in a few cells, 
and then progressively in all the glands of the func
tional strata. By day 18, they move into an apical po-

FIGURE 4-14 Early secretory phase: basal vacuoles containing glycogen. (A) General appearance. 
(B.Q Details of vacuoles and stroma.
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sition (this may be called the mid-secretory phase), and 
by day 20 discrete vacuoles disappear, with glycogen 
expanding throughout the entire cell (Fig. 4-16).

Toward the end of this stage, an amorphous sub
stance is found in the gland lumina. This substance is 
stainable with eosin and contains products of secre
tion and cellular debris in the process of necrosis.

With the electron microscope, intranuclear tu

bular structures (see Fig. 4-12B), formed by tubules 
or canaliculi in parallel or concentric distribution, 
have been demonstrated in the secretory phase, ap
parently related to a strong balanced progesterone 
effect.53 In hyperestrogenic states, cytoplasmic annu
late lamellae have been seen at this time. These small 
clusters of paired parallel membranes converge at 
regular intervals and are found in supranuclear loca-

FIGURE 4-15 Early secretory phase (electron micrograph, X84,000). The glycogen, stained with 
ferric hydroxide, is seen as round granules grouped in large masses. A large mitochondrion is 
present in each of the cells. The desmosomes binding two cellular membranes are easily seen, gl., 
glycogen; m., mitochondria; d., desmosomes.
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FIGURE 4-16 Endometrium at 22nd day of cycle (electron micrograph, X4200) showing the dis
tribution of glycogen throughout the cytoplasm.

tions when estrogenic stimulation is marked and in 
the subnuclear zone when luteal changes are also 
seen.54 Their origin may be from the nuclear mem
brane or from the Golgi apparatus. Their signifi
cance is unknown.

Stroma. The stroma presents a looser appearance; 
edema reappears and attains its maximum intensity 
around the 22nd day (Fig. 4-17). The cells are always 
separated and of stellate shape. The rounded or 
elongated nuclei are only rarely in mitosis.

Late Secretory Phase (Days 21-25)

General Appearance of the Mucosa. The mucosa is 
edematous and succulent but by the end of this 
phase begins to show regressive changes. It contains 
numerous glands with marked sawtooth configura
tions (Figs. 4-18 and 4-19). The glandular convolu
tions attain their maximal intensity and may be so 
well developed that the glands assume a papillary as
pect. These modifications involve the strata spongi
osa and compacta and leave the basalis intact. The 
stroma is abundant, loose, and edematous. The pre- 
decidual reaction begins around the vessels toward 
the 24th day and extends to the entire superficial 

part of the stroma. The spiral arterioles (Fig. 4-20) 
attain their full development, and their most superfi
cial appendages are situated immediately beneath 
the surface epithelium. Occasionally they run par
allel to this epithelium for as long a distance as 1 
mm. They become prominent around day 23.

Glandular Epithelium. The secretory glandular 
cells contain voluminous round basal nuclei.52 The 
chromatin is finely dispersed, and the nucleolus can 
be seen easily. The cytoplasm bulges and herniates 
into the gland lumen. It contains pools of glycogen; 
other cells have lost their glycogen and are evolving 
toward a resting state. This bulging appearance of 
the superior pole brings to mind secretion of apo
crine type, but electron microscopic observations 
point toward the diffusion of the glycogen into the 
glandular lumen. Some of the microvilli contain 
plaques of glycogen and have the appearance of a 
club (Fig. 4-21). The mitochondria are small and nu
merous and are localized principally in the supranu
clear region. The rough endoplasmic reticulum is 
well developed. The Golgi apparatus is voluminous 
and presents dilated vacuoles and cisterns. Lipid in
clusions and vesicles persist in the supranuclear re
gion. The lateral cell membranes show numerous
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FIGURE 4-17 Endometrium at 21st day of cycle. (A) General appearance. (B) Detail.

convolutions. The basement membrane forms inva
ginations that constitute the axes of connective tissue 
spines (Fig. 4-22). The formation of these spines con
stitutes one of the criteria of progestational activity. 
They appear more rapidly than the predecidual- 
ization of the stroma but require higher doses of 

progesterone. Here and there, between the secretory 
cells, are found intercalated cells with dark, dense 
cytoplasm and ovoid nuclei, stretched out between 
two adjacent cells. There are fewer ciliated cells than 
during the proliferative phase. Small clear cells are 
also rare.
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FIGURE 4-18 Late secretory phase. (A) Superficial portion of endometrium. (B) Deep portion of 
endometrium.

This characteristic appearance of the secretory 
gland persists until 3 days before menstruation. 
Then, the first signs of mucosal involution appear, 
following the fall of estrogen and progesterone 
levels.

In some endometria in which histologic examina

tion reveals a very recent implantation of the ovum, 
typical progestational hyperplasia may be seen. This 
is manifested at first by more marked edema and 
congestion of the capillary network of the compact 
layer. Subsequently, the normal manifestations of lu
teal impregnation are more accentuated, notably de-
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FIGURE 4-19 Late secretory phase: gland with sawtooth contours.

cidual change, edema, glandular secretion, and de
velopment of the spiral arteries.

Stroma. Stromal edema is accentuated and the con
nective tissue network becomes more and more 
loose. The stroma of the functional layers undergoes 
predecidual change (Fig. 4-23A), manifested by a 
major increase in cytoplasmic glycogen. Appearing 
at first around spiral arterioles (decidual cuffs) 
around day 24, these cells eventually form large 
plaques; they are easily recognizable by their size 
and their clear cytoplasm. Their number decreases 
in the deeper functional layers.

A particular cell type makes its appearance at 
this phase (Fig. 4-23B): the granulocyte or metrial 
cell, characterized by an indented nucleus and by 
round eosinophilic cytoplasmic granules whose 
chemical structure differs from that of the granules 
of eosinophilic polymorphonuclear leukocytes. The 
granules are stained by the method of Lendrum with 
tartrazine phloxine and by that of Weigert with 
methyl violet. Immunohistologic studies have been 
reported to demonstrate that this polypeptide mole
cule represents relaxin.28 These cells are localized 
with predilection in the compact zone and around 
blood vessels. They are found only during the secre
tory phase and in the first 3 months of pregnancy. 
They were thought for many years to be derived 
from endometrial stromal cells and to be involved in 
menstruation and implantation, but more recent 
studies have indicated that they are either T lympho
cytes or macrophages.24-26

True polymorphonuclear leukocytes are also 
found in the stroma, almost exclusively from day 26 
on, and reflect the approach of the menses.55 
Ultrastructurally, stromal cell cytoplasmic organelles 
increase in number and size, and collagen precursors 
are secreted into the extracellular space, where po
lymerization occurs.

Premenstrual Phase (Days 26-28)

This brief phase is essentially an accentuation of the 
late secretory phase. The predecidual stromal reac
tion has spread to involve the entire compacta, 
whereas the underlying spongiosa is comprised 
largely of “sawtooth” glands that show profound 
shrinkage and diminished secretions. Dilated thin
walled capillaries are prominent near the endome
trial surface. Stromal leukocytic infiltrates are 
marked, and discrete glandular and stromal hemor
rhages are present.

Menstrual Phase (Days 1-3)

The mucosa becomes fragmented and desquamates 
as large or small fragments of debris (Fig. 4-24). The 
stroma retracts and shows dense foci of cells com
pressed against each other (Fig. 4-25), adjacent to 
still edematous or superficial hemorrhagic zones. At 
this time, the mucosa undergoes marked dehydra
tion. The leukocytic infiltrate reaches its maximal in
tensity. The glandular cells, some of which are still 
secretory, whereas others are already in an ex-
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hausted state, become necrotic and lose their tincto
rial affinity. Desquamation usually involves small 
fragments but may in the case of membranous dysmen
orrhea consist of large scraps of mucosa. The spiral 
arteries are dilated and show gaping apertures. 
Their walls present signs of degeneration: conflu
ence of endothelial cells, hyalinization of muscular fi

bers, and disappearance of elastic fibers. The capil
laries and venous plexus are also dilated. The 
absence of thrombi in the vessels broken off by des
quamation suggests the existence of a mechanism of 
control of vasoconstriction in the arteries remaining 
in place. Fibrils of fibrin are present in small 
amounts in the capillaries and stroma during the

FIGURE 4-20 Late secretory phase: spiral arteries. (A) General appearance. (B,C) Details.
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FIGURE 4-21 Late secretory phase (electron micrograph, X43,350); detail of apical pole of glan
dular cell showing the presence of glycogen in the microvilli.

premenstrual phase. Subsequent fibrinolytic activity 
with dissolution of the clots explains the fluidity of 
the menstrual blood. Desquamation involves the 
compacta and at least part of the spongiosa; how 
much spongiosa remains above the basalis is still 
debated.18’56 Menstrual shedding generally lasts 
about 72 hours.

Subsequently, the regenerative phase begins and 
is accomplished very rapidly, because at the end of 
menstruation the surface epithelium is already prac
tically reconstituted.57,58 Reorganization of the 
stromal components is evident by the fifth day.

Histologic Appearances of the Endometrium 
Encountered Outside the Menstrual Cycle, 
and Pathologic Appearances

Modifications in histologic appearance of the endo
metrium due to physiologic states encountered out
side the menstrual cycle and to pathologic states may 
be separated schematically into three groups:

1. Physiologic states outside the period of func
tional activity

2. Normal histologic pictures whose moment of 
appearance is pathologic

3. Histologic pictures invariably of pathologic 
nature.

This classification points out the importance of 
clinical data in the interpretation of an endometrial 
biopsy or curettage. A picture that may be entirely 
normal at one period during the cycle becomes 
pathologic at another moment. It is therefore essen
tial that the pathologist be in possession of the perti
nent clinical information to interpret the pictures 
observed.

Physiologic States of the Mucosa Outside 
the Functional Period

Fetal Endometrium. Differentiation of the uterine 
mucosa is terminated around 4'/2 months of fetal 
life.117 It consists at this time of a cuboidal epithe-
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FIGURE 4-22 Late secretory phase: connective tissue spines. (A) Reticulin stain showing the base
ment membrane (m.b.). (B) Hematoxylin and eosin stain.

lium covering a dense stroma and containing small 
cells; the glands are practically nonexistent, and the 
surface epithelium presents a few large undulations 
(Fig. 4-26). Around the fifth month, estrogenic stim
ulation begins, and this is prolonged until about 7 '/2 
months. A few glands appear, lined by columnar epi
thelium with elongated nuclei, and the stroma shows 
an outline of vascularization in its deep layer. To
ward the eighth month, the glands develop and are 
lined by epithelium showing secretory activity, 
proved by the presence of glycogen in the glandular 

cells; the stroma is loose and edematous. This secre
tory activity persists until birth and then regresses 
and is succeeded by a state of atrophy about 1 
month after delivery. The histologic pictures of the 
fetal uterus are due to fetal and maternal hormonal 
stimuli, predominantly estrogens. The fetal hor
mones are of extraovarian, notably adrenal cortical, 
origin.

Infantile Endometrium. Infantile endometrium is 
of atrophic type. The glands are few in number, of



FIGURE 4-23 Late secretory phase. (A) Predecidual reac
tion of the stroma. (B) Granular or lymphoreticular cells of 
the stroma.
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small caliber, and lined by columnar or cuboidal epi
thelium. Mitoses are absent. The stroma is composed 
of small cells compressed one against the others. The 
vascularization is rudimentary.

Pubertal Endometrium. At the moment of puberty, 
the first signs of estrogenic stimulation appear and 
are soon followed by the first menstrual cycles, of 
which most are anovulatory.4

Postpartum Endometrium. Postpartum regenera
tion of the endometrium generally is complete 
within 3 weeks. In women who are not breast-feed
ing, the first ovulation usually takes place during the 
seventh postpartum week. During the preceding 
menstrual period, the endometrium often reveals ve
nous thrombi and hyalinization of arterial walls. In 
the weeks following delivery, during the first post
partum cycle, there is most frequently moderate or 
diminished estrogenic stimulation and more rarely 
signs of secretory activity. The most frequent com
plication seen in the postpartum endometrium is the 
presence of retained placental cotyledons or an exag
gerated placental site (exuberant proliferated inter
mediate trophoblast) with secondary inflammatory 

changes (endometritis). Thrombosed and secondarily 
hyalinized vessels may be responsible for the exis
tence of small hyalin masses (hyalin bodies) that may 
be the cause of hemorrhages. Curettage usually sup
presses this type of complication.

Postmenopausal Endometrium. Atrophy of the endo
metrium proceeds progressively after the meno
pause, and in some cases this transformation may 
take years.1’17 31159 60 This is why it is not rare to find 
after the menopause signs of proliferative or, more 
rarely, secretory activity. The existence of extra- 
ovarian sources of genital hormones, notably the ad
renal cortices, and to a lesser extent persistent 
ovarian activity, explains the persistence of hormonal 
response long after menopause. MacBride61 reported 
in 1521 cases of curettage in menopausal women 
that the endometrium was of atrophic type in 31.5% 
and of cystic atrophic type in 42.7%. Hyperplasia 
was seen in 12.6% of women, who were usually only 
a few years postmenopausal. This series is of more 
than historic interest, because it serves as a baseline 
before the era of menopausal hormone replacement.

The macroscopic appearance of the atrophic mu
cosa is pale, thin, and smooth. It measures about 0.4
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mm in thickness. The histologic picture is character
ized by the presence of scanty glands of regular con
tours and small caliber, lined by a single layer of 
small cylindrical cells (Fig. 4-27). The stroma is 
dense and composed of small round cells. The vascu
larization is poorly developed. Arteriosclerotic le

sions may be found (Fig. 4-28). When atrophy has 
been present for a long time (ie, in women older 
than 65 years), it is often of cystic type (Fig. 4-29). 
The formation of cysts is apparently due to obstruc
tion of the gland necks with secondary subjacent dil
atation. This picture of cystic atrophy should not be

FIGURE 4-24 Menstrual phase. (A) General appearance. (B,C) Details showing stromal disinte
gration and leukocytic infiltration.
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confused with that of cystic hyperplasia, in which the 
gland epithelium is stratified and mitotically active. 
In some atrophic endometria, the small elongated 
glands take an orientation parallel to the mucosal 
surface. The reason for this flattening is not 
understood.

Postmenopausal bleeding in an atrophic endome
trium can be explained by myometrial arteriosclero
sis, venous congestion in uterine prolapse, and 
venous bleeding accompanying rupture of atrophic 
endometrial cysts.

The same pictures of atrophy are encountered 
after surgical or radiotherapeutic62 castration, in 
total ovarian functional insufficiency,63-64 in certain 
disease states such as Sheehan’s and Schmidt’s syn
dromes, and occasionally after prolonged oral 
contraception.68

Normal Histologic Pictures Whose Moment 
of Appearance Is Pathologic

Persistent Estrogenic Endometrium (Anovulatory Cy
cle). Anovulatory cycles are more frequent than 
previously thought. Many postmenarchal and pre
menopausal cycles are anovulatory, and during the 
reproductive years anovulatory cycles are of a spo
radic character in some women. Their frequency has 
been evaluated by Levan and Szanto66 in a study of 
261 biopsies performed in 103 patients: they found 
9 patients who presented 14 anovulatory cycles. 
These were more frequent in women older than 40 
years. Since the study was reported in 1944, it did 

not include any women who had received exogenous 
hormones.

The anovulatory cycle, defined as a cycle termi
nating in a menstrual period in the absence of ovula
tion, is a frequent cause of sterility. Irregular and 
heavy menstrual periods may also be seen. The in
tensity and duration of estrogenic activity vary ac
cording to the mode of regression of the persistent 
follicle with subsequent modification of the duration 
of the cycle. The estrogenic secretion of the persis
tent follicle may last only a few days or remain at a 
low level during the entire cycle. Sometimes there is 
a moderate follicular luteinization due to abnormal 
gonadotropin activity.

Microscopic examination of the endometrium 
shows an absence of secretory changes in the second 
part of the cycle and a pronounced proliferative ac
tivity (Fig. 4-30). Glycogen may be present in small 
amounts when there is follicular luteinization or ab
normal hypophyseal activity. Erythrocytes may be 
seen in the stroma and fibrin thrombi in dilated 
capillaries.

Ovulation, with the appearance of normal posto
vulatory endometrial maturation, can be induced by 
clomiphene citrate, a weak estrogen. The feedback 
effect of this drug increases the release of gonado
tropins with subsequent ovulation.

The differential diagnosis must be made be
tween anovulatory cycle and late ovulation, which 
can take place during the third week of the cycle. A 
biopsy to confirm the former condition should be 
taken during the fourth week.67-68

FIGURE 4-25 Menstrual endo
metrium showing compact aggre
gates of endometrial stroma.
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FIGURE 4-26 Fetal endometrium. (A) General appearance of the uterus, vagina, tubes, and ova
ries. (B) Superficial epithelium and precursor of gland. (C) General appearance of the 
endometrium.

Luteal Phase Dysfunction. Luteal phase defects are 
demonstrable in up to 3% or 5% of infertile women 
and up to 35% of habitual aborters.69-74 However, 
they are also encountered in women with a com
pletely normal reproductive history.75 These defects 
may be divided into the short luteal phase,76 in 
which the interval between ovulation and menstrua
tion is 10 days or less, and the inadequate luteal 
phase, in which the interval is normal but proges
terone output is low. Hyperprolactinemia may be 
demonstrated in both disorders, whereas low FSH 

levels are seen only in the short luteal phase.77 In the 
latter circumstance, the usual etiology is a defect in 
the pituitary-hypophyseal axis, and treatment con
sists of clomiphene or gonadotropin. The inadequate 
luteal phase may be due to corpus luteum deficiency, 
relative estrogenic hypersecretion, or local distur
bances of the receptivity of the endometrium to 
progestational hormones.

In either situation, endometrial biopsy shows evi
dence of ovulation, but the histologic appearance is 
inappropriate for the date at which the biopsy was
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taken. A discrepancy of 3 days or more must be seen 
(Fig. 4-31), because 2 days is within the normal 
range of error of endometrial biopsy interpretation. 
The picture may be entirely normal except for the 
retardation (coordinated pattern), or there may be 
an intrinsic abnormality (dissociated pattern). In the 
latter type, which is seen with increased estrogenic 

activity or decreased responsiveness to progesterone, 
proliferative and secretory endometrium may coexist 
or there may be glandular-stromal dissociation, with 
one of these elements appearing more advanced in 
the cycle than the other.

For the diagnosis of this dissociated pattern 
(which also has been called irregular maturation), the

FIGURE 4-28 Myometrial artery showing degenerative changes with secondary calcification.
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FIGURE 4-29 Cystic atrophic endometrium.

FIGURE 4-30 Endometrium at 22nd day of cycle; anovulatory cycle with relative hyperes- 
trogenism.
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FIGURE 4-31 Endometrium at 26th day of cycle: coordinated type of luteal phase defect (basal 
vacuoles).

contrasting pictures must be found totally within the 
functional layer of the endometrium (Fig. 4-32). The 
presence of an endometrial polyp must be excluded, 
because in this latter lesion it is common to find en
dometrium that is totally or partially nonreactive to 
hormonal stimuli. It is also essential to ensure that 
the biopsy does not come from the isthmic region 
(lower uterine segment), which does not manifest dis
tinct cyclic modifications. Endometritis must also be 
excluded, as should treatment with exogenous hor
mones (Fig. 4-33).

Although luteal phase deficiency is thought by 
many to be an important cause of infertility, this has 
been questioned by a recent study in which this was 
never the only factor in an infertile patient and in 
which clomiphene citrate therapy was equally effec
tive in inducing pregnancy in the presence or ab
sence of luteal phase defects.78 Clement has summa
rized some of the controversy over this entity in a 
recent symposium.79

Histologic Pictures of Pathologic Nature

Endometrial Hypoplasia. Endometrial hypoplasia 
(inactive endometrium) secondary to ovarian hypo
function is characterized by a thin mucosa con
taining resting glands of regular contours and small 
caliber (Fig. 4-34).

The epithelium is constituted by cuboidal cells 
with flattened or ovoid nuclei situated in the basal 

part of the cytoplasm. Ciliated cells are rare. Mitoses 
are not seen. The stromal cells are small and take a 
fibroblastic appearance. The vascular apparatus is 
poorly developed.

Ovarian hypofunction, often resulting from hy
pophyseal gonadotropic insufficiency or autoimmune 
oophoritis, is ordinarily encountered in young girls 
or in women around the age of 40 (precocious men
opause).6364’79 Hypomenorrhea or amenorrhea is the 
rule. Hypoplastic endometrium can rarely be seen in 
the presence of histologically normal ovaries con
taining follicles and corpora lutea. The defect has 
been characterized as a deficient ovarian aromatizing 
enzyme system.

Endometrial Hyperplasia. The clinical and patho
logic significance of endometrial hyperplasia is in 
many respects analogous to that of dysplasia of the 
cervix uteri. As in this latter lesion, the pictures of 
endometrial hyperplasia vary from an image only 
slightly distorted from normal to a picture indistin
guishable from that of a lesion that has been desig
nated carcinoma in situ. Also, as in the case of 
cervical dysplasia, it appears that the changes seen in 
endometrial hyperplasia may be reversible (either 
spontaneously or with treatment), may persist un
changed for many years, or may follow a relentless 
progression over a period of time, perhaps through 
an in situ phase, into clinically apparent invasive car
cinoma. The final analogy that we may draw be-
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FIGURE 4-3Z Irregular maturation (dissociated pattern of luteal phase defect) of endometrium: 
simultaneous presence of secretory and proliferative glands.
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FIGURE 4-34 Hypoplastic endometrium.

tween these two lesions is that the diagnosis of both, 
and of the early malignant changes associated with 
them, is clouded by the profusion of different termi
nologies that have been proposed in the past and by 
the often highly subjective factors in distinguishing 
histopathologic pictures.

Because of the premalignant significance of this 
lesion, it will be discussed in greater detail in the sec
tion on endometrial carcinoma.

Endometrium of Irregular Shedding. Synonyms are 
irregular desquamation and endometrium of prolonged 
luteal activity. Examination of the endometrium in 
certain cases of profuse and prolonged menstruation 
shows glands in all stages of involution intimately as
sociated with other glands of secretory type; the 
stroma is retracted and abundant80 (Figs. 4-35 and 
4-36). This picture becomes pathologic when it is 
found 5 days or more after the onset of the men-

FIGURE 4-35 Irregular shedding: shrunken star-shaped 
glands in compact stroma.
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FIGURE 4-36 Irregular shedding (detail). Contracted 
glands show focal secretory activity and Arias-Stella changes 
(case of tubal ectopic pregnancy).

strual period. A small biopsy will not suffice; only a 
complete curettage of the mucosa can furnish the 
pathologist with the necessary elements for diagno
sis. The existence of an organic disease should be 
eliminated before the diagnosis is made, because 
anomalies of desquamation and regeneration may be 
provoked by an endometrial polyp, uterine leiomy
oma, or placental retention.

The retraction of the endometrium by resorp
tion of the stromal edema, the fragmentation and 
separation of the mucosal debris, and the subsequent 
regeneration of the endometrium—phenomena that 
take place normally in the course of 36 to 72 
hours—have their evolution prolonged beyond this 
time. The histologic picture is a consequence of 
slowing of the menstruation process. Retraction of 
the stroma by loss of extra- and intracellular fluid 
following the fall of progesterone levels does not 
take place completely. This causes retention of func
tional endometrium and of fragments of secretory 
mucosa adjacent to mucosa in involution. The ar
teries have thick hyalinized walls and are increased in 
diameter.

Endometrial Pattern With Oral Contraceptive 
Agents. The use of certain progestational agents as 
inhibitors of ovulation produces an increasingly 
more common histologic appearance of the endome
trium, which we may conveniently classify among the 
prolonged luteal activities. These changes have been 
described frequently in the literature.

The administration of synthetic progestational 
agents (19 nor-testosterone and 17 a-hydroxyproges- 
terone derivatives) in association with ethinyl estra
diol or mestranol from the 5th to the 24th day of 
the cycle provokes the appearance of precocious 
signs of luteinization around days 12 to 14. The his
tologic picture varies according to the drug dosage, 
the number of cycles of therapy, and other individ
ual factors.23’81’82 It is characterized by diminution of 
glandular proliferation and minimal secretion, 

stromal decidualization, and the absence of mitoses 
(Fig. 4-37). At the 24th day, we find an atypical se
cretory state in which are seen glands of small cal
iber that are inactive and without mitoses or connec
tive tissue spines. The stroma is very congested and 
shows venous lacunae and decidualization. Another 
characteristic finding is suppression of the spiral ar
terioles with development of thin-walled sinusoids.

After a few cycles, the glands are small, secretion 
is minimal or absent, and the epithelium is devoid of 
mitoses. Large doses produce earlier and more in
tense changes. A rare complication after many cycles 
is amenorrhea with persistent and irremediable en
dometrial atrophy.65 83 Decidual necrosis and Arias- 
Stella changes have been described in rare cases.

The regimen described here is the one most 
commonly prescribed for oral contraception and is 
known as combined therapy. Other agents are known 
as sequential and are characterized by an estrogen 
given alone from the 5th to the 19th day of the cy
cle, followed by 5 days of estrogen combined with a 
progestogen. Cycles with these agents are character
ized histologically by prolonged proliferative activity 
preceding a shortened and less intense secretory 
phase.84 Cases of endometrial hyperplasia and carci
noma have been reported after prolonged sequential 
therapy (Fig. 4-38). The vast majority of these cases 
occurred after the administration of a sequential 
agent (Oracon) that combined a strong estrogen with 
a particularly weak progestin.85 It was subsequently 
shown that Oracon was the only oral contraceptive 
associated with an increased risk of endometrial car
cinoma and that other oral contraceptives appear to 
be associated with a decreased risk.86’87 In any event, 
all sequential agents were removed from the Amer
ican and Canadian markets in 1976.

Intramuscular Administration of Long-Acting Pro- 
gestogens. Long-acting progestogens (eg, Provera) 
administered intramuscularly produce characteristic 
endometrial changes that may persist for several
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FIGURE 4-37 Endometrial biopsy after the administration of synthetic combined-type pro
gestational agents.

months. These changes consist of decidualization of 
the compacta and a functional layer composed of 
small inactive glands, spindle cell stroma, and widely 
dilated venules (Fig. 4-39). Other changes reported 
with pure progestogens include discrete stromal cell 
atypias and scanning electron microscopic findings of 
defective cilioneogenesis.88

Other Progestins and the Endometrium. Progestins, 
alone or in combination with estrogenic agents, are

administered in other situations and dosages. One of 
the most common patterns of administration is in 
the form of combined or sequential estrogen/pro- 
gestin therapy in postmenopausal women, for the 
main purpose of decreasing the severity of osteopo
rosis and cardiovascular disease without the in
creased risk of endometrial carcinoma noted in 
women who receive estrogen alone.86 87 The sequen
tial regimens are generally associated with endome
trial histologic appearances similar to those seen in

FIGURE 4-38 Focus of early adenocarcinoma of 
endometrium in a 34-year-old woman after 4 years of 
sequential oral contraceptive medication. No residual 
tumor was found at hysterectomy.
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FIGURE 4-39 Endometrium at hyste
rectomy in a woman who received 
intramuscular progestogen (Provera) 1 
month previously.

cycling premenopausal women, depending on when 
in the artificial cycle the biopsy is performed, and 
varying with the relative doses of estrogen and pro
gestin. The combined continuous regimens, which 
are preferred by many women because of the ab
sence of monthly withdrawal bleeding, are associated 
with an unpredictable endometrial response for the 
first 3 to 6 months, followed by an inactive or 
atrophic endometrium.89-90 Patients who experience 
breakthrough bleeding after achieving amenorrhea 
for some time have in some instances been found to 
have polyps or carcinomas.89

Progestational agents can also be administered 
for contraceptive purposes in other than oral forms. 
Among the pathways of administration encountered 
in experimental or—in some parts of the world— 
clinical situations are progestin-releasing intrauterine 
or intracervical devices, subcutaneous implants, nasal 
sprays, and others. These seem to share a final 
common pathway of effect on the endometrium simi
lar to those discussed above for oral or intramuscular 
progestogens.91 The progestin-releasing devices may 
lead to endometrial stromal calcification, small pol
yps, and thick-walled fibrotic blood vessels after sev
eral years.91-92

Endometrial Pattern With Intrauterine Contracep
tive Devices. Intrauterine contraceptive devices 
(IUDs) consist of diverse metal and plastic loops, 
bows, and other structures that are retained within 
the uterus and exert a contraceptive effect by a 
mechanism that is not clearly established. One of the 
two most widely accepted hypotheses assumes that 
the ovum arrives in the uterus when the endome
trium is out of phase for implantation (endometrial 
asynchronism), whereas the other favors a primary 

retardation of the biochemical maturation of the 
endometrium.93

Several studies have investigated endometrial his
tology after prolonged retention of the IUD. How
ever, both IUDs and studies related to them have 
become less popular in the Western world in recent 
years. Although Rozin and his colleagues94 noted no 
significant histologic abnormality except for chronic 
endometritis in 17% of cases, other workers have de
scribed minor but consistent focal changes.93-96-96 
The most common of these is superficial stromal 
edema beneath the IUD, often with some fibrosis 
and increased superficial vascularity consisting of 
large thin-walled vascular channels. A precocious de
cidual reaction around the vessels, sometimes accom
panied by discrete hyalinization, also has been noted. 
Endometrial dating is often, but by no means always, 
behind the expected pattern. Significant changes in 
the glands have not been described. True endome
tritis can be diagnosed only by finding inflammation 
away from the immediate vicinity of the IUD. Cop
per-containing IUDs may influence various biochem
ical mechanisms and have a spermotoxic effect. The 
findings associated with progestin-impregnated de
vices have been discussed above.91 A rare complica
tion of the shield-type IUD has been fatal sepsis 
during pregnancy.97

The cytologic findings in IUD wearers have been 
reviewed by Risse and associates98 and by Gupta.99 
Prominent among these is the finding of Actinomyces 
organisms (see Fig. 4-57) in the cervicovaginal 
smears of about 10% of women with an IUD in place 
and in about 25% of IUD wearers with symptoms 
of infection (eg, brown, foul-smelling vaginal dis
charge).99-100 Some of these women may develop clin
ically significant, often unilateral, salpingitis and
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tubo-ovarian abscesses due to these organisms. See 
Chapter 5 for a more complete discussion of this 
problem.

Another worrisome cytologic complication of the 
IUD is the appearance of atypical cells in Pap 
smears. The most commonly encountered atypias 
are represented by vacuolated columnar cells (Fig. 
4-40A and Color Fig. 4-4), which probably are de
rived from atypical endocervical hyperplasia, endo
metrial tubal metaplasia, or both, and by IUD cells of 

indeterminate type with a high nuclear-cytoplasmic 
ratio (Fig. 4-40B and Color Fig. 4-4), which are 
thought to be of histiocytic or endometrial origin. 
The differential diagnosis of the former cell type 
must include various adenocarcinomas, but the age 
of the patient, small number of atypical cells, and ab
sence of a “tumor diathesis” all militate against a ma
lignant diagnosis, as does the prompt disappearance 
of these cells after removal of the IUD. The IUD 
cells bear a strong resemblance to the “third-type

FIGURE 4-40 Atypical cells seen in 
cervicovaginal Papanicolaou smears of 
IUD wearers. (A) Vacuolated columnar 
cells. (B) Cells of probable histiocy
tic or endometrial origin resembling 
“third-type” cells of cervical in situ 
squamous carcinoma. (Gupta PK: In
trauterine contraceptive devices: Vagi
nal cytology, pathologic changes and 
clinical implications. Acta Cytol 
26:571-613, 1982)
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cells” of squamous cell carcinoma in situ, and this 
differential diagnosis is summarized in Table 4-1. 
The most helpful single feature is the absence of dys- 
plastic cells of a lesser degree of atypia in smears 
with IUD cells. Dysplasias and carcinomas can, of 
course, occur in IUD wearers, but there is no good 
evidence to suggest an increased frequency of these 
lesions in this population.

Other Iatrogenic Stimuli. Premenopausal infertile 
women in whom some form of in vitro fertilization is 
being considered may be subjected to mock cycles, in 
which their endogenous menstrual cycle is sup
pressed with an agent such as leuprolide (Lupron) 
and an exogenous cycle stimulated with estrogen and 
progesterone. Biopsies are performed during these 
cycles to determine how closely the iatrogenic cycle 
simulates a natural one; thus, a biopsy performed on 
day 18 or day 26 should be evaluated to determine 
whether it conforms to the corresponding date of a 
natural idealized 28-day cycle or one with a short
ened or lengthened proliferative phase.101

Clomiphene citrate is an agent that is thought to 
bind estrogen receptors in the hypothalamus (anties
trogenic effect), promoting secretion of FSH with 
subsequent increased estrogen production followed 
by an LH surge. Clomiphene is used as an inducer of

Carcinoma

TABLE 4-1.
Differentiating Features of IUD Cells versus Carcinoma In 
Situ Cells

IUD cells In Situ Cells

Tissue fragments Present Absent

Cell quantity Scant Generally 
abundant

Dysplastic cells Absent Present

Inflammation Generally present Generally absent

Bizarre forms Present Absent

Preservation Poor Good

Nuclear envelope Wrinkled Wavy

Chromatin Clumped and 
fuzzy

Granular and 
uniform

Nucleoli Present Absent

Multinucleation Present Absent

Crisp cytoplasm 
(squamoid, 
metaplastic)

Present Absent

Adapted from Gupta PK: Intrauterine contraceptive devices. Vaginal cytology, 
pathologic changes, and clinical implications. Acta Cytol 26:571-613, 1982.

ovulation in certain infertile women and has been 
shown to have estrogenic and antiestrogenic effects 
in various organs. In a recent study, Benda noted 
that secretory-phase endometrial biopsies from infer
tility patients receiving clomiphene showed a charac
teristic hypoestrogenic effect (less tortuous glands 
than normal, scant secretions, inspissated luminal se
cretions, low cuboidal late secretory glandular epi
thelium, and sometimes smaller than normal decid
ualized stromal cells).102

Postcoital contraception (also known as morning 
after pills) is available in many parts of the world.103 
Several different types of agents are used, and their 
effects on the endometrium are variable and in some 
instances poorly described. RU 486, an antiproges- 
teronal steroid, has been noted to cause degenerative 
changes in endometrial stroma and endothelial cells.103

Endometrium of Traumatic Amenorrhea (Asherman’s 
Syndrome). Another iatrogenic condition is the 
rare Asherman’s syndrome, which is characterized 
clinically by secondary amenorrhea or hypomenor- 
rhea and pathologically by destruction of the endo
metrium with subsequent synechial (and rarely 
calcific) obliteration of the uterine cavity.104105 
More than 25% of all the cases in the literature 
have been reported from Israel, the site of the first 
description of the entity. The etiology generally in
volves a vulnerable endometrium affected by in
flammation and trauma. The great majority of all 
cases follow curettage related to pregnancy, usually 
postpartum or postabortal. Other operative proce
dures may also be represented, and a small propor
tion of cases are unrelated to surgical trauma; these 
latter cases are usually the result of tuberculous en
dometritis.104 A new cause is laser ablation of the 
endometrium, which is performed under hystero- 
scopic control for the conservative management of 
dysfunctional uterine bleeding.106’107

The underlying endometrium in this condition 
is often functional, and the presence of adenomyosis 
is common. Treatment (if desired) is by repeat dila
tation and curettage, usually followed by insertion 
of an IUD and administration of estrogenic 
hormones.104,108

Histologic Modifications of the Endometrium in the 
Presence of Trophoblast. Characteristic endometrial 
histologic modifications occur in the presence of ec
topic pregnancy, hydatidiform mole, and choriocar
cinoma. Pictures of endometrial regression have 
been described in cases of extrauterine pregnancy 
with fetal death. According to Baniecki,109 these his
tologic modifications are divided into three stages. 
First, the decidual reaction regresses but persists 
around convoluted and hyalinized arterioles. Subse
quently, the decidual reaction disappears, the stroma 
retracts, and arteriolar hyalinization is aggravated. In 
the third stage, stromal retraction continues, and the 
glands are small and round and still show signs of 
discrete secretory activity (Fig. 4-41; see Fig. 4-36).
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FIGURE 4-41 Regressive transformation of endometrium in the presence of an extrauterine 
pregnancy.

This regressive transformation of the endome
trium permits suspicion of the existence of an extra- 
uterine pregnancy in the process of degeneration. 
This picture is not specific and is found in irregular 
shedding, in certain intrauterine abortions, during 
oral contraceptive administration, and even in the 
normal mucosa in its resting phase.

Arias-Stella110111 studied specifically the endo
metrial glands in curettings from women carrying 
ectopic pregnancies and found the characteristic nu
clear and cytoplasmic atypical changes (Fig. 4-42A) 
that have come to bear his name (Arias-Stella phenom
enon). He attributes these cellular alterations to the 
presence of chorionic tissue. The mechanism of ap
pearance of these changes has not been definitely 
elucidated, although they appear in most instances to 
represent a response to elevated levels of chorionic 
gonadotropin. Although some authors have consid
ered them to be regressive changes,112 Silverberg113 
has shown that they are present with presumably 
normal intrauterine gestations, and Wagner and 
Richart114 have demonstrated that the constituent 
glandular cells are polyploid. These two observations 
and others like them suggest that the phenomenon is 
proliferative and secretory rather than regressive.

These changes are encountered in all of the fol
lowing conditions: normal pregnancy, postabortal 
and postpartum metropathies, ectopic pregnancy, 
and chorionic tumors. We have seen them on rare 
occasions in the absence of any known source of go
nadotropic hormonal stimulation. Although Arias- 

Stella himself emphasized their significance in the 
diagnosis of ectopic pregnancy (particularly when 
neither decidua nor chorionic villi are seen in an en
dometrial curettage specimen), Kjer and Eldon115 
have noted that ectopic pregnancy was present in 
only 16% of cases in which endometrial Arias-Stella 
phenomenon was observed. In cases of intrauterine 
pregnancy, the changes may be seen as early as the 
12 th day of gestation and may persist for up to 8 
weeks following the expulsion of the placental tissue.

Histologic examination shows large, irregular, hy
perchromatic glandular nuclei surrounded by abun
dant vacuolated cytoplasm. The nuclei are disposed 
in all directions, not necessarily following the 
greatest axis of the cell. The epithelium of the 
glands is stratified and sometimes assumes a pseudo- 
papillary disposition. In some cases, particularly 
when associated with an abnormal gestation or a tu
mor, secretory vacuolation may be minimal. Hobnail 
and clear cell epithelial changes, described predomi
nantly in gestational endometria, probably represent 
limited variants of Arias-Stella phenomenon.

The diagnostic value of these endometrial 
changes is relative, as seen previously, because they 
lack specificity. Nonetheless, they at least permit the 
strong suspicion of an ectopic pregnancy or a chori
onic tumor when they are found on endometrial bi
opsy in the absence of other findings diagnostic of 
intrauterine pregnancy. Ultrastructural studies have 
shown that these cells have high metabolic activity, 
expressed by a well-developed endoplasmic retie-
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FIGURE 4-42 (A) Atypical cellular changes in association with pregnancy described by Arias-
Stella. (B) Superficial retained placental tissue in the process of necrosis.

ulum and the presence of numerous glycogen 
granules.116

Differential Diagnosis. Differential diagnosis of these 
alterations must be made with clear cell carcinoma of 
the endometrium. In the latter condition, although 
the cytology is similar, the architectural features of 

stromal invasion are present. The Arias-Stella phe
nomenon may be seen in intrauterine endometrial 
glands, in foci of endometriosis, in endocervical 
glands, in the glands of vaginal adenosis, and in the 
mucosa of the fallopian tube. Finally, nuclear 
pseudoinclusions occasionally seen within the glan
dular cells should not lead to confusion with a her
petic or cytomegaloviral endometritis.117
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Postabortal Endometrium. Surface re-epithelializa- 
tion is completed by 1 week postabortion, and signs 
of active proliferation are present around 10 days 
postabortion. Ovulation, which occurs around day 
44 after a normal delivery, appears earlier after 
abortion. Decidual fragments have been found dur
ing the first 3 weeks postabortum (Fig. 4-42B). The 
inflammatory reaction that is often present (poly

morphonuclear leukocytes and plasma cells) is not 
accompanied by clinical signs of endometritis. This 
foreign body reaction follows the necrosis of degen
erating decidua and trophoblast.

Mucus- or Lipid-Laden Macrophages in the Endome
trial Stroma. Large macrophages with abundant 
foamy cytoplasm (Fig. 4-43) are occasionally encoun

FIGURE 4-43 Fatty degeneration of stromal cells. (A) General appearance. (B) Detail. (Courtesy 
of Dr. R. Cordier)



tered in banal mucosae, polyps, hyperplasias, and 
carcinomas and low-grade stromal tumors of the en
dometrium. Their pathologic significance is not 
clear. Macrophages containing mucicarminophilic 
and PAS-positive substances probably represent 
phagocytosis of material coming from the glands. 
Cells rich in lipids (neutral fats) are seen with greater 
frequency in cases of carcinoma and may arouse a 
suspicion of malignancy even when seen in an other
wise benign curettage; however, in a late secretory 
endometrium, these probably represent merely a re
gressive phenomenon.118 The mechanism of appear
ance of these cells is unknown. Ultrastructural 
studies have shown them to be of stromal origin.119 
When seen in association with carcinoma, they are of 
no prognostic or other clinical significance.120 This 
picture is different from that observed after the in
jection of contrast media, in which case a true for
eign-body granulomatous reaction is seen.

Glandular Invaginations or Double Con
tours. Invaginations of the glandular epithelium 
sometimes appear in endometrial glands. On occa
sion, the base of invagination is visible and forms a 
papillary digitation. More often, the plane of section 
does not pass through the region of implantation, 
and the image formed is that of several concentric 
epithelial walls or glands within glands (Fig. 4-44). 
This image does not necessarily result from poor fix
ation or the trauma of the biopsy technique, because 
it is also found in hysterectomy specimens fixed in 
toto with no manipulation of the endometrium be
fore fixation. Plastic reconstitutions have been car
ried out by Hampson and Gerlis,121 who attribute 
the origin of these invaginations to the disposition of 
the endometrial vessels. They appear especially in 
the deep parts of the glands, which are irrigated by 
the basal arteries. This vascularization, more abun
dant than that of the spiral arteries, causes a differ
ence in the development of the gland and the 
appearance of these epithelial invaginations.

FIGURE 4-44 Endometrium: double glandular contours.

“Cracking” Artifact of the Glands. The glands are 
separated from the stroma by an empty space (Fig. 
4-45). This artifact is caused by tardy fixation.

Hemorrhage. Diffuse recent hemorrhages may be 
due to the manipulations of the biopsy procedure. A 
method of eliminating them is to wash the curettings 
rapidly in physiologic liquid (normal saline) before 
placing them in the fixative.

Postradiotherapeutic and Postcurettage Lesions. Ir
radiation of the normal uterine mucosa,122 as in the 
course of radiation therapy of cervical cancer, pro
duces atrophy of the mucosa with bizarre glandular 
cells, nuclear pyknosis, and loss of the tinctorial af
finities of the cells (Fig. 4-46). Similar pictures may 
occur as regenerative atypias after previous curettage. 
Flattened surface epithelial cells may be present 
within 3 days after curettage, but it takes 7 to 9 days 
or more for complete restoration of the endome
trium; regeneration is even slower if the curettage 
was performed in the secretory phase123 and may 
take 3 months or more after total endometrial abla
tion by laser.106

If the curettage or radiation therapy was admin
istered for endometrial carcinoma, it is important 
not to misinterpret these reactive glandular changes 
as residual carcinoma. A false impression of myome
trial invasion by carcinoma may be given, particu
larly if these changes are seen in glands participating 
in adenomyosis. As in the differential diagnosis of 
the Arias-Stella phenomenon (see above), the ab
sence of architectural features of stromal invasion is 
of primary importance.

After radiation therapy, the stroma shows cyto
logic alterations of atypical nature and is infiltrated 
with leukocytes. If the dose of radiation is very high, 
phenomena of necrosis dominate. Depending on the 
modalities of irradiation, the atrophy may be com
plete or followed by partial regeneration. Appear
ance of malignant endometrial tumors several years 
after pelvic irradiation has been reported.124

Foci of Dense Stromal Cellularity. The appearance 
of nodular aggregates of closely packed but other
wise cytologically normal stromal cells was noted by 
Picoff and Luginbuhl125 in 10.7% of the endometria 
that they examined. This finding was almost always 
associated with bleeding for 24 hours or longer, ei
ther physiologic (menstruation) or pathologic, and 
was not specific for any one diagnostic entity. The 
researchers ascribed the origin of these foci to 
compaction of stromal cells rather than to hyperpla
sia. We have seen these “stromal balls” misinter
preted as carcinoma, but they are totally lacking in 
cytologic atypia (see Fig. 4-25).

Fibrin in the Endometrial Stroma. Clumps of mate
rial identifiable as fibrin are not infrequently seen in
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FIGURE 4-45 Glandular retraction with “cracking” artifact.

curetted endometria and seem to be associated with 
the presence of abnormal bleeding. Picoff and 
Luginbuhl126 have proposed that these fibrin clumps 
may be the histologic evidence of an underlying de
fect in the fibrinolytic mechanism in these states.

ENDOMETRIAL METAPLASIAS

A great number of metaplastic phenomena can 
occur in the endometrium, some appearing after 
known etiologic stimuli and others occurring without 
known antecedents. The metaplasias can be grouped 
into epithelial and stromal types and will be dis
cussed in that order. Hendrickson and Kempson127 
have classified the epithelial metaplasias into seven 
categories:

1. morules and squamous metaplasia
2. papillary metaplasia
3. ciliated cell or tubal metaplasia
4. eosinophilic metaplasia
5. mucinous metaplasia
6. hobnail metaplasia
7. clear cell metaplasia.

The newer classification of the International So
ciety of Gynecological Pathologists (ISGP; Table 4-2) 
expands these seven to nine, notes that most of them 
are not truly metaplastic phenomena, and includes 
nonepithelial metaplastic and related changes.128 

Squamous Metaplasia

Squamous metaplasia of slight or considerable pro
portion is seen in endometria under a large variety 
of circumstances (Fig. 4-47). Among these are exces
sive hormonal stimulation, intrauterine administra
tion of chemicals, presence of an IUD, vitamin A 
deficiency, senility, polyps, tumors, chronic inversion, 
chronic endometritis (including tuberculous and lu
etic endometritis), and pyometra.129 Very extensive 
squamous metaplasia is sometimes designated as ich
thyosis uteri, especially if it largely covers the surface 
of the endometrium. Foci that are epidermoid in ap
pearance but lack intercellular bridges are known as 
morules (Fig. 4-48).130

The main significance of these proliferations is 
that, like many of the other epithelial metaplasias, 
they are frequently confused with cancer. It is impor
tant to remember that carcinoma of the endome
trium is diagnosed primarily from the glandular 
component. If the glands appear benign and do not 
invade their own stroma, and if the squamous or 
morular elements are also histologically benign, it is 
safe to assume that the overall lesion is benign.131 If 
the glands show malignant characteristics, the diag
nosis is adenocarcinoma with squamous differentia
tion (see below).

It has been hypothesized that squamous meta
plasia may be a precursor of squamous cell carci
noma of the endometrium, but this malignant trans
formation, if it occurs at all, is extremely rare, 
because only about 30 cases of pure squamous cell 
carcinoma of the endometrium have been reported.
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Papillary Proliferation and Surface
Syncytial Change

It is often difficult to differentiate papillary prolifer
ation from surface syncytial change. They tend to 
occur together, although the latter is more common. 

Both usually are found at or near the endometrial 
surface. Surface syncytial change is characterized by 
cells that appear to form a syncytium (Fig. 4-49) but 
may contain papillary projections as well (Fig. 4-50). 
When the papillae contain fibrovascular stromal 
cores, the designation of papillary proliferation is
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TABLE 4-2.
Endometrial Metaplasias and Related Changes

Epithelial metaplastic and related changes
Squamous metaplasia and morules
Mucinous metaplasia (including intestinal)
Ciliary change
Hobnail change
Clear cell change
Eosinophilic cell change (including oncocytic)
Surface syncytial change
Papillary proliferation
Arias-Stella change

Nonepithelial metaplastic and related changes
Smooth muscle metaplasia
Osseous metaplasia
Cartilaginous metaplasia
Fatty change
Glial tissue
Foam cell change
Retained fetal products

Silverberg SG, Kurman RJ: Tumors of the uterine corpus and 
gestational trophoblastic disease. In Atlas of tumor pathology, 3rd 
series, fascicle 3. Washington, DC, Armed Forces Institute of 
Pathology, 1992

preferable. The overall appearance is often reminis
cent of microglandular hyperplasia of the endocer
vix, but this endometrial lesion is usually seen in 
patients under estrogenic stimulation rather than 
progestational stimulation. The surface location of 
the lesion, the cytologically bland nuclei, the indis
tinct cytoplasmic margins, and the frequent penetra

tion of the lesion by neutrophils all help make the 
differential diagnosis from papillary serous or endo
metrioid adenocarcinoma. Although surface syncy
tial change appears to be benign, we have now seen 
several cases in which it was associated with an un
derlying carcinoma, so this possibility should always 
be kept in mind.

Ciliary Change

Ciliary change is commonly known as tubal metapla
sia, but it may or may not include the full spectrum 
of cell types seen in adult fallopian tubal mucosa. 
The characteristic feature is the presence of glands 
lined by cells with bland nuclei, brightly eosinophilic 
cytoplasm, and numerous cilia (Fig. 4-51). In some 
instances, intercalated and muciparous cells may also 
be present, intensifying the resemblance to tubal epi
thelium. This change also seems to be more common 
in endometria in hyperestrogenic states.132

As in most of the epithelial metaplasias, the main 
significance of this lesion lies in its frequent confu
sion with more worrisome lesions, particularly atyp
ical hyperplasia, which is also often recognized at low 
power by the presence of cytoplasmic eosinophilia. 
The main distinction is the presence of ciliated cells 
and the absence of nuclear stratification and atypia 
in ciliary change. However, carcinomas containing 
many ciliated cells do occur in the endometrium, 
and these are best diagnosed by architectural evi
dence of stromal invasion.133

FIGURE 4-47 Squamous meta
plasia in endometrial curettage 
specimen.
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FIGURE 4-48 Morular metaplasia 
in hyperplastic endometrium.

Eosinophilic Cell Change

Eosinophilic cell change includes cells with the 
brightly eosinophilic cytoplasm of ciliary change but 
without the cilia (see Fig. 4-49). Occasionally these

cells may demonstrate the typical features of onco
cytes, in which case some nuclear atypia may also be 
present.134 In most instances, however, the absence 
of atypia helps in the differential diagnosis from 
atypical hyperplasia.

FIGURE 4-49 Surface syncytial 
change and underlying eosino
philic cell change with focal papil
lary proliferation.
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FIGURE 4-50 Surface syncytial 
change with papillary features.

Mucinous Metaplasia

Mucinous metaplasia is usually a true endocervical 
metaplasia because, as in the case of full tubal meta
plasia, the lesion seems to represent an example of 
cells in the endometrium differentiating along an
other mullerian pathway. Demopoulos and Greco135 
have shown that the endometrial epithelial cells in 
mucinous metaplasia are identical to endocervical 
epithelial cells both ultrastructurally and histochem- 
ically. Occasionally, an intestinal type of mucinous 
metaplasia is encountered.

Although the usual appearance of this uncom
mon metaplasia consists of glands lined by tall co
lumnar mucin-secreting cells (Fig. 4-52), we have 
seen examples in which this metaplastic endocervical- 
type epithelium developed a secondary microglan- 
dular hyperplasia (Fig. 4-53).

As with the other types of metaplasia, the main 
significance of this lesion is its distinction from the 
uncommon endocervical-type mucinous carcinoma 
arising in the endometrium.136’137 When mucinous 
metaplasia is seen in a curettage or biopsy specimen, 
it may be difficult to appreciate that the source of

FIGURE 4-51 Tubal metaplasia. Ciliated and 
intercalated cells are present.
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FIGURE 4-52 Mucinous meta
plasia of endometrium. Although 
the cells are mostly of endocer
vical type, a few goblet cells (intes
tinal-type mucinous metaplasia) 
are present.

the specimen was indeed the endometrium rather 
than the endocervix.

Hobnail and Clear Cell Changes

Two other epithelial changes described by Hend
rickson and Kempson127 are the hobnail and clear 
cell types. These are both rare and, as would be ex
pected, their differential diagnosis lies mainly with 
clear cell carcinoma and Arias-Stella phenomenon. 

Like the latter, they are both encountered mainly in 
gestational endometria. We have observed hobnail 
cells in the endometrium not infrequently as a re
sponse to trauma.

Frequency of Epithelial Metaplastic 
and Related Changes

Careful searches for these lesions have not been per
formed in large series of consecutive otherwise

FIGURE 4-53 Microglandular hyperplasia 
with squamous metaplasia in endocervical- 
type surface epithelium overlying endome
trial basalis. Section is from high in the 
uterine corpus and is not contiguous with 
mucosa of endocervical canal.
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normal endometrial specimens, so we do not know 
their population-based prevalences. Many of them, 
as mentioned above, seem to be related to specific 
hormonal stimuli (including Arias-Stella change, 
which is discussed earlier in this chapter). In our own 
anecdotal experience, the most commonly seen 
forms other than Arias-Stella change have been (in 
descending order of frequency) ciliary change, sur
face syncytial change, and squamous metaplasia and 
morules. Because these pictures often occur to
gether, it is not unusual to see two or three of them 
in the same specimen (see Fig. 4-49). There are no 
known clinical signs or symptoms associated with 
these lesions, so that they are basically incidental 
findings in endometrial specimens seen by the pa
thologist for other reasons.

One of these reasons may be endometrial hyper
plasia or carcinoma, and one or more of the meta
plastic and related changes may be noted either 
within the hyperplastic or neoplastic epithelium or in 
the nonlesional endometrium accompanying it.138-140 
This phenomenon seems to be more common in the 
United States than in Japan, and in well-differenti
ated than in poorly differentiated carcinomas, and is 
probably a favorable prognostic marker when seen in 
association with carcinoma.

Mesenchymal Metaplasias 
and Related Changes

In addition to epithelial changes, certain rare types 
of metaplastic and related changes occur in the en
dometrial stroma (see Table 4-2). These involve the 
formation of islands of benign cartilage, bone, 
smooth muscle, and adipose and perhaps glial tissue. 
Also encountered are foam cell change (discussed 
above) and retained fetal products (listed in this clas
sification because they enter into the differential di
agnosis of most of the other changes).

Smooth muscle metaplasia is the most common of 
these mesenchymal metaplasias, as would be ex
pected from the well-known ability of endometrial 
stroma to differentiate into smooth muscle.141 These 
are usually small foci of typical benign smooth mus
cle, which have sometimes been referred to as 
intraendometrial leiomyomas. Smooth muscle, apart 
from blood vessel walls, is also seen in about 1% of 
endometrial polyps (adenomyomatous polyps). Its 
main differential diagnosis is with epithelial morules.

Foci of osseous142 and cartilaginous143 metaplasia 
are encountered rarely in the endometrium, usually 
in the postabortal state. These lesions occasionally 
may represent fetal parts from a previous abortion, 
but more often they represent a true metaplasia, be
cause their origin from endometrial stromal cells 
may be demonstrable. These benign metaplasias 
occasionally can be seen within the stroma of an 
endometrial carcinoma or sarcoma and should not 
lead to the erroneous diagnosis of a carcinosarcoma 
(malignant mixed mesodermal tumor), in which the 

heterologous stromal elements are histologically 
malignant.144

Glial tissues in the uterus represent the most con
troversial of these lesions,145-147 because only meso
dermal-derived tissues would be expected to be 
within the metaplastic capabilities of the endometrial 
stroma. Most observers of these lesions have postu
lated an origin from a previous abortion. Although 
the glial tissues may present in the endometrium per 
se, they are most frequently found in a cervical 
polyp. They may be associated with foci of cartilage, 
bone, and squamous epithelium. Occasionally they 
may resemble a true glioma.147

INFLAMMATORY DISEASES 
OF THE ENDOMETRIUM

Discussion of the inflammatory pathology of the en
dometrium formerly occupied a major position in 
tracts of anatomic pathology. Its importance has 
been reduced considerably since the discovery of the 
genital hormones, because most of these histologic 
alterations are in reality due to modifications of the 
hormonal equilibrium. Furthermore, the use of anti
biotics has reduced the frequency of infections.

Endometritis is encountered in acute or chronic 
form. In the past it was most often of bacterial ori
gin, and in most cases the causative organism was a 
streptococcus, staphylococcus, colibacillus, entero
coccus (principally in puerperal infection), gonococ
cus, or tubercle bacillus.

More recent reports148-151 have stressed the im
portance of anaerobic infections of the endometrium 
and of using appropriate culture techniques to iden
tify these infections. Specific organisms that have 
been identified with increasing frequency include 
Chlamydia trachomatis,'48,151,152 whicb is sometimes 
identified in the endometrium of salpingitis patients 
with irregular bleeding; Ureaplasma urealyticum,153 
which has been mentioned as a possible cause of in
fertility; Mycoplasma organisms,154 which have been 
mentioned as a cause of infertility; Toxoplasma gon
dii, 155 which has been associated with repeated spon
taneous abortions; and Actinomyces species,99,100 
which have been seen notably in women using IUDs.

Acute Endometritis

Acute Puerperal Infection

Postpartum endometritis, the frequency and severity 
of which have diminished considerably since the dis
covery of antibiotics, represented a major scourge in 
maternities a half century ago. The pathologic anat
omy of this infection was the object of a very com
plete study by Halban and Koehler,156 based on 163 
autopsied cases. The bacteria isolated include group 
A hemolytic streptococci, hemolytic Staphylococcus 
aureus, and various anaerobes. Mixed infections are
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common, and Chlamydia are seen frequently in late 
infections.148151

The etiology should be looked for in surgical in
terventions, minor daily traumata to the genital or
gans, perineal and cervical lacerations, or curettages. 
The internal surface of the uterus is edematous and 
congested, dark in color, covered with petechiae, and 
involved by ulcers of diverse sizes. When the infec
tion is aggravated, there is necrosis of the decidua 
with gray shreds of tissue eliminated spontaneously, 
among which are found vestiges of chorionic villi. 
Necrotic decidua can be seen, however, in the ab
sence of significant endometritis. The ulcerated sur
faces are covered with a purulent necrotic exudate. 
The infection extends to the myometrium, which is 
soft and edematous and may, in certain cases, un
dergo partial or even total necrosis. In these most se
vere but fortunately rare cases, greatly feared com
plications include uterine necrosis, propagation of 
the infection into the fallopian tubes, and extension 
into lymphatics and veins. Notable sequelae include 
thrombophlebitis with pulmonary emboli, parietal or 
intraligamentous abscesses, peritonitis, and episodes 
of septicemia.

Microscopically, the endometrial mucosa is in
vaded or even replaced by an acute inflammatory in
filtrate that extends into the myometrium. Zones of 
tissue necrosis and microabscesses are more or less 
extensive and bacterial colonies are found in them. 
Thrombi with periarterial inflammatory infiltrates 
are also seen.

Gonococcal Endometritis

Contamination of the endometrium takes place by 
the ascending route. The endometrium presents the 
classic signs of an acute infection: stromal and intra- 
glandular infiltration with neutrophils, marked vas
cular congestion, edema, and necrotic alteration of 
the glands and stroma by the inflammatory process.

Uteroadnexal Infarction

The uteroadnexal infarct is a rare and ominous le
sion. It consists of gangrenous phenomena of toxic 
origin appearing at the beginning or end of preg
nancy. At the beginning of pregnancy, the infarct is 
in general a complication of abortion; at the end of 
pregnancy, it is related to toxemia.157

The etiology may be of autonomic neural reflex 
origin (vascular spasm) or may involve bacterial 
toxicity when there is a secondary infection. The or
ganisms responsible are predominantly anaerobes 
(Clostridium perfringens) and streptococci. Clinical 
manifestations are a state of shock, signs of septice
mia, and an acute painful abdominal syndrome, with 
eventual complications of oliguria or anuria, myocar
ditis, and hypofibrinogenemia.

Macroscopically, the uterus is dark red with black 
or gray zones corresponding to hemorrhagic or ne
crotic foci. The vessels are all thrombosed. Sections 

reveal a largely necrotic myometrium. Perforation is 
occasionally seen. Infarction may extend to the ad
nexa and the parametria, which also appear dark red 
or black.

Histologically, there is infarction with massive 
hemorrhage and secondary necrosis, the cause of 
which is found more often in reflex arterial spasm 
than in venous thrombosis.

The evolution is always grave and necessitates 
rapid intervention with resection of the involved 
structures. Infarction of the uterus may also occur 
rarely as a complication of arteriosclerosis, thrombo
embolism, or dissecting aneurysm.

Chronic Endometritis

Bacterial Endometritis

The origin of a chronic endometritis should be 
searched for in inflammatory lesions of other por
tions of the genital system, particularly the fallopian 
tubes, which secondarily involve the endometri
um.151 These lesions are often secondary to minor 
traumata of the cervix, vagina, and perineum during 
delivery. The periodic desquamation of the endome
trium explains why these lesions rarely attain the 
intensity and chronicity of those of the cervix. They 
are characterized by lymphoplasmacytic infiltrates of 
the stroma and glands. Because lymphocytes and 
even lymphoid follicles may be found in normal en
dometria,1’24-26 most authors require the presence of 
plasma cells for the diagnosis of chronic endometri
tis.158159 Although these may be difficult to find, 
their presence (and that of endometritis) is suggested 
when an endometrium shows a phase discrepancy in 
the absence of another cause or shows pronounced 
spindle cell alteration of the stroma (Fig. 4-54).

Cases of chronic endometritis frequently show 
proliferative responses of the endometrial glands 
that may be characterized by architectural (Fig. 
4-55) or, less frequently, cytologic atypia (see Fig. 
4-54B). Pathologists should realize that this prolifera
tive response precludes dating the endometrium, and 
they should not fall into the trap of overdiagnosing a 
chronic endometritis as an endometrial hyperplasia.

A frequent cause of chronic endometritis is pla
cental retention (see Fig. 4-42B). This etiology is eas
ily recognized by the presence of placental villi that 
may be well preserved, in the process of hyaliniza- 
tion, or reduced to hyaline and fibrous masses. In 
other cases, islands of decidual cells surrounded by 
leukocytic and histiocytic infiltrates persist in the 
depths of the endometrium and maintain chronic in
flammatory foci. These cells should not be confused 
with the groups of stromal foam cells found in zones 
of tumor necrosis.

Endometrial Tuberculosis

The development of endometrial tuberculosis is re
lated to that of pulmonary tuberculosis. Dissemina-



FIGURE 4-54 Chronic endometritis. A and B 
are from different cases, but both show spin- 
died and edematous stroma infiltrated by lym
phocytes and plasma cells. B also shows some 
reactive atypia of an endometrial gland.

Inflammatory Diseases of the Endometrium I 213

tion takes place by the hematogenous route. Endo
metrial localization is, in the great majority of cases, 
secondary to a tubal lesion and represents the second 
most frequent genital site of this infection. It is 
found most commonly in young women between 15 
and 40 years of age and is very rare after the 
menopause.160

Endometrial tuberculosis is often asymptomatic 
and may be discovered in the course of a routine gy
necologic examination, often performed because of 
sterility.

Sharman161 detected 216 cases of endometrial 
tuberculosis among 3804 cases of sterility, an inci
dence of 5.6%. Sutherland162 found the incidence of 
tuberculosis to be 1.1% among 5521 curettages and 
1.4% among 864 hysterectomy specimens. However, 
the incidence is considerably lower today in most 
Western countries.

The most readily observed symptoms are amenor

rhea, menorrhagia, and rarely metrorrhagia. Steril
ity is the rule, with only rare exceptions. Peritoneal 
dissemination should be searched for, because this is 
a possible complication.

The macroscopic appearance of the mucosa is not 
always typical and may not be particularly suspicious. 
Occasionally, small yellow miliary granulomata are 
visible grossly on the mucosal surface. At an ad
vanced stage of the disease, caseous abscesses may be 
seen in the mucosa and the myometrium.

The microscopic appearance is characterized by 
the presence of a granuloma rich in epithelioid cells 
surrounded by lymphocytes and containing Lang
hans-type giant cells in variable number (Fig. 4-56). 
Caseation is rare. These tubercles are found 
throughout the mucosa. In many cases, all the classic 
elements of the granuloma may not be present; there 
may be epithelioid cells without giant cells or with
out the surrounding crown of lymphocytes, or per-
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FIGURE 4-55 Chronic endome
tritis with marked reactive archi
tectural atypia of endometrial 
glands.

haps even just diffuse lymphoplasmacytic infiltrates 
in the stroma and in dilated gland lumina.163 164 In 
cases of sterility, these latter lesions should incite a 
careful search for typical granulomata, either in new 
sections of the original pathologic material or in a re
peat biopsy. The demonstration of acid-fast bacilli by 
histologic means is usually impossible, and culture of 
the endometrium and its inoculation into the guinea 
pig remain indispensable for confirmation of the tu
berculous nature of the lesion. Accordingly, when 
this diagnosis is a likely possibility, a portion of the 
curettings should be sent for these cultural studies 
rather than fixed in toto in formalin or similar mate
rial for microscopic study. Because the granulomata 
take up to 2 weeks to develop and are most fre
quently seen in the spongiosa and compacta, which 
are shed every 4 weeks, curettage should be per
formed during the premenstrual or menstrual 
phase.164

In any case of endometritis, but particularly 
those of tuberculous etiology, marked atypical prolif
eration of endometrial glands may be present. This 
should not be confused with a true hyperplasia or 
even carcinoma of the endometrium.

Viral Endometritis

Rare cases of intranuclear inclusions associated with 
chronic or acute endometritis have been reported in 
cases of herpes simplex165 and cytomegalovirus.166 
These may be important as causes of abortion or 
perinatal infection. Dardi and colleagues117 have 
pointed out that nuclear pseudoinclusions similar to 

viral inclusions may be seen in some cases of Arias- 
Stella phenomenon and should not lead to confusion 
with viral endometritis.

Endometritis Associated with Intrauterine 
Contraceptive Devices

IUDs may induce a focal acute or chronic inflamma
tory response, which may be diffuse or limited to the 
endometrium immediately beneath the device. Of 
considerably more importance is pelvic infection in 
some IUD users by Actinomyces species, particularly 
Actinomyces israelii.99’100 The organisms typically pre
sent as isolated, irregular, spidery, dark brown to 
black bodies (Fig. 4-57). Also encountered are fila
mentous forms and “sulfur granules” consisting of a 
dense central mass of tangled hyphae surrounded by 
peripheral, radiating, club-shaped filaments. Because 
other organisms and even debris from the IUD sur
face may simulate this morphology, Gupta99 has rec
ommended that the diagnosis be confirmed by a 
fluorescent antibody technique.

In about 10% of IUD users, Actinomyces orga
nisms are seen on vaginal smears." Some of these 
women develop significant pelvic infections, particu
larly salpingitis, which is often unilateral. This compli
cation is discussed in more detail in Chapter 5.

Other Causes of Endometritis

Virtually every organism has at one time or another 
been reported as a cause of at least a single case of 
endometritis. In addition to the organisms already
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mentioned, these include parasites,155-167’168 the most 
important of which worldwide are schistosomal, and 
various fungi,169 the endometrial localization of 
which is generally an incidental finding in a case of 
widely disseminated infection. These organisms all 
produce granulomatous endometritis, as does sar
coidosis.170 Granulomatous endometritis may also be 
caused by foreign bodies, particularly talc.

Malacoplakiax7x has been reported in the endo
metrium, although it is more frequently seen in the 
urinary or intestinal tract. It presents as a xantho
granulomatous inflammatory process, in which 
Michaelis-Gutmann bodies (intracellular and extra
cellular calcific spherules) are found. The etiology 
is thought to be bacterial. Cases of xanthogranulo
matous or histiocytic endometritis without

FIGURE 4-56 Endometrial tuberculosis. (A,B) Noncaseating giant cell granulomata. (C,D) Detail 
of epithelioid cells and giant cells.
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FIGURE 4-57 Actinomyces organisms in 
Papanicolaou-stained cervicovaginal smear 
from an IUD wearer. These dense “spidery” 
bodies are the most common pattern in 
which the organisms are encountered. 
(Gupta PK: Intrauterine contraceptive de
vices: Vaginal cytology, pathologic changes 
and clinical implications. Acta Cytol 
26:571-613, 1982)

Michaelis-Gutmann bodies are probably of similar 
origin.172

Vasculitis

A rare inflammatory lesion of the uterus, as well as 
other portions of the female genital tract, is arteritis, 
which is usually diagnosed incidentally in specimens 
received for other clinical indications.173 174 These le
sions may represent an isolated finding of no clinical 
significance or be part of a generalized vasculitis, 
which is often previously undiagnosed. Based on a 
literature review of 35 cases in addition to their 2 
cases, Bruch and colleagues174 suggest that granu
lomatous arteritis is usually a systemic disease re
quiring corticosteroid therapy, whereas necrotizing 
arteritis of polyarteritis type (Fig. 4-58) is most often 
an isolated finding requiring no treatment. Bell and 
colleagues, however, report 3 cases of extensive giant 
cell arteritis of the female genital tract, of which one 
required systemic treatment and one was asymptom
atic for 17 years after surgery without any inter
vening treatment.173

ADENOMYOSIS

Adenomyosis consists of endometrial glands and 
stroma within the myometrium. It is frequently 
called endometriosis interna to differentiate it from 
endometriosis externa, which is characterized by the 

presence of extrauterine localizations of similar be
nign endometrial glands and stroma. Because the lat
ter is an extrauterine disease, the most frequent 
localizations of which are related to peritoneal meso
thelium, it is discussed in Chapter 7 on the female 
peritoneum. However, the uterine serosa and imme
diately subserosal myometrium may be involved by 
endometriosis externa, so not every case of deeply 
situated endometrium in the uterine corpus repre
sents adenomyosis.

Definition

Because the junction of endometrium and myome
trium in a normal uterus is often irregular, multiple 
sections of most uteri show endometrial glands and 
stroma penetrating at least superficially into the my
ometrium. Therefore, the definition of adenomy
osis is arbitrary, and the depth of penetration 
required for the diagnosis determines such factors 
as the frequency of the condition and its clinical sig
nificance. We generally use the dividing line of one 
medium-power (X 100) microscopic field below the 
endometrial-myometrial junction as the distinction 
between “physiologic” penetration of endometrium 
into the myometrium and the “disease” of adenomy
osis. Others have accepted either shallower or 
deeper penetration. In the former case, adenomy
osis is seen in most hysterectomy specimens and is 
of little clinical significance, whereas in the latter it 
is a relatively rare diagnosis usually associated with 
characteristic clinical findings and gross uterine 
enlargement.175-180
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FIGURE 4-58 Isolated necro
tizing angiitis in myometrium.

Frequency and Clinical Presentation

Reported frequencies of adenomyosis in hysterec
tomy specimens vary from less than 10% to greater 
than 50%. In our own material, because of the diag
nostic criteria that we apply, the figure is probably 
closer to but slightly above the lowest reported.

If one accepts such a low prevalence figure, ad
enomyosis will frequently be a symptomatic disease. 
It occurs primarily in women in the reproductive 
years, and it is most commonly associated with ab
normal menstrual bleeding, dysmenorrhea, uterine 
enlargement, and occasionally infertility. However, 
because adenomyosis is associated with endometri
osis externa in about 15% of cases, and with uterine 
myomata in more than 50%,179 it is often difficult 
to know to which lesion to ascribe the symptoms. 
Because of the nonspecificity of these symptoms, 
and because many women with adenomyosis have 
no symptoms whatsoever, the diagnosis usually is 
not made preoperatively.178

Pathogenesis

In most instances, adenomyosis appears to represent 
a diverticulosis of endometrium into the myome
trium. Thus, serial sections of the uterus frequently 
show that the islands of endometrium that appear to 
be isolated deep in the myometrium are actually in 
contact with the overlying endometrium. Some 

cases, however, may arise by metaplasia from multi
potential mesenchymal cells located around blood 
vessels within the myometrium.

Macroscopic Appearance

The uterus is of normal size in 20% to 25% of cases, 
and in many of the others the enlargement is at least 
partly due to associated myomata. However, some 
cases may show massive enlargement without any 
other disease. In these instances, the enlargement is 
symmetrical and occurs primarily as a result of 
smooth muscle hypertrophy around the deep-seated 
islands of endometrium.

In some cases, the lesions may be grossly visible 
as small pink or gray-white zones that are less dense 
and less firm than the surrounding myometrium. In 
rare cases, these foci are dark red as a result of hem
orrhage. Small cysts are occasionally seen. If the le
sion is solitary and focal, it is sometimes called an 
adenomyoma.

Microscopic Appearance

The endometrium seen within the myometrium is 
generally inactive or proliferative and only rarely 
shows functional changes consonant with the ovarian 
hormonal cycle and with the appearance of the over-
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lying normal endometrium. This histologic appear
ance correlates with the observation by Tamaya and 
associates that estrogen receptors are always present 
in foci of adenomyosis but progesterone receptor 
levels are low or absent.181 In pregnancy, foci of ade
nomyosis may show glandular secretions and decid
ual stroma.182

Because of the lack of hormonal response, nei
ther fresh hemorrhage nor deposits of hemosiderin 
pigment are generally seen in adenomyosis, as they 
usually are in endometriosis externa. Hyperplastic 
smooth muscle fibers are usually seen around the ec
topic endometrial glands and stroma. The ultrastruc- 
tural appearance of adenomyotic glandular epithe
lium is said to be less differentiated than that of 
normal proliferative endometrium.183

Malignant Transformation

Ectopic endometrium, whether in adenomyosis or 
endometriosis externa, shares with normally situated 
endometrium the ability to undergo hyperplastic or 
malignant change. To accept a carcinoma as having 
arisen within adenomyosis, the overlying endome
trium must be thoroughly sampled to prove that it is 
not involved, and such cases are rare.184

Much more frequent is the extension of a carci
noma arising in the overlying endometrium into the 
islands of adenomyosis. In these instances, the nests 
of carcinoma within the myometrium have rounded 
rather than irregular contours, and residual benign 
endometrial stroma may be seen at their periphery. 
The poor prognosis generally associated witb true 
deep myometrial invasion is not present.184185

The term stromal endometriosis has been used in 
the past to describe intramyometrial lesions com
posed of benign-appearing endometrial stromal cells 
without glands. Although it was once assumed that 
these represented a variant of adenomyosis that 
might demonstrate malignant behavior, it is now 
generally accepted that these lesions represent low- 
grade endometrial stromal sarcoma, which is dis
cussed later in this chapter.

BENIGN TUMORS

Leiomyoma

The leiomyoma is a very common benign uterine 
tumor found in about 40% of women after the age 
of 35 years.186 Synonyms are fibroma, myoma, and/i- 
broid. This tumor is often called fibroma, and usage 
has consecrated this false term. In reality, the tumor 
takes its origin in the smooth muscle fibers of the 
myometrium.

The pathogenesis is not clear. There does not 
seem to be any hereditary factor, but its demonstra
tion would be difficult because of the great fre

quency of the tumor.187 Certain clinical facts suggest 
the existence of a hormonal factor: the tumor ap
pears during the period of genital activity and stabi
lizes or regresses after the menopause. It sometimes 
increases in size and demonstrates atypias during 
pregnancy or administration of oral contracep
tives.188,189 Serum growth hormone and estradiol 
levels are elevated in women with myomata,190 and 
estrogen and progesterone receptors have been dem
onstrated in the tumors.191,192 Attempts to repro
duce the tumor experimentally using hormones have 
met with partial failure. The appearance of dissemi
nated fibromatous tumors in the abdominal cavity of 
the guinea pig and the rabbit has been provoked by 
the administration of estrogens.193 However, these 
experimental tumors have not been morphologically 
identical to human uterine leiomyomata; they are fi
bromas rather than myomas. The regression of the 
tumor after the menopause and after the administra
tion of a gonadotropin-releasing hormone agonist 
(Lupron)194,195 may not be a hormonal phenomenon 
but rather may be explicable by vascular involution; 
the shrinkage of leiomyomas after radiation therapy 
is at least in part the result of the same mechanism. 
Additional evidence of at least partial hormone de
pendence of these tumors is provided by studies 
showing increased mitotic activity during the secre
tory phase of the menstrual cycle196,197 and ultra- 
structural evidence of increased differentiation (myo
filaments, dense bodies) in leiomyoma cells cultured 
with estrogen and progesterone added to the me
dia.198 To conclude, we may say that sex steroid hor
mones influence the growth of the leiomyoma but 
that we can not conclusively affirm that they bring 
about its original appearance.

Other substances such as growth factors have 
been suggested to play a role in tumorigenesis.187 
Cytogenetic studies have demonstrated clonal chro
mosomal abnormalities in one-third to one-half of 
leiomyomas, but numerous different abnormalities 
are found.199,200 The demonstration that uterine lei
omyomas are less commonly found in the cervix and 
more commonly in the fundus than would be ex
pected based on the intrauterine distribution of 
normal smooth muscle has been presented as a possi
ble clue to histogenesis.192 Nevertheless, the origin of 
this common tumor is still in doubt.

Clinical Signs. Many asymptomatic myomata are 
discovered during a routine gynecologic examina
tion. Others are manifested by the following symp
toms: pain, menorrhagia or metrorrhagia, dysmenor
rhea, urinary disturbances, and constipation. The 
most frequent complications are compression of 
neighboring organs, torsion, and necrosis. Fetal 
death as a result of compression has been described 
(Fig. 4-59). Spontaneous abortion and infertility are 
frequent associations,186 and abruptio placentae, in
trapartum increased pain, and premature labor have 
been reported as clinically significant complications 
during pregnancy.201
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FIGURE 4-59 Leiomyoma and dead fetus.

Macroscopic Appearance. The uterine myoma is 
spherical, firm and elastic in consistency, and white. 
Sections through it show pearly tissue, with the typ
ical appearance of whorled bundles of smooth 
muscle fibers (Fig. 4-60). These are separated by a 
connective tissue stroma that varies in quantity. 
Hemorrhagic and necrotic foci are identified by 

their dark red or yellow color and their softer consis
tency. Hyalinized or calcified nodules are frequently 
seen; their number and size vary greatly from one 
case to another. Myomata sometimes attain a size of 
20 cm or more in diameter. They are usually mul
tiple but may be solitary.

Submucous leiomyomata are the least frequent.
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They often cause significant uterine hemorrhages. 
They are occasionally pedunculated and may pro
lapse into the cervical orifice of the vagina. Their 
mass causes phenomena of compression, and they 
often become superficially ulcerated, necrotic, and 
inflamed.

Intramural myomata are not detected when they 
are small; when large, they bulge under the mucosa 
or the serosa. They are the most frequent leiomy
omata (see Fig. 4-60).

Subserous myomata herniate beneath the perito
neal serosa and are frequently pedunculated. If the 
pedicle is long, the tumor floats in the peritoneal 
cavity. It may undergo torsion or rupture, and in the 
latter case the tumor becomes migratory or aberrant 
and may adhere to other intra-abdominal organs, 
from which it receives a new vascular supply (para
sitic myoma). Also seen are leiomyomas of the broad 
ligament, which are difficult to distinguish clinically 
from an ovarian mass (Fig. 4-61).

Microscopic Appearance. The leiomyoma consists 
of anastomosed and whorled fascicles of fusiform 
cells of uniform size. The nuclei are elongated and 

their extremities rounded (Figs. 4-62 and 4-63). Mi
toses are not frequent. Blood vessels are small and 
not numerous. Between the bundles of smooth 
muscle fibers are found variable amounts of fibrous 
connective tissue. When the tumor is richly cellular, 
it must not be confused with leiomyosarcoma; the 
absence of bizarre cellular atypia, infiltrative bor
ders, and numerous mitoses facilitates the identifica
tion of the lesion as benign.

Leiomyomas may present several types of degen
erative histologic transformation: hemorrhage, ne
crosis, hyalinization, fibrosis, and calcification. Hya
line degeneration appears grossly as a smooth, 
homogeneous, translucent zone; if it is located 
interstitially, it is difficult to recognize grossly. 
Histologically, it consists of eosinophilic bands infil
trating the muscle bundles or of homogeneous 
plaques in which all cellular structure has disap
peared. When the hyalinized zones present liquefac
tion and edema, there appear gelatinous and myxoid 
plaques or even cystic cavities measuring up to sev
eral millimeters in diameter. Calcification is particu
larly frequent after liquefaction, hemorrhage, or 
necrosis.

FIGURE 4-61 Leiomy oma of broad ligament.
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FIGURE 4-62 Intramural leiomyoma.

Often seen in association with these degenerative 
changes are symplastic giant cells (bizarre, symplastic, 
or pleomorphic leiomyoma-, Fig. 4-64). These may be 
mono- or multinucleate and are characterized by 
large, often monstrous, hyperchromatic nuclei that 
appear degenerative rather than malignant. The in
variable absence or paucity of mitotic figures, the ab
sence of tumor necrosis, the usual youth of the 
patient, and the frequent history of pregnancy or 
oral contraceptive usage all help in the differential 
diagnosis from leiomyosarcoma.

Certain other histologic changes occasionally 
seen in leiomyomata may represent manifestations of 

the metaplastic capabilities of the cell of origin. 
These include foci that, at the light microscopic 
level, resemble neurilemoma202 or hemangiopericy
toma.203 Also seen are smooth muscle tumors con
taining foci of adipose tissue (lipoleiomyoma)204^206 of 
endometrial stroma, or of tubular or cord-like struc
tures that may be reminiscent of ovarian sex cord el
ements (Fig. 4-65).207’208 Sex cord-like structures 
may also be seen in endometrial stromal tumors or 
may form tumors with no obvious muscular or 
stromal differentiation, so a classic leiomyomatous 
component must be observed for the diagnosis of lei
omyoma with sex cord-like foci. Devaney and
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FIGURE 4-64 Symplastic giant cells in leio
myoma with edema and hyalinization.

Tavassoli209 have claimed on the basis of immunohis
tochemical studies that all sex cord-like tumors are 
combined smooth muscle and endometrial stromal 
tumors.

Endometrial Changes in the Presence of a Leiomyo
ma. The mechanical compression exerted by a sub
mucous leiomyoma causes atrophy of the overlying 
endometrium. The glands are flattened and lined by 
cuboidal and flat epithelium. There is no secretory 
activity. The stroma is dense and formed of small 
round cells. Dilated venous spaces are present 
throughout the endometrium. The picture of irreg

ular shedding (see above) has been described in these 
cases.

Evolution and Treatment. Sarcomatous transforma
tion is rare but should be systematically searched for 
in any smooth muscle tumor that increases rapidly in 
volume, particularly after the menopause, or that 
grossly shows softening, hemorrhage, or cystic de
generation. Liebsohn and colleagues found unsus
pected leiomyosarcoma in 1 % of a series of hysterec
tomies performed for presumed leiomyomas.210 
Symptomatic leiomyomata are classically treated by 
myomectomy (if uterine preservation is desired)211 or

FIGURE 4-65 Uterine leiomyoma 
with sex cord-like differentiation.
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hysterectomy, but recent therapeutic alternatives 
include medical treatment with a gonadotropin-re
leasing hormone agonist (Lupron),194 195 hystero- 
scopic resection,212 and Lupron followed by hyster- 
oscopic laser devascularization of the tumor.213 
Recurrences have been reported in 15% of cases 
treated by myomectomy.214

Variants of Leiomyoma

The ISGP classification of uterine smooth muscle tu
mors (Table 4-3) includes several histologic variants 
(lipoleiomyoma and cellular, epithelioid, and bizarre 
leiomyomas) and variants characterized by an un
usual growth pattern (metastasizing leiomyoma, 
intravenous leiomyomatosis, and diffuse leiomyoma
tosis).215’216 Lipoleiomyoma and bizarre (symplastic) leio
myoma have been discussed above. Cellular leiomyoma 
is defined as a benign smooth muscle tumor that is 
significantly more cellular than the surrounding my
ometrium. Because the interpretation of “signifi
cantly” varies from one pathologist to another, the 
relative frequency of these tumors varies. The im
portant fact to remember is that these tumors are 
differentiated from leiomyosarcoma by their bland 
nuclear appearance and lack of notable mitotic activ
ity. The remaining variants will be discussed in the 
following paragraphs.

Epithelioid Leiomyoma. Muscle fibers may undergo 
modifications that cause them to resemble epithelial 
elements,217 sometimes during pregnancy. In the 
leiomyoblastoma variant, the cells may be nested in a 
hyalinized stroma, the nuclei are voluminous and 
round, and the cytoplasm becomes strongly eosino
philic and homogeneous (Fig. 4-66).218 219 A clear cell

TABLE 4-3.
Uterine Smooth Muscle Tumors

Leiomyoma
Variants:

Cellular
Epithelioid
Bizarre (symplastic, pleomorphic)
Lipoleoimyoma

Smooth muscle tumor of uncertain malignant potential 
Leiomyosarcoma

Variants
Epithelioid
Myxoid

Other smooth muscle tumors
Metastasizing leiomyoma
Intravenous leiomyomatosis
Diffuse leiomyomatosis

Mixed endometrial stromal and smooth muscle tumors

Silverberg SG, Kurman RJ: Tumors of the uterine corpus and 
gestational trophoblastic disease. In Atlas of tumor pathology, 3rd 
series, fascicle 3. Washington, DC, Armed Forces Institute of 
Pathology, 1992 

type is characterized by cells with voluminous clear 
cytoplasm (Fig. 4-67).217’220

These epithelioid leiomyomas are probably anal
ogous to similar tumors described originally in the 
stomach and, like their gastric counterparts, may oc
casionally behave malignantly.216’217 Because the tu
mors by definition are virtually all markedly atypical 
histologically, it is difficult to predict which will me
tastasize; however, frequent mitotic figures and evi
dence of local aggressiveness are helpful features. 
The origin of the clear vacuoles seen in the cyto
plasm of the clear cell leiomyomas is controversial, 
but one ultrastructural study has suggested that they 
are derived from swollen mitochondria.219

The third category of epithelioid leiomyoma is 
the plexiform type, usually called plexiform tumorlet. 
These small lesions, usually incidental findings in 
uteri removed for other reasons, were first reported 
by Borghard-Erdle and Hirsch221 and were subse
quently reported under a variety of names, re
flecting the lack of unanimity on their histogenesis. 
Ultrastructural studies have subsequently shown 
them to be of smooth muscle origin,222 and indeed 
plexiform foci may be found within otherwise typical 
smooth muscle tumors of the uterus. When they 
occur as separate lesions, they are small, usually soli
tary but occasionally multiple, well localized but 
unencapsulated, and usually found in the myome
trium near its junction with the endometrium. 
Histologically, they are composed of randomly ori
ented rows or plexiform masses of uniform small 
cells with clear vesicular nuclei, separated by abun
dant connective tissue stroma (Fig. 4-68). All plexi
form tumorlets reported have been benign.215’223

Intravenous Leiomyomatosis. Intravenous leiomyo
matosis has as a typical feature worm-like masses 
within the veins of the uterus and broad liga
ments.224-226 This gross picture resembles that of 
low-grade endometrial stromal sarcoma. However, 
these masses are not composed of endometrial 
stromal tissue but rather of intermingled smooth 
muscle and fibrous tissue containing very prominent 
small blood vessels. The masses are often lobulated 
by the presence of small clefts and show none of the 
whorled pattern that is so common in the “usual” lei
omyoma. No significant cellular atypia is seen in the 
usual case, and mitoses are rare. The cases reported 
have almost all been associated with “typical” myo
mas, but controversy rages over whether the intrave
nous myomatous tissue arises from invasive uterine 
myomas or from the vein walls themselves. Only 
25% of the cases have shown extension beyond the 
broad ligaments, and only rare deaths have been re
ported, resulting from direct extension of tumor 
into the inferior vena cava and the right atrium. Me
tastases do not occur, and even when resection has 
been incomplete, patients usually have shown no fur
ther evidence of disease. Any of the leiomyoma vari
ants (eg, cellular, epithelioid, bizarre) may show this 
intravascular growth pattern.226,227 If mitoses are
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FIGURE 4-66 Epithelioid leiomy
oma, leiomyoblastoma type.

FIGURE 4-67 Epithelioid leiomy
oma, clear cell type.
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sparse and myometrial (rather than vascular) inva
sion is absent, leiomyosarcoma usually can be ruled 
out.

Metastasizing Leiomyoma. Metastasizing leiomyoma 
is equally rare, with only about two dozen cases 
documented.228-230 The usual clinical history in these 
cases has been the appearance of pulmonary metas
tases several years after hysterectomy for “benign” 
leiomyomata. Histologic examination of both the 
pulmonary and uterine tumors has in each case 
(when both were available) demonstrated the typical 
cellular pattern of benign leiomyoma. The burden 
of proof in these cases is on the author making the 
assertion, and we believe that in the absence of serial 
sections of the entire uterus, it cannot be definitively 
stated that a leiomyosarcoma was not originally pre
sent; nevertheless, the published photomicrographs 
of the pulmonary tumors do indeed look benign, as 
do our cases. An alternative explanation is that the 
pulmonary lesions may be primary pulmonary leio
myomas. However, lymph node metastases have been 
reported.228 Finally, the almost invariable history of 
surgery suggests iatrogenic dissemination of biologi
cally benign tumors.

Endometrial Polyp

The endometrial polyp consists of a mass of endome
trial tissue appended to the mucosa by a pedicle. 
Polyps are of diverse sizes, may be single or multiple, 
and are located in all parts of the uterine cavity. Usu

ally they measure from 0.5 to 3 cm in diameter. 
They may appear long after the menopause or dur
ing active genital life.

Clinical Manifestations. Frequently, the polyp is 
asymptomatic and represents a fortuitous discovery 
during the course of a clinical examination or in the 
dissection of a surgical specimen. In some cases, its 
presence is manifested by hemorrhages. When volu
minous, it may herniate at the cervical orifice, and in 
some cases it becomes ulcerated. Large polyps have 
been reported to develop in postmenopausal breast 
cancer patients receiving tamoxifen.231-232

Macroscopic Appearance. The polyp presents as a 
small, gray or pink, smooth-surfaced, firm mass (Fig. 
4-69). It is attached to the mucosa by a stalk of vari
able length or may be sessile. In some cases, polyps 
are numerous and disseminated throughout the en
tire endometrial cavity.

Microscopic Appearance. The polyp is covered by a 
cuboidal or flattened epithelium, which is sometimes 
eroded. The endometrial tissue may undergo cyclic 
modifications, but more commonly it shows a 
nonfunctional appearance of discrete proliferative or 
atrophic type.233-234

Hyperplasia may be present. About 1% of polyps 
contain smooth muscle (adenomyomatous polyp). The 
presence of cystic glands is common, dilated thick
walled vessels are prominent, and the stroma is fi
brotic, permitting the diagnosis of a polyp in mate
rial obtained by curettage, in which the stalk is not

FIGURE 4-68 Epithelioid leiomy
oma, plexiform tumorlet type.
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visible (Figs. 4-70 and 4-71). Similar changes may be 
seen in a nonpolypoid configuration within the endo
metrium, often related to the basalis, suggesting that 
polyps arise as localized proliferations or hyperplasias 
of basalis-type endometrium. Indeed, Dallenbach- 
Hellweg23 includes polyps in her discussion of endo
metrial hyperplasia, although many polyps, particu
larly in postmenopausal women, are composed of 
atrophic endometrium.

Prognosis, Evolution, and Treatment. The great 
majority of endometrial polyps are benign. Their ev
olution may be asymptomatic or accompanied by 
hemorrhagic manifestations. Focal (Fig. 4-72) or dif
fuse hyperplasia within the polyp is not uncommon. 
A small number show malignant transformation, 
which may or may not be limited to the polypoid 
mass itself. In these cases, it is difficult to determine 
whether one is dealing with a carcinoma that has
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FIGURE 4-69 Endometrial polyp. 
(A) Macroscopic appearance. (B) 
Microscopic appearance of same 
polyp. (C) Macroscopic appearance 
in another case.
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FIGURE 4-70 Endometrial polyp: fibroblastic appearance of stroma.

FIGURE 4-71 Endometrial polyp: 
detail showing thick-walled blood 
vessels, fibrotic stroma, and 
glands of proliferative phase type.
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FIGURE 4-72 Complex hyper
plasia (left) in an endometrial 
polyp.

arisen within a benign polyp or with a carcinoma, 
malignant from its onset, of polypoid type. When the 
carcinoma is limited to the polyp and is of endome
trioid type, the prognosis is excellent; however, se
rous and clear cell adenocarcinomas235’236 and carci
nosarcomas237 can disseminate even when confined 
to a polyp. Surgical excision with adequate patho
logic examination is the treatment of choice for all 
polyps.

Vascular Tumors

The benign vascular tumors comprise hemangiomas 
and lymphangiomas. In 1955, Pedowitz and cowork
ers238 found 128 published cases in the literature, to 
which they added 10 personal cases, but some of 
these were probably cases of low-grade endometrial 
stromal sarcoma. They are congenital but are discov
ered most frequently between the ages of 40 and 60 
years, usually producing menstrual disturbances or 
some other form of hemorrhage.239 They rarely at
tain sufficient size to be palpable. In a few cases, ob
servation of the pulsatile character of the tumor 
during laparotomy has led to the correct diagnosis.

Hemangiomas may be subserous and peduncu
lated or intramural. They are less commonly found 
within the endometrium. They vary in size from a 
few millimeters to several centimeters (Fig. 4-73). 
Histologically, they are composed of small interwoven 
capillaries (capillary hemangioma), large dilated cap
illaries (cavernous hemangioma), or vessels sur
rounded by cuffs of smooth muscle fibers (angiomyo- 

ma). Cavernous hemangioma of the uterus may be 
associated with angiomatous lesions of other sites.

Lymphangiomas are rare. They are composed of 
lymphatic vessels, recognizable by the absence of 
erythrocytes in their lumina. Their differential diag
nosis is with the adenomatoid tumor (see below).

The treatment of choice for these tumors is sur
gical excision. Radiation therapy appears to bring 
about regressions that are temporary at best.

Lipoma

More than 100 cases of lipomatous tumors of the 
uterus have been reported.206-240’241 Most of these 
have been associated with vascular and leiomyo- 
matous elements and have been designated 
lipoleiomyomas, angiomyolipomas, or benign mixed meso
dermal tumors.242 Although related to myomata, 90% 
of uterine lipomatous tumors have occurred in 
women older than 40 years. The origin of these tu
mors may be from multipotential mesenchymal tissue 
or from the adipose tissue in the adventitia of 
uterine blood vessels.

Adenomatoid Tumor

Of the 76 reported cases of adenomatoid tumors in 
women found in a review of the literature by Teel,243 
35 were situated in the uterus, 33 in the fallopian 
tube, 5 in the ovary, 1 in the broad ligament, and 1 
in parovarian connective tissue. Regardless of the lo-
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cation, they are usually asymptomatic, classically dis
covered during an operation for an unrelated condi
tion. In the uterus, they are usually found in a 
subserosal location, reflecting their now generally ac
cepted mesothelial histogenesis.244-247 Multiple sec
tions of routine hysterectomy specimens reveal ade
nomatoid tumors in 0.6% to 1.2% of cases.244 246

Macroscopic Appearance. The lesions generally are 
small and usually are located at or near the serosal 
surface. They may resemble leiomyomata. However, 
they are generally softer and may have infiltrating 
borders. Occasional tumors that are large and ex
tend to the endometrium have been reported.248

Microscopic Appearance. The most common pat
tern is the adenoid245 or tubular one, consisting of 
anastomosing tubules lined by flattened to cuboidal 
cells (Fig. 4-74). In many instances, these tubules 
may assume an angiomatoid configuration; for this 
reason, these tumors were frequently confused with 
lymphangiomas in the past. Less common are solid 
and cystic growth patterns.245 247

Infiltration of the myometrium is frequently 
seen, and cases submitted to us in consultation are 
often thought to represent adenocarcinomas. Impor
tant distinguishing features include the subserosal lo
cation of the adenomatoid tumor, its lack of cellular 
atypia and mitotic activity, and the absence of myo- 
metrial destruction or a stromal response suggestive 
of invasion by a malignant tumor. The differential 
diagnosis with lymphangioma is aided by the pres

ence of immunohistochemically detected epithelial 
antigens in the adenomatoid tumor. The evolution of 
the uterine adenomatoid tumor is benign.

Other Benign Tumors

Rare cases of nonchromaffin paraganglioma have been 
referred to briefly in the literature.249 Somewhat less 
rare are papillary adenofibroma, atypical polypoid ade- 
nomyoma, and adenomyomatosis. Because these three 
benign lesions seem to be part of a spectrum includ
ing the low-grade malignant tumor known as mul- 
lerian adenosarcoma, they will be discussed in the 
later section on malignant neoplasms. Stromal nodule 
is also discussed later with endometrial stromal sar
comas. Such rare uterine benign lesions as neurofi
broma,™ melanotic schwannoma,™ fetal rhabdomyo
ma,™ postoperative spindle cell nodule,251 and inflam
matory pseudotumor252 have been reported.

ENDOMETRIAL HYPERPLASIA

Endometrial hyperplasia embraces a spectrum of his
tologic appearances that have been compared with 
those of cervical dysplasia. As in the latter, the 
milder forms of endometrial hyperplasia tend to 
occur in younger patients and in the great majority 
of cases to regress, either spontaneously or after 
treatment. The more severe forms, occurring pre-
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FIGURE 4-73 Endometrial hemangioma.
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FIGURE 4-74 Adenomatoid tumor infiltrat
ing the myometrium. (Silverberg SG, 
Kurman RJ: Tumors of the uterine corpus 
and gestational trophoblastic disease. Atlas of 
tumor pathology, 3rd series, fascicle 3. Wash
ington, D.C., Armed Forces Institute of Pa
thology, 1992)

dominantly in peri- and postmenopausal women, ap
pear to have a significant premalignant potential, the 
evidence for which will be discussed below.

Clinically, the hyperplasia is manifested princi
pally by abnormal uterine bleeding, whose severity is 
not necessarily proportional to that of the histologic 
changes.253 Endometrial hyperplasias are uncommon 
in asymptomatic women, with a reported prevalence 
of slightly more than 8 cases per 1000 screened post
menopausal women.254 There is an association with 
obesity (and a Western diet), nulliparity, diabetes 
mellitus, hypertension, and endogenous and exoge
nous hyperestrinism.253-255

Macroscopic Appearance. The macroscopic appear
ance of endometrial hyperplasia may not vary signifi
cantly from the normal, or it may show considerable 
thickening of either the entire mucosa or focal re
gions. When focal thickening occurs, the lesion may 
acquire a polypoid aspect. The consistency is usually 
soft and the color pale pink. Curettage usually yields 
increased amounts of tissue.

Microscopic Appearance. The microscopic appear
ance depends on the degree of hyperplasia. Lesions 
of different degrees of severity have been given di
verse names by different authors. The current ISGP 
nomenclature128 uses the terms hyperplasia and atyp
ical hyperplasia to refer to processes without and 
with cytologic (nuclear) atypia respectively, and each 
of these is divided into a simple and a complex (ade
nomatous) type, reflecting the degree of architec
tural complexity.256-261 In all patterns, by definition 
the volume of endometrium is increased, although 
this may not be apparent in a small biopsy specimen.

Simple Hyperplasia

Simple hyperplasia is the least distressing form 
histologically. In this form, there is an increase in 
both the glandular and stromal compartments, and 
although the ratio of glands to stroma is somewhat 
increased, the glands are not markedly crowded 
(Figs. 4-75 and 4-76). The numerous glands usually 
include many that are dilated or cystic, the height of 
the epithelium varying inversely with the degree of 
dilatation. The slightly dilated glands are lined by 
stratified proliferative type epithelium, whereas the 
markedly dilated ones may show stratified, cuboidal, 
or, rarely, flattened epithelium (see Fig. 4-75). 
Rarely, in this or one of the other types of hyperpla
sia, some or all of the glands show secretory changes 
(secretory hyperplasia). The general appearance of the 
endometrium has been likened to the small and large 
holes of Swiss cheese, and this pattern is often re
ferred to as “Swiss cheese hyperplasia.” It is fre
quently polypoid. Ciliated cells are numerous; mi
toses are present but are not numerous, and no 
atypical mitoses are seen. No dyspolarity or nuclear 
atypia is present. The gland lumina may contain cel
lular debris. The stromal cells are densely packed 
and have small nuclei and scanty cytoplasm; mitoses 
are present.262 The spiral arteries are poorly devel
oped, but the superficial capillaries are numerous 
and uniformly distributed. Hyaline deposits in the 
stroma are frequent and may represent residual 
products of incomplete fibrinolysis caused by local 
enzymatic deficiencies. This lesion should not be 
confused with the pattern of cystic atrophy seen pre
dominantly in postmenopausal women, in which the 
epithelium of all the glands is flattened and inactive. 
Similarly, the presence of a few cysts is common in
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FIGURE 4-75 Simple hyperplasia. (A) General appearance. (B) Detail.

endometritis, in endometria overlying submucous 
myomata, and even in normal endometria. There
fore, the mere presence of dilated glands or cysts 
does not establish the diagnosis of simple hyperpla
sia. Opinions concerning the premalignant potential
ities of this lesion are unanimous in assigning it a 
very low risk of progression to cancer (probably in 
the range of 1% to 5%).256’257’259’260’263

Complex Hyperplasia

Complex hyperplasia (Figs. 4-77 and 4-78; see Fig. 
4-76B) may involve the entire endometrium or may 
be found in foci intermingled with normal or simple 
hyperplastic endometrium . The glands are closely 
packed and distributed irregularly in a cellular com
pact stroma. The glandular to stromal ratio is mark-
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edly increased. The glands are often irregular in size 
and shape. Outpouching or branching of these 
glands is a common feature (see Fig. 4-78); small 
bud-like projections may be pinched off to form 
small nests of closely packed glands in a microfollic
ular pattern. The epithelium is usually stratified and 

proliferative in appearance; mitoses are frequent. 
Cellular atypia is not present. Lipid-laden stromal 
cells (foam cells) may be noted.

The overall frequency of transformation of this 
lesion to carcinoma is not entirely clear. It is around 
25% according to Sherman and Brown264 and
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FIGURE 4-77 Complex hyperpla
sia. Glands are crowded and show 
some architectural atypia but no 
nuclear atypia.

Wentz265 and less than 10% for most other investiga- 
tors.256’257,261'263’266 Curettage of this lesion usually 
yields more voluminous material than in the case of 
simple hyperplasia, and the patients tend to be some
what older.

Atypical Hyperplasia

Atypical hyperplasia appears to be the same lesion 
that is alternately called marked adenomatous hyper
plasia, 267 anaplasia,268 or carcinoma in azZu269-271 in

FIGURE 4-78 Complex hyperpla
sia. Nuclear atypia is absent.
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the older literature. This lesion is usually focal and 
may be of simple or (more commonly) complex ar
chitectural type, but in addition the glandular epi
thelium demonstrates cellular atypia. Cellular disori
entation, anisocytosis, and stratification are common 
(Figs. 4-79 through 4-81). Papillary projections and 
syncytial formations are often seen projecting into 
gland lumina (see Fig. 4-81). Mitoses are present but 
are no different in number or appearance from 
those in other hyperplastic lesions. Nuclear hyper
chromatism, clumping of chromatin, and enlarged 
nucleoli are present. The nuclei tend to be round 
rather than columnar. Some cases are also character
ized by marked cytoplasmic eosinophilia (see Figs. 
4-80 and 4-81); these have been designated carci
noma in situ by some authors, but there is little evi
dence that this is a more advanced lesion than the 
more common noneosinophilic variant. Whatever 
term is chosen by the individual pathologist, the clin
ical significance of the lesion should be fully under
stood by both the clinician and the pathologist. If 
untreated, a large proportion of these lesions will 
probably progress to cancer,256’257’261’263-266 although 
the exact figure in different reports ranges from 
25% to 80%. In some of these studies, the complex 
type has had a higher progression rate than the 
simple type.

Premalignant Potential

What is the evidence for considering endometrial hy
perplasia as a lesion with a significant premalignant 

potential? As in cervical lesions of this nature, the 
major studies along these lines may be divided into 
those of prospective, retrospective, and concurrent 
nature.

The earliest observation of the concurrent exis
tence of endometrial hyperplasia in uteri examined 
because of the known presence of endometrial ade
nocarcinoma was that of Cullen272 in 1900; he be
lieved that this atypical change was not pathogno
monic of carcinoma but rather an early change 
suggestive of a nearby cancer. Subsequently, many 
case reports and systematized studies have accumu
lated that show the simultaneous presence of endo
metrial hyperplasia and carcinoma; these studies are 
summarized in the review of Scully.273

Retrospective studies of previous biopsies in pa
tients seen with endometrial carcinoma have sug
gested a significant relationship between these two 
lesions. These studies have been summarized by Fos
ter and Montgomery,268 who state that in 88 case re
ports of endometrial carcinoma extracted from the 
literature in which prior material was also reviewed, 
61 of the 88 previous biopsies were reported as ab
normal, most having shown varying degrees of hy
perplasia. In the series in which this information is 
available, the degree of these changes seems to vary 
inversely with the amount of time that elapsed be
tween the early biopsy and the subsequent demon
stration of carcinoma.265,274

The other main avenue of approach to the nat
ural history of endometrial hyperplasia has been the 
prospective follow-up of patients demonstrated to 
have this lesion on endometrial biopsy who are sub-

FIGURE 4-79 Atypical hyper
plasia (complex). Note the irregu
lar stratification and the round
ness of nuclei. Debris in the gland 
lumina is a common feature.
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FIGURE 4-80 Atypical hyperpla
sia. These atypical glands have 
eosinophilic cytoplasm, dyspolaric 
cell stratification, and nuclear 
atypia.

sequently either treated conservatively or untreated 
and observed clinically and biopsied at intervals 
thereafter. Of 23 patients with atypical hyperplasia 
followed pathologically by Copenhaver,275 8 subse
quently developed invasive carcinoma. TeLinde and 
colleagues276 report the same progression in all of 
their 14 patients who had a second curettage from 
10 months to 23 years later. Gusberg and Kaplan267 
report 191 patients with a pathologic diagnosis of 
“adenomatous hyperplasia” of variable severity 
(probably including all types in the current nomen
clature). Of the 90 treated by immediate hysterec
tomy, 20% had coexistent carcinoma; of those 
untreated in this fashion, 68 patients were followed 
for 1 year or more, and 8 developed carcinoma from 
11/2 to 9 years later.

In more recent studies, Wentz265 reported subse
quent carcinoma within 2 to 8 years in 27% of 
women with adenomatous (here probably meaning 
complex) hyperplasia, 82% with atypical hyperplasia, 
and 100% with “adenocarcinoma in situ.” Sherman 
and Brown264 found carcinoma developing within 2 
to 18 years in 22% of women with adenomatous 
(also comparable to complex) hyperplasia, 57% with 
atypical hyperplasia, and an almost identical 59% 
with adenocarcinoma in situ. In contrast to this lat
ter series, in which all the patients were older than 
50 years, Chamlian and Taylor277 reported the devel
opment of adenocarcinoma in only 14% of women 
35 years or younger with adenomatous or atypical 
hyperplasia who were followed for 1 to 14 years. 
Thus, the age of the patient seems to influence the 
risk of progression to carcinoma, and we would an

ticipate that the mediation of exogenous estrogens 
would do so as well (hyperplasias developing in the 
estrogen-treated women should be more likely to re
gress and less likely to progress if the source of exo
genous hormone is withdrawn). Few studies have 
critically analyzed the relation of exogenous estro
gens to endometrial hyperplasias,255 although the 
magnitude of this problem in recent years is demon
strated by the fact that, of 48 consecutive patients 
who underwent hysterectomy for atypical hyper
plasia in the series of Tavassoli and Kraus,278 3 9 had 
previously received exogenous hormones. In this se
ries, in which hysterectomy was performed more or 
less immediately after the diagnosis of atypical hy
perplasia, 25% of the uteri contained at least a single 
focus of well-differentiated carcinoma, but another 
15% had neither hyperplasia nor carcinoma despite 
the absence of intervening treatment with progesta
tional agents.

More recent studies have tended to use more 
modern terminology for the lesions analyzed, but 
they still have involved relatively limited numbers of 
cases with varying follow-up periods and intervening 
treatment. Kurman and colleagues263 found progres
sion rates to carcinoma of 1% in cases of simple hy
perplasia, 3% in complex hyperplasia, and 23% in 
atypical hyperplasia (8% of those with the simple ar
chitectural pattern and 29% of those with complex 
atypical hyperplasia). The follow-up ranged from 1 
to 26.7 years after the diagnosis of hyperplasia. 
Many of the patients received hormones in the inter
vening period, but this treatment had little influence 
on the progression rate. In addition to those cases
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FIGURE 4-81 Atypical hyperplasia showing large eosinophilic cells and papillary epithelial 
infoldings.

that progressed to carcinoma, another 19% of both 
atypical and typical hyperplasias persisted.

Huang and associates257 studied a somewhat 
smaller group of patients with hyperplasia, who had 
a subsequent endometrial specimen from 1 to 13 
years later. Some patients received hormones and 

some were untreated. Twenty-four percent of pa
tients with hyperplasia with nuclear atypia showed 
progression to carcinoma, versus 2.9% of hyper
plasias without atypia. This study also included 38 
patients originally diagnosed with hyperplasia whose 
specimens were interpreted on review as persistent
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proliferative endometrium; none of these progressed 
to either atypical hyperplasia or carcinoma. Schwartz 
and colleagues288 reviewed a subset of the same cases 
reported by Huang and colleagues and confirmed 
their findings. Immunohistochemical staining of the 
original blocks with monoclonal antibodies B72.3 
and MSN-1 proved that neither was better than cyto
logic atypia in predicting the behavior of endome
trial hyperplasia, although MSN-1 showed some 
promise.

Ferenczy and Gelfand,261 in the latest of a series 
of reports, studied 85 peri- and postmenopausal 
women with endometrial hyperplasia without (65 pa
tients) and with (20 patients) cytologic atypia. In this 
prospective study, all women were treated with a uni
form regimen of medroxyprogesterone acetate and 
followed from 2 to 12 years (mean 7 years). In the 
group without atypia, 20% had persistence or recur
rence of hyperplasia and none developed carcinoma. 
Of the 20 patients with atypical hyperplasia, 15 
(75%) had persistence or recurrence and 5 (25%) de
veloped adenocarcinoma at 2 to 7 years (mean 5.5 
years).

Baak and associates279 compared morphometric 
analysis with standard morphologic criteria in a se
ries of 39 patients. They estimated that in their pop
ulation the ratio of hyperplasia to carcinoma was 
about 4.5 to 1, and about 2% of all hyperplasias 
were atypical. On follow-up, none of 8 patients with 
simple hyperplasia developed carcinoma, versus 2 of 
20 (10%) with either complex hyperplasia or atypical 
simple hyperplasia and 5 of 11 (45%) with atypical 
complex hyperplasia. The specificity of prediction 
was better with these criteria, but the sensitivity was 
higher with morphometry.

To summarize these and other studies in this 
complex field, we can say, first, that the perfect 
study still has probably not been done. For one 
thing, the different terminologies that have been 
used for this group of lesions make different studies 
in the literature extremely difficult to compare. For 
another, the diagnosis of hyperplasia made on a bi
opsy or a curettage specimen usually has provoked 
hormonal, radiotherapeutic, or definitive surgical 
(hysterectomy) treatment and will no doubt continue 
to do so in the future, making it virtually impossible 
to obtain follow-up on a large series of untreated pa
tients. Despite formal data, it seems prudent to ac
cept the thesis that atypical hyperplasia, as previously 
defined, carries a significant risk of progression 
to carcinoma, particularly in the postmenopausal 
woman. Additional evidence for the separation of 
atypical hyperplasia comes from cytologic,280 micro- 
spectrophotometric,281-282 flow cytometric,283 immu
nohistochemical,284-288 morphometric,279-289-290 and 
chromosomal291 studies that all show a close relation 
of this form of hyperplasia to adenocarcinoma. Some 
studies of proliferation markers have shown a wider 
separation between all the hyperplasias and adeno
carcinomas (Sasano H, personal communication).292 
Ultrastructural studies are somewhat contradictory; 

in some studies, atypical hyperplasias look more like 
milder hyperplasias, whereas in others they more 
closely resemble carcinomas.293-294 Of the hyper
plasias without atypia, simple hyperplasia clearly has 
no significant premalignant potential, whereas that 
of complex hyperplasia is probably small but possibly 
real.

Differential Diagnosis. The differential diagnosis of 
these hyperplastic lesions depends on the type of hy
perplasia being considered (Table 4-4). Simple hy
perplasia has its differential diagnosis primarily with 
cystic atrophy and with polyps containing cystically 
dilated glands.295 Because simple hyperplasia is fre
quently polypoid, this latter distinction may be more 
apparent than real. The main features to look for in 
simple hyperplasia are the proliferative rather than 
atrophic appearance of all or nearly all the glands 
and the participation of the stroma in the hyper
plastic process. Polyps are identifiable by their fi
brotic stroma and thick-walled blood vessels. Com
plex hyperplasia may be difficult to distinguish from 
a normal endometrium in late proliferative phase, a 
polyp or polyps, a chronic endometritis, or a disor
dered proliferative endometrium (Fig. 4-82). The latter 
appearance may be associated with anovulatory cy
cles and has irregularly distributed, sometimes archi
tecturally abnormal glands. However, the volume of 
endometrium is not increased, and the stromal com
partment is neither increased (as in simple hyperpla
sia) nor decreased (as in complex hyperplasia), thus 
leaving the glandular-stromal ratio normal for a 
proliferative-phase endometrium. In normal prolifer-

TABLE 4-4.
Differential Diagnosis of Endometrial Hyperplasia

Simple
Cystic atrophy
Polyp(s)
Disordered proliferative phase
Normal cycling endometrium with compression artifact

Complex
Polyp(s)
Chronic endometritis
Disordered proliferative phase
Normal cycling endometrium with compression artifact
Atypical polypoid adenomyoma
Simple hyperplasia
Complex atypical hyperplasia
Adenocarcinoma (rarely)

Atypical
Ciliary change
Surface syncytial change
Papillary proliferation
Eosinophilic cell change
Arias-Stella change
Chronic endometritis (rarely)
Other hyperplasias
Adenocarcinoma
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FIGURE 4-82 Disordered proliferative endome
trium. The glands are irregularly distributed 
and somewhat irregular in shape, but the gland- 
to-stromal ratio is unchanged.

ative endometrium, the regularity of the glandular 
distribution should prevent confusion. In chronic en
dometritis, it is important to identify the inflamma
tory infiltrate; stromal edema, spindle cells, or both 
are commonly seen as well.

Finally, atypical hyperplasia must be distin
guished from ciliary, eosinophilic, papillary and sur
face syncytial changes on the one hand, and focal 
adenocarcinoma on the other. The former distinc
tion is based largely on the absence of cytologic and 
nuclear atypias in the metaplasias and related 
changes (see above), whereas we believe that the dis
tinction from carcinoma is best made on the basis of 
the presence or absence of stromal invasion (see 
below).128,260,296 Other authors who have dealt with 
the problem of the differentiation between atypical 
hyperplasia and well-differentiated carcinoma have 
proposed criteria that seem markedly different on 
first reading,258’278’279,296-299 but in fact will yield sim
ilar results if applied to a series of practical rather 
than theoretical cases. Metaplastic changes, particu
larly squamous metaplasia or morules, in a complex 
hyperplasia (Fig. 4-83) should not lead to a diagnosis 
of adenocarcinoma unless the glands show the appro
priate features.

Computer-aided diagnosis may prove to be of 
value in the future,289’290’300’301 or we may fall back 
on the concept of endometrial intraepithelial neo
plasia (EIN)264,266 for those focal lesions in which 
treatment should be the same regardless of whether 
the lesion is called severe atypical hyperplasia or focal 
well-differentiated adenocarcinoma.

Additional differential diagnoses of all of the 
hyperplasias are with each other. Clues to avoid pit
falls in this area have been presented in the earlier 
section on microscopic appearance.

Cytologic Detection and Diagnosis. Cytologic detec
tion and diagnosis of endometrial hyperplasias are 
still controversial; some authors claim excellent re
sults for purely cytologic techniques,280,302’303 
whereas most304-309 find histologic specimens far bet
ter than cytologic specimens for making the diagno
sis. Our experience supports the latter viewpoint, 
although we certainly have been able to suggest the 
diagnosis of hyperplasia in some situations. With vag
inal or cervical material, the only way that the suspi
cion of hyperplasia can be raised is by finding 
endometrial cells at an abnormal time (after the 
tenth day of a menstrual cycle or after the meno
pause), often in association with an abnormal hor
monal background (numerous superficial cells in a 
scrape from the lateral vaginal wall suggesting estro
genic stimulation in a postmenopausal woman). In 
material obtained directly from the endometrial cav
ity, and less frequently in an endocervical aspirate, 
the presence of endometrial hyperplasia is suggested 
by abundant cellular material in which cell clusters 
show increased cell volume, anisonucleosis, and strat
ification or piling up of cells, without the more se
vere abnormalities seen in adenocarcinoma (Color 
Fig. 4-5). In Vuopala’s literature survey,309 however, 
even direct endometrial aspiration was able to detect 
only 20% to 70% of hyperplasias in various series, 
and false-positive diagnoses of carcinoma were not 
infrequent. We agree with Vuopala, Bibbo and 
coworkers,304 Gusberg and Milano,306 and others 
that sampling techniques that obtain material suit
able for histologic study are preferable for the detec
tion and diagnosis of these hyperplastic lesions.

Treatment. The treatment of these lesions is of in
terest both to the clinician and the pathologist. In
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FIGURE 4-83 Complex hyper
plasia with morular metaplasia. 
The glands do not satisfy the 
criteria for the diagnosis of 
adenocarcinoma.

postmenopausal women, the wisest course to follow 
is probably hysterectomy, which will be permanently 
curative for all noninvasive lesions. In younger 
women, therapy may profitably be directed along en
docrine lines. Any underlying source of abnormal es
trogenic stimuli (eg, polycystic ovarian syndrome, 
ovarian cyst or tumor, hyperthecosis, exogenous es
trogen administration) should be uncovered and 
treated. Specific therapy for the endometrial lesion 
consists of the administration of progestational 
agents; in most cases of hyperplasia without atypia, 
the hyperplastic changes regress considerably, and 
usually completely, and progression to invasive carci
noma after this treatment is rare.261265’310 The endo
metrium after treatment may take on a completely 
normal histologic appearance, show glandular at
rophy with stromal decidual reaction, or show persis
tent hyperplasia of lesser severity than in the 
pretreatment biopsy. Atypical hyperplasias, on the 
other hand, frequently persist or progress despite 
treatment and must be monitored carefully. A new 
alternative to progestin treatment is the oral admin
istration of danazol; more studies on this agent must 
be reported.311

MALIGNANT TUMORS

Malignant tumors of the uterus can be classified as 
epithelial (carcinomas, the most common), nonepi- 
thelial, and mixed epithelial-nonepithelial (Table 
4-5). There are also a few other rare tumors such as 

sex cord-like tumors, tumors of germ cell type, neu
roectodermal tumors, and malignant lymphomas. In 
addition to these primary tumors, there are meta
static tumors, more commonly epithelial than sar
comatous. Cancers of the corpus uteri represent 
about 10% to 15% of the malignant tumors seen in 
women. They appear with greatest frequency be
tween 50 and 70 years of age.

Primary Tumors

Carcinoma

Carcinoma of the endometrium accounts for about 
90% of malignant tumors of the uterine corpus. It is 
the fourth most common cancer in Western women 
and the most frequent invasive gynecologic cancer. 
Its frequency tends to increase with the increased 
longevity of the population, because 75% of cases ap
pear after the age of 50 years (Fig. 4-84). This in
creasing frequency, combined with the decreasing 
incidence of invasive cervical cancer, has greatly 
modified the formerly quoted proportion of 10 cer
vical cancers to 1 endometrial cancer in favor of the 
latter. The most recent epidemiologic surveys, how
ever, have noted a decline in endometrial cancer inci
dence in the United States since 1975, generally 
attributed to decreasing estrogen usage.312’313 Endo
metrial carcinoma is rare before the age of 40 
years.85’314,315 Classically, 95% of endometrial carci
nomas have been adenocarcinomas, and 95% have 
occurred after the menopause. In more recent se
ries, as many as 50% of the tumors have contained
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TABLE 4-5.
Malignant Tumors of the Uterine Corpus

Epithelial
Endometrial carcinoma

Endometrioid
Adenocarcinoma

Variants:
Secretory
Ciliated cell

Adenocarcinoma with squamous differentiation 
Adenocarcinoma with squamous metaplasia 

(adenoacanthoma)
Adenosquamous carcinoma

Serous adenocarcinoma
Clear cell adenocarcinoma
Mucinous adenocarcinoma
Squamous cell carcinoma
Mixed carcinoma
Undifferentiated carcinoma

Nonepithelial
Endometrial stromal tumors

Low-grade stromal sarcoma
High-grade stromal sarcoma

Leiomyosarcoma (see Table 4-3)
Other soft-tissue tumors

Homologous
Heterologous

Mixed Epithelial-Nonepithelial
Adenosarcoma

Homologous
Heterologous

Carcinosarcoma (malignant mixed mesodermal tumor; 
malignant mixed mullerian tumor)
Homologous
Heterologous

Silverberg SG, Kurman RJ: Tumors of the uterine corpus and 
gestational trophoblastic disease. Atlas of tumor pathology, 3rd 
series, fascicle 3. Washington, DC, Armed Forces Institute of 
Pathology, 1992

squamous elements, and many tumors have affected 
premenopausal women.316’317

Etiology. The etiology is not known, but several fa
vorable factors have been demonstrated. In general, 
these are the same as for endometrial hyperplasia, 
reinforcing the concept of the premalignant poten
tial of this lesion. Many of these factors have been 
related to prolonged or exaggerated estrogenic stim
ulation,318-320 including nulliparity, failure of ovula
tion (eg, polycystic ovary syndrome),321 late meno
pause, obesity (adipose tissue increases estrone 
formation),322 feminizing mesenchymal ovarian tu
mors,323 ovarian stromal hyperplasia and hypertheco- 
sis,324 and exogenous estrogen (including tamoxifen) 
administration.325-328

Factors that have not been related to the es
trogen hypothesis of carcinogenesis include diabetes, 
hypertension, prior pelvic irradiation,124 and familial 
predisposition.329’330 Animal experiments have pro
duced conflicting data on estrogen carcinogenicity; a 
neoplastic response has been demonstrated in ani

mals such as rats, mice, and rabbits but not in subhu
man primates. Numerous studies have indicated that 
estrone is the most important estrogen in endome
trial carcinogenesis and that this hormone is pro
duced primarily by extraglandular aromatization of 
plasma androstenedione.320 331’332 Estrogen receptors 
have been demonstrated in normal and neoplastic 
endometrium,332-336 adding to the evidence for spe
cific responsiveness of this tissue. Some authors336-339 
have postulated that endometrial carcinomas that de
velop in this hormonal milieu have a more favorable 
prognosis than those that do not. Finally, the role of 
oncogene alterations in the development and natural 
history of endometrial hyperplasia is just beginning 
to be defined.340’341

Clinical Signs. The dominant clinical sign of carci
noma is painless vaginal bleeding, at first slight and 
at intervals, later continuous and profuse. Pain ap
pears only late in the course of the disease. Post
menopausal bleeding should be emphasized as an 
important sign. In one study, endometrial carcinoma 
was found in 107 (13.7%) of 782 patients with this 
complaint.342

Diagnosis. The methods of diagnosis of endome
trial carcinoma include study of the clinical signs 
(metrorrhagia, white blood-tinged discharge, pain), 
hysterography,343 hysteroscopy,344 sonoangiogra-

FIGURE 4-84 Adenocarcinoma of endometrium: frequency 
(percentage) of appearance as a function of age (879 cases).
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phy,345 ultrasonography,346 exfoliative cytology, 
and (ultimately) histologic examination. Early diag
nosis is often the result of the practice of exfoliative 
cytology;254'306’307'347-348 the finding of neoplastic 
cells in vaginal, cervical, or endometrial secretions 
brings about the discovery of some asymptomatic 
cases. Endometrial aspiration is the technique of 
choice,304’306’309’349 because it produces fewer false
negative results than cervical scrapings (the poorest 
technique) or vaginal pool or endocervical aspiration 
(intermediate in value). Despite these technical pre
cautions, the percentage of false-negative reports 
remains in the range of 10% or greater, pointing out 
the need for adequate endometrial biopsy in clini
cally worrisome cases.3041309’347’348

In recent years, new instruments and techniques 
have permitted direct histologic sampling of the en
dometrium as an outpatient procedure.304’306 309 Al
though dilatation and curettage under anesthesia is 
generally considered the most reliable procedure, it 
does not sample the entire endometrium in most cas
es,350 and it is far more expensive and prone to com
plications than the outpatient procedures.351

Macroscopic Appearance. With the exception of a 
few tumors that arise in deep-seated foci of adeno
myosis, endometrial carcinoma begins on the surface 
of the uterus, most frequently on the posterior wall. 
It develops slowly and presents in one of two macro
scopic forms: localized or diffuse.

Localized carcinoma consists of a round, polypoid, 
or exophytic mass that is friable and often shows sur

face ulceration. The uterine cavity is progressively 
encroached on by soft, easily detachable neoplastic 
masses, which are embedded superficially in the my
ometrium (Fig. 4-85).

Diffuse carcinoma extensively infiltrates the thick
ened and indurated mucosa (Fig. 4-86). The volume 
of the uterus is increased but rarely surpasses that of 
a 3-month pregnancy. In advanced cases, the uterine 
cavity is filled with tumor, which may block the cer
vical canal and cause hematometra or pyometra.

Microscopic Appearance and Histologic Grading of 
Endometrioid Adenocarcinoma. Endometrioid ade
nocarcinoma is the most common type of carcinoma 
seen in the endometrium (see Table 4-5). It is char
acterized by numerous rounded glands of generally 
small and uniform size disposed in random fashion. 
They are lined by stratified epithelium, the cells of 
which show nuclear atypia and mitoses, the number 
and character of which vary according to the degree 
of differentiation of the tumor. The cells usually are 
oriented with their axes perpendicular to the base
ment membrane. In many cases, the degree of dif
ferentiation varies from one region to another.

The abundance of the connective tissue stroma 
also varies. It is in general well vascularized and con
tains prominent leukocytic and histiocytic infiltrates. 
Stromal foam cells are often seen.120 Reactive fi
brosis may be prominent. Foci of benign cartilagi
nous or osseous metaplasia are rarely present, but 
they must be differentiated from their malignant 
counterparts in mixed mesodermal tumors.144

FIGURE 4-85 Adenocarcinoma of endometrium: macroscopic appearance.
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FIGURE 4-86 Diffuse macroscopic pattern of 
endometrial carcinoma with deep myometrial in
vasion despite small size of uterus (compare with 
Fig. 4-85, in which a much larger uterus shows a 
more limited tumor).

The International Federation of Gynecology and 
Obstetrics (FIGO) and ISGP grading system for en
dometrioid adenocarcinoma is based primarily on 
the concept that these tumors become less differenti
ated by deviating from a glandular or papillary pat
tern to form solid sheets.128’352

Well-differentiated (grade I) adenocarcinoma is 
characterized by 5% or less of a nonsquamous and 
nonmorular solid growth pattern. The glands are of 
regular contour and little cellular atypia. The only 

histologic finding suggesting malignancy is the over
abundance of glands, which are crowded against 
each other with either no stroma separating them or 
separated by a reactive fibrous stroma or necrotic 
debris (Figs. 4-87 through 4-90). Pluristratification is 
present in most of the glands (Fig. 4-91). Mitoses 
may be numerous. The nuclei are larger than in 
normal cells, and their contours are indented. The 
nucleoli are enlarged, and the nuclear-cytoplasmic 
ratio is moderately augmented. If marked nuclear
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FIGURE 4-88 Focal well-differen
tiated (FIGO grade I) endome
trioid adenocarcinoma in atypical 
hyperplasia. Note cribriform (con
fluent) pattern of glands.

atypia is present, the FIGO grade is elevated to 
grade II.

Papillary structures may be prominent in some 
tumors (papillary or villoglandular endometrioid ade
nocarcinomas). These tumors must be distinguished 
from papillary clear cell or serous carcinomas (see 

below). The main diagnostic feature is that the cells 
are similar to those of the classic glandular endome
trioid pattern (Figs. 4-92 and 4-93).353

Electron micrographs have not demonstrated mor
phologic characteristics specific for the cancer cell. 
The modifications of fine structure of the malignant

FIGURE 4-89 Well-differentiated 
(FIGO grade I) endometrioid 
adenocarcinoma showing necrosis 
of stroma between glands, identi
fied by replacement of stromal 
cells by neutrophils.
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FIGURE 4-90 Adenocarcinoma of endo
metrium with stromal fibrosis.

cell are more of a quantitative than a qualitative 
nature 293,294,354,355

The nuclei are multilobate and show more or 
less deep invaginations of the membranes. They 
have a dense homogeneous structure, in which is 
found a voluminous nucleolus (Fig. 4-94). Enlarge
ments of about 50,000 times permit recognition of 
the filamentous and granular structure of this or
ganelle, as has been described in phase-contrast mi
croscopy. Its contours are poorly defined, but its 
components appear in parallel rows of round parti

cles measuring about 15 nm in diameter each. The 
nucleolus contains principally RNA (Feulgen-nega- 
tive and ribonuclease-positive).

The cytoplasm contains numerous mitochondria 
of similar size and appearance as those in normal 
endometrial cells. The lysosomes or dense bodies 
are found in greater number than in normal cells 
and their size is variable; most, however, are of the 
same size as mitochondria. They contain catabolic 
enzymes such as urease, phosphatases, and 
desoxyribonucleases.

FIGURE 4-91 Well-differentiated adenocarcinoma: detail of a gland.
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FIGURE 4-92 Well-differentiated 
(FIGO grade I) endometrioid 
adenocarcinoma of papillary (vil
loglandular) type.

The Golgi apparatus is well developed and some
times shows dilatation of its vacuolar structures (Fig. 
4-95). The appearance of the endoplasmic reticulum 
does not differ significantly from that of the normal 
cell; rarely, the membranes separate to form vacu
oles of varied shapes.

Pools of lipid with irregular contours are found 
disseminated in the cytoplasm, and many cells con
tain variable amounts of glycogen (see Fig. 4-95). 
The cell membranes are sinuous and here and there 
reveal desmosomes. Bundles of fine filaments of 
about 10 nm in diameter, frequently related to des-

FIGURE 4-93 Well-differentiated 
(FIGO grade I) endometrioid 
adenocarcinoma of papillary (vil
loglandular) type. Note the low- 
grade cytologic features (compare 
with Fig. 4-103).
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FIGURE 4-94 Adenocarcinoma of endometrium (electron micrograph, XI2,000): indented nu
clei (n.), voluminous nucleoli (nu.), and convoluted cell membranes. The irregular nuclear con
tours, the volume of the nucleoli, and the anarchic distribution of the cells characterize the 
neoplastic nature of the cells.

mosomes, are more numerous than in normal endo
metrial cells. Basement membranes such as we have 
described in the normal endometrium are found 
around the neoplastic cell masses and constitute the 
junction between the epithelial elements and the 
stroma. This fact casts doubt on the classic descrip
tion of rupture of the basement membrane as one of 
the cardinal manifestations of cancer. The stromal 
cells show irregularity of their nuclear and cyto
plasmic contours. Bundles of collagen fibers insinu
ate among them in all directions.

The differential diagnosis between well-differenti
ated adenocarcinoma and certain atypical hyper
plasias is difficult, and the pathologist must call on 
his or her fund of experience in distinguishing be
tween the two lesions.128.258’260’295-299 Haphazardly 
arranged glands, polystratification, and moderate 
nuclear atypia are typically found in cancer but are 

seen in some cases of hyperplasia as well. The ab
sence of myometrial invasion cannot be considered 
proof of benignity, because many carcinomas be
come invasive only as a late event. The most impor
tant single criterion of carcinoma is the presence of 
stromal invasion, which may present as diminution 
or loss of stroma between glands (see Figs. 4-87, 
4-88, and 4-96), as stromal necrosis (see Fig. 4-89), 
or as stromal fibrosis (see Fig. 4-90). The absence of 
this criterion is also important for distinguishing be
nign postradiotherapy atypias in hysterectomy speci
mens from persistent tumor.356

Moderately differentiated (grade II) adenocarcinoma 
is a predominantly glandular lesion, but it contains a 
significant minority (6% to 50%) of solid cell nests, 
often composed of anaplastic cells (Fig. 4-97). Even 
the glandular component usually shows more atypia 
than is seen in grade I adenocarcinomas.
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FIGURE 4-95 Adenocarcinoma of endometrium (electron micrograph, X42.000), n., nucleus; g., 
Golgi apparatus; c.d., lysosomes or dense bodies; gl., glycogen; I., lipids; m.i., cell membranes.

Poorly differentiated (grade III) adenocarcinoma 
consists predominantly of solid cell nests (Fig. 4-98), 
with glandular elements seen in less than 50% of the 
tumor or perhaps not at all. Differential diagnosis of 
this lesion from a carcinosarcoma (if malignant 
glands are present) or endometrial stromal sarcoma 
(if no glands are seen) may be extremely difficult. In 
some instances, a residual nesting of epithelial type 
may be seen (see Fig. 4-98) and may be accentuated 
with a reticulin stain. In others, electron microscopic 
evidence of epithelial differentiation or immunohis
tochemical demonstration of keratin filaments357 
may be the only evidence that the tumor is, indeed, a 
pure carcinoma. As we shall see, these markers of ep
ithelial differentiation may also be present in tumors 
that are classically considered to be of stromal origin.

Adenocarcinoma in situ. Adenocarcinoma in situ is a 
term that has been used in different ways by differ
ent observers. Some researchers269-271 have used it to 
describe the lesion that we call atypical hyperplasia 
(see above), associated with a particular cytoplasmic 
eosinophilia, whereas others299 have suggested that it 

be used to describe a particularly small focus of what 
we would designate as invasive adenocarcinoma. Be
cause the endometrium is the epithelium of the 
uterine corpus, this term could also be used to de
scribe any adenocarcinoma that has not yet invaded 
the myometrium. With this wide discrepancy in its 
definition, we agree with such authors as Tavassoli 
and Kraus278 and Fox and Buckley266 that it is best 
not to use this term at all. Certainly, if only a small 
focus of adenocarcinoma invading its own stroma is 
seen in a curettage or a hysterectomy specimen, it 
should be so described and treatment should be dis
cussed with the clinician.

Secretory Carcinoma. A variant of endometrioid ade
nocarcinoma has been designated secretory carci
noma; it consists of very well-differentiated cells 
forming glands that differ slightly if at all from those 
of normal secretory endometrium (Fig. 4-99). These 
tumors are rare in pure form but occur more fre
quently as foci within other endometrioid carcino
mas.358 They appear to be associated with a favor
able prognosis.
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FIGURE 4-96 Well-differentiated 
adenocarcinoma (bottom left) and 
complex hyperplasia (top right).

Ciliated cell adenocarcinoma. Ciliated cell adenocarci
noma is another uncommon variant of endometrioid 
adenocarcinoma. In this form, the neoplastic glands 
are composed predominantly or exclusively of cili
ated cells.359 The outcome of the few cases reported 
has been relatively favorable. The differential diag
nosis is with the much more common benign ciliary 
change, in which stromal invasion is obviously not 
present.

Adenocarcinoma with Squamous Differentiation (Adeno- 
acanthoma [Adenocarcinoma with Squamous Metapla
sia] and Adenosquamous Carcinoma). In the past 
decades, concepts of these tumors have changed con
siderably. They originally were thought to be rare 
tumors, characterized by foci of benign squamous 
metaplasia within an adenocarcinoma, and carrying a 
better prognosis than that of adenocarcinoma with
out this additional finding.360 In the past quarter 
century,316-317’361-365 these tumors became recognized 
as fairly common (up to 50% of endometrial carci
nomas in some series). Although it was originally 
thought that this reflected a true increase in inci
dence in recent years,361 most subsequent studies 
have not revealed such an increase.316 363’366 The sep
aration of adenocarcinomas with squamous elements 
into adenoacanthomas and mixed adenosquamous 
carcinomas resulted from the work of Ng and col
leagues.361 The former lesion is characterized by 
squamous or morular elements that appear histo
logically benign and generally grow either on the 
surface of the endometrial tumor or within gland lu
mina (Figs. 4-100 and 4-101). The glandular ele

ments are almost always of histologic grade I; the 
prognosis is at least as favorable as for similar-grade 
adenocarcinomas and in our hands is probably even 
more favorable. On the other hand, in adeno
squamous carcinomas, the squamous elements pos
sess cellular characteristics of malignancy and usually 
invade the stroma (Fig. 4-102). The glandular ele
ments are usually moderately or poorly differenti
ated, and indeed sometimes it is difficult to distin
guish the undifferentiated portion of a grade II or 
III adenocarcinoma from poorly differentiated squa
mous elements. In such a case, unless squamous dif
ferentiation can be demonstrated clearly, the diag
nosis of adenosquamous carcinoma should not be 
made. The criteria for squamous differentiation 
adopted by ISGP128 are as follows:

1. keratinization demonstrated with standard 
staining techniques

2. intercellular bridges
3. three or more of the following four criteria: 

sheet-like growth without gland formation or
palisading

sharp cell margins
eosinophilic and thick or glassy cytoplasm 
a decreased nuclear-cytoplasmic ratio (com

pared with foci elsewhere in the same 
tumor).

Although the criteria discussed above for benig
nity versus malignancy of the squamous elements can 
then be applied, the ISGP and several recent 
reports317’364’365 have recommended the use of the 
more inclusive term adenocarcinoma with squamous
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FIGURE 4-97 Moderately differentiated (FIGO grade II) adenocarcinoma. (A) Glandular compo
nents. <B) Detail of solid component.
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differentiation for both adenoacanthoma and adeno
squamous carcinoma, on the basis of the demonstra
tion that the grade of the glandular component 
rather than the appearance of the squamous ele
ments is most important prognostically.

The differential diagnosis of adenoacanthoma is 
with extensive squamous or morular metaplasia (see 

above) associated with benign glandular elements, 
frequently in the form of endometrial hyperplasia 
(see Figs. 4-48 and 4-83). The diagnosis of this type 
of carcinoma is made from the glandular elements, 
which must show the features previously described 
for grade I or II adenocarcinoma. In adenoacan
thoma, the glandular elements almost always domi-
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FIGURE 4-98 Poorly differentiated (FIGO grade III) adenocarcinoma.
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nate the squamous or morular ones. In adenosqua
mous carcinoma, although the glandular elements 
most often dominate, the squamous component may 
be equally prominent or even dominate the picture. 
Indeed, we have seen adenosquamous carcinomas 
that we thought were pure squamous cell carcinomas 
of the endometrium until multiple sections were 
taken. Similarly, adenosquamous carcinoma may me
tastasize as an adenocarcinoma, a pure squamous cell 
carcinoma, or in a mixed pattern. As mentioned 
above, the usual poor survival figures reported for 

adenosquamous carcinoma are thought to be due 
largely to the generally poor differentiation of the 
glandular elements. The squamous elements in this 
tumor are said to be aneuploid, as opposed to those 
in adenoacanthoma.366

Squamous Cell Carcinoma or Epidermoid Carcino
ma. Squamous cell carcinoma or epidermoid carci
noma of the endometrium is rare, with about 30 
cases reported.367 It originates in a focus of benign

FIGURE 4-99 Secretory carcinoma: back-to- 
back glands cytologically resembling normal 
early secretory endometrium.
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FIGURE 4-100 Adenoacanthoma (adenocarcinoma with squamous metaplasia) of endometrium: 
histologically benign squamous epithelium within gland lumen.

squamous metaplasia or as an overgrowth of an 
adenosquamous carcinoma. To establish a corporeal 
epidermoid carcinoma as definitely of endometrial 
origin, one must prove the absence of foci of adeno
carcinoma in the endometrium, of coexistent inva
sive epidermoid carcinoma of the cervix, and of any 

continuity between the tumor and the cervical squa
mous mucosa.368’369 These rare cases are composed 
of cords and nests of poorly differentiated squamous 
cells, among which are outlines of pearls and other 
foci of keratinization. Nuclear anomalies and mitoses 
are of variable prominence.

FIGURE 4-101 Adenoacanthoma (adenocarcinoma with squamous metaplasia) of endometrium.



252 I Chapter 4. The Corpus Uteri

FIGURE 4-102 Adenosquamous carcinoma: 
detail of neoplastic glands and invasive, histo
logically malignant, squamous elements.

Serous Carcinoma. Serous carcinoma is probably the 
most important of the nonendometrioid adenocarci
nomas, both because of its frequency (5% to 10% of 
all endometrial carcinomas) and its distinctive nat
ural history. It is defined as a primary carcinoma of 
the endometrium that is histologically identical to its 
more common counterpart seen in the ova- 
ry 235,236,370-376 This type of tumor is generally seen 
in older women and is usually moderately to poorly 
differentiated (Fig. 4-103). Characteristic histologic 
findings include broad papillae with fibrovascular 
cores, lined by secondary papillae with tufting and 
exfoliation of small clusters of cells. Psammoma 
bodies are a frequent but not universal finding. The 
cells and their nuclei are generally smaller and 
rounder than those of most endometrioid adenocar
cinomas. The differential diagnosis includes papillary 
variants of both classic endometrioid and clear cell 
carcinoma, as well as the papillary metaplasia usually 
seen at or near the endometrial surface (see above). 
Although they frequently occur in small uteri, serous 
carcinomas generally extensively invade the myome
trium within lymphatics or blood vessels (Fig. 4-104), 
are usually disseminated beyond the uterus at the 
time of diagnosis, and have a very poor prognosis. It 
has recently been shown that dissemination (perhaps 
really multifocal peritoneal neoplasia) is a major 
threat even when serous carcinoma in the uterus is 
limited to the endometrium or an endometrial 
polyp 235,236,375,376

Clear Cell Adenocarcinoma. This tumor, like se
rous carcinoma, is associated with a poor prognosis 
even when apparently confined to the uterine 
corpus or to the endometrium itself.236 It comprises 

about 4% of endometrial carcinomas.373 377-380 It oc
curs predominantly in postmenopausal women and 
is often in an advanced stage when first detected. 
Microscopically, the characteristic feature is the 
presence of large tumor cells with voluminous 
clear cytoplasm containing glycogen. A second 
population of cells projecting individually into lu
mina (hobnail cells) may be as numerous or even 
more so than the clear cells. Mucin may be present 
in lumina but rarely in tumor cell cytoplasm. The 
stroma is often focally hyalinized. The tumor cells 
grow in tubular (Fig. 4-105), papillary (Fig. 4-106), 
solid (Fig. 4-107), or mixed architectural patterns. 
The nuclei are usually pleomorphic and, if these 
tumors are to be graded at all, nuclear grading 
should be used exclusively. The differential diag
nosis is with benign clear cell, hobnail cell, and 
Arias-Stella changes, and with serous carcinoma. 
The latter may frequently coexist with clear cell 
carcinoma.376

Mucinous Adenocarcinoma. Mucinous adenocarcino
ma comprised 9% of all stage I endometrial carci
nomas in one series381 but is much less common in 
our experience. It is defined as an adenocarcinoma 
in which most of the tumor cells contain prominent 
intracytoplasmic mucin (Fig. 4-108). The tumor is 
usually well differentiated and the prognosis is 
favorable.381*382 The differential diagnosis includes 
mucinous metaplasia (distinguishable on architec
tural features), primary endocervical adenocarci
noma, and otherwise typical endometrioid endome
trial adenocarcinomas with minor foci of mucinous 
differentiation or abundant luminal rather than 
intracytoplasmic mucin.
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FIGURE 4-103 Serous adenocar
cinoma. (A) Low-power photomic
rograph showing complex papil
lary architecture. (B) Detail of 
small cells with round nuclei and 
frequent mitotic figures; tumor 
cells and necrotic debris are exfo
liated into lumina. Compare with 
Figures 4-92 and 4-93.
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FIGURE 4-104 Serous adenocar
cinoma of endometrium invading 
myometrial lymphatics.

Other Forms of Carcinoma. In addition to these his
tologic types of carcinoma, certain other patterns 
have been reported in the endometrium. Some cases 
of adenocarcinoma indistinguishable from the more 
common types described here may be shown, with 
appropriate stains, to contain argyrophil cells.383

This demonstration is probably not of prognostic 
significance. Much more rare is a true small cell car
cinoma of the endometrium resembling similar tu
mors seen in the bronchial tree.384 385 These and 
other undifferentiated carcinomas385 have a very poor 
prognosis.

FIGURE 4-105 Clear cell adeno
carcinoma, tubular pattern.
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FIGURE 4-106 Clear cell adeno
carcinoma, papillary pattern.

Other tumor types that occur more frequently in 
the cervix, but have been reported in the endome
trium, include glassy cell carcinoma,386 verrucous carci
noma,38,7 and adenocarcinomas with giant cell carcino
ma388 and with trophoblastic differentiation.389

Mixed Carcinomas. Mixed carcinoma of the endome
trium is a carcinoma containing more than one of 
the cell types described above. For the tumor to be 
characterized as mixed, the second type must com
prise at least 10% of the total volume of the tumor,

FIGURE 4-107 Clear cell adeno
carcinoma, solid pattern. Figures 
4-105 through 4-107 represent 
different fields within the same 
tumor.
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FIGURE 4-108 Mucinous adeno
carcinoma of endometrium.

as estimated from the examination of multiple sec
tions. The types of tumor encountered and their 
relative proportions should be specified in the pa
thology report. The prognostic implications of 
mixed carcinomas in which the subordinate type is 
less favorable have been poorly characterized, but 
Sherman and colleagues have suggested that tumors 
with 25% or more of a serous pattern display the 
unfavorable prognostic characteristics of pure se
rous carcinoma.376

Cytology. We prefer techniques that provide histo
logic rather than cytologic material for the definitive 
diagnosis of endometrial carcinoma, and techniques 
are available that provide such material on an outpa
tient basis in most cases. In a summary of the litera
ture, Vuopala309 noted an accuracy rate of 97% in 
the diagnosis of endometrial carcinoma with the 
Vabra aspiration technique, as compared with 42% 
to 70% in techniques relying predominantly on cyto
logic interpretation of vaginal or cervical material, 
73% for endocervical aspiration, and 75% to 88% 
for techniques using cytologic interpretation of ma
terial obtained directly from the endometrial cavity. 
The criteria for diagnosis of endometrial carcinoma 
from vaginal or cervical material are similar to those 
described for endometrial hyperplasia and often 
merely involve finding endometrial cells at the 
wrong time (late in the menstrual cycle or in a post
menopausal woman). In the case of carcinoma, these 
cells usually show greater cytologic atypia than is en
countered in most hyperplasias.

Although poorly differentiated endometrial car
cinomas usually do not pose any problems in cyto
logic diagnosis, a well-differentiated or grade I lesion 
may be difficult to distinguish from hyperplasia or 
even normal endometrium. The major distinguish
ing characteristic is cell size, which is generally larger 
than that of any benign endometrial cell, although 
smaller than the malignant endocervical cell. The 
cell size in endometrial carcinoma increases as the 
differentiation decreases. In addition to size, the nu
clear chromatin is irregularly distributed and vary
ing degrees of hyperchromasia are present (Color 
Fig. 4-6). The nucleus is generally round to oval, as 
is the cell itself. Although isolated cells may be seen, 
small groups are the rule. Enlarged solitary nucleoli 
are the general rule, although occasionally multiple 
nucleoli may be seen in a single nucleus. The cyto
plasmic borders are usually indistinct, and one, sev
eral, or many vacuoles may be present in the 
cytoplasm. The cells often contain leukocytes or cel
lular debris. Relatively few tumor cells may be seen, 
particularly in material obtained distant from the en
dometrial cavity itself and in well-differentiated 
carcinomas. In these cases, an inflammatory diathesis 
consisting of cellular debris, leukocytes, erythrocytes, 
histiocytes, and fibrin may provide the first clue to 
the diagnosis of a carcinoma.

Although this discussion is largely relevant to ad
enocarcinoma of the endometrioid type, other histo
logic types may be diagnosed by finding the appro
priate cells in cytologic material: benign squamous 
cells coexisting with malignant glandular ones in ade-
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noacanthoma (Color Fig. 4-7), malignant glandular 
and squamous cells in adenosquamous carcinoma, 
abundant well-preserved cytoplasm (occasionally op
tically clear) in clear cell carcinoma, and papillary 
structures with occasional psammoma bodies in se
rous carcinoma.

Staging of Endometrial Carcinoma. The FIGO 
clinical staging system in use for many years was su
perseded in 1988 by a surgical staging system 
(Table 4-6).352 Clinical staging is now supposed to 
be used only for patients who are not candidates for 
staging by laparotomy, usually for medical reasons 
(eg, marked obesity and severe diabetes). The ex
tent of surgical staging in an individual patient—for 
example, whether lymph node dissection will be 
performed—is often based on an estimate of risk 
versus benefit, which in turn is based on an assess
ment of tumor type and grade, extension to involve 
the cervix, and depth of myometrial invasion. Most 
studies have shown the intraoperative evaluation of 
these factors to be more reliable by frozen section 
than by gross evaluation only of the hysterectomy 
specimen.390-392

One effect of surgical staging is to eliminate the 
confusion formerly caused by the use of fractional 
(endometrial and endocervical) curettage to identify 
carcinomas that have extended to the cervix (stage 
II). If such a procedure is performed, the pathologist 
should remember that the presence of carcinoma in 
the specimen submitted as “endocervix” does not 
confirm stage II disease unless cancerous invasion of 
endocervical stroma can be demonstrated histo
logically.390’393’394 The value of separating new sur
gical stages IIA and IIB has been confirmed in one 
recent report in which the recurrence rates in these 
two stages were 0 and 63% respectively.395

Another problem encountered in staging endo
metrial carcinomas involves the best definition of

TABLE 4-6.
The 1988 FICO Surgical Staging System for Uterine Corpus 
Carcinoma

Stage I: Confined to the uterine corpus
IA Tumor limited to endometrium
IB Invasion of less than half of the myometrium
IC Invasion of more than half of the myometrium

Stage II: Uterine cervix involved
IIA Endocervical glandular involvement only 
IIB Cervical stromal invasion

Stage III: Pelvic extension
IIIA Tumor invades serosa and/or adnexa and/or positive 

peritoneal cytology
IIIB Vaginal metastasis
IIIC Metastases to pelvic and/or paraaortic lymph nodes 

Stage IV: Extrapelvic extension
IVA Tumor invasion of bladder and/or bowel mucosa
IVB Distant metastases including intra-abdominal and/or 

inguinal lymph nodes 

stage III disease. It has been shown in several se
ries396-399 that some patients with carcinoma involv
ing the endometrium and one or both ovaries 
probably have separate primaries rather than meta
static disease. In these cases, the patients are usually 
young, the tumors well-differentiated, and the prog
nosis excellent, in contrast to other patients with 
true stage III disease.

Despite these problems, several studies have al
ready confirmed the value of surgical staging of en
dometrial carcinoma.395’400401 Because grading is 
included in the new staging system, the advisability 
of raising the architectural grade for “inappropri
ate” nuclear atypia has been questioned by some 
investigators.402’403

Evolution, Prognosis, and Treatment. The degree 
of differentiation in adenocarcinoma shows good 
correlation with the clinical prognosis. As a general 
rule, the better differentiated the tumor, the longer 
the median survival (all other factors, such as size, 
myometrial invasion, clinical stage, patient age, and 
adequacy of initial therapy, being equal).390’400’401’404- 
406 Only endometrioid adenocarcinoma and its vari
ants can be graded reproducibly and meaningfully 
by the usual criteria.

Adenocarcinoma of the endometrium remains 
localized for a long time and, for this reason, has a 
more favorable evolution than carcinoma of the cer
vix. Metastatic dissemination by the lymphatic route 
involves the hypogastric, iliac, aortic, and lumbar 
nodes, but rarely occurs in the absence of myome
trial or cervical invasion.400’407 408 It is common to 
find intralymphatic tumor infiltrates beneath the 
vaginal mucosa as the first sign of recurrence after 
surgical or radiation therapy;409 modifications of the 
lymphatic circulation brought about by postradio- 
therapeutic secondary fibrosis may be invoked to ex
plain these retrograde localizations. The occurrence 
of ovarian and pelvic peritoneal metastases by means 
of the intratubal route,410 by a mechanism identical 
to that advanced to explain these localizations of en
dometriosis, may not be of great importance.411 Peri
toneal dissemination in cases of serous carcinoma 
may represent multifocal carcinomatosis.235’236’375’376 
Hematogenous metastases generally appear late in 
the course of the disease and localize with greatest 
frequency in the lungs, liver, and bones. In extensive 
cases, the tumor breaks through the uterine serosal 
surface and involves the peritoneum. Considering all 
clinical and histologic groupings together, endome
trial adenocarcinoma shows a 5-year survival rate in 
the range of 70%, somewhat more favorable than 
that of cervical carcinoma.412 By clinical stage, the 
5-year survival rate is about 75% to 80% in stage I, 
50% to 60% in stage II, 30% in stage III (but bet
ter if the only extrauterine tumor is in the ovar
ies),396-399 and 10% in stage IV. These survival rates 
are better in the corresponding surgical stages.412 
They are generally worse for serous, clear cell, pure 
squamous cell, and undifferentiated carcinomas.
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Regardless of the histologic type, the presence 
and extent of myometrial invasion are important 
prognostic features. Most important is the observa
tion that endometrioid tumors without any myome
trial invasion have a negligible risk of metasta
sis.390,400’401 The extent of myometrial invasion, 
when present, definitely relates to the likelihood of 
metastasis and death. Different authors have pro
posed different ways of measuring the extent of myo
metrial involvement,413,414 although the classic ex
pression of invasion into the inner, middle, or outer 
third of the myometrium is the system that we have 
usually used, and the inner or outer half is now man
dated by FIGO. It is important not to overinterpret 
as myometrial invasion the extension of carcinoma 
into “tongues” of endometrium penetrating shallowly 
into the myometrium or extension into foci of ade- 
nomyosis.184,185 Rounded rather than angular tumor 
borders, as well as residual nests of benign endome
trial stromal cells, are helpful in both of these 
circumstances.

In addition to these tumor-related factors, host- 
related factors are of prognostic importance. The fa
vorable prognosis of endometrial carcinoma in 
young women, particularly in association with the 
Stein-Leventhal syndrome, has long been noted, and 
observations have indicated that elderly patients with 
endometrial carcinoma have a particularly poor 
prognosis.415 The significance of a host immunologic 
response is probably also considerable.338

Other factors of unfavorable prognostic signifi
cance include the presence of myometrial lymphat- 
ic/vascular space invasion,416-419 involvement of the 
lower uterine segment by cancers limited to the cor
pus,420,421 and positive peritoneal cytology.422-424 It is 
hotly debated whether the latter finding is an inde
pendent indicator of poor prognosis, with most 
studies claiming that it is not independent of other 
factors such as stage and grade. The last major histo
logic factor associated with prognosis is the presence 
in nonneoplastic endometrium accompanying the 
tumor of hyperplastic425,426 or metaplastic chang
es,*39,140 which appears to convey a more favorable 
prognosis. This goes along with the observation that 
carcinomas developing in a background of endoge
nous or exogenous hyperestrinism tend to be of a 
more favorable type.326,337,339,427

Other nonmorphologic factors may also be im
portant in prognosis. These include the presence of 
estrogen and progesterone receptors in the tu- 
mor333,334,336 (although a primary carcinoma and its 
metastases may not show the same pattern428), the 
finding of specific oncogene alterations,340,341 and 
quantitative features including those analyzed by 
flow cytometry.429-431

Treatment is determined in large measure by the 
surgical staging findings and usually is limited to sur
gery in favorable cases. Vaginal or external irradia
tion may be added (formerly often before surgery, 
now usually postoperatively).432-434 Some medically 
inoperable patients may be treated by radiation ther

apy alone.435 Chemotherapy436 or hormonal thera
py437 can be used for advanced or recurrent disease. 
The presence of hormone receptors in the tumor au
gurs a favorable response to treatment with proges
tins.437 Recurrences in endometrial carcinoma are 
detectable within 2 years in 70% of the cases des
tined to recur.438

Uterine Sarcomas and Mixed 
Tplthelial-Nonepitheiial Tumors

Malignant connective tissue and mixed tumors are 
more common in the corpus than in the cervix uteri 
and characteristically appear in mature women. 
They represent 5% or fewer of malignant uterine 
corporeal tumors, although they constitute a higher 
percentage in black women. Their clinical presenta
tion is essentially identical to that of endometrial car
cinoma: serosanguineous or frankly hemorrhagic 
discharge; presence of a palpable mass; pain when 
the tumor is extensive; cachexia, anemia, and meta
static generalization at the terminal stage. The back
ground of hyperestrogenism and the clinical triad of 
obesity, hypertension, and diabetes often seen in 
women with endometrial carcinoma are of less signif
icance in relation to sarcomas. Epidemiologic factors 
are difficult to analyze in this heterogeneous group 
of tumors, because factors favoring the development 
of, for example, leiomyosarcoma may be entirely dif
ferent from those related to carcinosarcoma. Unfor
tunately, most studies tend to consider all of these 
tumors as a single group.439 We do know that pelvic 
irradiation seems to play a role in the development 
of carcinosarcomas but probably not of the other tu
mors in this group.440 Hyperestrinism may also con
tribute to the development of carcinosarcomas.441

The classification of uterine sarcomas and mixed 
tumors is presented in Table 4-5, with the exception 
of the malignant smooth muscle tumors (leiomyosar
comas), which are included in Table 4-3. The discus
sion here will focus first on pure endometrial 
stromal tumors, then the mixed tumors (including 
some benign variants) of endometrial origin, and fi
nally on leiomyosarcoma and rare malignant tumors 
of the uterine corpus.

Any classification, no matter how complete, 
must still leave room for an occasional undifferenti
ated or unclassifiable sarcoma, as well as for malig
nant tumors the epitljelial brqionepithelial nature of 
which is not apparent. We hope that future studies 
will resolve continuing problems about the nature, 
treatment, and natural history of such lesions.

Endometrial Stromal Tumors. Although the uterine 
tumors of pure endometrial stromal type were first 
described in 190 8,442 they were not well character
ized until the classic study of Norris and Taylor in 
19 66.443 This latter publication divided the endome
trial stromal tumors into three types with very differ
ent clinical implications:
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1. Stromal nodule, a benign tumor
2. Low-grade endometrial stromal sarcoma, for

merly known as endolymphatic stromal myosis, a 
malignant tumor of generally indolent aggres
sive behavior

3. High-grade endometrial stromal sarcoma, a 
fully malignant tumor with a generally unfa
vorable prognosis.

The pathologic criteria for distinguishing these 
three lesions have become somewhat controversial in 
recent years, with the proposed addition of a fourth 
diagnostic entity—poorly differentiated endometrial 
sarcoma.444

Despite the controversy at the higher end of the 
spectrum of malignancy in this group of neoplasms, 
the criteria for the diagnosis of the benign stromal 
nodule have remained constant. This lesion is de
fined as a well-circumscribed tumoral proliferation 
of uniform cells resembling the stromal cells of 
normal proliferative-phase endometrium. The key 
term in this definition is well-circumscribed, because 
the pushing margins of this lesion are essentially the 
only feature by which it may be distinguished from 
low-grade endometrial stromal sarcoma. Nodule is 
probably a misleading term, because these lesions 
can measure up to 15 cm in diameter, with median 
diameters of 4.0 cm445 and 5.7 cm446 in the two 
largest series reported. In any event, there is com
plete agreement that stromal nodules—regardless of 
their size—are completely benign, with no known 
recurrences or deaths in any published series.

As indicated above, low-grade endometrial stromal 
sarcoma is composed of cells that are essentially iden
tical to those of the benign stromal nodule, the only 
difference between the tumors being the infiltrative 
margins of low-grade stromal sarcoma, compared 
with the virtually total circumscription of the stromal 
nodule. Low-grade stromal sarcomas may appear 
grossly well circumscribed, but at least half of these 
tumors are described as demonstrating diffuse myo- 
metrial permeation by worm-like masses or multiple 
nodules, with gross extrauterine extension in as 
many as one-third of cases.444-447 At the microscopic 
level, these tumors are by definition infiltrating. 
They are always seen in the myometrium and fre
quently involve the endometrium as well. Plugs of 
tumor are commonly identified within lymphatic or 
venous channels, leading to the frequent designation 
of this tumor in the older literature as endolymphatic 
stromal myosis. Despite this extensive invasion, these 
tumors are cytologically no more malignant in ap
pearance than the stromal nodule. The component 
cells are small and uniform in size and shape, with 
minimal cytologic atypia and generally few mitotic 
figures (Figs. 4-109 and 4-110). More than 10 mi
totic figures per 10 high-power microscopic fields 
are occasionally seen, but increased mitotic activity 
alone, in the absence of other criteria of high-grade 
malignancy, does not appear to influence the be
havior of the tumor. Atypical mitoses are not seen in 

the low-grade tumors, and large foci of necrosis are 
usually absent.

A characteristic feature is the vascular pattern, 
with many of the numerous vessels in the tumor re
sembling the spiral arterioles of normal endome
trium, with tumor cells arranged in a whorling 
pattern around them. Additional features occasion
ally encountered focally or diffusely include epithe
lioid differentiation, characterized by a glandular or 
sex cord-like pattern,446-448 and foci of smooth (and 
rarely skeletal) muscle differentiation.449

Immunohistochemical studies have shown a 
highly variable pattern, with virtually all tumors pos
itive for vimentin, many for both desmin and smooth 
muscle actin, and some for epithelial markers.450’451 
Flow cytometric analysis reveals a diploid or near 
diploid pattern.452,453 The tumors usually contain es
trogen and progesterone receptors and are respon
sive to progestin therapy.452’454-456

Low-grade stromal sarcoma is a malignant tu
mor, but the initial local recurrence or distant metas
tasis may take place many years after the initial 
surgery was performed, especially in the case of tu
mors that were initially limited to the uterine corpus. 
It is not at all unusual in our experience to see a pa
tient who presents with a pelvic, abdominal, or even 
pulmonary tumor with the histologic features of low- 
grade endometrial stromal sarcoma and a history of 
hysterectomy for supposed leiomyomata or adeno
myosis 10 or 15 years earlier. On histologic review of 
the hysterectomy specimen, the primary sarcoma 
generally is identified. These tumors may also be pri
mary in the ovary or in extrauterine and extra- 
ovarian foci of endometriosis—a fact that is also true 
for the other sarcomas and mixed tumors and (as is 
well known) for endometrioid carcinoma as well.

The differential diagnosis between endometrial 
sarcomas of low and high grade has become some
what controversial within the past decade. In the 
classic article of Norris and Taylor,443 the distinction 
between low-grade and high-grade sarcomas of endo
metrial stromal type was made solely on the basis of 
mitotic counting, with more than 10 mitotic figures 
per 10 high-power fields considered diagnostic of the 
high-grade tumor. More recent studies have sug
gested that increased mitotic activity alone does not 
alter the behavior of a low-grade sarcoma, and more 
than 10 mitoses per 10 high-power fields are even 
reported in occasional stromal nodules, which still 
behave benignly if otherwise well differentiated and 
well circumscribed.445’446 In 1982, Evans444 sug
gested that there were really two fundamental types 
of sarcoma derived from the endometrial stroma: a 
tumor for which he retained the name endometrial 
stromal sarcoma, which could be more or less 
mitotically active but still resembled endometrial 
stroma histologically, and a tumor that he designated 
poorly differentiated endometrial sarcoma, character
ized by its anaplastic appearance, lack of resem
blance to normal endometrial stroma, and frequent 
resemblance to the stromal component of carcinosar-
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FIGURE 4-109 Low-grade endometrial 
stromal sarcoma. (A) Low-power view. (B) 
Detail. Note prominent vascularity and ab
sence of atypia.

comas. Chang and colleagues447 have recently en
dorsed this view. In their large series, neither mitotic 
activity nor cytologic atypia was predictive of tumor 
recurrence for patients with stage I sarcomas 
showing typical endometrial stromal differentiation.

The main question that remains to be answered 
is whether the complete body of endometrial stromal 
sarcomas should be divided into two groups with the 
nomenclature suggested by Norris and Taylor, two 
groups as defined by Evans, or three groups, as we 
would prefer—Imu-grade stromal sarcoma, high-grade 
stromal sarcoma, and undifferentiated sarcoma. In an 
unpublished study of Gynecologic Oncology Group 
(GOG) cases, we recently used this tripartite classifi
cation, accepting as high-grade endometrial stromal 
sarcomas those tumors that still showed to some ex
tent the vascular pattern and cytologic features of 
endometrial stromal differentiation, but with consid
erably more cellular pleomorphism, often accompa
nied by necrosis, increased mitotic activity, and 

atypical mitotic figures as well (Fig. 4-111). Undiffer
entiated sarcoma was defined as a nonepithelial ma
lignant neoplasm originating in the endometrium 
but showing no histologic features suggestive of en
dometrial stromal differentiation, and no features of 
any of the other common sarcomas (eg, leiomyosar
coma or rhabdomyosarcoma). Using these defini
tions, both of these tumor types were associated with 
a high probability of both initial extrauterine spread 
and subsequent recurrence, with a mortality rate in 
the range of 50% at a mean 2!/2-year follow-up. 
There were no deaths among the patients with low- 
grade stromal sarcomas in this series, although a few 
patients had already demonstrated local or distant 
recurrences. We anticipate that some of the low- 
grade tumors will prove to be lethal in the future, 
but probably for the most part more than 5 years 
after initial treatment.

The highly aggressive behavior of the high-grade 
and undifferentiated sarcomas is in agreement with
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FIGURE 4-110 Low-grade endo
metrial stromal sarcoma: detail of 
bland cells and uniform vascular 
pattern.
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FIGURE 4-111 High-grade endo
metrial stromal sarcoma. General 
stromal pattern is retained, but 
the tumor cells are pleomorphic 
(compare with Fig. 4-110 at the 
same magnification). Note the 
atypical mitotic figure at lower 
left.
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the studies reported in the literature.444’446’456 457 
However, the reported experience with these tumors 
is limited and perhaps not reliable, in part because 
they are considerably less common than the low- 
grade stromal sarcomas, and in part because diag
nostic criteria and nomenclature have varied so 
widely, as discussed above. High-grade stromal sarco
mas, in contrast to the low-grade type, tend to be re
ceptor-negative and may be aneuploid.458459 Ploidy 
studies do not predict behavior better than classic 
histologic analysis.459

The primary differential diagnosis of the three tu
mors in this group is with each other. Low-grade 
stromal tumors must also be distinguished from in
travenous leiomyomatosis and the extremely rare 
uterine hemangiopericytoma, which has a similar vas
cular pattern.460 The high-grade and undifferenti
ated sarcomas have their differential diagnosis with 
poorly differentiated and undifferentiated endome
trial carcinomas and other high-grade sarcomas of 
specific types (eg, malignant fibrous histiocytoma 
and leiomyosarcoma).

Mixed Epithelial-Nonepithelial Tumors. This group 
of tumors is one in which both an epithelial and a 
stromal component contribute to the architecture of 
the tumor. Because of the unusual composition of 
this group of tumors, they have always raised ques
tions concerning their histogenesis and pathways of 
differentiation, as well as the relative contributions 
of the different elements in determining the natural 
history, prognosis, and treatment of each tumor in 
the group.

The nomenclature for the group of tumors pre
sented in Table 4-5 provides a prefix (adeno- or 
carcino-) that conveys the benign or malignant ap
pearance of the epithelial component, and a suffix 
(-fibroma, -myoma, or -sarcoma) that indicates the be
nign or malignant appearance of the nonepithelial 
component. Therefore, of the common mixed tu
mors of malignant type, carcinosarcoma contains 
both epithelial and nonepithelial elements that are 
histologically malignant, whereas adenosarcoma is 
characterized by a benign epithelial component and 
a malignant stroma.

In the current classification, carcinosarcoma is 
synonymous with the terms malignant mixed meso
dermal tumor and malignant mixed mullerian tumor. 
Although we and others have sometimes used the 
term carcinosarcoma to denote a homologous tumor 
and malignant mixed mesodermal tumor to indicate 
one with heterologous elements, the current termi
nology uses a single term for both and then specifies 
whether the tumor is homologous or heterologous.

By definition, any lesion placed in the mixed 
tumor category must contain separate epithelial and 
nonepithelial components, both of which are integral 
parts of the lesion. Therefore, among the lesions 
that are excluded from this category but may be con
fused with it are pure endometrial stromal tumors 
(usually of low grade) in which the stromal cells dif

ferentiate focally into tubular, gland-like, or sex 
cord-like structures, and endometrial carcinomas 
with spindle cell (sarcomatoid) metaplasia which are 
identifiable as such with routine histologic staining.

Carcinosarcoma. Carcinosarcoma is the most 
common of the neoplasms in the uterine mixed 
tumor group, and the most common endometrial 
cancer after carcinoma. Many clinical and epi
demiologic discussions of “uterine sarcomas” in the 
literature refer primarily to this tumor. Although 
common within this group, carcinosarcoma is still a 
rare tumor, comprising only 2% to 3% of all uterine 
cancers.461

Carcinosarcoma is predominantly a tumor of eld
erly women, but well-documented cases have oc
curred in younger patients. They are generally large, 
bulky, solitary, polypoid masses. The tumors present 
clinically with abnormal vaginal bleeding, often fill 
the uterine cavity, and may protrude through the ex
ternal cervical os. The diagnosis is usually made by 
endometrial curettage, but sometimes only the epi
thelial or the stromal component is recognized in the 
initial specimen. Cervicovaginal smears are often also 
initially interpreted as adenocarcinoma.462 463

The cut surface of a carcinosarcoma of the endo
metrium is generally fleshy and variegated, with 
grossly recognizable areas of hemorrhage and ne
crosis (Fig. 4-112). The tumor usually invades into 
the myometrium and often has spread beyond the 
uterine corpus at the time of initial surgery.

Microscopically, carcinosarcomas are character
ized by an intimate admixture of malignant epithelial 
and nonepithelial elements (Figs. 4-112, 4-113 and 
4-114). The epithelial component is generally an ad
enocarcinoma showing one or more of the patterns 
of differentiation (eg, endometrioid, serous, clear 
cell) usually encountered in pure endometrial carci
noma. A squamous Component is frequently present. 
There is a tendency for the carcinomatous compo
nent to be moderately to poorly differentiated.464

The stromal component is usually a high-grade 
sarcoma of indeterminate type, but may occasionally 
be well differentiated and may be recognizable as en
dometrial stromal sarcoma, fibrosarcoma, or leio
myosarcoma. In about half of the cases, there is a 
heterologous stromal component, meaning that the 
tumor contains foci of sarcoma differentiating to
ward elements not normally found in the uterine 
corpus. The most common type is rhabdomyosar
coma, characterized by a malignant striated muscle 
component (see Fig. 4-112). Less common elements, 
in decreasing order of frequency, are chondrosar
coma (see Fig. 4-113), osteosarcoma, and liposar- 
coma. More than one heterologous element may be 
present.

The pathogenesis and pathway of differentiation 
of these tumors have been of interest to many inves
tigators. Speculation has centered on whether they 
represent collision tumors (a mixture of two histo- 
genetically distinct malignant cell populations), com-
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FIGURE 4-112 Carcinosarcoma of corpus uteri. (A) Macroscopic appearance. (B,C,D) Cytologic 
and histologic appearances, showing the presence of striated muscle cells.

bination tumors (representing an origin of both 
elements from a common stem cell), or composition 
tumors (pure carcinomas with reactive, atypical, but 
benign stromal elements). These possibilities have 
been investigated by numerous studies using electron 
microscopy, tissue culture, heterotransplantation, 
and immunohistochemistry. Most of the recent 
studies have been interpreted as supporting the 
“combination tumor” theory.464 Of particular in
terest are immunohistochemical studies465-467 that 
have confirmed that epithelial markers such as 
cytokeratins and epithelial membrane antigen are 

frequently displayed by the sarcomatous-appearing 
cells.

Additional evidence in favor of the combination 
tumor theory comes from observations that the ini
tial metastases of uterine carcinosarcomas are usually 
of pure carcinomatous type, less frequently mixed 
and only rarely of pure sarcomatous appear
ance.464,466 Silverberg and colleagues,464 in a GOG 
series of 203 cases, noted that metastases to lymph 
nodes occurred with about the same frequency as in 
poorly differentiated endometrial carcinomas, and 
that the presence or absence of metastases at initial
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FIGURE 4-113 Carcinosarcoma: adeno
carcinoma, stromal sarcoma, and chondro
sarcoma.

exploratory laparotomy correlated more closely with 
the appearance of the epithelial component than that 
of the stromal component of the primary tumor. All 
these observations suggest that (1) both the epithelial 
and nonepithelial elements within these tumors are 
derived from a single precursor cell type; (2) the car
cinomatous component ultimately drives the be
havior of the tumor; and (3) perhaps most of the 
carcinosarcomas are truly metaplastic carcinomas, as 
encountered in most other organs of the body.

Because of the complex histologic appearance 
of these tumors, the relationship of the different el

ements within them to prognosis has been investi
gated in numerous studies over the years, often 
with variable results. The surgical stage and depth 
of myometrial invasion have been shown to be im
portant prognostic indicators in almost every large 
published series, although other pathologic factors 
have been more controversial.464 Although early 
studies suggested that heterologous tumors—parti
cularly those containing rhabdomyosarcoma—had a 
poorer prognosis than homologous ones, more re
cent studies generally have not confirmed this 
observation.464468-470

FIGURE 4-114 Carcinosarcoma of endo
metrium: malignant gland and stroma.
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Features related to the frequency of metastases 
detected at staging laparotomy in the large series of 
Silverberg and colleagues464 included the following: 
a carcinomatous component that was high-grade en
dometrioid, serous, or clear cell; deep myometrial in
vasion; lymphatic or vascular space invasion; and 
involvement of the isthmus or cervix. On the other 
hand, most features of the stromal component of the 
primary tumor, including grade, mitotic index, and 
the presence or absence and types of heterologous 
elements, showed no relation to the presence of me
tastases at operation. Longer follow-up is required to 
determine whether these factors may eventually 
prove to be of some prognostic significance. Other 
factors that have not been investigated adequately in
clude the relative proportions of epithelial and 
nonepithelial elements and the immunophenotype of 
the tumor (ie, whether or not the stromal compo
nent is immunohistochemically positive for epithelial 
markers).

Initial metastases of these tumors appear to be 
predominantly of the epithelial component. Thus, 
metastatic endometrioid, serous, or clear cell carci
noma is typical of early spread from an endometrial 
carcinosarcoma. Deligdisch and colleagues471 have 
noted that subsequent recurrences, on the other 
hand, were composed largely of sarcomatous 
elements.

Adenosarcoma. Unlike carcinosarcoma, which has 
been recognized for many decades, adenosarcoma 
was first described in 19 7 4.472 Thus, there are still 
large gaps in our knowledge of the epidemiology, 

histogenesis, and clinical and pathologic features of 
this tumor. Several hundred cases have, however, 
been reported, with the largest series comprising 
100,473 31,474 and 2 5475 cases.

Adenosarcoma is defined as a tumor composed 
of a benign epithelial and a malignant nonepithelial 
component. It fills the gap between the completely 
benign (adenofibroma, adenomyoma) and high
grade malignant (carcinosarcoma) neoplasms in the 
endometrial mixed tumor group.

Adenosarcomas are usually diagnosed in a 
somewhat younger population than that which is 
characteristic of carcinosarcoma. The mean age in 
most series has been between 55 and 60 years, but 
cases have been seen in younger women and even in 
children. Like other endometrial malignant tumors, 
adenosarcomas usually present with abnormal vag
inal bleeding. They are usually solitary lesions aris
ing in the uterine fundus and projecting into the 
endometrial cavity, and average about 5 cm in diam
eter. They are occasionally associated with prior 
pelvic radiation or with exogenous or endogenous 
hyperestrinism ,473

Microscopically, adenosarcoma is characterized 
by benign epithelial elements intimately admixed 
with a malignant stromal component (Fig. 4-115). 
Many histologic features of the tumor are reminis
cent of those of cystosarcoma phyllodes of the 
breast.476 Broad, leaf-like, papillary processes are 
usually present on the surface, and the deeper epi
thelial component is almost always cuffed by bands 
of hypercellular stroma. The tumor is usually lim
ited to the endometrium, with a generally sharp

FIGURE 4-115 Adenosarcoma. 
Benign-appearing glands show 
squamous metaplasia and are 
cuffed by hypercellular malignant 
stroma.
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junction between its base and the underlying myo
metrium. In a proportion of cases that varies from 
one series to the next, myometrial invasion is pre
sent. The myometrial invasion may be deep and 
may include involvement of vascular and lymphatic 
spaces. Extrauterine spread was present in the GOG 
series of Kaku and colleagues in 6 of 31 cases sub
jected to hysterectomy and staging laparotomy.474

The benign epithelial component of the tumor 
is generally characterized by papillary processes, 
cystically dilated glands, and compressed slit-like 
glands. Metaplastic changes and some degree of 
glandular atypia may be present, but by definition 
malignant change is absent. If even focal carcinoma
tous elements are encountered, the diagnosis be
comes carcinosarcoma.

The stromal component by definition is cytologic
ally malignant, but it is usually of lower grade than 
that which is characteristically seen in carcinosarcoma. 
In most adenosarcomas, the stroma is of homologous 
type and is composed of spindled or round cells re
sembling fibroblasts, endometrial stromal cells, or 
both. Focally dense cuffs of hypercellular stroma sur
rounding glands are almost always seen. Stromal mi
toses are present but, as in the case of atypia, usually 
do not reach the levels seen in carcinosarcoma. They 
generally range in number between 3 and 20 mitotic 
figures per 10 high-power fields. Tumors with fewer 
than this number of mitoses are generally found to be 
adenofibromas, which behave in a completely benign 
manner.

Foci of hemorrhage, necrosis, foam cells, smooth 
muscle cells, stromal fibrosis, and stromal hyaliniza- 

tion may be present in varying proportions. A heter
ologous stromal component—usually rhabdomyosar
coma or chondrosarcoma—may be present. As with 
carcinosarcoma, it is debatable whether the presence 
of a heterologous component alters tumor behavior. 
Sex cord-like elements, consisting of solid nests, tra
beculae, and solid or hollow tubules composed of be
nign-appearing epithelial-type cells, may occasionally 
be present in the stromal component of the tumor 
and do not appear to alter its behavior.477

The most important histopathologic variant of 
adenosarcoma is the pattern that has been desig
nated adenosarcoma with sarcomatous overgrowth.4’74-4’76 
This is defined by the presence of a pure sarcoma— 
usually of a higher grade and mitotic index than en
countered elsewhere in the tumor—that overgrows 
the typical adenosarcoma to account for at least 25% 
of total tumor volume (Fig. 4-116). The true fre
quency of this phenomenon is not known, because it 
represented 10 of 125 cases of adenosarcoma in one 
series478 and 17 of 31 in another.474 Because the
former series was composed largely of consultation 
cases, and the latter of GOG cases subjected to 
staging laparotomy, we suspect that the true preva
lence of this tumor type is probably intermediate be
tween the two extremes reported.

In both series, nevertheless, sarcomatous over
growth was an ominous prognostic feature, with 
tumor recurrences developing in 44% to 70% of 
cases, compared with 14% to 25% of those without 
sarcomatous overgrowth. Thus, adenosarcoma can in 
general be considered a relatively favorable malig
nant tumor unless stromal overgrowth is present.

FIGURE 4-116 Adenosarcoma 
with sarcomatous overgrowth. 
Pure high-grade sarcoma occupies 
most of this field and accounts for 
more than 25% of the tumor sam
pled for microscopic examination.
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Initial recurrences are usually vaginal, pelvic, or ab
dominal, and often appear at an interval of 5 years 
or more after hysterectomy. Vaginal recurrences 
may resemble the primary tumor or be composed of 
pure sarcoma, whereas distant metastases are almost 
always composed of the sarcomatous component 
alone.

As emphasized above, this relatively favorable 
prognosis is altered dramatically by the presence of 
sarcomatous overgrowth. An increased risk of recur
rence is also noted with myometrial invasion. Other 
features that have been reported in some series as 
unfavorable prognostic factors include the presence 
of extrauterine spread at the time of diagnosis, ne
crosis in the primary tumor, the presence of heterol
ogous elements (particularly rhabdomyosarcoma), 
high sarcoma grade, and high mitotic index of the 
stromal component.473-476 In the GOG series of 
Kaku and colleagues,474 the triad of stromal over
growth, rhabdomyosarcoma, and lymphatic/vascular 
space invasion predicted both of the two cases (of a 
total of 31) in which lymph node metastases were 
present at the time of exploratory laparotomy. Be
cause these two cases were the only ones in the series 
with these three findings in the hysterectomy spec
imen itself, it was suggested that lymphadenectomy 
might be reserved in the future for similar cases.

Atypical Polypoid Adenomyoma and Papillary Adenofi
broma. These two uncommon lesions are grouped 
together here because they seem to form a contin
uous clinical and pathologic spectrum with the malig
nant mixed tumors discussed above and because they 
are a major part of the differential diagnosis with 
these tumors. Both lesions have been characterized 

within the past two decades, although there is some 
question whether this represents a real increase in 
frequency. The lesions resemble carcinosarcomas 
and adenosarcomas in that they consist of both epi
thelial and stromal elements; they differ, however, in 
that the epithelial and stromal components are al
ways histologically benign and the lesions are benign 
in their clinical behavior.479 480

Clinically, adenofibromas usually occur in mid
dle-aged to elderly women and atypical polypoid ade- 
nomyomas in premenopausal women. They both 
present most frequently with abnormal vaginal 
bleeding.

Macroscopically, they present as endometrial 
polyps of variable size, sometimes large and occasion
ally occupying the entire endometrial cavity and pro
lapsing down into the cervix, with atypical polypoid 
adenomyoma frequently originating in the lower 
uterine segment. There is a strong tendency for 
these polyps to be sessile. Foci of hemorrhage and 
necrosis are generally absent.

Microscopically, the lesions consist of intimate ad
mixtures of epithelial and stromal elements. In the 
papillary adenofibroma,475-476.481 the basic architecture 
is papillary, both the epithelial and stromal elements 
appear benign, and the latter is predominantly fibro
blastic (Fig. 4-117). The benign histologic appear
ance correlates well with the clinical behavior, al
though adenofibromas can invade the myometrium 
and pelvic veins482 and recur locally483 on rare 
occasions.

Atypical polypoid adenomyoma is characterized by 
an intimate admixture of benign endometrial glands 
and a stroma consisting predominantly or exclusively 
of equally benign-appearing smooth muscle (Fig.

FIGURE 4-117 Papillary adeno
fibroma. In contrast to adenosar
coma (see Fig. 4-115), the stroma 
is histologically benign.
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4-118). The glands invariably exhibit architectural 
atypia and may show cytologic atypia (usually slight 
but occasionally marked) as well. Squamous or 
morular metaplasia is found in most cases and is 
often extensive. Although central necrosis may be 
present in these large metaplastic foci, their cytologic 
appearance is benign. The stromal component con
sists of swirling and interlacing fascicles of smooth 
muscle cells that appear cytologically benign. Mitotic 
activity in this compartment is usually less than 2 mi
totic figures per 10 high-power fields.

Adenocarcinoma has been noted within and as
sociated with this tumor.484 485 The most important 
differential diagnosis of atypical polypoid adenomy
oma, particularly in a curettage specimen, is with 
endometrial carcinoma invading the myometrium. It 
is unusual for myometrial invasion to be demon
strated in a curettage specimen; the glands of atyp
ical polypoid adenomyoma lack cytologic and archi
tectural features of malignancy, and the smooth 
muscle component exhibits a cellularity and fascic
ular pattern that would be unusual for myometrium 
invaded by carcinoma and lacks the usual stromal re
sponse to invasive cancer.

Leiomyosarcoma. Leiomyosarcoma represents the 
most frequent type of pure uterine sarcoma. It may 
arise in a previously existing benign leiomyoma or de 
novo from the smooth muscle fibers of the myome
trium. Different authors report various frequencies 
of each of these modes of origin. Stearns and 

Sneeden486 believed that 49 of 54 leiomyosarcomas 
in their series arose in benign myomas, whereas 
Aaro and colleagues487 demonstrated this origin in 
only 22 of their 105 cases, and Taylor and Norris488 
denied it completely. Feulgen microspectrophoto- 
metric observations by Herbold and associates489 
seem to confirm that such transitions can take place, 
although their frequency is still unknown. The 105 
leiomyosarcomas in Aaro’s series were found in a 
total of 177 uterine sarcomas and malignant mixed 
tumors; most other series have also indicated that lei
omyosarcomas comprise half or slightly more of all 
uterine nonepithelial malignant tumors, with most of 
the others being carcinosarcomas.490-492 They are 
predominantly tumors of older women, but cases 
have been described in young patients. Rapid in
crease in the size of an apparent leiomyoma after the 
menopause should arouse suspicion of sarcoma. 
However, the diagnosis is often first suspected by the 
pathologist during the examination of a uterus re
moved for supposedly benign myomata.210

Macroscopically, the tumor is found within a 
leiomyomatous nodule or forms an isolated intra
mural mass (Fig. 4-119). It presents as a soft or 
fleshy zone of gray-yellow or pink color, with poorly 
defined borders. This appearance contrasts with that 
of benign leiomyomatous tissue, which is firm, white, 
and shows a prominent whorled pattern on section. 
Zones of necrosis and hemorrhage are frequent (in 
one series,488 necrosis was seen grossly in 74% of lei
omyosarcomas versus only 12% of benign cellular 
myomas). The tumor may be solitary or associated

FIGURE 4-118 Atypical polypoid 
adenomyoma. Architecturally ir
regular and crowded glands with 
morular metaplasia are separated 
by interlacing fascicles of smooth 
muscle.



FIGURE 4-119 Leiomyosarcoma: macroscopic appearance 
of cut surface.
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with multiple benign myomata, with different au
thors disagreeing about which pattern is more 
frequent.

Occasionally, the tumor grows out of the con
fines of the uterine wall and forms a nodular, bud
ding, or grape-like mass within the uterine cavity. In 
advanced stages, the tumor grows inward to involve 
the endometrial cavity or outward to the peritoneal 
serosa, at times with distant peritoneal spread.

Microscopically, the tumor is composed of 
whorled and interwoven bundles of fusiform cells 
with elongated hyperchromatic nuclei, which may 
be enormous and bizarre (Fig. 4-120). Mitoses are 
usually numerous. Some authors have attached a 
major prognostic significance to the number of mi
toses present,488 491’493 whereas others believe that 
the macroscopic extent of the tumor and its overall 
differentiation are equally valuable in this 
respect.486 494-497 When the tumor attains a certain 
volume, it is common to find zones of necrosis, 
hemorrhage, and edema.

There is considerable confusion in the literature 
between the diagnosis of leiomyosarcoma and that of 
cellular or bizarre but benign leiomyoma (Table 4-7 
summarizes our criteria). Certain authors believe 
that a quantitative estimation of mitotic activity will 
always solve this problem, the figure of 5 mitoses per 
10 high-power fields being most often quoted as the 
dividing line. However, we believe that individual 
variations, both in tumors and in observers, make 
this approach untenable.498-500 The entity of mitotic- 
ally active leiomyoma, a benign tumor generally occur
ring in young women, in which many normal mitotic 
figures but no atypia or tumor necrosis is seen, also 
demonstrates the inutility of using mitotic activity as 
the single criterion to separate benign from malig
nant.501-503 The absence of bizarre nuclei and of 
atypical mitoses points to a benign tumor; a few 
giant cells, however, may be found in benign leiomy
omas of “symplastic” type (see above). Tumor ne
crosis is an important additional criterion of leiomyo
sarcoma, as is obvious invasion of the myometri
um.504’505 The problem of the “benign metastasizing 

leiomyoma” has already been discussed; these cases 
are so rare that they seldom pose a significant prob
lem. Myxoid smooth muscle tumors must be viewed 
with alarm even in the absence of prominent mitotic 
activity,506 because they have been stated to have a 
high malignant potential. Other lesions to be consid
ered in the differential diagnosis include intravenous 
leiomyomatosis, spindle cell carcinoma, endometrial 
stromal sarcoma, rare rhabdomyosarcomas, and 
other soft-tissue sarcomas.

In recent years, a category of smooth muscle 
tumor of uncertain malignant potential has been added 
to the classification of smooth muscle tumors (see 
Table 4-3), to encompass “borderline” lesions with 
some criteria of malignancy. This is a valuable addi
tion, because it recognizes that we do not know with 
certainty the true clinical potential of every tumor 
encountered. This is especially true of some of the 
variants (such as epithelioid smooth muscle tumors) 
of which too few cases have been reported. Never
theless, the prudent pathologist must be wary of 
overuse of this diagnosis to avoid being labeled by 
clinical colleagues as a “pathologist of uncertain ma
lignant potential.”

Several clinical and pathologic features should be 
considered in evaluating the prognosis of leiomyosar
coma. Poor prognostic factors are marked anaplasia 
of the tumor cells, high mitotic rate, evidence of 
blood vessel invasion, obvious malignant tumor on 
gross inspection, and (perhaps most ominous of all) 
the postmenopausal state of the patient.495-497 Pub
lished 5-year survival rates have been as variable as 
the diagnostic criteria, but they probably average 
40% or less. The treatment of choice is surgical. Irra
diation seems to be of little value, but chemotherapy 
is beginning to show some promise.507 When metas
tases occur, they most frequently involve intrapelvic 
structures, the lungs, and the liver.

Cytologic Appearance of Uterine Sarcomas. Because 
of the rarity of uterine sarcomas, coupled with the 
fact that they are almost always symptomatic and
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FIGURE 4-120 Leiomyosarcoma of uterus: microscopic appearance. (A) General view. (B,C) 
Cytologic details.

therefore not detected by screening procedures, the 
cytologic appearance of most of these tumors is 
poorly characterized. In general terms, most of the 
sarcomas exfoliate highly disorganized clusters of 
huge polymorphous cells, which lack the grouping 
into rounded cell balls or papillary structures fre

quently seen in endometrial carcinoma. Leiomyosar
comas exfoliate the most characteristic cells, with a 
spindled shape and large markedly irregular nuclei 
(Color Fig. 4-8). However, because these tumors fre
quently occur beneath an intact endometrium, ma
lignant cells may not be seen, even with direct
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TABLE 4-7.
Differential Diagnosis of Uterine Smooth Muscle Tumors

Hypercellularity — + + - - + + -
Atypia — + — + - + - +
Prominent mitotic

activity — + - - + - + +
Diagnosis M S CM AM AM S s T

M, benign myoma; CM, cellular myoma; AM, atypical myoma; S, sarcoma; 
T, theoretical combination only.

ma,513 angiosarcoma,514’515 alveolar soft part sarco
ma,516 endodermal sinus tumor,517’518 primitive neuro
ectodermal tumor,519 immature teratoma,520 malignant 
rhabdoid tumor,521 and Wilms’ tumor.522 Malignant 
lymphomas523 are usually a manifestation of dissemi
nated disease. They should not be confused with lym
phoma-like benign lesions, including leiomyomas with 
marked lymphoid infiltration.524’525

sampling of the endometrial cavity. Equally distinc
tive cytologically are the malignant heterologous el
ements seen in some carcinosarcomas—particularly 
rhabdomyoblasts with prominent cross-striations 
(see Fig. 4-112)—but these are even more rarely 
encountered in cytologic material, because even his
tologic examination frequently reveals only very 
small foci of these cells in otherwise homologous 
tumors.

Other Malignant Tumors of the Corpus 
Uteri

Among the malignant tumors that have been reported 
to show rare uterine primary localizations are rhabdo
myosarcoma,508’509 osteogenic sarcoma,510 chondrosar
coma,511 liposarcoma,512 malignant fibrous histiocyto-

METASTAT1C TUMORS OF THE CORPUS UTERI

The corpus uteri may be involved by distant metas
tases from primary tumors of diverse organs or by 
local extensions of tumors of other parts of the fe
male genital tract or other pelvic organs. Most 
frequently, metastases are from ovarian cancers, and 
it is sometimes difficult to determine whether the 
primary tumor is ovarian or uterine (or, as is fre
quently the case, both).396-399 Of extrapelvic tumors 
metastasizing to the uterus, by far the most frequent 
are mammary and gastrointestinal carcinomas (Fig. 
4-121).526,527 Carcinomas of other organs, leukemias 
and lymphomas, and carcinoid tumors have been re
ported as rare sources of uterine metastases. Carci
nomas of the cervix,528 ovary, sigmoid, and urinary 
bladder extend to the corpus uteri directly or by the 
lymphatic route (Fig. 4-122).

FIGURE 4-121 Metastatic mam
mary carcinoma in uterine lei
omyoma.
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FIGURE 4-122 Squamous cell carcinoma of the cervix extending to the corpus uteri: microscopic 
appearance.
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The Fallopian Tube

EMBRYOLOGY

The fallopian tubes arise from the superior portions 
of the mullerian ducts. This differentiation takes 
place in the embryo at the 55-mm stage of develop
ment.1’2 The tubes are in vertical position at first, 
and then accompany the ovaries in their migration, 
assuming a nearly horizontal position.

ANATOMY

The fallopian tube or oviduct is a musculomembra- 
nous tube situated in the superior wing of the broad 
ligament.2 3 Its average length measures 10 to 12 cm, 
and its diameter ranges from 0.4 to 0.9 cm. The 
tube consists of four segments (Fig. 5-1),which are, 
from center to periphery:

1. The interstitial portion, situated within the 
uterine wall

2. The isthmus, or horizontal portion
3. The ampulla, which embraces the ovary in its 

concavity and is the site of fertilization
4. The infundibulum or fimbriated portion.

The ampulla presents sinuosities that are pro
gressively effaced with age. These sinuosities may 
constitute an obstacle to the flow of secretions and 
favor the appearance of partial or complete 
obstructions.

The tubal wall presents longitudinal folds (mu
cosal rugae) whose number and dimensions increase 
from the internal orifice to the infundibulum. The 
tubal canal opens into the superoexternal angle of 
the uterine cavity by an orifice (ostium uterinum) of 
about 0.1 cm in diameter;4 it terminates in the peri
toneal cavity through an orifice (peritoneal ostium) 
measuring 0.2 to 0.3 cm in diameter. The wall con
sists of a serosa, a muscularis, and a mucosa in 
continuity with the uterine mucosa.

The tubal arteries arise from the arcade consti
tuted by the internal tubal artery (a branch of the 
uterine artery) and the external tubal artery (a 
branch of the ovarian artery).5 Spiral arterioles in 
the tubal mucosa react in the same fashion as those 
of the endometrium during the menstrual cycle.6 
The veins flow into the uterine and ovarian veins. 
The lymphatics, richly anastomosed with those of 
the adjacent organs, drain into the ovarian lympha
tics and the paraortic lumbar lymph nodes. These 
lymphatics course along the folds of the tubal mu
cosa, where they form a network of intercommuni
cating lymphatic sinusoids. The nerves innervating 
the tube come from the intermesenteric and hypo
gastric plexus. Adrenergic fibers predominate over 
cholinergic fibers.7

HISTOLOGY

The tubal wall consists of the following layers: the se
rosa, subserosa, muscularis, submucosa, and mucosa.

284
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FIGURE 5-1 Normal fallopian tube. Sche
matic representation of longitudinal and 
cross sections of the wall. (A) Interstitial por
tion. (B) Isthmic portion. (C) Ampullary por
tion. (Adapted from Dubreuil.)

The serosa is the external layer, a peritoneal layer 
consisting of a mesothelial lining and well-vascular
ized connective tissue. Cystic or solid (Walthard’s cell 
rests) proliferations of mesothelial cells are often pre
sent (see Chap. 6). The subserosa is a loose connec
tive tissue network.

The muscularis is formed by an external plexi
form layer thickest at the isthmus; a circular layer, 
thin in the ampulla and thickening toward the isth
mus; and an internal longitudinal layer present in 
the internal third of the isthmus.

The submucosa is a loose vascularized connective 
tissue; the mucosa is composed of a cuboidal to 
columnar unistratified lining. Several cell types are 
found in the tubal mucosa: secretory, ciliated, intersti
tial (intercalary or “peg”), and wandering cells (Fig. 
5-2). Cyclical changes in the tubal mucosa are not as 
evident as those of the endometrium. They are mani
fested by an increase in cell size during the first half 
of the cycle and by the presence of cytoplasmic gly
cogen and lipids, especially marked around the 22nd 
day. Alkaline phosphatase is found in greatest concen
tration in the apical cytoplasm during the ovulatory 
phase.

The secretory cells are characterized by the pres
ence of an apical border of cytoplasmic microvilli de
monstrable by electron microscopy (Fig. 5-3). They 
have more basophilic cytoplasm than the ciliated cells 
and possess elongated nuclei with dense chromatin. 
These elements undergo cyclical modifications.8-10 
They are nearly cuboidal during the early estrogenic 
phase, become elongated at the time of ovulation, 
and retain a columnar form until the menstrual 
phase, at which time they again diminish in height. 
During the luteal phase, the apical pole herniates 
into the tubal lumen, and the nucleus comes level 

with the cell surface, occasionally giving the impres
sion of having been expelled from the epithelium. 
The increased volume of the cell at this time is re
sponsible for this appearance. These cells possess se
cretory activity, which is confirmed by the presence 
of lipids and glycogen in the cytoplasm. Under the 
electron microscope during the secretory phase, se
cretory droplets are seen to swell up between the mi
crovilli, which decrease in number and height; the 
endoplasmic reticulum expands and lysosomes ap
pear during the late portion of this period.

Estradiol and progesterone receptor concentra
tions can be shown to vary in tubal mucosa during 
the menstrual cycle.11 During pregnancy, the secre
tory cells become filled with glycogen, but the level 
of lipids is unchanged. They are low and regularly 
disposed. Increased ergastoplasm, swollen mitochon
dria, and the presence of secretory granules are seen 
with the electron microscope. Some tubal mucosae 
show a true decidual transformation during preg
nancy (Fig. 5-4). No specific changes are seen during 
the postpartum period. Atrophy of the tubal mucosa 
after the menopause takes place slowly, and the func
tional appearance persists for many years after the 
cessation of ovarian activity.12

The ciliated cells are columnar elements of 30 to 
35 pm, with clear cytoplasm and a round or oval nu
cleus situated in the basal part of the cytoplasm. They 
contrast sharply, by virtue of their pale appearance, 
with the surrounding secretory cells. The chromatin 
is gathered in easily visible clumps, and the nucleolus 
is large. The ciliated cells are often found in groups. 
They decrease in frequency from the fimbriated end 
of the tube to its interstitial portion.312-13 They attain 
their maximal size at the time of ovulation, and there
after decrease in height until the early estrogenic
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FIGURE 5-2 Fallopian tube: normal histologic appearance showing ciliated cells (c.c.), secretory 
cells (c.s.), intercalated cells (c.i.), and wandering cells (c.e.).

phase. The apical pole is covered with cilia of about 8 
pm in length, which reveal the typical structure: nine 
double filaments disposed around two central fila
ments, with axes on a parabasal apparatus (see Fig. 
5-3). This pattern may be altered in Kartagener’s syn
drome14 or after use of an intrauterine contraceptive 

device (IUD).15 Cell size increases during the estro
genic phase. Except for these changes, the ciliated 
cells show no major cyclical variation, although some 
authors state that about 10% of these cells lose and 
regenerate their cilia in each menstrual cycle.10

The intercalated cells or peg cells, long and
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FIGURE 5-3 Electron micrograph of tubal epithelial surface showing microvilli (m.u) and cilia (c) 
in secretory and ciliated cell, respectively, m., mitochondria, n., nucleus.

straight elements, appear crushed between the 
neighboring elements (see Fig. 5-2). The nucleus, 
thin and drawn out, is surrounded by a thin, dense, 
deeply staining rim of cytoplasm. The apical border 
is composed of cytoplasmic microvilli. This appear
ance recalls that of an altered secretory cell. Similar 
elements are encountered in the endometrium dur
ing the secretory phase.

The wandering cells or dark cells described by 
Andrews are small round cells with a central nucleus 
and clear cytoplasm situated in the deep part of the 
epithelium (see Fig. 5-2).16 They have been shown to 
be lymphocytes that migrate among the epithelial 
cells from the subjacent stroma (mucosa-associated 
lymphoid tissue, or MALT).17

MALFORMATIONS

Aplasia of the tube is encountered in unicornuate 
uterus. Bilateral aplasia is rare. Diverse degrees of 
hypoplasia may be seen, but marked hypoplasia is 
rare. Atresia is generally combined with atresia of a 
uterine cornu but may be segmental and isolated.1819 

The presence of two tubes on one side may be 
noted, and the existence of multiple external orifices 
and of diverticula.

Changes have been reported in the tubes of 
women who had been exposed in utero to diethylstil
bestrol (DES). These consist of foreshortened, con
voluted tubes with “withered” fimbriae and a pin
point os, and they seem to be associated with 
increased frequencies of infertility and ectopic preg
nancy.20 Their prevalence in the DES-exposed popu
lation remains unknown.

Although not strictly a malformation, tubal hetero
topia can follow various forms of pelvic surgery.21 The 
most common situation is that of a tube prolapsed 
into the vaginal vault after vaginal hysterectomy.22 In 
this setting, recognition of tubal mucosa and wall (in
cluding smooth muscle) avoids confusion with other 
types of vaginal cysts and tumors (see Chap. 2).

TORSION

Torsion of the fallopian tube usually presents as a 
painful surgical emergency during the period of ac-
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FIGURE 5-4 Tubal mucosa: decidual transformation of stroma.

five genital life. It is almost always unilateral, but bi
lateral cases have been reported. Youssef and col
leagues divide the etiologic factors into intrinsic and 
extrinsic conditions.23 Factors intrinsic to the tube 
include congenital anomalies, acquired structural de
fects (hydrosalpinx, tumors, previous surgery), and 
abnormal peristalsis due to autonomic dysfunction. 
The extrinsic causes comprise changes in adjacent 
organs (adhesions, tumors, pregnancy), mechanical 
factors (trauma, sudden movements), and pelvic con
gestion. Torsion of an apparently previously normal 
tube is not rare and has been described on occasion 
in children and in pregnant women.24 Isolated tor
sion of the fimbriated end of the tube is much 
rarer.25

Macroscopic Appearance. The twisted tube may be 
normal or swollen, and it often contains serous or 
frankly bloody fluid. Depending on the amount of 
torsion, which may vary from one half to several 
twists, severe gangrene may be present. The ovary is 
involved in the process in about 50% of cases.

Microscopic Appearance. The microscopic appear
ance is often primarily that of the underlying disease 
(hydrosalpinx, tumor, or other). The wall of the tube 
usually shows inflammation, congestion, and edema, 
and may be completely gangrenous. The prognosis is 
grave unless surgical measures are instituted rapidly.

INFLAMMATORY DISEASES

Inflammatory disease of the tube, or salpingitis, con
stitutes an important chapter in gynecologic pathol
ogy. Although antibiotics have considerably modified 
the clinical and pathologic aspects of this condition, 
salpingitis nevertheless remains a severe and rela
tively common process. It remains responsible for a 
significant percentage of cases of secondary sterility 
by occlusion or stenosis. Its frequency varies with the 
social milieu, and improved hygiene diminishes its 
incidence.

The most frequently encountered causative or
ganisms in classic studies have been staphylococci, 
streptococci, Escherichia coli, pneumococci, Proteus, 
Mycobacterium tuberculosis, and gonococci. Strepto
cocci and staphylococci that are resistant to antibi
otics are common. Gonococcal infection does not 
account for more than 10% of all cases, although 
formerly it was far more common. Tubal syphilis has 
become a great rarity in Europe and North America. 
A few cases caused by Enterobius vermicularis and 
other parasites have been reported.26’27

Recent reports have suggested a possible signifi
cance for such organisms as Chlamydia trachomatis, 
Mycoplasma hominis, Ureaplasma urealyticum, and Bac
teroides and other aerobic species.28-32 Better docu
mented is the relation between pelvic inflammatory 
disease (PID), often unilateral, and the IUD. Al-
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though certain forms of IUD are frequently associ
ated with minor tubal mucosal structural changes33 
and sterile salpingitis,34’35 more important statistics 
are that one third36 to one halP7 of PID patients in 
some series have been IUD wearers and that in as 
many as 87% of patients with PID, Actinomyces orga
nisms could be incriminated.3839 The presence of 
the typical “sulfur granules” of Actinomyces (see Figs. 
5-17 and 4-57) in the vaginal smear of an IUD 
wearer should raise concern, particularly if signs or 
symptoms of PID develop. The Daikon shield IUD 
has figured most prominently in reports of PID in 
IUD wearers, and Gram-negative and anaerobic bac
teria also have been identified in this situation.37

Lukasik compared the flora of the tube and of 
the cervix in cases of salpingitis and found that these 
were usually identical when the salpingitis was 
chronic but that in acute cases they bore no relation 
to one another.40 Because the cervix can be easily 
cultured, this procedure often gives valuable infor
mation in cases of chronic salpingitis. More recently, 
Kiviat and colleagues demonstrated that an endome
trial biopsy showing the simultaneous presence of 
five or more neutrophils per 400X field in surface 
endometrial epithelium and one or more plasma cell 
per 120X field in endometrial stroma was highly pre
dictive of the presence of acute salpingitis.41

Salpingitis is usually a postpartal or postabortal 
complication or a tubal extension of a cervicouterine 
or peritoneal infection. Ascending infections (often 
chlamydial, less frequently gonococcal) lead to mu
cosal involvement (endosalpingitis) in the earliest 
stage, whereas postpartal and postabortal infections 
(usually staphylococcal, streptococcal, and anaerobic) 
classically spread by means of uterine lymphatics and 
blood vessels to produce a perisalpingitis, with a rela
tive sparing of the tubal lumina.

More rarely, salpingitis may be a complication of 
a generalized infectious process: typhoid fever, vari
ola, acute colitis with sepsis, or a distant abscess (eg, 
mastoid, tonsil). The lesions are often bilateral and 
extend to adjacent organs, principally to the ovaries, 
pelvic peritoneum, and other pelvic organs. Antibi
otic therapy has diminished tbe frequency and the 
severity of these extensions. Acute salpingitis may 
rarely be a complication of tubal ligation.42

Acute Salpingitis

The acute pyogenic salpingitides are manifested clin
ically by fever, pains in the pelvis and iliac fossae, 
nausea and vomiting, menstrual abnormalities, and 
pelvic peritonitis. When the infection is not treated 
correctly, it may pass into a chronic phase, with all 
the complications discussed below.

Macroscopic Appearance. The tube is enlarged, 
congested, dark red, and flabby in consistency (Fig.

[Mii|tirinftiniimH ilillllillllllllllil■illilftlll IIIIIIII.U i
0 11 21 3 <1 51 6l 7

FIGURE 5-5 Acute salpingitis: macroscopic appearance.

5-5). The peritoneum is opacified, and there are 
loose fibrinous adhesions between the tube and 
neighboring structures. Section reveals a thick edem
atous wall with congested mucosal plicae. The lumen 
contains serous or frankly purulent fluid. The plicae 
of the infundibulum are thick, turgid, and engorged 
with blood. The increase in tubal size due to thicken
ing of the wall is much more marked in other pyo
genic salpingitides than in gonococcal infection. The 
increased volume causes accentuation of the tubal 
angles and favors a superimposed acute obstruction 
or stenosis.

If obstruction occurs, hydrosalpinx or pyosalpinx 
ensues, depending on the quality of the exudate. 
The wall is thick and fibrous, or it may be thin. A 
possible complication is rupture of the tube.

Microscopic Appearance. When inflammation is 
discrete, the microscopic lesions may be localized to 
the mucosa and manifested by stromal edema and in
filtration by polymorphonuclear leukocytes and a 
few plasma cells and lymphocytes. At this stage, the 
epithelium is not involved. Such infiltration accom
panied by vascular congestion may be seen in the 
normal menstrual cycle during the menstrual phase, 
and in this circumstance should not be considered to 
represent an infection. In more severe cases of sal
pingitis, the epithelium is altered, showing cellular 
atypia (anisocytosis, anisonucleosis, cytoplasmic vacu
olization) and polymorphonuclear leukocytic infiltra
tion (Fig. 5-6). The mucosal rugae are thickened, 
fill the tubal lumen, and adhere one to another. 
The surface epithelium may desquamate or become 
necrotic, leaving a naked submucosa, and microab
scesses appear. The vessels are congested, and inter
stitial hemorrhages take place. Finally, the inflamma
tory process overflows the mucosa and invades the 
muscularis, the fibers of which are separated by the 
leukocytic infiltrates.
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FIGURE 5-6 Acute salpingitis: microscopic appearance, showing neutrophilic infiltrate and mu
cosal atypia.

When phenomena of necrosis are marked, an ab
scess is formed that may overflow the tubal wall and 
invade the ovary (tubo-ovarian abscess).43 The inflam
mation eventually regresses after one or several 
acute episodes and is replaced by fibrotic lesions that 
determine the final anatomic and functional state of 
the tube. The etiologic microbial agent may be dem
onstrated by direct microscopic examination or by 
culture of the secretions or of a tissue fragment.

Several authors have developed clinical staging 
systems for acute salpingitis.44-45 These systems may 
be based on routine clinical examination alone or 
may be combined with laparoscopic inspection, and 
they seem to correlate with the eventual clinical out
come. The diagnostic criteria and therapeutic goals 
in Monif’s staging system are summarized in Table 
5-1.

Chronic Salpingitis

Salpingitis may be chronic at its onset or it may be a 
sequel of acute salpingitis. Clinically, it is manifested 
by pains and menstrual, urinary, and gastrointestinal 
disturbances. Clinical examination reveals the pres
ence of a tender mass in the vaginal cul-de-sac.

Macroscopic Appearance. Chronic inflammatory le
sions of the tube present in two principal forms: hy
pertrophic or atrophic. In the hypertrophic form, the 
tube is increased in volume and shows accentuated 

angles connected by fibrous adhesions (Fig. 5-7). 
The peritoneal serosa is opacified and gray-yellow, 
deep red, or brown. There are adhesions to adjacent 
structures, particularly the ovary, which often partic
ipates in the chronic tubal inflammatory processes. 
Section shows fibrotic thickening of the submucosa 
and muscularis. The mucosal rugae lose their normal 
structure and are replaced by thickened mucosal 
folds that adhere to one another, sometimes forming 
partitioned cavities of variable size (follicular salpingi
tis). The epithelium is focally ulcerated and necrotic.

TABLE 5-1.
Clinical Staging of Acute Bacterial Salpingitis

Stage
Diagnostic 
Criteria

Therapeutic 
Coal

1 Acute endometritis/ 
salpingitis without 
peritonitis

Eradication of symptoms 
and infectivity

II Salpingitis with peritonitis Preservation of tubal 
structure and function

III Salpingitis with 
superimposed tubal 
occlusion or tubo- 
ovarian complex

Preservation of ovarian 
function

IV Ruptured tubo-ovarian
abscess

Preservation of life

Monif GRG: Clinical staging of acute bacterial salpingitis and its therapeutic ramifi
cations. Am J Obstet Gynecol 143:489-495, 1982
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FIGURE 5-7 • Pyosalpinx: macroscopic appearance.

In the atrophic form, the tube is reduced to a thin, 
firm cord. Section shows a fibrotic wall with marked 
diminution of the mucosal rugae.

When the infundibulum and the uterine orifice 
are obliterated by rugal adhesions, edema, or defor
mity, a cystic pocket is formed, the contents of which 
may be purulent (pyosalpinx), serous (hydrosalpinx), 
or, more rarely, hemorrhagic (hematosalpinx). 
Chronic pyosalpinx shows a thick fibrotic wall, with 
the internal mucosal surface gray and granular or 
smooth and shiny. The mucosal folds are atrophic or 
have disappeared completely. Hydrosalpinx forms 
most frequently by resorption of purulent contents, 
leaving residual serous or seromucous fluid. This 
fluid may continue to accumulate as a mucosal secre
tion or (more important) as a transudate from in
jured blood vessels.46 47 The cystic pocket may attain 
great volume and adhere to adjacent organs. The 
wall is thin, smooth, and translucent. Section reveals 
a unilocular or multilocular cavity lined by a flat epi
thelium and a thin fibrotic muscularis. The multiloc
ular appearance is explained by rugal adhesions with 
persistent small cavities between them; these cavities 
later become dilated and filled with fluid. Winston 
has commented on estrogen and progestin receptor 
deficiency in the tubal mucosa in hydrosalpinx.48

Pyosalpinx and hydrosalpinx may be complicated 
by hemorrhages that appear in the edematous and 
congested stroma of the mucosal rugae; this compli
cation is known as hematosalpinx (Fig. 5-8). This 
stroma forms fleshy buds in the zones of epithelial 
erosion. Hematosalpinx may be confused with an ec
topic tubal pregnancy; the absence of fetoplacental 

debris orients the differential diagnosis toward the 
inflammatory etiology.

Boer-Meisel and colleagues have suggested that 
the likelihood of subsequent conception in patients 
treated for hydrosalpinx could be predicated by a 
macroscopic analysis of the nature and extent of ad
hesions, the appearance of the endosalpinx, the 
thickness of the tubal wall, and the maximal tubal di
ameter.49 They were able to combine these observa
tions into scores that resulted in three groups with 
77%, 21%, and 3% probabilities of subsequent 
uterine pregnancy.

FIGURE 5-8 Hematosalpinx: macroscopic appearance.
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Microscopic Appearance. The hypertrophic form 
shows multiplication and enlargement of the mucosal 
rugae, which become adherent and constitute cystic 
cavities of variable sizes (Fig. 5-9).The mucosal 
stroma is edematous, congested, and infiltrated by 
lymphocytes and plasma cells (Figs. 5-10 and 5-11). 
There may be small granulomata or microabscesses 
that destroy the mucosa. The epithelium is atrophic 
and flattened, and ciliated cells have become rare. In 
certain cases, mucosal hyperplasia is so pronounced 
that it is confused with adenocarcinoma. The ab
sence of malignant cytologic abnormalities and the 
presence of pronounced chronic inflammation per
mit the recognition of this process as hypertrophic 
salpingitis. The submucosa and muscularis show 
lymphoplasmacytic infiltrates and fibrosis. The rugal 
adhesions with partial or complete tubal obstruction 
do not prevent the transit of spermatozoa, but they 
cause abnormal implantations of the egg in the tube.

The atrophic form shows effacement of the mu
cosal folds and marked atrophy of all the layers of 
the tubal wall. The epithelium is cuboidal or flat
tened; ciliated cells are as rare as in the hypertrophic 
form. The inflammatory infiltrates are of the lymph
oplasmacytic type. Transit of the egg is disturbed by 
the slowing of the serous current normally present in 
the tube.

The microscopic appearance of chronic pyosal- 
pinx reveals the tubal wall infiltrated by plasma 
cells, lymphocytes, neutrophils, and histiocytes. Ad
hesions between mucosal folds cause the appearance 
of cystic cavities lined by columnar epithelium or 
epithelium flattened by the inflammatory process. 

The serosa frequently shows fibrous adhesions. The 
cavity contains a purulent exudate. It is not rare to 
see foci of acute inflammation complicating a 
chronic pyosalpinx.

Hydrosalpinx is lined by an atrophic flat epithe
lium, in which a few mucosal rugae may persist (Fig. 
5-12). In the multilocular form, the cystic spaces are 
lined by an atrophic epithelium overlying a greatly 
thinned and fibrotic wall. Microscopic evidence of 
inflammation may be absent but usually is present.

Hematosalpinx reveals stromal hemorrhagic foci 
and hemorrhages in the mucosal rugae, with rupture 
of the epithelium and hemorrhagic inundation of the 
tubal lumen. The mucosa becomes atrophic under 
the pressure of the hemorrhagic exudate, and it is 
limited to a single layer of flattened cells. In an an
cient hematosalpinx, the wall is reduced to a dense 
fibrotic layer.

Salpingitis Isthmica Nodosa

Salpingitis isthmica nodosa is a common, usually 
asymptomatic, lesion. It was described for the first 
time by Chiari in 1887.50 It is characterized by mus
cular hyperplasia with invasion of the muscularis by 
glandular islands that have usually lost contact with 
the overlying mucosa. The pathogenesis is still dis
puted. According to some authors, it is basically a 
dystrophic lesion of the glandular mucosa accompa
nied by hyperplasia of smooth muscle fibers (tubal 
adenomyosis). Because contact with the mucosa can 
sometimes be demonstrated (Fig. 5-13), other au
thors prefer the term diverticulosis. According to oth-

FIGURE 5-9 Follicular salpingi
tis. Mucosal rugae are adherent 
and form a network of cystic 
cavities.
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FIGURE 5-10 Chronic salpingitis: microscopic appearance.

FIGURE 5-11 Chronic salpingitis: marked edema of rugae.
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FIGURE 5-12 Hydrosalpinx: microscopic appearance.

FIGURE 5-13 Salpingitis isthmica 
nodosa. Early lesion with diver
ticula extending from the mucosa 
into the tubal muscular wall.
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ers, it is a sequel of chronic salpingitis.51 It is 
sometimes considered to be a congenital malforma
tion, although its absence before the menarche mili
tates against this theory. Cioltei and associates have 
commented on hyperandrogenism in nearly half of 
their cases of “nodular salpingitis,” but the signifi
cance of this observation is blunted by their apparent 
inclusion of salpingitis isthmica nodosa and follicular 
hydrosalpinx in this grouping.52

Macroscopic Appearance. The tubes, principally 
the isthmic regions, reveal thickened walls in which 
are noted one or several firm yellow or brown nod
ules of 1 to 2 cm in diameter.

Microscopic Appearance. In the hypertrophic mus
cularis, glandular formations not in continuity with 
the surface epithelium are found, lined by tubal-type 
epithelium (Fig. 5-14). The smooth muscle fibers 
surrounding the glands are hyperplastic and hyper
trophic. A few discrete lymphoplasmacytic infiltrates 
are often seen. This lesion should not be confused 
with true tubal adenomyosis, which consists of inva
sion of the tubal wall by foci of adenomyosis (endo
metrial glands and stroma) arising in the uterine 
cornua.53

Tuberculous Salpingitis

About 10% of cases of chronic salpingitis are of tu
berculous origin. Its clinical and social importance is 
great, because about 25% of cases of primary steril
ity were formerly due to genital tuberculosis. It has 
recently become a much less common disease, espe
cially in Western countries.32 Adnexal tuberculosis 
arises most frequently during adolescence and is ac
companied by other manifestations of tuberculosis, 
notably pleural, peritoneal, pulmonary, nodal, and 
osseous manifestations. Genital tuberculosis may re
main latent for long periods or may manifest itself by 
discrete clinical signs. Endometrial biopsy under
taken to investigate a case of sterility sometimes 
uncovers a previously unsuspected gynecologic tu
berculous infection.54

Tubal contamination takes place by the hematog
enous route from the primary pulmonary focus, by 
lymphatic dissemination after peritoneal or mesen
teric lymph nodal involvement, or more rarely by 
the ascending route from a vaginal infection.

Macroscopic Appearance. The macroscopic appear
ance of tuberculous salpingitis includes several 
forms. The least specific form is similar in appear
ance to any other chronic salpingitis. The ulcero- 
caseous form shows a pale yellow, granular, caseous 
mass involving a large segment of the tube. The 
chronic form is grossly identical to salpingitis isthmica 
nodosa. The miliary form is characterized by mul
tiple tiny granulomata disseminated on the tubal sur

face and in the wall. The tube is congested, edema
tous, and fixed to neighboring organs by numerous 
adhesions. This miliary form is commonly accompa
nied by abundant ascitic fluid. These tuberculous 
granulomata must not be confused with small epithe
lial inclusion cysts, Walthard’s cell rests, or foci of 
endosalpingiosis. An important characteristic of tu
berculous salpingitis is that the infundibulum re
mains patent, with its fimbriae everted, in about 
50% of cases, whereas in gonococcal salpingitis it is 
almost always obstructed.

Microscopic Appearance. When a caseating granu
loma is found, the diagnosis poses no problem: abun
dant giant cells are seen in the granulomata (Fig. 
5-15). In other cases, granulomatous lesions are rare, 
and serial sections of one or more biopsies are neces
sary to demonstrate them. The presence of a hyper
plastic and adenomatous mucosa, even in the ab
sence of granulomata, should cause suspicion of a 
tuberculous origin. This hyperplasia should not be 
confused with adenocarcinoma of the tube, although 
the latter may coexist with tuberculous salpingitis.

Granulomatous Salpingitis

There are other granulomatous salpingitides besides 
that of tuberculosis. Their symptomatology is the 
same as for chronic salpingitis; there may be signs of 
lesions in other sites. The most frequent complica
tions of these tubal lesions are tubal pregnancy and 
secondary sterility.

Foreign-Body Granuloma. The causal foreign body 
often is contrast medium (Lipiodol) introduced dur
ing hysterosalpingography (Fig. 5-16). Other foreign 
bodies are materials deposited during a surgical pro
cedure (eg, talc), silk sutures used for tubal ligation, 
and lipid or keratin debris from a dermoid cyst. 
Granulomata rich in epithelioid cells and multinucle
ated giant cells are found around the foreign 
material.

Mycotic Inflammatory Granuloma (Actinomycosis). 
The markedly increased frequency of actinomycotic 
infection of the tubes in recent years, its often unilat
eral localization, and its usual relation to the intrau
terine device have been commented on earlier.30 
The inflammatory response in these cases is often 
purulent and granulomatous, although one or the 
other condition may predominate. Careful search 
(multiple sections of multiple blocks) may be neces
sary to demonstrate the typical “sulfur granules” of 
Gram-positive organisms (Fig. 5-17).

Sarcoidosis
Macroscopic Appearance. The macroscopic appear
ance, consisting of disseminated miliary nodules, 
causes the observer to think of tuberculosis.
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FIGURE 5-14 (A,B) Two cases of salpingitis isthmica nodosa. Both are more advanced than the
case shown in Fig. 5-13. (A courtesy of Dr. Henry J. Norris and the Armed Forces Institute of 
Pathology, Washington, DC)
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FIGURE 5-15 Tuberculous sal
pingitis: epithelioid and giant cell 
granulomata with reactive mu
cosal hyperplasia.
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FIGURE 5-17 Actinomycotic salpingitis in an IUD wearer: 
mixed inflammatory infiltrate, reactive mucosal hyperplasia, 
and a single “sulfur granule.”

Microscopic Appearance. The microscopic picture is 
that of a giant cell granulomatous process similar to 
tuberculosis, but without caseation and without tu
bercle bacilli.

Other Granulomatous Salpingitides. Other condi
tions associated with granulomatous salpingitis in
clude parasitic disease (schistosomiasis, oxyuriasis) 
and Crohn’s disease (regional enterocolitis).

Xanthogranulomatous Salpingitis

Xanthogranulomatous salpingitis is a rare lesion that 
is easily confused with tuberculous salpingitis. It is 
characterized by the presence of deposits of lipid in 
the mucosa and submucosa.55

Macroscopic Appearance. The macroscopic appear
ance is that of a chronic salpingitis with pyosalpinx. 
The mucosa presents a unique appearance of mul
tiple small yellow-white nodules disseminated on the 
surface (Fig. 5-18A), resembling the surface of a 
strawberry. This same gross appearance is seen in 
the gallbladder in cholesterosis (so-called strawberry 
gallbladder).

Microscopic Appearance. Microscopic examination 
reveals that these nodules are thickened mucosal 
rugae filled with numerous lipid-laden macrophages 
in the stroma (see Fig. 5-18B). This accumulation of 
macrophages represents a sequel of tissue degenera
tion or necrosis. In the gallbladder, it is usually ex
plained as a local disturbance in cholesterol metabo
lism (defect in mucosal resorption or elimination). 
The reason for this accumulation of lipids in the fal
lopian tube is not clear. The lesion needs to be dif
ferentiated from the collections of histiocytes seen in 
malacoplakia,56 in association with endometriosis,57 
and after radiation therapy.58 The histiocytes contain 
calcium and iron in the first of the conditions and 
lipofuscin in the other two.

ENDOMETRIOSIS

Tubal endometriosis develops in the muscularis or 
beneath the serosa. It is most common in the intra
mural portion of the tube, but it is occasionally 
found in the isthmic portion. It may project in poly
poid fashion into the tubal lumen and may be associ
ated with infertility.59 Endometriosis is said to be 
seen frequently in the proximal tubal segment after 
partial salpingectomy for sterilization.60 For a discus
sion of the pathogenesis of endometriosis, see Chap
ter 7.61

Macroscopic Appearance. Endometriosis presents as 
small dark blue or black nodules, from a few milli
meters to 1 or 2 cm in diameter. These nodules may 
compress the mucosa and narrow the tubal lumen.

Microscopic Appearance. Microscopically, endome
trial glands are surrounded by more or less abun
dant endometrial stroma, which may undergo decid
ual transformation during pregnancy or treatment 
with progestational agents (Fig. 5-19). Endometriosis 
must not be confused with a well-differentiated ade
nocarcinoma or an adenofibroma or adenosarcoma.

TUBAL SURGERY IN FERTILITY CONTROL 
AND STERILITY

The surgical pathologist sees many more normal 
than abnormal fallopian tubes because of the popu
larity of tubal surgery as a means of fertility control. 
Classic abdominal tubal ligation (often at delivery, 
postpartum, or postabortal) has been supplanted in 
some institutions by vaginal tubal ligation, laparo
scopic tubal electrocoagulation, culdoscopic tubal 
clipping, or hysteroscopic tubal plugging. Because 
failure rates of close to 1 % have been reported with
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most of these procedures,62 the pathologist should be 
sure that the specimen received represents a com
plete transection of each tube. Occasionally, multiple 
sections are necessary to demonstrate the mucosa 
and lumen. The incidence of histologic salpingitis in 
puerperal tubal ligation specimens has been quoted 
as ranging from 7% to 38%, and positive tubal cul
tures have been obtained in from 0% to 50% of 
these cases; however, most authors agree that these 
“infections” are of no clinical significance.63 64 
Stromal decidual change is seen in 3% or more of 
puerperal tubes and is clinically unimportant.65

The reasons for the occasional failure of tubal 
sterilization procedures are still debated. The type of 
procedure must play a role, because about half of 
the pregnancies after failed laparoscopic tubal coagu

lation are ectopic, whereas almost 90% after failure 
of other tubal sterilization procedures are intrauter
ine.62 Some authors have championed the role of 
“endosalpingiosis” or “endosalpingoblastosis” (proba
bly in reality salpingitis isthmica nodosa) as evidence 
of the ability of tubal mucosa to invade and recol
onize the poststerilization tubal defect,62 whereas 
others have downplayed the significance or even ex
istence of this lesion.60 Endometriosis and tuboperi- 
toneal fistula are said by others to be common 
poststerilization tubal lesions. Their clinical signifi
cance may be minimal, however, because Rock and 
coworkers noted no difference in pregnancy rates 
after tubal reanastomosis in women whose tubes did 
or did not show these or other less common 
lesions.60’66

o



300 I Chapter 5. The Fallopian Tube

FIGURE 5-19 Tubal endometriosis.

Vasquez and associates have commented on 
deciliation, polyposis, and loss of mucosal folds as 
seen by scanning electron microscopy in the tubal 
isthmus after sterilization.67 They believe that these 
lesions increase in severity with time and militate 
against successful operative reversal of sterilization. 
Inadequate initial procedures may be blamed for 
some poststerilization pregnancies, as may sponta
neous reanastomosis without initiating pathology, al
though the latter would seem to be rare.

The pathologist who receives for examination a 
tube that was ligated at mid-tube years earlier gener
ally encounters some degree of hydrosalpinx in the 
proximal (uterine) segment and an unremarkable 
distal (ovarian) segment, each of which ends blindly 
at a gap measuring 0.5 cm to several centimeters.68 
Mucosal endometriosis may be present at the prox
imal stump and is thought to result from menstrual 
reflux followed by implantation in damaged tissues.60 
Polyps projecting into the lumen and a picture re
sembling salpingitis isthmica nodosa in the wall may 
be present.69

The opposite aspect of tubal surgery consists of 
operations performed in infertile women in whom 
tubal pathology is suspected as the cause of the ina
bility to conceive or for reversal of previous tubal 
sterilization procedures. Microsurgery has been used 
in these situations since 1959 and is considered by 
many authors to be the technique of choice.70-72

As many as 30% to 40% of cases of female infertil
ity are related to tubal factors.73 In infertility surgery 
for tubal disease, one of the most common lesions en
countered is a blocked cornu, usually due to postpartal 

or postabortal inflammation, but also often associated 
with salpingitis isthmica nodosa, tuberculous salpingitis, 
tubo-ovarian abscess, polyps, casts of amorphous de
bris, adenomyosis, or leiomyomata.48-72-75 After micro- 
surgical treatment of a blocked cornu, 25% to 50% of 
patients are able to give birth.72-76 De Brux has deter
mined that the prognosis varies inversely with the se
verity of disease, and others have confirmed this 
observation.72-77,78

Some idea of the pathology of a blocked tube 
may be obtained preoperatively or intraoperatively 
by salpingoscopy.79 Severe disease is generally evalu
ated correctly by this method, but histologically 
proved moderate epithelial or stromal pathology is 
frequently missed. Ultrastructural examination is 
even more sensitive for the demonstration of mu
cosal abnormalities, revealing degenerative changes 
in ciliated and secretory cells.79-80

The other major indication for tubal surgery in 
infertility occurs when the infertility is iatrogenic, 
subsequent to one of the tubal sterilization proce
dures discussed previously.66-67-76-81 Results in differ
ent series are still variable, but Winston reports a 
70% to 80% success rate.76 Vasquez and associates 
state that results are poorer when the interval after 
sterilization surgery exceeds 5 years.67 Siegler, on 
the other hand, reports that the success rate is inde
pendent of this interval, but is poorest with ampulla- 
ry-isthmic anastomoses and tubes less than 4 cm in 
length.81 The tubal specimens from these procedures 
frequently show pathologic changes, although the 
prognostic significance of these changes may be min
imal (see above). Rock and colleagues report that
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after unipolar cautery 40% of tubes show endometri
osis, 21% show fistulas, and smaller proportions 
show chronic salpingitis, inclusion cysts, adhesions, 
or proximal hydrosalpinx.66 An interesting approach 
to infertility surgery is the so-called paradoxical oo
phorectomy, or removal of the normal ovary on the 
same side as a unilateral diseased tube.8182 The ra
tionale here has been described as “putting all the 
eggs in one (healthy) basket.”

BENIGN TUMORS

Leiomyoma

Leiomyoma is also called fibromyoma or fibroid. The 
leiomyoma is a rare tumor in the fallopian tube. It 
may be solitary or multiple and usually measures 
from a few millimeters to several centimeters in di
ameter, although large, clinically significant tumors 
do occur. It presents macroscopically as a spherical 
mass protruding under the peritoneal serosa. Micro
scopically, it appears identical to the uterine leiomy
oma: whorled smooth muscle fibers separated by 
narrow connective tissue bundles.83-84

Adenomatoid Tumor

The adenomatoid tumor or mesothelioma is a small, 
well-demarcated, benign tumor situated in the tubal 

muscularis or subserosa. It is composed of pseudo- 
glandular formations surrounded by a fibromuscular 
stroma.85 Different theories have claimed that the 
lining cells of these pseudoglandular structures are 
mesothelial, endothelial, vascular, or epithelial, but 
ultrastructural and immunohistochemical evidence 
has established the mesothelial (peritoneal) ori
gin.86-87 These tumors are rare and are asymptom
atic, usually being discovered fortuitously during 
examination of a surgical or postmortem specimen. 
They are found during the period of genital activity 
and are histologically identical to similar tumors of 
the corpus uteri and the male epididymis.

Macroscopic Appearance. Macroscopic examination 
reveals a small, well-limited mass visible beneath the 
peritoneal serosa. Section shows firm, pink-white, ho
mogeneous tissue. Small foci of calcification may be 
present.

Microscopic Appearance. The microscopic appear
ance consists of spaces lined by flat or cuboidal 
cells, surrounded by a stroma rich in collagen fibers 
and smooth muscle fibers. No cellular atypia or mi
totic activity is noted (Fig. 5-20). The flattening of 
the lining cells, very marked in some cases, has 
wrongly suggested to some observers a lymphangio- 
matous origin. In other tumors, the cell nests are 
massive and contain small cystic spaces. In a few 
cases, continuity with the peritoneal surface lining 
has been demonstrated.

FIGURE 5-20 Adenomatoid tumor of tube. (Hinerman DL, Gould SE: What is your diagnosis? 
Am J Clin Pathol 37:204, 1962)
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Endometrial Polyp and Adenofibroma

These lesions are benign proliferations of epithelium 
and stroma, which can present as intraluminal 
masses. The endometrial polyp is common, occurs in 
the intramural portion of the tube, and is histo
logically identical to the polyp described in Chapter 
4 59,88 The adenofibroma is rare and consists of tubal 
epithelium supported by fibrous stroma.8990 It also 
resembles its more common uterine counterpart.

Papillary Tumors

Benign papillomas have been reported rarely in the 
tube, presenting with hydrosalpinx or with sterility 
related to tubal occlusion.9192 Pathologically, they 
are composed of papillary processes lined by epithe
lium resembling normal tubal mucosa, with little 
stratification, few mitoses, and no atypia.

A lesion that appears to be unique to the fallo
pian tube and has been reported only in pregnant or 
postpartum women is the metaplastic papillary tumor 
(Fig. 5-21).9394 It was an incidental microscopic find
ing in all reported cases. The papillae are lined by 
mucin-secreting cells and cells with eosinophilic cyto
plasm, which have been interpreted by some authors 
as oncocytes,93 although ultrastructural study of one 
case94 did not show the packed mitochondria ex
pected in oncocytes. Mitotic figures are rare, and the 
tumor does not invade into the wall of the tube. Fol
low-up findings have been benign in the few cases 
reported, and it is not known whether the lesion is a 
hormonally-induced hyperplasia and metaplasia or a 
true neoplasm.

Teratoma

The fallopian tube is the second most common site 
(after the ovary) of female genital tract teratoma, 
with about 50 cases reported.95 Six of these have 
been associated with an ectopic pregnancy,95 and 3 
have been malignant (immature).96 They no doubt 
arise from germ cells arrested in their maturation 
toward the genital crest. Their pathologic features 
are similar to those encountered in the ovary (see 
Chap. 6).

Other Benign Tumors

Within the tube, rare cases of hemangioma^ lipo
ma,98 fibroma," neurilemoma,100 and sex cord tumor 
with annular tubules'01 have been reported.

MALIGNANT TUMORS

Primary Tumors

A denocarcinoma

Adenocarcinoma of the tube arises from the mucosal 
epithelium. It is an uncommon tumor, but well over 
1000 cases have been reported in the literature. It 
represents about 0.5% of all malignant tumors of the 
female genital tract,102 and its incidence in the 
United States is 3.6 per million women per year, 
with no recent change in this figure noted.103 Like 
epithelial cancers of the ovary and endometrium, 
tubal carcinoma seems to be less common in Ja
pan.104 It is encountered in women between 40 and 
60 years of age, although patients as young as 18 
years have been observed.105 A high incidence of 
chronic inflammatory lesions has been noted,106 but 
a causal relation has not been established; tubercu
losis of the tube is thought by some authors to be 
frequently associated with carcinoma, but others107 
think that other forms of salpingitis are much more 
commonly involved. In any event, we must remem
ber that inflammatory lesions of the tube are fre
quent and that carcinoma is equally rare, and that 
salpingitis (particularly of tuberculous etiology) may 
be associated with a hyperplastic mucosal reaction 
that can be and has been misdiagnosed as carcinoma 
(see Fig. 5-15). Adenomyosis has been noted in a 
high percentage of cases by some authors, but again, 
this is a common lesion.106

Other lesions that appear to have a premalignant 
potential in other portions of the female genital tract 
have been demonstrated far less frequently in the 
tube. Adenomatous hyperplasia has been discussed in 
detail by Dougherty and Cotton but has not been 
shown to be significantly related to carcinoma in the 
fallopian tube (Fig. 5-22).108 These authors state that 
this lesion is often found in conjunction with chronic 
salpingitis and with estrogen-producing ovarian tu
mors. Dallenbach-Hellweg found it most commonly 
associated with endometrial hyperplasia and carcino
ma,109 Stern and coworkers noted it in association 
with epithelial ovarian tumors and in women receiv
ing exogenous estrogens,110 and Robey and Silva 
have commented on a particular association with se
rous borderline tumors of the ovary.111 Our experi
ence is similar, but Moore and Enterline doubt the 
clinical significance of the lesion and believe that 
careful searching will prove its common occurrence 
in tubes removed from women with no other dis
ease.112 In the earliest form, the only abnormalities 
seen are increased height of the tubal epithelial cells, 
with crowding and epithelial tufting into the lumen. 
This is followed by the creation of small glandular 
spaces within the epithelium. In the most advanced 
instances, there are numerous small and medium
sized glands crowded together in a greatly thickened 
epithelium. The cells show hyperchromatism, pseu-
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FIGURE 5-21 Metaplastic papil
lary tumor. (A) Low-power view. 
(B) Detail. Compare the normal 
tubal epithelium (left) with the tall 
columnar cells containing cyto
plasm that was eosinophilic in sec
tions stained with hematoxylin- 
eosin (right). Courtesy of Dr. 
Mirka Jones, Armed Forces Insti
tute of Pathology, Washington, 
DC)

dostratification, and true stratification; but in con
tradistinction to carcinoma few mitoses are seen and 
large abnormal nucleoli are not present. The pres
ence of any mitoses is important, because they are 
not seen in normal tubal mucosa.

Adenocarcinoma in situ is difficult to differentiate 

from adenomatous hyperplasia and probably is a 
more advanced stage of the latter lesion (Fig. 5-23).110 
Bannatyne and Russell stress as important features of 
in situ carcinoma its focal rather than widespread dis
tribution, frequent and sometimes abnormal mitotic 
figures, loss of multiple cell types, and marked nu-
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FIGURE 5-22 Adenomatous hyperplasia of tube in a case 
of ovarian carcinoma. Compare the hyperplastic epithelium 
(below) with the normal tubal mucosa (above).

clear pleomorphism with multiple large nucleoli.113 
Because in situ carcinoma is diagnosed after resection, 
progression to invasive carcinoma can rarely, if ever, 
be demonstrated. The in situ tubal lesion is usually as
sociated with ovarian or endometrial carcinoma, par
ticularly serous carcinoma of the ovary.113 Borderline 
mucinous and serous tumors might be considered in 
situ carcinomas of the tube; two such mucinous le
sions, both associated with pseudomyxoma peritonei, 
have been reported,114115 and we have seen a third 
case that coexisted with an ovarian borderline muci
nous tumor (Fig. 5-24).

We must wonder why tubal cancer is so rare, 
considering that it arises in mullerian-derived epithe

lium such as that of cervical and endometrial car
cinomas, both of which are common lesions, and 
histologically usually resembles serous carcinoma of 
the ovary, also a common tumor.116 This question is 
one that we are unable to answer at the present 
time.

Clinical Signs. Clinical signs of invasive carcinoma 
are not characteristic. They include pain, the pres
ence of an adnexal mass, and serous, purulent, or 
bloody vaginal discharge. Any of these findings may 
be absent; the complete triad is seen only rarely. 
Vaginal discharge is present in about half of the

FIGURE 5-23 In situ adenocarci
noma of fallopian tube. Although 
lymphoid inflammation is present, 
the mucosal atypia is out of pro
portion to the infiltrate, and 
invasive carcinoma was situated 
nearby.
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FIGURE 5-24 Borderline muci
nous tumor (tumor of low malig
nant potential) of tubal mucosa. 
This tumor was an incidental mi
croscopic finding in a patient who 
also had a borderline mucinous 
(intestinal-type) tumor of the ipsi
lateral ovary. Origin of this lesion 
in the tubal mucosa is seen at top 
right.

cases. More rarely, intestinal obstruction represents 
the first sign of the tumor. The diagnosis is made in 
less than 5% of cases before exploratory laparoto
my.102107 Clues to the correct diagnosis are furnished 
by the clinical signs, hysterosalpingography, and vag
inal exfoliative cytology. It has been stated that vag
inal cytology reveals malignant cells in 60% of 
cases,107 but other authors find that this procedure is 
much more often unrewarding.105 Endometrial aspi
ration is probably a more effective cytologic proce
dure.117 Carcinomatous cells have been recognized in 
cul-de-sac washes at the time of vaginal hysterectomy 
for other indications.118 Occasionally, the exfoliated 
malignant cells may be recognized as being of tubal 
origin, but this is unusual. The cytologic appearance 
is usually similar to that of serous carcinoma of the 
endometrium or ovary. Hysterosalpingography is 
probably the best technique available for making the 
diagnosis before laparotomy, and ultrasonography is 
useful.118

Even after surgery, definitive diagnosis may be 
difficult, because tubal origin is difficult to prove in 
the presence of involvement of the ovary or endome
trium, or both. In these situations, the tumor in the 
tube should look tubal histologically, show a transi
tion from benign epithelium, and perhaps even rep
resent the most bulky tumor mass before a tubal 
primary is diagnosed with confidence.119

Macroscopic Appearance. The tumor may be small 
or may attain a diameter of several centimeters. In a 
great number of cases, it is localized to the ampul

lary portion of the tube and forms an elongated 
bulge suggestive of chronic salpingitis. When the se
rosa is not involved, it is smooth and stretched; often 
fibrous adhesions are present. The tumor involves 
the right and left tubes with about equal frequency 
and is bilateral in about 20% of all cases. Coexistent 
chronic salpingitis is frequently present. On opening 
the tube, a soft, sometimes encephaloid, tumor mass 
is seen. It is red or gray and often necrotic, and close 
inspection often reveals papillary formations (Fig. 
5-25). In more advanced cases, the tumor invades 
completely through the tubal wall and forms papil
lary nodules on the peritoneal serosal surface; this is 
usually a late occurrence. The tube frequently be
comes obstructed, with the development of a pyosal
pinx or hematosalpinx. Isthmic localizations are less 
frequent, but they show a much more malignant and 
rapid evolution.

Microscopic Appearance. The most common histo
logic type is serous papillary adenocarcinoma resem
bling that more commonly seen in the ovary (Figs. 
5-26 and 5-27).116 In the well-differentiated (grade I) 
pattern, columnar cells line the connective tissue 
axes of the papillae and recall the cytologic structure 
of normal tubal epithelium. Marked cellular atypia is 
uncommon, but mitoses are frequently seen. Nucle
oli are prominent and often multiple.

In the less differentiated tumors, bizarre cellular 
atypias are numerous and marked; the cells are 
found in dense nests and sheets, without any mor
phologic similarity to tubal mucosa. It is not rare to
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FIGURE 5-25 Well-differentiated adenocarcinoma of tube: macroscopic appearance.

see cystic structures and intracystic papillary forma
tions. Mitoses are numerous.

As elsewhere in the female genital system, other 
types of carcinoma may be encountered. After se
rous carcinoma, the most frequent type is endome

trioid carcinoma, but only a handful of such cases 
have been documented.120121 A type that may pose a 
particularly difficult differential diagnostic problem 
resembles the adnexal tumor of probable wolffian 
origin (juxta-ovarian tumor).122 Scattered cases of

FIGURE 5-26 Well-differentiated 
serous carcinoma of fallopian tube. 
Broad papillae are lined by rela
tively uniform cells with stratifica
tion, tufting, and cell exfoliation.
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FIGURE 5-27 Poorly differenti
ated serous carcinoma of fallopian 
tube. Poorly formed papillae co
exist with solid sheets of tumor 
cells.

clear cell adenocarcinoma,123 transitional cell carcino
ma,123 glassy cell car cinoma,125 and squamous cell carci
noma'26 have been reported, as has mucinous carci
noma of low malignant potential."3"6 Endometrial 
and cervical carcinomas, including in situ squamous 
carcinoma of the cervix, can involve the tubal mucosa 
by direct extension, but should not be considered 
primary tubal carcinomas. Primary tubal carcinoma 
can coexist with primary carcinomas elsewhere in the 
genital tract, as in the case reported of synchronous 
papillary mucinous adenocarcinomas of the endo
cervix and both fallopian tubes.127

Prognosis, Evolution, and Treatment. The prog
nosis of tubal carcinoma is poor, the most favorable 
results showing only about 40% to 50% 5-year sur
vival.102104128-’30 The tumor spreads directly 
through the fimbriated end of the tube or by pene
tration through the wall. Lymphatic invasion takes 
place early and involves the iliac, aortic, and lumbar 
nodes, the ovaries, the pelvic and abdominal perito
neum, the uterus, the intestine, and the urinary 
bladder.127’131’132 Vaginal, ureteral, renal, hepatic, ad
renal, pulmonary, splenic, and cutaneous metastases 
are frequently seen. Survival is better correlated 
with the gross extent of the tumor at the time of 
treatment than with histologic differentiation. Most 
authors102’128 have advocated the same clinicopatho
logic staging system as in ovarian cancer, but we pre
fer a modification of the Dukes system for rectal 
cancer (Table 5-2).133 The treatment is primarily sur
gical; radiation therapy has been used in conjunction 

with surgery but has not been demonstrated to im
prove the therapeutic results. Cisplatin-based combi
nation chemotherapy is promising in localized and 
advanced-stage cases.134,135

Primary Sarcomas

Primary sarcomas of the tube are rare, with only a 
few dozen cases having been reported. They are 
predominantly fibrosarcomas and leiomyosarcomas, 
with even rarer malignant fibrous histiocytomas 
reported.136 The clinical evolution is almost always 
fatal.

TABLE 5-2.
Pathologic Staging of Carcinoma of the Fallopian Tube*

Stage 0 Carcinoma in situ (limited to the tubal mucosa)
Stage 1 Tumor extending into the submucosa and/or 

muscularis but not penetrating to the serosal 
surface of the fallopian tube

Stage 2 Tumor extending to the serosa ofthe fallopian tube
Stage 3 Direct extension of the tumor to the ovary and/or 

endometrium
Stage 4 Extension of tumor beyond the reproductive 

organs (eg, other pelvic organs, pelvic soft 
tissues, peritoneal implants, abdominal viscera)

*The staging of tumor in stages 0,1, and 2 is not altered by bilateral tubal can
cer per se, but the most extensive focus of disease in either tube determines 
the stage.
Adapted from Schiller HM, Silverberg SG: Staging and prognosis in primary carci
noma of the fallopian tube. Cancer 28:389-395, 1971
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Carcinosarcoma

About 40 cases of carcinosarcoma (homologous and 
heterologous) arising in the fallopian tube have been 
reported.137"139 This corresponds to 4% of all such 
tumors of the female genital tract, the more 
common localizations being corporeal, ovarian, vagi
nal, and cervical (in descending order of frequency). 
These tumors occur predominantly in postmeno
pausal women, are histologically similar to endome
trial carcinosarcomas (see Chap. 4), and share the 
poor prognosis of uterine carcinosarcoma. A single 
reported tubal case was bilateral.139 Anecdotal re
sponses to radiation therapy and chemotherapy have 
been reported, but the primary treatment is surgical.

Choriocarcinoma

Primary choriocarcinoma of the fallopian tube is a 
rare lesion; a comprehensive review in 1981 ac
cepted only 76 reported cases.140 The tubal tumors 
are gestational in origin and must be differentiated 
from extensions from the more common intrau
terine gestational choriocarcinomas and from cho- 
riocarcinomatous components of malignant ovar
ian germ cell tumors. Symptoms mimic those of a 
tubal ectopic pregnancy or an ovarian tumor, and 
the tumor may coexist with an ectopic pregnan
cy.141 The gross and microscopic appearance, meta
static pathways, and responsiveness to chemother
apy are similar to those of intrauterine gestational 
choriocarcinoma.

Metastatic Tumors

Metastatic tumors of the fallopian tube are more fre
quent than primary tumors and most often represent 
extensions from ovarian, endometrial, or cervical ad
enocarcinomas. In one large series, 36% of ovarian 
and 11 % of endometrial carcinomas were associated 
with tubal “metastases,” although many of these may 
have represented multicentric primary cancers (Fig. 
5-28).142 Bannatyne and Russell have clearly shown 
in patients with ovarian carcinoma that small foci of 
primary carcinoma can arise in the tubal mucosa and 
even in the tubal serosa.113 The same dilemma ap
plies to bilateral tubal carcinomas.

Extragenital primary cancers with tubal metas
tases are much rarer and usually are mammary or 
gastrointestinal. The submucosal lymphatics are in
vaded by neoplastic cell nests that compress the 
mucosal plicae and replace the tubal epithelial cells 
(Fig. 5-29). Neoplastic cells desquamate secondarily 
into the tubal lumen and are subsequently carried to 
the peritoneal cavity, the surface of the ovary, and 
the uterine cavity. Direct implantation of tumor cells 
in the tubal mucosa or serosa is encountered, but 
lymphatic spread remains considerably more com
mon. The tumor cells are disposed in cords or irreg
ular masses, and they present the usual criteria of 
malignancy: nuclear hyperchromatism, anisonucleo
sis, and pathologic mitoses.

in situ squamous carcinoma of the endometrium 
and endosalpinx has been reported as an extension 
of invasive squamous carcinoma of the cervix.143

FIGURE 5-28 Endometrioid car
cinoma of the fallopian tube in a 
patient with carcinosarcoma of 
the endometrium. It is uncertain 
whether this is a metastasis (the 
tumor grows predominantly be
neath the mucosal surface) or an 
incidental separate primary tumor 
(note the mucosal atypical hyper
plasia [top].)
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FIGURE 5-29 Tubal metastasis from adenocarcinoma of the breast. There is submucosal and 
lymphatic invasion and partial replacement of mucosa (left) by tumor cells.
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The Ovary

Charles Zaloudek

EMBRYOLOGY

The embryonic development of the ovary begins in 
an undifferentiated stage that is similar for the male 
and female genitalia. The undifferentiated gonad 
consists of an accumulation of mesenchymal cells 
covered by coelomic (germinal) epithelium. It forms 
an elongated bulge on the ventral surface of the 
mesonephros. Early in embryonic life, around the 
32nd day, the primordial germ cells migrate from 
the yolk sac entoderm into the mesenchyme of the 
genital crest, passing through the root of the mesen
tery (Fig. 6-1). The primitive gonad begins to differ
entiate along ovarian lines in the seventh week. 
According to the most accepted embryologic theory, 
the migration of the primordial germ cells is accom
panied by the growth of groups of cells (sex cords) 
from the germinal epithelium into the underlying 
mesenchyme (Fig. 6-2). Some of the epithelial cells 
invest the germ cells and differentiate into granulosa 
cells. The rest degenerate, except for remnants in 
the ovarian medulla (the rete ovarii). There may be 
limited downgrowth of epithelial cells from the ger
minal epithelium throughout embryonic life. An al
ternative embryologic view is that the coelomic 
epithelium does not contribute to the formation of 
the sex cords. Instead, the primordial germ cells, 
after migrating into the gonadal mesenchyme, play 
the role of organizer and induce the differentiation 
of the granulosa cells. This theory holds that the en
tire ovary, except for the germinal epithelium, is of 
mesenchymal origin.

Whatever their derivation, the granulosa cells 
become organized around the oocytes during the 
third trimester to form the follicles. The perifollic
ular stroma is derived from the gonadal mesen
chyme. It is disposed around the follicles in concen
tric layers and constitutes the richly vascularized 
theca interna and the fibrous theca externa. The 
theca appears to represent a transformation of 
stromal cells that is induced by adjacent granulosa 
cells.

ANATOMY

The ovary has an ovoid shape and a bosselated sur
face. It is firm and pink or tan. During the period of 
gonadal activity, the ovary weighs 5 to 8 g. It in
creases in volume at the time of ovulation and 
during pregnancy. The presence of follicles of differ
ent sizes occasionally conveys a false impression that 
cysts are present. A diminution in size begins around 
age 30. The ovary atrophies after menopause and 
becomes small, firm, and pearly gray-white.

The ovary is situated in the retrouterine space 
behind and above the fallopian tube, behind the 
broad ligament, and in front of the rectum. It is 
fixed to the broad ligament at its anterior border 
and to the fibrous connective tissue of the mesova
rium. It is attached to the uterine cornu by the utero- 
ovarian ligament, to the tube by the tubo-ovarian 
ligament, and to the lateral pelvic wall by the infun- 
dibulopelvic ligament.

313
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Migration of primordial ovocytes

FIGURE 6-1 Migration of primordial oocytes from the roof of 
the mesentery to the genital crest.

The ovarian artery, a branch of the abdominal 
aorta, runs along the anterior border of the ovary 
and anastomoses with the ovarian branch of the 
uterine artery. About 10 arterial branches arise from 
this arcade and penetrate the ovary. The veins meet 
at the hilus, where they form a rich plexus that 
drains into the right and left utero-ovarian veins. 
The lymphatics follow the course of the veins and 
drain into the lumbar nodes. Nerves arise from the 
lumboaortic and renal plexi and enter the ovary 
from the ovarian plexus.

Organ of Rosenmuller or epoophoron

FIGURE 6-3 Parovarian organs.

Several parovarian structures are important to 
the pathologist (Fig. 6-3). The epoophoron is a meso
nephric remnant composed of a series of parallel tu
bules opening into a duct that courses along the 
fallopian tube in the mesovarium. The epoophoron 
is lined by a simple cylindrical epithelium and is sur
rounded by a connective tissue network containing 
smooth muscle fibers. The paroophoron, situated in 
the broad ligament adjacent to the epoophoron, is 
most prominent in the fetus or infant and is com
posed of a few tubules that are histologically similar 
to the epoophoron. In contrast to the two previous 
structures, the hydatid of Morgagni is of mullerian or
igin. It is a small, smooth-walled cyst attached to the 
tubal fimbria. Its epithelium resembles that of the

FIGURE 6-2 Fetal ovary showing sex cords.
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fallopian tube and responds to hormonal stimuli in a 
similar manner. It may become greatly distended 
with clear fluid.

HISTOLOGY

The ovary consists of a stromal mass containing the 
follicles, vessels, and nerves. The coelomic surface 
epithelium is conspicuous in the infant but often is 
flattened and difficult to identify in the postmeno
pausal ovary (Fig. 6-4).

The external, or cortical, zone is composed of a 
stroma of fusiform connective tissue cells between 
which are bundles of collagen fibers. The cortex 
contains follicles in different stages of maturation. 
These follicles are numerous in infants and young 
adults, but their number decreases progressively with 
age and they disappear by menopause. The primor
dial follicle consists of an oocyte surrounded by a 
layer of cuboidal granulosa cells (Fig. 6-5). In the 
course of follicular maturation, the granulosa cells 
multiply and the granulosa cell layer becomes thick
ened (Fig. 6-6). It consists of round cells with regu
lar, dark nuclei that are compressed one against the 
other. The oocyte becomes localized at one pole, 
where the granulosa proliferates to form the cu
mulus oophorus. When the follicle becomes mature, 
small spaces called Call-Exner bodies appear among 
the granulosa cells (Fig. 6-7). At the same time, a 
central cavity containing estrogen-rich follicular fluid 
develops. The stromal cells surrounding the follicle 
differentiate into the theca interna (Fig. 6-8). These 
cells sometimes assume an epithelioid appearance. 
They contain lipid granules when the follicle is ma

ture, and they are surrounded by numerous capillar
ies that insinuate themselves between the cell cords. 
Mature follicles are known as graafian follicles.

At ovulation, the mature follicle opens at the 
surface of the ovary and releases its oocyte. When 
the oocyte leaves the follicle, the opening through 
which it is extruded is closed by a fibrin plug, pro
ducing the follicular stigma. The empty follicle 
forms a festooned vesicle, which is the beginning of 
the corpus luteum. After the oocyte is expelled, the 
granulosa becomes vascularized by capillaries from 
the theca interna. This vascularization may give rise 
to hemorrhage, which collects in the lumen of the 
developing corpus luteum. As the corpus luteum de
velops, the granulosa cells become luteinized. They 
have abundant pale eosinophilic cytoplasm that con
tains small lipid droplets (Fig. 6-9A).

Ultrastructurally, the luteinized granulosa cells 
have abundant smooth and rough endoplasmic retic
ulum arranged in whorls or in parallel arrays (Fig. 
6-9B). Mitochondria are numerous and have tubular 
cristae. The Golgi complex is well developed and 
there are numerous lipid droplets. The theca cells 
are enlarged and luteinized, but they are smaller 
than luteinized granulosa cells (Fig. 6-10). The lutei
nized theca cells often have an epithelioid appear
ance and may be referred to as theca lutein cells.

The mature corpus luteum forms a mass of up to 
1.5 cm in diameter. It appears macroscopically as a 
large yellow structure with a central fibrous or cystic 
focus (Fig. 6-11). If pregnancy does not occur, the 
corpus luteum involutes, with degeneration of the lu
teinized cells and fibrosis, ultimately resulting in a 
convoluted, hyalinized scar known as a corpus 
albicans.

If pregnancy occurs, a corpus luteum of preg-

FIGURE 6-4 Surface epithelium of the ovary.
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FIGURE 6-5 Primordial folli
cles. Oocytes are surrounded by 
a single layer of granulosa cells.

nancy evolves. It occupies almost half the ovary and 
is golden-yellow with a fibrinohemorrhagic or cystic 
center. The luteinized cells contain eosinophilic hya
line inclusions and lipid droplets. Regression of the 
corpus luteum begins after the third month of preg

nancy. At the eighth month, the corpus luteum of 
pregnancy is only 1 or 2 cm in diameter and it subse
quently undergoes total regression and fibrosis. Clus
ters of decidual cells are frequently present in the 
subcoelomic stroma in pregnant women. These

FIGURE 6-6 Oocyte surrounded 
by several layers of granulosa 
cells in primary follicle.
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FIGURE 6-7 Graafian follicle with a Call-Exner body (arrow).

decidualized stromal cells have regular round nuclei 
and abundant eosinophilic cytoplasm.

Most of the 400,000 follicles present at birth de
generate rather than mature. Death of the ovum 
precedes degeneration of the follicle, which is mani
fested by nuclear or cytoplasmic vacuolization, con
densation of the chromatin, and thickening and 
hyalinization of the follicular basement membrane. 

The resulting structure is called an atretic follicle. 
The wall of the atretic follicle consists of granulosa 
cells or, when these have disappeared, of theca in
terna cells. As degeneration of the follicle continues, 
it becomes fibrotic, and the structure finally remain
ing is the corpus atreticum, composed of hyalinized 
connective tissue.

{Text continued on page 320.)

FIGURE 6-8 Graafian follicle: granulosa and theca interna and externa.
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FIGURE 6-9 (A) Luteinized granulosa cells (arrow). (B) Whorled arrangement of annulate lamel
lae in luteinized granulosa cells (BX 17,500).
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FIGURE 6-10 Wall of corpus luteum: luteinized granulosa cells (7) and theca cells (2).

FIGURE 6-11 Mature corpus luteum. (A) Macroscopic appearance. (B) Microscopic appearance.
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The medulla of the ovary is composed of stromal 
cells, blood vessels, lymphatics, and nerves. The 
hilum contains hilus cells and embryonic residua. 
Hilus cells are found adjacent to nonmyelinated 
nerves in the hilum in more than 80% of ovaries. 
They are round or oval cells with granular eosino
philic cytoplasm and a central round nucleus. The 
cytoplasm contains small brown lipochrome granules, 
small eosinophilic hyaline spheres, and crystals of 
Reinke (Fig. 6-12). The latter are eosinophilic pro
teinaceous rods 10 to 30 pm in length. Electron mi
croscopy reveals that Reinke crystals have a hexago
nal internal pattern.1 Elementary tubular inclusions 
may be precursors of the crystals; they correspond to 
the eosinophilic, hyaline bodies observed by light mi
croscopy. In addition to the crystals, the cytoplasm 
contains prominent smooth endoplasmic reticulum 
and mitochondria with tubular cristae.

The rete ovarii, which is the ovarian homologue 
of the rete testis, is an embryonic remnant with no 
known function. It is found in the hilum of the ovary 
and consists of slit-like tubules lined by cuboidal epi
thelial cells (Fig. 6-13). The rete tubules are sur
rounded by spindle-shaped stromal cells. Cysts of the 
rete ovarii are an occasional cause of ovarian 
enlargement.2

MALFORMATIONS AND ATROPHY

The congenital absence of one or both ovaries is 
rare. The chromosomal pattern in such cases is of 
female type, and the secondary sexual characteris
tics are typically female as well. The absence of one 
ovary is usually clinically inapparent because the 
single ovary present is capable of adequately per
forming the functions of both. Ovarian agenesis 
differs from the congenital absence of both ovaries 
in that the gonads are present but rudimentary, and 
there are various associated somatic malformations 
such as pyloric stenosis, coarctation of the aorta, 
cataracts, and osteoporosis.

Ovarian atrophy may be seen during the repro
ductive years as a morphologic manifestation of the 
clinical syndrome of ovarian failure. Some cases are 
associated with antiovarian antibodies' 7 and may be 
accompanied by diabetes mellitus, hypothyroidism, 
adrenal cortical hypofunction, or several of these 
conditions, all apparently on the basis of autoim
mune disease. The etiology of other cases of ovarian 
failure (eg, primary amenorrhea, secondary amenor
rhea, or premature menopause) is unknown. The 
triad of endogenous hypergonadotropinemia, hypo
receptivity of the ovaries to stimulation with exoge
nous gonadotropins, and a histologic picture showing 
noncystic, unstimulated follicles has been called the 
gonadotropin-resistant ovary syndrome.8 Hypogonado- 
tropic ovarian failure is caused by an abnormality of 
the pituitary or hypothalamus that prevents normal 

production of gonadotropins. The ovary contains 
many primordial follicles, but developing follicles are 
not present. As many as 30% to 40% of patients with 
primary ovarian failure have abnormal sex chromo
somes, dysgenetic gonads, or both. Finally, iatrogenic 
factors such as radiation therapy, chemotherapy, or 
surgery affecting the ovarian blood vessels can result 
in ovarian atrophy.

Supernumerary ovaries arise as a result of redupli
cation of the primitive gonadal precursors.9-13 They 
are extremely rare. Accessory ovaries are a more fre
quent finding, consisting of islands of ovarian tissue 
attached or adjacent to the normal ovary.1415 So- 
called ectopic ovarian tissue is a characteristic of the 
ovarian remnant syndrome, in which ovarian tissue is 
unintentionally left in the pelvis during a technically 
difficult oophorectomy.16-19 Cysts or neoplasms may 
develop in aberrant ovarian parenchyma, whatever 
its origin.

INFLAMMATORY DISEASES

Inflammatory diseases of the ovary are much rarer 
than salpingitis, and in most cases they are part of 
the clinicopathologic picture of pelvic inflammatory 
disease. The etiologic agents are the same as those 
commonly encountered in salpingitis. More rarely, 
ovarian infections result from the hematogenous dis
semination of organisms from a distant site.

Acute Oophoritis

Acute oophoritis occasionally accompanies acute sal
pingitis. When the ovary is involved by an inflamma
tory process, it is enlarged and hyperemic, and the 
inflammatory exudate is accompanied by adhesions 
among the ovary, the tube, and the adjacent perito
neum. Occasionally, an abscess develops, although 
abscesses confined to the ovary are considerably 
rarer than tubo-ovarian abscesses.20’21 Most ovarian 
abscesses develop following a surgical procedure or 
an abortion. An abscess consists of polymorphonu
clear leukocytes, lymphocytes, plasma cells, histio
cytes, and necrotic cellular debris within a richly 
vascularized and congested connective tissue frame
work. Although an abscess may rupture into the 
pelvis and cause peritonitis, it usually undergoes re
sorption and fibrosis.

Chronic Oophoritis

In chronic oophoritis, the ovary is small and fibrotic 
and usually adheres to adjacent tissues. Sterility is a 
common clinical complication. Macroscopically, the 
ovary is often involved in a mass of adhesions, which
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may form a fibrotic bloc that involves the tube. Tu
berculosis of the ovary is characterized by the pres
ence of epithelioid granulomas with giant cells in the 
ovarian parenchyma (Fig. 6-14). Tuberculous ooph
oritis is part of the spectrum of adnexal tuberculosis, 
but the ovary is less frequently involved than the 
tube or the endometrium. Ovarian actinomycosis pre

sents as a gray abscess containing purulent granular 
tissue surrounded by a fibrous wall.22 Microscopic 
examination reveals a granuloma, the center of 
which is occupied by mycelial Filaments and the pe
riphery by epithelioid cells, a few giant cells, plasma 
cells, and lymphocytes. The tube is often involved. 
The infection is generally secondary to uterine acti-

FIGURE 6-12 Ovarian hilar cells. (A,B) Two different views of the same cells show detail of cells 
and Reinke crystals. (C) Detail of original plate published by Reinke.
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FIGURE 6-13 The rete ovarii is composed 
of tubules that are lined by cuboidal cells 
and surrounded by stromal cells.

nomycosis, which occurs after abortive procedures 
or in patients with an intrauterine device (IUD). Lu
etic oophoritis, or ovarian gumma, is extremely rare. 
Ovarian schistosomiasis is encountered in those parts 
of the world where this infection is endemic.23,24 The 
schistosome ova are found within the epithelioid 
granulomata. Ovarian xanthogranulomatous reactions 
are rare and their etiology is unknown.25

NONNEOPLASTIC CYSTS AND TUMORS

Germinal Inclusion Cyst

Invaginations of the surface epithelium may be in
corporated into the cortex of the ovary. Such inclu
sions are most numerous in conditions that cause an

FIGURE 6-14 Ovarian tuberculosis: necrotizing granuloma with giant cells.



Nonneoplastic Cysts and Tumors I 323

inflammatory or fibrotic reaction in the ovary, such 
as pelvic inflammatory disease or endometriosis. 
When epithelial inclusions lose their connection with 
the surface and fluid accumulates within them, a 
germinal inclusion cyst is formed (Fig. 6-15). Ger
minal inclusion cysts are common, generally small 
and multiple, and usually have no clinical signifi
cance. Degenerative changes, such as atrophy of the 
epithelial lining secondary to intracystic fluid pres
sure and calcification with psammoma body forma
tion, are often seen. Tubal metaplasia of the epithe
lial lining is frequent. Other types of metaplasia 
occur, including transitional and squamous metapla
sia. Epidermoid cysts are lined by stratified squamous 
epithelium. In contrast to the dermoid cyst, or be
nign cystic teratoma, no skin appendages are pre
sent. Some consider epidermoid cysts to be of 
teratomatous origin, but such cysts may arise by 
squamous metaplasia in germinal inclusions.26’27

Follicular Cyst

The most common type of ovarian cyst is the follic
ular cyst. These cysts develop in the ovarian cortex 
and may be seen beneath the surface of the ovary as 
translucent nodules. Clinically significant follicular 
cysts range from 3 to 10 cm in diameter. They have 
a smooth white lining and contain clear yellow or 
hemorrhagic fluid. Most follicular cysts develop in 
adults, but they also occur in neonatal and premen- 
archal children, in whom they account for 30% to 
50% of cases of ovarian enlargement. Microscopi
cally, the lining of a follicular cyst is composed of 
granulosa and theca cells separated by a basal lam
ina, as in a normal follicle. The granulosa cells may 
be proliferative and exhibit mitotic figures. Cyto

logic evaluation of the cyst fluid may be confusing 
when the lining exhibits marked proliferative activi
ty 28,29 The CySt lining may atrophy or even disappear 
due to the pressure exerted by the intracystic fluid. 
When the lining is atrophied or reduced to a single 
cell layer, the follicular origin of the cyst is difficult 
to prove, and the lesion should be classified as a 
simple cyst. Follicular cysts in which the granulosa 
cells are luteinized are called granulosa lutein cysts. 
Theca lutein cysts exhibit luteinization predominantly 
in the theca cell layer of the follicle. Multiple theca 
lutein cysts are discussed below. Exceptionally large 
follicular cysts are occasionally discovered during 
pregnancy or in the puerperium.30 Such cysts are 
hormonally inactive. They are distinctive because of 
their size and because the cells lining them are atyp
ical and luteinized, without clear distinction between 
the granulosa and theca cell layers.

Hyperreactio Luteinalis 
(Multiple Bilateral Theca Lutein Cysts)

Massive bilateral ovarian enlargement secondary to 
multiple theca lutein cysts usually is observed in 
women with gestational trophoblastic disease; it de
velops in about 25% of such patients.31 It occurs in 
other conditions associated with an increased level of 
human chorionic gonadotropin, such as fetal hy
drops and multiple gestations, and it is rarely seen in 
singleton gestations.32 The ovarian hyperstimulation 
syndrome, which occurs in women undergoing ovula
tion induction for infertility, has similar ovarian 
pathology.33

The ovarian enlargement is usually asymptom
atic. Hemorrhage into the cysts may cause pain, and 
torsion or rupture causes acute abdominal symp-
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toms. Signs of virilization are observed in about 25% 
of cases not associated with gestational trophoblastic 
disease. The ovaries are large, edematous, and con
gested (Color Figure 6-1). They contain numerous 
cysts measuring up to 3 to 4 cm in diameter. A 
corpus luteum is identified in some cases. Microscop
ically, the theca cell layer of the cysts is luteinized 
(Fig. 6-16). The granulosa cell layer shows a variable 

degree of luteinization, and the stroma is edematous. 
The ovarian cysts regress after delivery, so treatment 
is conservative once the diagnosis is established. Ac
curate diagnosis of hyperreactio luteinalis, particu
larly in those cases not associated with trophoblastic 
disease, is important if excessive surgery is to be 
avoided.32

A

FIGURE 6-16 Hyperreactio luteinalis. 
(A) Low-magnification view showing 
thin-walled cyst and solid nodule. (B) De
tail of cyst wall showing luteinization of 
lining and wall of follicle.
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FIGURE 6-17 Hemorrhagic corpus luteum cyst.

Cysts of the Corpus Luteum

A cystic corpus luteum is the result of the accumula
tion of fluid and fibrin in the center of a corpus lu
teum. The central cavity may be large enough to be 
interpreted as a true cyst. The lining exhibits the 
typical microscopic features of a corpus luteum.

A corpus luteum cyst is formed when there is 
hemorrhage into the center of a corpus luteum. 
Early on, the cyst contains an organizing hematoma 
(Fig. 6-17). The lumen is surrounded by fibrin and 
luteinized granulosa and theca cells (Fig. 6-18). Over 
time, the blood is resorbed and- the cyst fluid be
comes clear or yellow. The cyst wall is then com
posed of fibrous tissue and involuting luteinized 
cells. If a central cavity remains after a corpus lu
teum cyst involutes and becomes fibrotic, it is desig
nated as a corpus albicans cyst.

Cysts derived from the corpus luteum are usually 
asymptomatic. Occasionally, such cysts must be ex
cised because they rupture and cause peritoneal 
hemorrhage.

Luteoma of Pregnancy

The luteoma of pregnancy is not a true neoplasm; it 
is a nodular hyperplastic reaction that becomes ap

parent during the last trimester of pregnancy and re
gresses spontaneously after delivery.31’34’35 Its devel
opment depends on human chorionic gonadotropin. 
The paucity of cases reported in the literature is 
probably not representative of the true incidence of 
this lesion.

Clinical Findings

Luteoma occurs in pregnant women 19 to 41 years 
of age. Most patients have had more than one previ
ous pregnancy, and the average age is 27 to 28 years. 
Most patients are black. Maternal virilization devel
ops in the third trimester in 30% of women with 
luteoma of pregnancy.34 Androgen levels, when mea
sured in such patients, are elevated. Sixty-five per
cent of the female infants born to virilized mothers 
are masculinized.34 Male infants are unaffected. 
Most luteomas are nonpalpable and are discovered 
unexpectedly during the course of a cesarean section 
or tubal ligation.

Macroscopic Appearance

Luteoma of pregnancy produces unilateral (two 
thirds of cases) or bilateral nodular ovarian enlarge
ment. On cross section, one or more soft nodules are 
noted within the cortex or medulla of the ovary (Fig. 
6-19A). The nodules are solid and measure 1 to 20 
cm in diameter; most measure 6 to 10 cm. They are 
gray, tan, brown, or yellow and may contain small ar
eas of hemorrhage or necrosis.

Microscopic Appearance

The luteoma of pregnancy is composed of sheets and 
nests of uniform polyhedral cells with granular eosin
ophilic cytoplasm and central small round vesicular 
nuclei (see Fig. 6-19B). There is minimal nuclear 
atypia, but mitotic figures (1 to 2 per 10 high-power 
fields) are readily identified. The luteoma of preg-

FIGURE 6-18 Corpus luteum cyst. (A) General appearance. (B) Microscopic appearance of the 
wall.
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FIGURE 6-19 Luteoma of pregnancy. (A) Macroscopic ap- 
pearance. (B) Microscopic appearance. (A courtesy of the late 
Dr. J. Holyoke, St. Joseph Hospital, Denver, CO).

nancy may be formed by nodular proliferation of lu
teinized stromal cells or by nodular hyperplastic 
proliferation of luteinized theca cells in cystic and 
atretic follicles.

Differential Diagnosis

The main differential diagnostic consideration is a 
Leydig cell tumor of hilar or non-hilar type.36-38 The 
clinical setting and the presence of multiple and 
often bilateral nodules points to the correct diagno
sis. Leydig cell tumors are unilateral and unifocal. 
Intracytoplasmic crystals of Reinke must be identi
fied for the diagnosis of a non-hilar Leydig cell tu
mor. Hilar Leydig cell tumors are found in a 
different part of the ovary than the luteoma of preg
nancy, which is located in the cortex or medulla. A 
luteinized thecoma has a fibromatous or theco- 
matous background stroma, which is not seen in 
association with a luteoma.3940 Hyperreactio lutein- 
alis occurs in a different gestational setting from 
pregnancy luteoma (as discussed earlier) and is cystic 
and always bilateral.

Clinical Behavior and Treatment

The development and maintenance of a luteoma of 
pregnancy depends on the presence of human cho
rionic gonadotropin. The lesion involutes in the im
mediate postpartum period, when levels of this 
hormone drop. Degenerative changes occur as early 
as 5 days after delivery.35 Most luteomas reported in 
the literature have been treated by unilateral salpin- 
go-oophorectomy.34'35’41 This is excessive treatment, 
considering the natural history of spontaneous in
volution. A nodule should be biopsied; if the pa
thologist is able to make an intraoperative diagno
sis of luteoma of pregnancy, further surgery is 
unnecessary.

Polycystic Ovary Syndrome 
(Stein-Leventhal Syndrome)

In 1935, Stein and Leventhal described a syndrome 
consisting of bilateral polycystic ovaries and “men
strual irregularity featuring amenorrhea, a history of



Nonneoplastic Cysts and Tumors I 327

sterility, masculine type hirsutism, and, less consist
ently, retarded breast development and obesity.”42 
The polycystic ovary syndrome accounts for 1% to 
3% of female infertility.4 ' 49 The most popular the
ories consider the etiology to be disordered steroi
dogenesis and alterations in hypothalamic-pituitary- 
ovarian relations. Insulin resistance plays a role in 
some cases.50 It is not certain whether the ovarian 
morphology is primary or secondary to the hor
monal disturbances. It is generally agreed that the 
ovary is the site of increased androgen synthesis and 
inefficient estrogen synthesis. Hormonal studies 
show increased levels of androstenedione, testoster
one, and other androgens. Levels of luteinizing 
hormone and pregnanetriol are also increased, 
and estrogen levels are normal or slightly increased 
with an increased proportion of estrone. Levels of 
follicle-stimulating hormone and progesterone are 
decreased.

Cystic ovaries may be associated with normal or 
abnormal ovarian function (Fig. 6-20). The Stein- 
Leventhal syndrome is only part of a larger spectrum 
of clinical conditions associated with cystic ovaries. 
There is no constant relation between the appear
ance of the ovaries and the clinical setting.

Macroscopic Appearance

Both ovaries are enlarged and may even be larger 
than the uterus. They are oval and have a thick, 
pearly white tunica. Cysts may be visible beneath the 
surface, but they often are not. Sectioning reveals a 
dense white tunica and many small cortical cysts 
measuring about 1 cm in diameter. Corpora lutea 
are absent.

Microscopic Appearance

There is marked subcapsular fibrosis. Primordial fol
licles are present in normal numbers, but primary 
and small antral follicles are absent or decreased. 
There is prominent hyperplasia of the cortical and 
medullary stroma. Cystic follicles with a luteinized 
theca interna are numerous (Fig. 6-21). Evidence of 
ovulation, such as a corpus luteum, is absent in 
classic cases.

Treatment

Treatment depends on whether the goal is to amelio
rate hirsutism or induce ovulation.44 45 Hirsutism is 
treated by ovarian suppression with oral contracep
tives or by administration of corticosteroids. Weight 
loss may be helpful. Methods of ovulation induction 
include administration of corticosteroids, clomiphene 
citrate, bromocriptine, or gonadotropins with or 
without gonadotropin-releasing hormone agonists. 
Wedge resection of the ovaries or laparoscopic treat
ments may be used if medical management is 
ineffective.

Stromal Hyperplasia and Hyperthecosis

Ovarian stromal hyperplasia and hyperthecosis are 
found in some women with metabolic or endocrine 
disorders, such as obesity, hypertension, insulin resis
tance, and virilization.5152 The same ovarian mor
phology is observed as an incidental finding in 
women with no clinical abnormalities.53 Ovaries that 
exhibit stromal hyperplasia are moderately enlarged 
and nodular. The cut surface is homogeneous and 
tan or brown, and the corticomedullary junction is 
ill-defined (Color Figure 6-2). Microscopically, there 
is hyperplasia of the stromal cells, which often form 
nodular aggregates (Fig. 6-22). Hyperthecosis is char
acterized by the presence of small clusters of lutei
nized stromal cells among the hyperplastic stromal 
cells. These cells have round or ovoid nuclei and 
abundant eosinophilic cytoplasm (Fig. 6-23). No 
crystals of Reinke are identified. There is immunore
activity for enzymes that catalyze 17a-hydroxylation 
but not aromatization in the luteinized stromal cells 
of hyperthecosis.51 No such immunoreactivity is ob
served in the nonluteinized stromal cells in hyperthe
cosis or stromal hyperplasia. These observations 
support the concept that the luteinized stromal cells 
produce the androstenedione that is found in in
creased amounts in some women with hyperthecosis. 
The excess androgen is converted to estrogen in the 
periphery, increasing the risk of hyperplasia and car
cinoma of the endometrium.51

Massive Edema

Massive ovarian edema is a rare condition that oc
curs in young women.54-57 It is characterized clini
cally by acute abdominal symptoms and the presence 
of a solid pelvic mass. The ovary is enlarged, with an 
average diameter of 11.5 cm, and has a smooth, glis
tening pink-yellow cut surface (Color Figure 6-3).57 
Microscopically, there is marked diffuse edema and 
the blood vessels are congested and dilated. Luteini
zation of the stroma is attributed to edema and can 
cause virilization. The most likely cause of massive 
ovarian edema is partial torsion of the mesovarium 
with vascular compression. Ovarian fibromatosis is a 
related condition in which the ovary is enlarged by a 
proliferation of small fibroblastic cells.57 These cells 
surround normal ovarian structures and are associ
ated with variable collagen deposition and edema.

Endometriosis

Endometriosis is a common condition, estimated to 
occur in 15% of the female population. The main 
clinical symptoms are pelvic pain, dysmenorrhea, 
dyspareunia, and infertility. The ovaries are involved 
in about 50% of women with endometriosis. Macro
scopically, endometriosis of the ovary presents as 
small white or red plaques on the ovarian surface, as
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FIGURE 6-20 (A) Senile polycystic ovaries. (B) Polycystic ovary of newborn infant.

hemorrhagic foci within the ovarian parenchyma, or 
as cysts. The cysts have a red granular lining and are 
filled with a red-brown fluid that gives them the 
name chocolate cysts (Color Figure 6-4). The wall is 
thick, gray-white, and fibrous. Adhesions between 
the ovaries and adjacent structures, especially the fal
lopian tubes, are common. Microscopically, endome

triosis is characterized by the presence of endome
trial glands and stroma within the ovarian paren
chyma or serosa. Hemorrhage and hemosiderin or 
hemofuscin often are present, and fibrosis, histio
cytic reaction, and chronic inflammation commonly 
occur. The morphology may be obscured by degen
erative or reparative changes. The lining of endome-
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FIGURE 6-21 Polycystic ovary syndrome. (A,B) General appearance of polycystic ovaries. (C) 
Wall of a cyst showing mitotic figures in granulosa cells and luteinization of the theca interna.

trioid cysts is often partly or completely denuded 
and replaced by granulation tissue, fibroblastic pro
liferation, or histiocytes. Such areas can be desig
nated as “consistent with endometriosis” even though 
the endometrial glands and stroma have been oblite
rated, provided that the clinical setting is appropri

ate. The formation of pseudoxanthomatous nodules 
with central necrosis is an unusual manifestation of 
advanced degeneration in endometriosis.58

Endometriosis is a frequent finding in the 
ovaries or pelvis in women with clear cell or endome
trioid carcinoma. Less often, a neoplasm arises di-



330 I Chapter 6. The Ovary

FIGURE 6-22 Ovarian cortical stromal hyperplasia.

rectly from endometriosis; this occurs in less than 
1% of women with endometriosis.59 The tumors 
most likely to originate in endometriosis are endo
metrioid carcinoma, clear cell carcinoma, and carci
nosarcoma.60 Cytoplasmic eosinophilia and nuclear 
enlargement and pleomorphism are common in en
dometriosis. These changes generally occur in areas 
of inflammation, degeneration, and regeneration 
and represent a reactive change. There is marked 
atypia in 3% to 4% of cases of ovarian endometrio
sis.61 Most examples of markedly atypical endometri
osis are due to an extreme reactive change, but some 
may be preneoplastic. If there is marked atypia in 
the absence of inflammation, the endometriosis 
should be excised completely and the patient fol
lowed carefully.62 Malignant neoplasms such as clear 
cell carcinoma and endometrioid carcinoma may 
arise in atypical endometriosis.6263

OVARIAN NEOPLASMS

Most primary ovarian neoplasms are derived from 
one of the following three sources:

1. The coelomic surface epithelium covering the 
ovary

2. The ovarian stroma, the sex cords, or both
3. The germ cells.64

A few rare ovarian tumors cannot be categorized 
easily. The gonadoblastoma, for example, contains 

germ cells and sex cord stromal elements. Many tu
mors that are not specific for the ovary, such as soft- 
tissue tumors and lymphomas, may arise there, and a 
significant proportion of ovarian neoplasms are met
astatic from some other site.

Epithelial Tumors

Tumors of surface epithelial origin comprise 60% of 
all ovarian neoplasms and an even greater propor
tion of ovarian malignant neoplasms (Table 6-1). 
They occur predominantly in adults, with the malig
nant forms generally appearing later in life (Fig. 
6-24). They are more likely to be bilateral than tu
mors in the other major groups. Epithelial tumors 
are classified according to the predominant pattern 
of differentiation of the neoplastic cells (Table 6-2).64 
Serous tumors are the most common epithelial tu
mors. Their epithelium resembles that of the fallo
pian tube, with an admixture of ciliated, muciparous, 
and intercalated cells. The tumor is mucinous if the 
epithelium is endocervical in type, is composed of 
tall columnar mucinous cells, or contains intestinal- 
type epithelium with goblet cells. Endometrioid tu
mors are composed of tall columnar cells similar to 
those seen in proliferative-phase endometrium or en
dometrial carcinoma. Clear cell tumors, formerly 
misclassified as of mesonephric origin, are closely re
lated to the endometrioid group, as are the rare 
stromal sarcomas and mixed mesodermal tumors. 
Tumors whose epithelial elements are urothelial in 
appearance, resembling the transitional cell lining of
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FIGURE 6-23 Hyperthecosis: ovarian cortical stromal hyperplasia with luteinized cells (arrow).

the urinary bladder, are known as Brenner tumors, or, 
if no benign Brenner elements are present, as transi
tional cell carcinoma. Tumors that contain two or 
more prominent patterns of differentiation are 
termed mixed epithelial tumors. A significant propor
tion of malignant epithelial tumors are so undiffer
entiated that they cannot, and for prognostic pur
poses should not, be included in the above groups. 
They are designated as undifferentiated carcinoma.

TABLE 6-1
Malignant Tumors of the Ovary: Approximate Prevalence, 
Bilaterality, and Survival (Literature Review)

Type of Tumor Prevalence
Bilaterality 

(%)
5- Year 

Survival (%)

Serous LMP 10-15 60 95
Serous carcinoma 25-35 60 20
Mucinous LMP 5-10 20 95
Mucinous carcinoma 5-10 20 45
Endometrioid carcinoma 15-30 30 50
Clear cell carcinoma 4-6 10-30 40
U ndifferentiated 5-10 55 10

carcinoma
Dysgerminoma 1-2 10-20 90
Yolk sac tumor <1 <5 >50
Immature teratoma <1 <5 >50
Secondary malignant <1 0 15

teratoma
Granulosa cell tumor 2-3 5 90
Sertoli-Leydig cell tumor <1 5 90

IMP, low malignant potential.

Except for undifferentiated carcinoma, each of 
the tumor types is subdivided into benign, low malig
nant potential (LMP), and malignant (carcinoma) cate
gories (Table 6-3). In practice, serous and mucinous 
tumors are the only ones in which examples in all 
three categories are common. Most Brenner tumors

FIGURE 6-24 Primary ovarian carcinoma. The frequency (per
centage) is shown as a function of age.
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TABLE 6-2
Epithelial Tumors of the Ovary

Serous tumors
Mucinous tumors 

Endocervical-like 
Intestinal-type

Endometrioid tumors
Adenofibroma
Adenosarcoma
Carcinoma and LMP 
Carcinosarcoma
Endometrial stromal sarcoma

Clear cell tumors
Transitional cell tumors

Brenner tumors
Transitional cell carcinoma

Squamous cell tumors
Mixed epithelial tumors 
Undifferentiated carcinoma 
Unclassified

are benign, and most endometrioid and clear cell tu
mors are malignant.

Clinical Findings

Epithelial tumors of the ovary cause such protean 
symptoms that even the malignant variants are 
often not detected until late in their evolution. 
Menstrual abnormalities are frequent, and, as the 
neoplasm enlarges, compression of adjacent struc
tures causes pelvic discomfort, pain, pressure, or 
urinary frequency. Torsion or rupture may precipi
tate acute abdominal symptoms. Neoplasms that are 
larger than 15 cm in diameter distend the abdo
men, may be palpated by the patient, and may cause 
gastrointestinal symptoms. Ascites may occur in 

women with benign tumors but is more often ob
served in women whose tumors are malignant. 
Ascites produces progressive abdominal distention 
with disturbances of gastrointestinal function and 
nausea and vomiting. Only a minority of epithelial 
tumors are detected during routine examination of 
an asymptomatic patient. Ovarian enlargement of 
any degree in women older than 45 years prompts 
consideration of ovarian cancer and calls for fur
ther evaluation. Functional cysts (eg, follicular and 
luteal cysts) may enlarge the ovary in women of re
productive age. Functional cysts rarely exceed 5 to 
7 cm in diameter, and they generally resolve within 
4 to 6 weeks. A large mass that does not involute or 
that exhibits sonographic features suggestive of a 
neoplasm must be further evaluated. The CA-125 
monoclonal antibody test is useful in the evaluation 
of women with epithelial tumors.65 This test detects 
an antigenic determinant on a high-molecular- 
weight glycoprotein. Increased levels of CA-125 are 
typically observed in women with malignant epithe
lial tumors. The test is not specific, however, be
cause elevated levels of CA-125 are also detected in 
pregnancy and in women with endometriosis, lupus, 
and other benign conditions.

Clinical Behavior and Treatment

Benign tumors are treated conservatively by cystec
tomy or unilateral salpingo-oophorectomy. They do 
not recur or metastasize.

Women with epithelial tumors of LMP have a fa
vorable prognosis. Total abdominal hysterectomy 
and bilateral salpingo-oophorectomy is the standard 
surgical treatment. Extraovarian tumor is resected if 
possible, but aggressive cytoreduction is not indi
cated.66 Women with tumors of LMP typically are in

TABLE 6-3
Histogenesis and Nomenclature of Differentiated Surface Epithelial Tumors

Pathway of Differentiation Benign Tumor Tumor of LMP Malignant Tumor

Tubal Serous
Cystadenoma 
Adenofibroma 
Surface papilloma

Serous tumor of LMP Serous carcinoma
Serous surface papillary 

carcinoma

Endocervical or intestinal Mucinous 
Cystadenoma 
Adenofibroma

Mucinous tumor of LMP
Intestinal-type
Miillerian-type

Mucinous carcinoma

Endometrial Endometrioid adenofibroma Endometrioid tumor of LMP Endometrioid carcinoma 
Adenosarcoma 
Carcinosarcoma 
Stromal sarcoma

Clear cell Clear cell adenofibroma Clear cell tumor of LMP Clear cell carcinoma
Transitional Brenner tumor Intermediate Brenner tumor 

Proliferating 
LMP

Malignant Brenner tumor
Transitional cell carcinoma

LMP, low malignant potential.
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their early 40s. Many women with these neoplasms 
are of reproductive age, and conservation of fertility 
often is an issue. Unilateral salpingo-oophorectomy, 
or, in some circumstances, cystectomy, is a valid 
treatment alternative in young women with localized 
(stage IA) disease.6768

The serous tumor of LMP is the most common 
tumor of LMP in most68-73 but not all74-76 studies. 
Survival approaches 100% in women with localized 
tumors (stage I and IIA), and adjuvant therapy is not 
indicated.7778 Those with more extensive tumors 
have a significant risk of recurrence, and as many as 
20% die of tumor.77 Tumor progression is indolent, 
and most deaths occur more than 5 years after initial 
diagnosis.79 The role of chemotherapy and radiation 
therapy in the treatment of tumors of LMP is con
troversial. There are some reports that extraovarian 
tumor deposits respond to chemotherapy, but nei
ther chemotherapy nor radiation therapy has been 
shown to increase the likelihood of survival in 
women with advanced stage serous tumors of 
LMP.77’80’81 Surgical resection of extraovarian tumor 
appears to be the most effective treatment for symp
tomatic women with progressive or recurrent tumor.

Mucinous tumor of LMP has a favorable progno
sis. Most mucinous tumors of LMP are confined to 
one ovary at diagnosis (stage IA), and 5-year survival 
rates exceed 95%.70’82’83 Most deaths from mucinous 
tumors of LMP occur in women who have pseudo
myxoma peritonei.75’84-85 There is no effective treat
ment for this condition, and most patients have 
slowly progressive disease that results in death after 
many years.86

Clinical studies of other types of epithelial tu
mors of LMP, such as endometrioid,87,88 clear cellf9 
and Brenner types,90-93 are limited. Most of these tu
mors are confined to one ovary at diagnosis, and tu
mor-associated deaths are rare.

Invasive carcinoma of the ovary spreads by direct 
invasion to adjacent organs such as the large and 
small intestines, the uterus and fallopian tubes, and 

the urinary bladder. Dissemination by way of the 
peritoneal fluid to (or multifocal tumor development 
in) the omentum (Fig. 6-25), the peritoneum, the 
serosal surfaces of the abdominal viscera, and the di
aphragm is one of the most characteristic features of 
carcinoma of the ovary, and it explains why most 
ovarian cancers are in a high clinical stage when they 
are first detected. Lymph node metastases involve 
the abdominal (ie, hypogastric, iliac, and aortic) and 
thoracic chains. Distant metastases are observed most 
often in the lungs, pleura, and pericardium. Supra
clavicular lymph node involvement may be the first 
sign of distant spread. The pathologic stage at opera
tion is the single most important prognostic factor 
(Table 6-4).

The treatment of carcinoma of the ovary is pri
marily surgical. The standard operation is hysterec
tomy with bilateral salpingo-oophorectomy and, usu
ally, omentectomy. If disseminated carcinoma is 
present, the surgeon should remove as much tumor 
as possible to facilitate subsequent chemotherapy or 
radiation therapy. Conservative surgery can be con
sidered for young women who require conservation 
of fertility. Such patients can be treated by unilateral 
salpingo-oophorectomy if their carcinoma is stage IA 
and well differentiated. Systemic platinum-based 
combination chemotherapy is used to treat women 
with high-grade stage IA carcinoma and women who 
have advanced carcinoma.94-96 Such therapy results 
in a complete clinical remission in about 50% of 
women with advanced cancer, but only about 30% of 
such patients have a pathologic complete remission 
documented by second-look laparotomy with mul
tiple biopsies.94 97-100 Women whose tumors contain a 
predominant (>50%) transitional cell component 
may be more likely to respond favorably to chemo
therapy.101 Other forms of treatment that are used 
in women with ovarian cancer include intraperito
neal chemotherapy,102-104 intraperitoneal therapy 
with radiocolloids,105-107 and external-beam radia
tion therapy.108-111
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TABLE 6-4
FIGO Staging of Carcinoma of the Ovary

Stage I Growth limited to the ovaries
IA. Growth limited to one ovary; no ascites; no tumor on 

the external surface; capsule intact
IB. Growth limited to both ovaries; no ascites; no tumor 

on the external surface; capsule intact
IC. Growth involving one or both ovaries but with tumor 

on the surface, or with capsule ruptured, or with 
ascites containing malignant cells, or with positive 
peritoneal washings

Stage II Growth involving one or both ovaries with pelvic 
extension

IIA. Extension and/or metastasis to the uterus and/or 
tubes only

IIB. Extension to other pelvic tissues
IIC. Stage IIA or IIB plus tumor on the surface, or 

ruptured capsule, or ascites with malignant cells, or 
positive peritoneal washings

Stage III Growth involving one or both ovaries with 
peritoneal implants outside the pelvis and/or 
positive retroperitoneal or inguinal nodes; superficial 
liver metastasis; limited to the true pelvis but with 
extension to small bowel or omentum

IIIA. Limited to true pelvis with negative nodes, but with 
microscopic seeding of abdominal peritoneal surfaces

IIIB. Implants on abdominal peritoneal surfaces not 
exceeding 2 cm in diameter, negative nodes

IIIC. Abdominal implants > 2 cm in diameter and/or 
positive retroperitoneal or inguinal lymph nodes

Stage IV Growth involving one or both ovaries with distant 
metastasis outside the peritoneal cavity

Pathologic Examination

The treatment and prognosis of ovarian neoplasms is 
based on accurate surgical staging and a thorough 
pathologic evaluation. Careful gross examination is 
the first step in the pathologic examination. The 
tumor is weighed and measured, and its exterior is 
examined. The appearance of the tumor capsule is 
particularly important because capsular rupture or 
tumor growth on the surface of the ovary affects the 
stage (see Table 6-4). Next, the tumor is sectioned at 
1-cm intervals, and the cut surfaces are examined 
and described. Tissue for microscopic examination is 
taken from cyst walls, solid and papillary areas, and 
any unusual areas (eg, zones of hemorrhage or calci
fication). Representative sampling is generally en
sured if a block is taken for each centimeter of 
tumor diameter. Most immunohistochemical stains 
useful in the diagnosis of ovarian neoplasms are per
formed on fixed tissue. Tissue need not be frozen 
for immunohistochemistry unless a lymphoma is sus
pected. Tissue can be fixed in glutaraldehyde for 
electron microscopic study if the gross or frozen- 
section examination suggests a diagnostic problem 
that might be resolved by ultrastructural study. DNA 
ploidy and cell cycle measurements appear to have 
prognostic value in epithelial tumors, so the tissue 
submitted for analysis should be fresh (see Chap. 
12).i >2-121 Neither the measurement of estrogen and 
progesterone levels nor the study of oncogenes is 

routine in the evaluation of ovarian tumors, and 
tissue need not be submitted for such tests unless re
quired by a protocol.122 The clinical significance of 
histopathologic grading of invasive carcinomas is 
poorly understood, in part because different series 
use different grading systems (eg, architectural, cyto
logic, or combined). In general, the differences in 
survival between well- and poorly differentiated can
cers seen in older reports disappear in series of cases 
treated with modern chemotherapeutic regimens.122

Serous Tumors

Serous neoplasms constitute about 25% of all benign 
and malignant ovarian neoplasms, making them the 
most common of the ovarian neoplasms. They repre
sent 20% of benign and 40% of malignant primary 
tumors of the ovary. Of all serous tumors, 50% are 
benign, 15% are of LMP, and 35% are invasive carci
nomas.123124 Benign serous tumors and serous tu
mors of LMP arise most often in premenopausal 
women. Serous carcinoma occurs predominantly in 
older women. Epithelial tumors in general are un
common in children.125 127 The incidence of bilater
ality is high; it is about 20% in benign serous tumors 
and 40% to 60% in borderline and malignant serous 
tumors.

Macroscopic Appearance. Serous cystadenoma varies 
in appearance. It may be a unilocular cyst with a 
smooth shiny surface that is stretched by the tension 
of the intracystic fluid (Fig. 6-26). Other cases are 
multilocular and composed of pale yellow or gray
white cysts of variable size (Fig. 6-27). The cut sur
face reveals fascicles of homogeneous white fibrous 
tissue between the cysts. Small coarse papillae may 
be present on the interior surface of the cyst walls 
(Fig. 6-28). An adenofibroma is a predominantly solid 
fibrous tumor that.has a convoluted, defied surface 
and multiple small cysts within its fibrous stroma. A 
cystadenofibroma is similar, except that the cystic com
ponent occupies a significant proportion of the neo
plasm. The surface papilloma is an uncommon serous 
neoplasm that grows predominantly on the surface 
of the ovary and lacks a cystic component. It is com
posed of finger-like papillary projections. Large, 
fleshy papillae, invasion through the cyst wall with 
proliferation of papillae on the external surface, and 
solid areas are signs of probable malignancy. Solid 
and papillary areas should always be sampled care
fully for microscopic examination.

Serous tumor of LMP resembles serous carcinoma 
in many respects. It is frequently large and bilateral, 
with areas of cystic and papillary growth (Color 
Figure 6-5). Tumor is present on the external sur
face of the ovary in about 40% of cases. Unlike car
cinoma, an LMP tumor rarely has solid areas or foci 
of hemorrhage and necrosis. Microscopic analysis is 
the only certain way to determine whether a serous 
tumor is an LMP neoplasm or a carcinoma.

Serous carcinoma is usually large and is often bi-
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FIGURE 6-26 Serous cystadenoma (scale shown here and throughout chapter is in cm).

lateral. It exhibits a mixture of cystic, papillary, and 
solid growth patterns (Figs. 6-29 and 6-30). The car
cinoma often invades through the ovarian capsule 
and grows on the surface of the ovary. The serous 
surface papillary carcinoma grows predominantly on 
the surface of the ovary and lacks an intracystic com
ponent.128-131 Foci of necrosis and hemorrhage are 
common in serous carcinoma.

Microscopic Appearance. The epithelial lining of a 
serous cystadenoma may resemble the germinal epithe
lium, but it always contains at least a few foci of tub- 
al-type epithelium, illustrating its metaplastic poten
tial. In a typical serous cystadenoma, tubal-type 

epithelium predominates; the lining is composed of 
tall ciliated and non-ciliated columnar cells with 
elongated nuclei (Fig. 6-31). The numbers of inter
calated and clear cells are fewer. If the cyst is under 
tension, the epithelium becomes flattened, and the 
various cell types are no longer recognizable. The 
epithelium is surrounded by a variable amount of fi
brous ovarian stroma. The stroma is the dominant 
component of the neoplasm in a serous adenofibroma. 
The epithelium lines glands and cysts within the 
stroma and covers the surface of the neoplasm. A se
rous cystadenofibroma is similar, except that cystic 
spaces comprise a dominant portion of the neoplasm 
(Fig- 6-32).

FIGURE 6-27 Serous cystadenoma. There are multiple cysts with a smooth lining.
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FIGURE 6-28 Cut surfaces of serous cystadenomas, showing blunt papillary structures (right) and 
a smooth-walled unilocular cyst (left).

Psammoma bodies are small, whorled, calcified 
structures. They are numerous in some serous tu
mors and may be found in cellular and acellular ar
eas. They probably arise as products of cellular 
degeneration. Ultrastructural and x-ray diffraction 
studies indicate that psammoma bodies are com

posed of calcium apatite and that the initial site of 
calcium deposition is the lipid-rich vesicles in tumor 
cells and histiocytes.132 The presence of psammoma 
bodies in a tumor strongly suggests a serous neo
plasm, but it does not differentiate a benign tumor 
from a malignant tumor. Psammoma bodies are fre-
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FIGURE 6-29 Serous carcinoma. Solid, fleshy areas alternate with cysts.
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FIGURE 6-30 Serous carcinoma involving both ovaries. Note the surface papillary tumor growth.

quently encountered in nonneoplastic lesions, such 
as germinal inclusion cysts.

A serous tumor of LMP is composed of the same 
cell types as a benign serous tumor, but with fewer 
ciliated cells and some evidence of proliferative activ- 
jty 70,73,79,133 q'|le ce|)s are stratified into several lay
ers, forming tufts from which clusters of cells are 
detached into the cystic lumina (Fig. 6-33). Complex 
papillary and glandular patterns of growth are typ
ical (Fig. 6-34), and the formation of secondary cysts 
is a characteristic feature. The tumor cells are 
cytologically atypical, and mitotic figures are pre
sent, but neither of these features is as pronounced 

as in serous carcinoma. Most significantly, true 
stromal invasion is not identified. Glands encoun
tered within the stroma are the result of tangential 
cutting of complicated infoldings; they do not have 
an infiltrative appearance, and they are separated 
from each other by bands of stroma that show no ev
idence of reaction to the tumor. Some borderline se
rous tumors have sufficient stroma to be regarded as 
cystadenofibromas.134

Microscopic stromal invasion is an infrequent find
ing in a serous tumor of LMP.135,136 When it occurs, 
nests and cords of cells with eosinophilic cytoplasm, 
round vesicular nuclei, and prominent nucleoli in-

FIGURE 6-31 Serous cystadenoma. (A) General appearance, illustrating blunt papillae covered 
by a single layer of epithelial cells. (B) Detail of epithelium.
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FIGURE 6-31(B) (continued)

FIGURE 6-32 Serous cystadenofibroma. (A) Low-magnification view illustrating cystic spaces and 
abundant stroma. (B) Detail of stroma.



FIGURE 6-33 Serous tumor of low malig
nant potential, illustrating mild atypia, strati
fication, and detachment of cells into lumen.
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vade the fibrous stroma between cysts lined by non- 
invasive serous LMP (Fig. 6-35). The areas of 
invasion are microscopic (smaller than 3 mm), and 
there is no stromal reaction. The clinical outcome is 
comparable to that observed in noninvasive serous 
tumors of LMP of the same clinical stage.79-135-136

FIGURE 6-34 Serous tumor of low malignant potential with a 
complex papillary pattern.

Peritoneal tumor deposits are common in women 
with serous tumors of LMP. It is uncertain whether 
they represent implants from the ovarian tumor or 
sites of synchronous peritoneal neoplasia. Three 
types of deposits are described by Bell and col
leagues: noninvasive epithelial, noninvasive desmo
plastic, and invasive.137

Noninvasive epithelial implants contain a papil
lary epithelial proliferation of LMP on the perito
neal surface or in a circumscribed subsurface cyst. 
Desmoplastic implants contain papillae and glands 
trapped and compressed by fibrous tissue. Such im
plants are superficial and sharply circumscribed from 
the surrounding tissues. Invasive implants, which are 
better thought of as invasive serous carcinoma, con
tain irregular nests of epithelium that infiltrate un
derlying tissues. Marked nuclear atypia is often 
noted in invasive implants. Women with invasive im
plants also have noninvasive implants, so extensive 
sampling is necessary to detect them. Some research
ers have observed a correlation between the histol
ogy of the peritoneal deposits and the clinical 
course,137 but others have not.138139 The morphology 
of the peritoneal deposits should be evaluated care
fully for invasion, although its significance is uncer
tain. Peritoneal deposits from a serous tumor of LMP 
must be differentiated from endosalpingiosis, a be
nign condition that is most commonly observed in the 
peritoneum and ovary. It is characterized by small 
cysts and simple papillae that are lined by cytologi- 
cally bland ciliated columnar epithelial cells of tubal 
type. Psammoma bodies may be present, and fibrosis 
and chronic inflammation often surround the nests of 
epithelium. In contrast to a serous tumor of LMP, the 
cells are not stratified, there is no proliferative activ
ity, and there is no cytologic atypia. Endosalpingiosis 
is discussed in more detail in Chapter 7.

Serous carcinoma is composed in part of papillae
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FIGURE 6-35 Serous tumor of low ma
lignant potential with microscopic stro
mal invasion {top center). The invasive 
cells have large vesicular nuclei and abun
dant eosinophilic cytoplasm.

lined by stratified cells of serous type (Figs. 6-36 
through 6-38). Ciliated cells are rare, and the degree 
of cytologic atypia and mitotic activity varies. In ad
dition to papillae, the tumor may contain glands, 
solid cell cords, or sheets of cells, with the promi
nence of these patterns increasing as differentiation 

decreases (Figs. 6-39 and 6-40). The epithelium dif
fusely infiltrates a fibrotic stroma. Squamous differ
entiation is occasionally observed in serous carcino
ma.140 In rare cases, a serous carcinoma contains so 
many psammoma bodies that they dominate the his
tologic picture.141

FIGURE 6-36 Serous carcinoma. 
Large masses of tumor cells with ir
regular slit-like spaces representing 
remnants of papillae. Compare with 
the more regular villoglandular ar
chitecture seen in Figure 6-50A 
(same magnification).
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FIGURE 6-37 Moderately differentiated serous 
carcinoma. (A) Complex papillary structures. (B) 
Papillae lined by stratified, atypical cells.

FIGURE 6-38 Moderately differentiated serous 
carcinoma with typical nuclear morphology. The 
vesicular nuclei contain prominent nucleoli.



342 I Chapter 6. The Ovary

FIGURE 6-39 Serous carcinoma. Papillae are 
present in this poorly differentiated carcinoma 
(center), but areas of solid growth are prominent 
(left and right).

Ultrastructural study confirms the resemblance 
between a serous tumor and tubal epithelium. The 
papillae are lined by ciliated columnar cells, non-cili- 
ated cells with apical microvilli, and cuboidal basal 
cells (Fig. 6-41).129’142-144 As expected, cytoplasmic 
and nuclear anomalies become more pronounced 
with the progression from benign tumor to tumor of 
LMP to carcinoma, and specific cell structures, such 
as cilia, are observed with decreasing frequency.

Differential Diagnosis. The differential diagnosis 
of serous tumor of LMP includes mullerian muci
nous tumor of LMP and Sertoli-Leydig cell tumor 
with prominent retiform differentiation. Mullerian 
mucinous tumors of LMP comprise 10% to 15% of all 
mucinous tumors of LMP.145 Like serous tumors of 
LMP, they are frequently bilateral, grow in a com
plex papillary pattern with epithelial budding, con
tain indifferent cells with eosinophilic cytoplasm, and

FIGURE 6-40 Serous carcinoma. Poorly differentiated carcinoma in which the cysts are lined by 
irregular micropapillae, glands, and solid sheets of cells.
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FIGURE 6-41 Ultrastructure of a serous tumor of low malignant potential. Tumor cells have 
cilia, microvilli, irregular nuclei with marginated chromatin, and prominent nucleoli (XI0,000). 
(Courtesy of Dr. J. M. Orenstein, George Washington University, Washington, DC).

may be associated with peritoneal implants. Unlike se
rous tumor of LMP, the predominant tumor cell is a 
columnar mucinous cell of endocervical type. A Serto
li-Leydig cell tumor may be confused with a serous 
tumor if it exhibits exceptionally prominent retiform 
differentiation.146 Patients with Sertoli-Leydig cell tu
mors tend to be younger than patients with serous tu
mors. In addition to retiform tubules, Sertoli-Leydig 
cell tumors contain, at least focally, typical Sertoli tu
bules, primitive stromal cells, and Leydig cells.

The main diagnostic problem in serous carci
noma is to differentiate it from other types of sur
face epithelial carcinoma. Interobserver agreement 
in the classification of serous carcinoma is only about 
70%.147 The classification of surface epithelial carci

nomas of the ovary, particularly of poorly differenti
ated examples, is imprecise because their morpho
logic features overlap. Serous carcinoma most often 
is confused with endometrioid carcinoma and undif
ferentiated carcinoma. Endometrioid carcinoma is 
more likely to be unilateral, confined to the pelvis, 
and associated w ith a synchronous endometrial carci
noma. It is composed of columnar cells that grow in 
glands and trabeculae, and it frequently contains ar
eas of squamous differentiation. Prominent nucleoli, 
w hich are characteristic of serous carcinoma, are not 
a usual feature of endometrioid carcinoma. Poorly 
differentiated carcinomas that grow as sheets of ma
lignant cells are best classified as undifferentiated 
carcinoma.122
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Mucinous Tumors

Mucinous cystadenoma is one of the most common 
ovarian neoplasms. It is about as prevalent as serous 
cystadenoma and comprises about 20% of all benign 
ovarian tumors. Malignant mucinous tumors are 
considerably less numerous than their serous coun
terparts. Mucinous carcinoma constitutes 5% to 15% 
of primary malignant ovarian tumors, and the muci
nous tumor of LMP is equally common.

Macroscopic Appearance. Mucinous cystadenoma is a 
cystic neoplasm with a smooth, blue-white or gray 
external surface that is covered by numerous blood 
vessels. Most examples are smaller than 10 cm in di
ameter, but huge tumors with weights of up to 100 
kg have been reported. The tumor may be firm, rub
bery, or soft, depending on the amount of mucin 
within the cysts and the abundance of stroma. The 
cut surface features smooth, thin-walled cysts 
ranging from a few millimeters to several centime
ters in diameter (Fig. 6-42). An occasional tumor is a 
single large unilocular cyst. The mucoid material 
within the cysts may be dear, yellow and turbid, or, 
if there has been hemorrhage into the cyst, red- 
brown. Mucinous cystadenofibroma is a solid neoplasm 
that contains mucin-filled cystic spaces. Benign muci
nous tumors are usually unilateral; only about 5% 
are bilateral.

Mucinous intestinal tumors of LMP average 15 cm 
in diameter, and less than 10% are bilateral. They 
are multilocular cystic neoplasms (Color Figure 6-6), 
about half of which contain solid areas. The cysts 

contain mucoid material and generally have a 
smooth lining (Fig. 6-43). Intracystic papillary pro
jections are present in only a minority of tumors. 
The less common mucinous LMP tumor, the muci
nous miillerian tumor of LMP, tends to be smaller than 
the mucinous intestinal LMP tumor. It is more fre
quently bilateral and is often paucilocular, with 
grossly apparent intracystic papillae. Mucinous carci
noma is a multilocular cystic neoplasm that averages 
15 to 20 cm in diameter. Firm, solid areas are 
slightly more common in mucinous carcinoma than 
in mucinous tumor of LMP, and the carcinoma is 
more likely to contain foci of hemorrhage and necro
sis. The tumor extends to the ovarian surface in less 
than 10% of cases, and about 10% of cases are 
bilateral.

Microscopic Appearance. Mucinous cystadenoma typ
ically is lined by a single layer of columnar mucinous 
cells of endocervical type. The cells have clear cyto
plasm and a small, oval, basal nucleus (Fig. 6-44). 
Small papillae with a well-defined fibrovascular core 
are present in some neoplasms. The cytoplasmic 
mucin stains to a variable degree with periodic acid- 
Schiff stain, alcian blue stain, and mucicarmine 
stain. With increasing intracystic pressure, the lining 
cells become cuboidal or flattened and may disap
pear completely. Intestinal-type epithelium with 
goblet and endocrine cells is found in many muci
nous cystadenomas.148149 The stroma is moderately 
cellular and focally edematous. The amount of 
stroma occasionally is sufficient to warrant designat
ing a neoplasm as a mucinous adenofibroma or
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FIGURE 6'42 Mucinous cystadenoma. Thin-walled cysts contain viscous mucin.
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FIGURE 6-43 Mucinous tumor of low malignant potential. The cut surface shows translucent 
grape-like cysts filled with mucin.

cystadenofibroma.150,151 Luteinized stromal cells are a 
common finding in mucinous tumors.

There are two types of mucinous tumor of LMP 
(see earlier discussion). The more common type is 
composed of proliferating mucinous epithelium in 
which intestinal differentiation predominates.82,83 
The epithelium lines secondary cysts and papillary 
infoldings supported by fine, connective tissue cores. 
The mucinous epithelium contains goblet cells, en

docrine cells, and, rarely, Paneth’s cells.148,152-157 
The epithelial cells are immunoreactive for carcino- 
embryonic antigen, exhibit slight to moderate atypia, 
have occasional mitotic figures, and are stratified 
into two or three (and occasionally more) layers (Fig. 
6-45). A second type of mucinous tumor of LMP, the 
mullerian mucinous tumor of LMP, makes up 15% of 
mucinous tumors of LMP.145 It exhibits a papillary 
growth pattern similar to that seen in the serous

FIGURE 6-44 Mucinous cystade
noma. The epithelium is com
posed of endocervical-type colum
nar cells.
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FIGURE 6-45 Mucinous intestinal tumor 
of low malignant potential. (A) Low-mag
nification view showing general architec
ture, with formation of complex papillae 
and cysts and absence of stromal invasion. 
(■) The cells have hyperchromatic, mildly 
atypical nuclei and are stratified into two or 
three layers. Note the goblet cells.

tumor of LMP (Fig. 6-46). The papillae are lined by 
columnar mucinous cells of endocervical type. The 
incidence of bilaterality is greater in this type of mu
cinous LMP tumor, and peritoneal implants are de
tected in about one third of cases. The prognosis is 
favorable, even for patients with extraovarian tumor 
deposits. Stromal invasion is not present in either 
type of mucinous tumor of LMP. Pseudocribriform 
patterns and secondary cyst formation may simulate 
invasion and should not be misinterpreted.

Mucinous carcinoma is composed of irregular 
cysts and glands lined by an atypical epithelium, 
which often is stratified into four or more cell layers 
(Fig. 6-47). The tumor cells have enlarged, hyper
chromatic nuclei, prominent nucleoli, and frequent 
mitoses. There is less intracytoplasmic mucin than in 
a mucinous tumor of LMP. The main criterion of in
vasive carcinoma is the presence of stromal invasion 
by irregular epithelial cords and nests. Many authors 
accept the presence of marked cytologic atypia or of 
atypical epithelial cells stratified into four or more 

cell layers, even in the absence of demonstrable 
stromal invasion.82 83’158159 The presence of a true 
cribriform pattern with intraglandular bridging or 
of areas in which glands are arranged back-to-back 
without intervening stroma indicates invasion.

Rare mucinous tumors contain solid mural nod
ules composed of sarcoma-like connective tissue,160 
sarcoma,161162 or anaplastic carcinoma.163-166 Tu
mors with sarcoma-like nodules have a benign clin
ical evolution and are interpreted as representing a 
reactive process, whereas mural nodules composed 
of sarcoma or anaplastic carcinoma are cytologically 
malignant, invasive, and capable of metastasis. Im
munoreactivity with antibodies against cytokeratin 
and other markers of epithelial differentiation is 
helpful in recognizing anaplastic carcinoma.

Electron microscopy reveals a variety of cell types 
in mucinous tumors of the ovary.143’167 Most muci
nous cystadenomas are lined by endocervical-type 
cells. The supranuclear cytoplasm of these cells con
tains numerous uniform mucin droplets and mem-



FIGURE 6-46 Mucinous miillerian tumor of 
low malignant potential. Endocervical-type 
mucinous epithelium shows focal stratification, 
tufting, and mild nuclear atypia. Mucin and 
neutrophils are present in the lumina, and 
neutrophils are present in the stroma.
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brane-bound structures containing fibrillar material, 
and their apical surface is covered by microvilli. In
testinal types of epithelial cells are seen in many mu
cinous cystadenomas. Four types of intestinal cells 
are present:

Goblet cells, which contain irregular mucin 
droplets that sometimes coalesce into a su
pranuclear or apical globule

Absorptive cells, which are covered by microvilli 
having prominent core rootlets

Cells that are intermediate between goblet and 
absorptive cells

Endocrine cells.

Endocrine cells are situated adjacent to the basal 
lamina and contain distinctive electron-dense cyto
plasmic granules. A mixture of intestinal and endo
cervical-type cells invariably is present in mucinous 
intestinal tumors of LMP (Fig. 6-48), but goblet cells 
and argentaffin cells are absent by light microscopy 
in the mucinous miillerian LMP tumor.145 Intestinal- 
type cells predominate in mucinous carcinoma, with 
endocervical-type cells being found only focally and 
only in well-differentiated carcinoma. Ultrastructural 
studies confirm the light microscopic finding of in
creased anaplasia in the progression from benign to 
high-grade malignant mucinous tumors.

FIGURE 6-47 M ucinous carcinoma.
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FIGURE 6-48 Ultrastructure of intestinal-type cells in a mucinous tumor of low malignant poten
tial. The cells have microvilli with prominent core rootlets, and they contain electron-dense 
mucin vacuoles (X5200). (Courtesy of Dr. J. M. Orenstein, George Washington University, Wash
ington, DC)

Pseudomyxoma Peritonei as a Complication of Muci
nous Tumors. When the wall of a mucinous tumor 
perforates, mucin and tumor cells escape. Extracystic 
collections of mucin within the substance of the 
ovary are designated as pseudomyxoma of the ovary.85 
Pseudomyxoma peritonei is an infrequent condition 
characterized by accumulation of mucus and small 
numbers of tumor cells within the peritoneal cavi- 
ty 84,85,168.169 jt js usua]]y produced by slow leakage of 
mucus from a mucinous tumor of LMP or a well-dif
ferentiated mucinous carcinoma. In some cases, 
tumor cells escape the ovary and become implanted 
in the peritoneal cavity, where they grow indepen
dently. An alternative histogenetic theory is that 
multiple foci of mesothelial mucinous metaplasia 
occur in these patients, along with intraperitoneal 
mucin secretion.169 Pseudomyxoma often develops 
early in the natural history of the ovarian tumor; in 
most reports, intraoperative rupture of a mucinous 
tumor is not followed by development of pseudo

myxoma peritonei. Because this condition may be a 
complication of a ruptured mucinous tumor of the 
appendix, the appendicular region must be exam
ined in patients with pseudomyxoma peritonei 
whether or not they have ovarian lesions. When both 
appendiceal and ovarian tumors are present, the ap
pendix may be the primary site.170 A huge volume of 
mucoid material may fill the peritoneal cavity in 
women with pseudomyxoma peritonei of ovarian or 
appendiceal etiology. Treatment usually fails to pre
vent multiple recurrences, and patients have a pro
longed but uncomfortable survival.84,86

Differential Diagnosis. It is difficult to differentiate 
mucinous carcinoma from metastatic intestinal ade
nocarcinoma.171,172 Bilaterality and multinodularity 
suggest metastatic adenocarcinoma. Unfortunately, 
metastatic intestinal adenocarcinoma often is unilat
eral and at least partly cystic, simulating primary mu
cinous carcinoma. The presence of mucinous cells of
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endocervical type in the tumor is evidence that the 
neoplasm is primary in the ovary. Glands and cysts 
lined by intestinal-type cells that resemble those in a 
mucinous tumor of LMP or even a benign mucinous 
cystadenoma are not conclusive evidence of a pri
mary ovarian neoplasm, because such areas occur in 
metastatic intestinal adenocarcinoma. Special stains 
for mucin and carcinoembryonic antigen are not 
helpful in the differential diagnosis, because they are 
positive in both primary and metastatic mucinous tu
mors. It may be impossible to arrive at the correct 
diagnosis without knowledge of the clinical history 
and operative findings. Parenchymal liver metastases 
are uncommon in women with mucinous carcinoma 
of the ovary, and their discovery suggests a primary 
tumor of the intestine, pancreas, or biliary tract.

Endometrioid Tumors

Benign and borderline endometrioid tumors are 
rare. In contrast to serous and mucinous tumors, 
most endometrioid neoplasms are invasive carcino
mas.124 Endometrioid carcinoma, a neoplasm that 
histologically resembles the usual adenocarcinoma of 
the endometrium, is the second most frequent type 
of ovarian carcinoma, comprising 12% to 30% of all 
malignant epithelial tumors of the ovary.173 Endome
triosis, in the ovary or elsewhere in the pelvis, is 
common in women with endometrioid tumors.174 
Some endometrioid tumors arise in endometriosis, 
but most are of surface epithelial origin.

Macroscopic Appearance. Benign and LMP endome
trioid tumors usually have a fibrous stromal compo
nent that dominates their appearance.87’88 134J51’175 
They average 8 to 10 cm in diameter and are firm, 
tan, solid neoplasms, many of which contain cysts of 
variable size. Endometrioid carcinoma is typically a 
cystic neoplasm 10 to 20 cm in diameter.174176-179 It 
contains soft or firm, tan, solid nodular regions. 
Some examples are predominantly solid. As many as 
30% are bilateral.

Microscopic Appearance. Benign endometrioid tu
mors are virtually all adenofibromas.151175 They are 
composed of fibrous stroma within which there are 
glands lined by a single layer of endometrial-type 
cells. These are columnar cells, with basophilic or 
amphophilic cytoplasm and fusiform nuclei. The nu
clei may be pseudostratified, as in proliferative endo
metrium, but mitotic figures are not seen.

The epithelial component of an endometrioid 
tumor of LMP resembles hyperplastic endometrium, 
with the degree of glandular crowding and cytologic 
atypia usually approximating that observed in atyp
ical hyperplasia (Fig. 6-49).87-88134175 Squamous met
aplasia is a common finding. Most endometrioid 
tumors of LMP have a prominent fibrous stromal 
component and are appropriately classified as adeno- 
fibroma or cystadenofibroma of LMP. A significant 
minority are partly or exclusively papillary, with in- 
tracystic growth. Nuclear atypia and frequent mitotic 
figures may be noted, but there is no stromal 
invasion.

FIGURE 6-49 Endometrioid tumor of low malignant potential. The glands resemble hyperplastic 
endometrium and are surrounded by fibrous stroma.
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Endometrioid carcinoma is a glandular neoplasm 
that resembles adenocarcinoma of the endometri
um.174176-178180 The glands generally are small and 
round, and they are lined by columnar cells with 
large atypical oval nuclei and basophilic cytoplasm 
(Fig. 6-50). The cells grow in single or multiple lay
ers. Papillae, when present, are blunter and lined by 
less stratified cells than those observed in serous car
cinoma. These cells are taller and more uniform, 
and they rarely exfoliate. Foci of squamous differen
tiation are present in 25% to 50% of endometrioid 
carcinomas.176181

Differential Diagnosis. The differential diagnosis 
includes metastatic endometrial adenocarcinoma, 
metastatic adenocarcinoma from the large intestine, 
yolk sac tumor, and, particularly when luteinized 
stromal cells are present, a Sertoli-Leydig cell tumor. 
Metastatic endometrial adenocarcinoma must be ex
cluded before a diagnosis of endometrioid carcinoma 
is made. This can pose difficulties, because simulta
neous primary carcinomas in the endometrium and 
ovary are not infrequent.182 If the carcinoma in the 
endometrium is small and superficial, both tumors 
generally are regarded as primary. On the other 
hand, if the endometrial tumor is of high grade and 
invades the myometrium, it is likely that the ovarian 
tumor is metastatic. Metastatic colorectal carcinoma is 
typically bilateral, exhibits extensive necrosis, and 
lacks squamous metaplasia.171 The endometrioid var
iant of yolk sac tumor occurs in young women and 
children, is generally mixed with other more typical 
patterns of yolk sac tumor, and exhibits positive 
immunoreactivity for a-fetoprotein.183 In contrast to 
a Sertoli-Leydig cell tumor, the sertoliform variant 
of endometrioid carcinoma arises in postmenopausal 
women and does not cause hormonal symptoms.184- 
186 Characteristic areas of endometrioid carcinoma 
with squamous metaplasia or an adenofibromatous 
pattern generally are present. Serous and mucinous 
carcinomas of the ovary must be excluded, particu
larly if papillary foci are present; mixed patterns are 
common.

Clear Cell Tumors

Nearly all clear cell tumors are invasive carcinomas. 
Clear cell carcinomas comprise 5% to 10% of all 
ovarian cancers.176 178 187-191 Benign and borderline 
variants occur but are rare.89134 151192 Initially de
scribed as tumors of mesonephric origin, clear cell 
tumors are now known to be surface epithelial neo
plasms closely related to the endometrioid tumors.193 
Evidence for the surface epithelial origin of clear cell 
tumors includes the frequent coexistence of clear 
cell carcinoma and other types of surface epithelial 
carcinoma, the frequent presence of pelvic endome
triosis in women with ovarian clear cell carcinoma, 
and the light and electron microscopic similarity be
tween clear cell carcinoma of the ovary and clear cell 

carcinoma in other sites (eg, endometrium, cervix, 
and vagina) where the tumor is clearly of miillerian 
rather than mesonephric derivation.

Macroscopic Appearance. Most benign clear cell tu
mors are unilateral. They are 3 to 15 cm in diameter 
and have solid white or tan cut surfaces that contain 
tiny cysts filled with clear fluid. Clear cell tumors of 
LMP are similar in appearance. They measure 7 to 
32 cm, with an average diameter of 14 to 15 cm. 
The cut surface is predominantly solid, but it con
tains cysts of small to medium size. Most tumors are 
unilateral.

The macroscopic appearance of clear cell carcino
ma is not specific. Most are cystic tumors with solid 
gray-tan nodules in their walls, or they are entirely 
solid. Bilaterality is uncommon in neoplasms that are 
confined to the ovaries (stage I), but it is seen in as 
many as 30% of cases when tumors of all stages are 
considered.

Microscopic Appearance. The diagnosis of a benign 
or LMP clear cell tumor should be made only after 
thorough histologic study, because clear cell carci
noma may contain bland areas. All benign clear cell 
tumors are adenofibromas. Small cysts or tubules 
lined by clear or hobnail cells are uniformly distrib
uted within a fibrous stroma. Neither cytologic 
atypia nor mitotic activity is present.89 151 192 The 
clear cell tumor of LMP is an adenofibromatous neo
plasm.7389134192 It is composed of tubules that are 
distributed irregularly in a fibrous stroma. The tu
bules are lined by a multilayered or tufted epithe
lium, or there is modest mitotic activity and mild or 
moderate nuclear atypia. Areas of benign clear cell 
adenofibroma frequently are admixed.89 There is no 
evidence of stromal invasion. Clear cell tumors that 
exhibit marked nuclear atypia or contain many mi
totic figures are best classified as clear cell carci
noma, even if stromal invasion is not recognized.

Clear cell carcinoma contains clear cells and hob
nail cells (Figs. 6-51 and 6-52).176’187-189’191’193-195 
One or the other may predominate, or both cell 
types may be prominent. The clear cells are polygo
nal, with abundant clear cytoplasm and central vesic
ular nuclei. Hobnail cells are columnar cells with 
granular eosinophilic or clear cytoplasm and apical 
nuclei that project into the lumina (see Fig. 6-51). 
Rare clear cell carcinomas are composed predomi
nantly of polygonal cells with abundant eosinophilic 
(so-called oxyphilic) cytoplasm.196 The growth pat
tern may be tubular, papillary, solid, or, frequently, 
mixed (see Fig. 6-52). The clear cells contain abun
dant glycogen, which is recognizable with special 
staining procedures (diastase-labile periodic acid- 
Schiff stain positivity).

Ultrastructurally, the cells have irregular short 
microvilli that contain filaments. The cells are joined 
by desmosomes. The dominant electron microscopic 
feature is the presence of abundant cytoplasmic gly-
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A

B
FIGURE 6-50 Endometrioid carcinoma of ovary. (A) Villoglandular pattern (compare with Fig.
6-36). (B) Detail showing orientation of cells perpendicular to basement membrane.
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cogen.197-199 The cytoplasm also contains a modest 
amount of rough endoplasmic reticulum, which may 
be stacked, and ribosomes and polyribosomes are 
readily identified. The Golgi is well developed, and 
the cytoplasm contains small mitochondria and, occa
sionally, bundles of microfilaments. The nuclei are 
irregular and round or oval. The nucleoli are promi
nent and homogeneous.

Differential Diagnosis. Clear cell carcinoma was 
confused with yolk sac tumor for many years. This 
differential diagnosis is crucial, however, because the 

treatments are different. Yolk sac tumor typically oc
curs in women younger than 30 years, whereas clear 
cell carcinoma occurs in women with an average age 
of 50 to 55 years. Serum levels of a-fetoprotein are 
elevated in patients with yolk sac tumor, but not in 
those with clear cell carcinoma. There typically is 
greater cytologic atypia and mitotic activity in a yolk 
sac tumor, which often contains areas of embryonal 
stroma. Immunohistochemical staining, particularly 
for a-fetoprotein and a,-antitrypsin, is helpful.200 
Renal cell carcinoma, which typically has a clear cell 
appearance, rarely metastasizes to the ovary and is 
not a practical diagnostic consideration.201

FIGURE 6-52 Clear cell carcinoma growing in a tubulocystic pattern.
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Brenner Tumor and Transitional 
Ceil Carcinoma

The Brenner tumor is a solid or partially cystic fi- 
broepithelial tumor composed of nests of transitional 
epithelial cells in a connective tissue stroma.202-208 It 
is an uncommon but not rare tumor, comprising 
about 2% of all ovarian tumors. Many Brenner tu
mors are found during surgery for another gyneco
logic problem or at autopsy. About 20% are associ
ated with a mucinous cystadenoma or other epithe
lial tumor. Most Brenner tumors are benign, but 
intermediate (eg, proliferating or LMP) and malig
nant Brenner tumors can occur.90-93’209-212 A malig
nant tumor composed of transitional epithelium 
within which no residual benign Brenner tumor can 
be identified is termed a transitional cell carcinoma of 
the ovary.2'3

Macroscopic Appearance. The typical benign 
Brenner tumor is a unilateral, firm, fibrous tumor 
that is pale yellow or light gray; it resembles a fi
broma (Fig. 6-53). Occasionally, the tumor is cystic, 
and about 5% of Brenner tumors are bilateral.214 
Most of these tumors are 1 to 2 cm in diameter, but 
they can measure more than IQ cm. The Brenner 
tumor is usually found alone in the ovarian paren
chyma but may occur in the wall of a mucinous cyst
adenoma or in association with a benign cystic 
teratoma.

Intermediate Brenner tumors are 8 to 28 cm in di
ameter, with an average size of 14 cm. Some are en
tirely solid, but most are partly or mainly cystic, with 
white or tan solid areas in their walls and polypoid or

FIGURE 6-53 External and cut surface of a Brenner tumor.

papillary masses projecting into the cyst lumens. The 
malignant Brenner tumor ranges from 5 to 22 cm in 
diameter, with an average diameter of 15 cm. Most 
are partly cystic. The solid areas are gray, yellow, or 
tan and often contain calcifications.

Microscopic Appearance. The benign Brenner tumor 
contains nests and cords of large polyhedral epithe
lial cells that resemble urothelial cells (Fig. 6-54). 
Some cells have clear cytoplasm and elongated, 
grooved nuclei, whereas others have a squamoid ap
pearance, with a suggestion of cytoplasmic keratini- 
zation. Occasionally, the transitional cell nests are 
cystic, and some are lined by metaplastic columnar 
mucinous cells (Fig. 6-55). The epithelial cells in the 
Brenner tumor are similar to those seen in the 
Walthard’s cell rest, which is a coelomic inclusion

FIGURE 6-54 Brenner tumor. 
Nests of transitional epithelium 
are surrounded by fibrous 
stroma.
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FIGURE 6-55 Bren ner tumor. 
Nest of transitional epithelium 
with a central cystic space lined 
by columnar cells.

found uncommonly beneath the surface epithelium 
of the ovary and more frequently in the fallopian 
tube or the broad ligament (Fig. 6-56).215216 The 
nests of epithelial cells are dispersed in a fibrous 
stroma that contains fascicles of collagen fibers and, 
occasionally, luteinized stromal cells.

Intermediate Brenner tumors exhibit prolifera
tive activity and resemble noninvasive papillary tran
sitional cell carcinoma of the urinary bladder. The 
proliferating Brenner tumor resembles a low-grade 
papillary transitional cell carcinoma of the urinary 
bladder.90-93 The papillary stalks are composed of 
delicate fibrovascular cores covered by stratified po
lygonal cells with uniform, slightly atypical nuclei. 
Mitotic figures are present but usually are not nu
merous. There may be marked epithelial prolifera
tion, but it is entirely circumscribed or intracystic, 
and stromal invasion is not present (Fig. 6-57). Be
nign Brenner tumor is identified adjacent to or ad
mixed with most proliferating Brenner tumors. 
Some researchers suggest that a Brenner tumor of 
LMP should be differentiated from the proliferating 
Brenner tumor on the basis of greater cytologic 
atypia in the former.93 There are no significant clin
ical or macroscopic differences between these types 
of intermediate Brenner tumor, and the validity of 
the subdivision is unproved.

Malignant Brenner tumor resembles a high-grade 
transitional cell carcinoma of the bladder.91-210-212 217 
The tumor cells have pleomorphic, atypical nuclei, 
and the malignant transitional epithelium infiltrates 
the stroma (Fig. 6-58). Squamous and glandular dif
ferentiation is common in malignant Brenner tumor, 
and calcifications are noted in most. Benign or pro

liferating Brenner tumor must be identified in or ad
jacent to these carcinomas for a diagnosis of malig
nant Brenner tumor. Transitional cell carcinoma of 
the ovary is indistinguishable in appearance from 
malignant Brenner tumor, except that benign or 
proliferating Brenner tumor is not present.210 The 
distinction between malignant Brenner tumor and 
transitional cell carcinoma has clinical significance. 
Transitional cell carcinoma exhibits more aggressive 
biologic behavior but is more likely to respond to 
chemotherapy.213 The microscopic appearance of the 
metastases is important in transitional cell carcinoma 
because the presence of nontransitional cell types of 
carcinoma, such as serous carcinoma, is associated 
with an unfavorable outcome.213

Undifferentiated Carcinoma

These predominantly solid tumors constitute 5% to 
10% of ovarian cancers.218 They are characterized 
by the growth of poorly differentiated glands, large 
nests or sheets of pleomorphic epithelial cells (Fig. 
6-59), or small nests, cords, or single files of malig
nant cells disseminated in an abundant fibrous 
stroma. Marked cellular atypia, bizarre giant cells, 
and atypical mitoses are frequent. The carcinoma is 
too poorly differentiated to be recognized as one of 
the specific types described above. Undifferentiated 
carcinoma grows rapidly, and there is usually extra
ovarian spread at the time of diagnosis. These neo
plasms have the poorest prognosis of any surface 
epithelial carcinoma of the ovary (5-year survival is 
10% or less).
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FIGURE 6-56 (A) Cystic Walthard cell rest in
tubal serosa lined by transitional epithelium. 
(B) Detail of lining epithelium.

Carcinosarcoma, Adenosarcoma, 
and Endometrial Stromal Sarcoma

Carcinosarcoma (malignant mixed mesodermal tu
mor) and endometrial stromal sarcoma arise by 
neometaplasia or from endometriosis and accord
ingly are classified with the neoplasms of surface epi
thelial origin. Their clinical behavior is similar to 
that of their more frequent uterine counterparts, 
and they are discussed in more detail in Chapter 4.

Carcinosarcoma is found predominantly in post
menopausal women who present with pelvic pain, ab
dominal distention, or weight loss.219-229 An adnexal 
mass is generally palpable, and a significant percent
age of patients have ascites. At operation, more than 
80% of the tumors have spread beyond the ovary, 
and bilateral ovarian involvement is common. The 
tumor is large, with an average diameter of 15 cm. 
The most typical appearance is that of a cyst with 
solid gray or tan mural nodules, but some tumors 

are completely solid. Hemorrhage and necrosis fre
quently are present. Microscopically, carcinosarcoma 
is a biphasic neoplasm that has epithelial and mesen
chymal components (Color Figure 6-7). The epithe
lial component can be any type of surface epithelial 
carcinoma, but serous, endometrioid, and undiffer
entiated carcinoma are most frequent. The mesen
chymal component is sarcomatous, and as a rule a 
mixture of several types of sarcoma is present. The 
types that are most common are fibrosarcoma, endo
metrioid stromal sarcoma, leiomyosarcoma, chondro
sarcoma, and rhabdomyosarcoma. Immunohisto
chemical testing for cytokeratin and other epithelial 
markers helps identify the epithelial component in a 
predominantly mesenchymal neoplasm.230-231 Im
munostains for myoglobin and desmin help identify 
rhabdomyoblasts.230-232 Women with carcinosarcoma 
of the ovary have a poor prognosis, and more than 
75% of these women die within 1 year of diagnosis.
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FIGURE. 6-57 Proliferating Brenner tumor.

Carcinosarcoma may respond to combination chemo
therapy, but the response is not durable.233

The differential diagnosis between carcinosar
coma and immature teratoma is important because 
the treatment and prognosis are different. Carcino
sarcoma occurs in postmenopausal women, whereas 
immature teratoma arises in children and young 
women. Both tumors contain epithelium and mesen
chyme, but these elements are adult and cytologic- 
ally malignant in carcinosarcoma, and embryonal in 
teratoma.225 Immature neuroepithelium, which is 
prominent in immature teratoma, is not observed in 
carcinosarcoma of the ovary.

Adenosarcoma of the ovary is an intermediate 
type of mixed mesodermal tumor. It has a sarcoma
tous mesenchymal component, but the epithelium is 
benign.234,235 The stroma, which is fibrous or resem
bles endometrial stroma, is most cellular around the 
epithelium. Adenosarcoma is capable of local spread 
and metastasis, but most patients survive.234,235

Endometrial stromal sarcoma arises in women who 
average 54 years of age.236,237 The main symptoms 
are abdominal swelling or pain. There is bilateral 
ovarian involvement in 50% of women with stromal 
sarcoma, extraovarian spread in nearly 80%, and 
pelvic endometriosis in a high proportion of cases. 
The tumors average 1 1 cm in diameter, and most 
are partly cystic or entirely solid. The cut surfaces 
are tan, yellow, or white, and hemorrhage or ne
crosis is often noted. Low-grade stromal sarcoma is 
composed of cells that resemble proliferative-phase 
endometrial stromal cells.236,237 They have uniform 
round, oval, or spindled dark nuclei, inconspicuous 
nucleoli, and scanty cytoplasm with ill defined cell 
borders. Cytologic atypia is minimal, and mitotic fig
ures are infrequent. Nests and cords of tumor cells 
infiltrate the ovarian parenchyma. Vascular invasion 

is prominent once the tumor invades beyond the 
ovary. High-grade stromal sarcoma is composed of 
cells that are more atypical and generally exhibit 
greater mitotic activity.237 Women with low-grade 
stromal sarcoma have a relatively favorable progno
sis, even when there is extraovarian spread.237 The 
value of treatment with progesterone, radiation ther
apy, or chemotherapy is unclear, although beneficial 
results are observed in some patients. High-grade 
stromal sarcoma pursues a more aggressive clinical 
course.

The main differential diagnosis is endometrial 
stromal sarcoma of the uterus metastatic to the 
ovary and thecoma. Endometrial stromal sarcoma of 
the uterus frequently invades the adnexa, including 
the ovary. Women with stromal sarcoma of the ovary 
often have stromal sarcoma of the uterus, and it is 
difficult to determine whether the tumor in the 
ovary represents a metastasis or a separate primary 
site. Certainly, any woman with stromal sarcoma of 
the ovary should undergo careful evaluation of the 
uterus, and hysterectomy should be part of the sur
gical treatment.237 Low-grade stromal sarcoma of the 
ovary often contains fibrous areas that raise the 
question of thecoma. Thorough histologic evaluation 
reveals more typical areas of stromal sarcoma. The
coma, unlike stromal sarcoma, is rarely bilateral and 
rarely associated with endometriosis, and it almost 
never infiltrates into ovarian stroma or veins.

Aspiration Biopsy Cytology 
of Epithelial Tumors

Ovarian tumors usually are not aspirated in the 
United States, for several reasons. Women with these 
neoplasms undergo laparotomy for diagnosis and 
treatment regardless of the results of aspiration. In
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addition, there is concern that a cystic ovarian neo
plasm may rupture or leak during or after aspiration. 
Nevertheless, ovarian masses occasionally are aspi
rated, and aspiration cytology can be useful in the 
follow-up of patients with malignant tumors.238-241

Aspirates from benign epithelial tumors are usu
ally of low cellularity. They contain occasional sheets 
or papillary clusters of cohesive epithelial cells with 
uniform normochromatic nuclei and a variable 
amount of cytoplasm (Color Figure 6-8). Ciliated 
cells are observed in aspirates from women with se
rous tumors. The cells from mucinous tumors have a 
honeycomb arrangement when seen on end, and 
they contain mucin vacuoles (Color Figure 6-9).

Malignant tumors yield more cellular aspirates. 
In serous carcinoma, papillary clusters, irregular 
sheets and balls of cells, and loosely cohesive groups 
of cells are seen (Color Figure 6-10). The nuclei are 
large, hyperchromatic, and more variable than in be
nign neoplasms. Mucinous carcinoma is character
ized by irregular clusters of cells with hyperchro
matic, atypical nuclei and variably sized cytoplasmic 
mucin vacuoles. Recognizable glands are often iden
tified in aspirates from endometrioid carcinoma, and 
foci of squamous differentiation may be present 
(Color Figure 6-11). Aspirates from clear cell carci
noma contain polygonal cells with abundant clear or 
granular eosinophilic cytoplasm.

FIGURE 6-58 (A) Malignant Bren
ner tumor. Cytologically malignant 
transitional epithelium invades the 
ovarian stroma. (B) Detail of malig
nant cells.
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FIGURE 6-59 Undifferentiated carcinoma. 
This sheet of malignant epithelial cells has 
no specific pattern of differentiation.

Sex Cord/Stromal Tumors

The neoplasms discussed in this section are derived 
from the sex cords or ovarian mesenchyme (Table 
6-5). They comprise 5% to 12% of all ovarian neo
plasms.242-244 The benign tumors in the fibroma-the
coma group are common. Other sex cord stromal 
tumors and mesenchymal tumors are uncommon or 
rare. The most frequent malignant ovarian sex cord 
stromal tumor is the granulosa cell tumor.

Adult Granulosa Cell Tumor

Granulosa cell tumor is the most common malignant 
sex cord stromal tumor. It constitutes 1% to 2% of 
all ovarian tumors.242,244,245 There are two histologic 
types of granulosa cell tumor. The adult type, dis
cussed in this section, is the most frequent. It devel
ops almost exclusively in women who are 20 years of 
age or older. The juvenile granulosa cell tumor, dis
cussed in the next section, occurs mainly in children, 
but occasional cases are observed in mature women.

Clinical Findings. Adult granulosa cell tumors 
occur in women 15 to 80 years of age. T he average 
patient age is about 52 years, and more than half are 
postmenopausal.246-250 Granulosa cell tumors occa
sionally are detected in pregnant women (in about 
1% to 2% of cases).246,248,251 Postmenopausal 
bleeding is the most frequent symptom in older 
women. Premenopausal women generally have dis
turbances of menstruation, such as menorrhagia, me
trorrhagia, or amenorrhea. There is a relation 
between estrogen-producing tumors of the ovary 
and endometrial hyperplasia and carcinoma. A third 
or more of women with granulosa cell tumors of the 
ovary have endometrial hyperplasia.246'249,250 Endo
metrial adenocarcinoma, which is usually well-differ
entiated and superficial, is detected in 2% to 13% of 
patients.248-250,252 About 25% of patients have only 

nonspecific symptoms such as abdominal distention 
or abdominal pain. Acute abdominal symptoms 
caused by rupture or torsion of the tumor occur in 
5% to 10% of cases.250 The duration of symptoms is 
6 months or less in half of the patients.252 An ad
nexal mass is palpable in 60% of women with granu
losa tumors. Many novel substances have been 
detected in the serum of patients with granulosa cell 
tumors, including mullerian-inhibiting substance,253 
inhibin,254 and follicle regulatory protein.255 One or

TABLE 6-5
Sex Cord/Stromal Tumors

Granulosa cell tumor
Adult type
Juvenile type

Thecoma-fibroma group
Thecoma

Typical
Luteinized

Fibroma
Typical
Cellular

Fibrosarcoma
Fibrothecoma
Stromal tumor with minor sex cord elements
Sclerosing stromal tumor

Sertoli cell tumor
Sertoli-Leydig cell tumor

Well differentiated
Intermediate differentiation
Poorly differentiated
Retiform
. . . with heterologous elements.

Sex cord tumor with annular tubules (SCTAT)
Gynandroblastoma
Lipid cell (steroid cell) tumor

Unclassified
Stromal luteoma
Leydig cell tumor

Soft tissue tumor not specific to ovary
Unclassified
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more of these may prove to be a useful tumor 
marker.

Rarely, granulosa cell tumors produce andro
genic hormones that cause varying degrees of virili
zation.249251-256-258 Androgenic granulosa cell tumors 
occur at all ages, but 70% occur in women 15 to 35 
years of age.257 The most frequent symptoms caused 
by androgenic granulosa tumors are hirsutism, en
largement of the clitoris, deepening of the voice, and 
amenorrhea.

Eighty to 90% of granulosa cell tumors are con
fined to the ovary (stage I) at the time of diagno
sis.248-250-252 Bilateral tumors are uncommon (<5%). 
Extraovarian spread, when observed, is to the perito
neum and liver.249-259

Macroscopic Appearance. Granulosa cell tumors 
vary from small, incidentally discovered nodules a 
few millimeters in diameter to large neoplasms 30 
cm or greater in diameter. Granulosa cell tumors 
may be entirely solid, but most are partly or largely 
cystic (Color Figure 6-12). The solid areas are pink, 
tan, brown, or light yellow and can be firm or soft. 
Zones of necrosis and hemorrhagic regions are fre
quent. The cysts typically contain clear or yellow 
fluid, but intracystic hemorrhage is common. Rare 
granulosa cell tumors are very large and entirely 
cystic with a thin tan wall. An increased proportion 
of such tumors are androgenic.257-258

Microscopic Appearance. The neoplastic cells re
semble normal granulosa cells. They are small, 
round, cuboidal, or fusiform and are uniform in size. 
The nuclei are round or oval and hyperchromatic, 
and they frequently have longitudinal grooves and a 
single nucleolus (Figs. 6-60 and 6-62B). The cyto
plasm is pale, and cell borders are ill defined. Lutei
nized cells with abundant eosinophilic cytoplasm are 
present in some neoplasms, particularly in those that 
occur in pregnant women and in those that cause an
drogenic symptoms.257-260 Mitotic figures, nuclear 
pleomorphism, and atypia are uncommon.

The varied histologic appearance of these neo
plasms is due to the arrangement of the tumor cells. 
Many patterns have been described, but they fre
quently are mixed and have no prognostic signifi
cance. The microfollicular pattern is most typical (see 
Fig. 6-60). Cuboidal or cylindrical granulosa cells 
grow around small spaces (Call-Exner bodies) that 
contain eosinophilic material and cellular debris. 
The Call-Exner bodies are distributed among cords 
and sheets of granulosa cells. The macrofollicular pat
tern is composed of variably sized follicles lined by 
stratified granulosa cells. The trabecular pattern con
tains long simple or stratified cords of granulosa cells 
surrounded by stroma (Fig. 6-61). The insular pat
tern is distinguished by nests and islands of granu
losa cells within the stroma. The cells grow in 
disorganized sheets in the solid or diffuse pattern 
(Fig. 6-62), whereas they form irregular undulating 
cords in the gyriform or watered-silk pattern. Granu

losa cell tumors contain a variable amount of 
fibrothecomatous stroma, which has no effect on the 
clinical behavior of the tumor.

Immunocytochemical studies reveal that neo
plastic granulosa cells react with antibodies to vimen- 
tin.261264 The results with antikeratin antibodies 
depend on the antibody that is used. A negative re
action generally is obtained with polyclonal anti
bodies, but monoclonal antibodies against the low- 
molecular-weight cytokeratins 8 and 18 (Cam 5.2, 
AE1/3) are positive in 30% to 60% of granulosa tu
mors.261-264 Of the positive tumors, about half are 
diffusely positive, and the other half contain only fo- 
cally reactive cells. Other antibodies that are re
ported to react with granulosa cell tumors are 
desmoplakin (in frozen sections) and S-100 pro
tein.261-265 Granulosa cell tumors give a negative re
action with antibodies to epithelial membrane anti
gen, carcinoembryonic antigen, monoclonal antibody 
B72.3, and neuron-specific enolase.261-263

Electron microscopic study discloses that the 
tumor cells have hyperchromatic nuclei. The cyto
plasm contains numerous intermediate filaments, ri
bosomes, and round or elongated mitochondria. The 
Golgi complex is well developed, and there are many 
desmosomes between the tumor cells. Scattered cells 
contain mitochondria with tubular cristae, smooth 
endoplasmic reticulum, and lipid droplets.265-267 The 
latter cells probably are the site of hormone 
production.

More than 80% of granulosa cell tumors are dip
loid.248,268-270 Ploidy analysis does not appear to pro
vide significant prognostic information.268-270-271 Kar
yotype analysis of several granulosa cell tumors and 
other types of stromal tumors revealed trisomy 
j2.272,273 Additional tumors need to be studied to 
verify that this finding is characteristic of granulosa 
cell tumor.

The cytology of granulosa cell tumor is similar in 
peritoneal fluid specimens and aspirates.274-278 The 
nuclei are small, round or oval, and hyperchromatic. 
Some nuclei have longitudinal grooves, and most 
contain small nucleoli. The cells typically have scanty 
amphophilic cytoplasm. Smears prepared from aspi
rates are hypercellular and contain clumps of cells 
and individual cells (Color Figure 6-13). Microfollic
ular structures are a helpful diagnostic feature if 
present.

Differential Diagnosis. The differential diagnosis 
includes undifferentiated carcinoma, malignant lym
phoma, primary or metastatic carcinoid, small cell 
carcinoma, and granulosa cell proliferations of preg
nancy. Metastatic adenocarcinoma and primary undif
ferentiated carcinoma are the neoplasms most fre
quently misdiagnosed as granulosa cell tumor. Carci
noma cells have large, atypical, pleomorphic nuclei, 
and mitotic figures are frequent. Because most gran
ulosa cell tumors are DNA diploid, the presence of a 
DNA aneuploid cell population should prompt con
sideration of a carcinoma.271 Mucin often can be



360 I Chapter 6. The Ovary

FIGURE 6-60 (A) Granulosa cell tumor growing in a predominantly microfollicular pattern. (B)
High magnification view showing Call-Exner bodies and tumor cells with characteristic grooved 
nuclei.



Ovarian Neoplasms I 361

FIGURE 6-61 Granulosa cell tumor: trabecular pattern.

identified in carcinoma cells or glands with appropri
ate special stains. Carcinoma cells have a different 
immunophenotype than granulosa cells. Carcinoma 
cells typically give a positive reaction with cytokera- 
tin, epithelial membrane antigen, monoclonal anti
body B72.3, and carcinoembryonic antigen, and may 
be vimentin negative. Adult granulosa cell tumors 
may exhibit cytokeratin positivity and generally are 
vimentin positive, but they do not react with the 
other antibodies.

Lymphoma can mimic a granulosa cell tumor 
growing in a diffuse pattern. Lymphoma usually is 
bilateral, and typically there is extensive extra
ovarian disease. Lymphoma cells are noncohesive 
and lack nuclear grooves. They have coarser nuclear 
chromatin than granulosa cells. Immunostains for cy
tokeratin and vimentin are negative, whereas those 
for leukocyte common antigen and other hematopoi
etic antigens are positive.

Carcinoid tumors have small, round, dense nuclei, 
instead of the ovoid, grooved nuclei typical of granu
losa cells. The neurosecretory granules in their cyto
plasm can be identified by argentaffin or argyrophil 
stains or by electron microscopy. Immunostains for 
chromogranin are positive. Primary ovarian carcin
oids are unilateral, homogeneous, and often associ
ated with other teratomatous elements. Metastatic 
carcinoids usually are bilateral and multinodular.

Small cell carcinoma of the ovary resembles gran
ulosa cell tumor because it grows in a diffuse pattern 
and may contain macrofollicles. It occurs in a 
younger population than does adult granulosa cell 

tumor (nearly all patients are younger than 40 
years), and patients with small cell carcinoma often 
have hypercalcemia. The tumor cell nuclei are not 
grooved and are more variable and hyperchromatic 
than they are in granulosa cell tumor. Mitotic figures 
are more frequent. Except for the macrofollicles, 
none of the typical patterns of granulosa cell tumor 
is present. The immunohistochemical features 
overlap with granulosa cell tumor, but there is a 
greater percentage of cytokeratin positivity, and 
many small cell carcinomas are neuron-specific eno
lase or chromogranin positive.

Granulosa cell proliferation in the ovary of a 
pregnant woman can resemble a small adult granu
losa cell tumor.279 Such proliferations are small, mul
tifocal, confined to the antrum of an atretic follicle, 
and do not exhibit the typical morphology of a gran
ulosa cell tumor in pregnancy.260 For the differential 
diagnosis with Sertoli-Leydig cell tumor, see the section 
on that tumor.

Clinical Behavior and Treatment. The standard 
treatment for granulosa cell tumor is total abdominal 
hysterectomy and bilateral salpingo-oophorectomy. 
Unilateral salpingo-oophorectomy is acceptable 
treatment for young women with stage IA neoplasms 
if conservation of fertility is wanted. In one series, 
however, several women treated by unilateral salpin
go-oophorectomy had a recurrence in the female 
genital tract at a site that would have been removed 
by hysterectomy and bilateral salpingo-oophorecto
my.248 It is unclear how many of these were really
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FIGURE 6-62 Granulosa cell tumor: solid or diffuse pattern of growth. (A) Low-power magnifi
cation. (■) Detail.

granulosa cell tumors. Neither adjuvant chemother
apy nor postoperative radiation therapy is adminis
tered to patients with stage IA granulosa cell tumors. 
Metastases are almost uniformly intra-abdominal, 
and, because of the slow growth rate of these neo
plasms, surgical excision is the most appropriate 
treatment. About two thirds of patients with ad
vanced or recurrent granulosa cell tumor respond to 
chemotherapy with cisplatin, doxorubicin, and cyclo
phosphamide or a similar regimen, but long-term 

complete remissions are unusual.280 The effective
ness of radiation therapy in the treatment of ad
vanced or recurrent disease is unclear, but it is 
frequently advocated.248’250

All granulosa cell tumors should be regarded as 
neoplasms of LMP, although most have a benign 
clinical evolution. Overall. 20% to 30% of adult 
granulosa cell tumors recur.247-250 The recurrence 
rate is about 10% for stage IA tumors.247 When in
tra-abdominal spread is present at diagnosis (stage
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III), about two thirds of the patients die of tu
mor.247248 Granulosa cell tumors grow slowly, and 
metastases frequently are detected more than 5 years 
after initial treatment.248’250 Disease-free intervals of 
more than 20 years followed by recurrence are not 
rare.

The prognosis is difficult to determine, but some 
pathologic features correlate with clinical out
come.247’249’250 Large tumors (greater than 15 cm in 
diameter), bilateral tumors, and those that have rup
tured or spread beyond the ovary have a less 
favorable prognosis. Granulosa cell tumors with 
moderate or marked atypia or with more than 2 mi
totic figures per 10 high-power fields are more likely 
to recur. There is no correlation between the micro
scopic pattern and the clinical outcome. The ploidy 
cannot be used to predict the prognosis.268-270

Juvenile Granulosa Cell Tumor

Less than 5% of granulosa cell tumors occur in chil
dren and teenagers. A few of these are similar to the 
granulosa cell tumor seen in adults,281 but most have 
distinctive clinical and pathologic features and have 
been termed juvenile granulosa cell tumors.28'-285 In
frequent examples of juvenile granulosa cell tumor 
are found in women older than 18 years.

Clinical Findings. Juvenile granulosa cell tumors 
occur over a wide spectrum of patient ages. They 
have been described in a stillborn infant and in a 67- 
year-old woman.281-282 The average patient age is 15 
years, and most juvenile granulosa cell tumors occur 
in children.281-285

More than 75% of premenarchal girls with gran
ulosa cell tumors have isosexual precocious pseudo

puberty, as manifested by development of the 
breasts, growth of pubic and axillary hair, endome
trial proliferation with anovulatory bleeding, and in
creased bone age. A vaginal smear typically shows 
estrogen effect. Older children have menstrual ab
normalities, abdominal distention, or a palpable ab
dominal mass. An adnexal mass is palpable in more 
than 70% of patients. Occasional patients develop 
acute abdominal symptoms due to torsion or rupture 
of their tumors. At operation, juvenile granulosa cell 
tumors are unilateral, and more than 95% are con
fined to the ovary (stage I). The prognosis is worse 
for patients with positive peritoneal cytology (stage 
IC), so it is important to examine peritoneal wash
ings for the presence of tumor cells. Juvenile granu
losa cell tumors occasionally are found in patients 
with Ollier’s or Maffucci’s syndromes.282’284’286 287

Macroscopic Appearance. The tumors measure 2.5 
to 30 cm in diameter; the average diameter is 12 cm. 
Most are solid with cystic areas, but some are en
tirely solid, and a small percentage are largely cystic. 
The solid areas are nodular and yellow or tan. Hem
orrhage is seen in about half of the tumors, and ne
crosis in a few of them.

Microscopic Appearance. Many juvenile granulosa 
cell tumors have a lobulated or nodular appearance 
at low magnification. Macrofollicular and solid 
growth patterns dominate the histologic picture (Fig. 
6-63). The macrofollicles are lined by one or more 
layers of neoplastic granulosa cells. The follicles are 
uniform in some tumors and irregular in shape and 
size in others. The neoplastic cells are large, with 
round, dark nuclei, and a variable amount of cyto
plasm. Nuclear grooves usually are not seen in juve-

F1GURE 6-63 Juvenile granulosa cell tumor 
with a macrofollicular pattern of growth. 
(Zaloudek CJ, Norris HJ: Granulosa tumors 
of the ovary in children: A clinical and patho
logic study of 32 cases. Am J Surg Pathol 6: 
503-512, 1982)
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nile granulosa cell tumors. Most neoplasms contain 
luteinized cells (Fig. 6-64). Cytologic atypia and mi
totic activity are increased compared with adult 
granulosa cell tumors. There are an average of 6 mi
totic figures per 10 high-power microscopic fields.

Few immunocytochemical studies have been per
formed on juvenile granulosa cell tumors. The 
tumor cells are vimentin positive and carcinoembry- 
onic antigen negative.261,285 Cells that react with 
antibodies against low-molecular-weight cytokeratins 
and neuron-specific enolase are found in about 50% 
of juvenile granulosa cell tumors.261,285

Ultrastructurally, the cytoplasm of nonluteinized 
tumor cells contains rough endoplasmic reticulum, 
free ribosomes, small mitochondria, and inconspicu
ous smooth endoplasmic reticulum. The cells are 
joined by immature desmosomal attachments. Other 
cells contain organelles associated with steroid pro
duction, including large mitochondria (some with tu
bular cristae), abundant smooth endoplasmic reticu
lum, and large lipid droplets.

Tumor cell DNA content does not appear to cor
relate with clinical behavior. About 40% of juvenile 
granulosa cell tumors contain an aneuploid cell pop
ulation, but the clinical outcome is equally favorable 
in diploid and aneuploid tumors.288

Cytologic study reveals granulosa cells in aggre
gates, singly, or in irregular clusters.289 The nuclei 
are central and have fine chromatin and small nucle
oli. Nuclear grooves are absent. There is a moderate 
amount of granular cytoplasm.

Differential Diagnosis. The main differential diag
nostic considerations are adult granulosa cell tumor 
and small cell carcinoma. In the first case, the age of 

the patient is helpful, because adult granulosa cell tu
mors occur in older patients. Juvenile tumors are 
composed of larger, more pleomorphic granulosa 
cells, and there is greater nuclear atypia and mitotic 
activity. Luteinized cells are more frequent in juve
nile granulosa cells. At low magnification, juvenile 
granulosa cell tumor has a lobulated or nodular 
growth pattern that is not seen in adult tumors. Fi
nally, the typical patterns observed in adult granu
losa cell tumors are not seen in juvenile tumors, in 
which macrofollicular and diffuse patterns dominate. 
There are many similarities between small cell carci
noma and juvenile granulosa cell tumor, and it can be 
difficult to differentiate between them. Both neo
plasms develop mainly in young patients, but small 
cell carcinoma is associated with hypercalcemia in 
60% of cases, whereas juvenile granulosa cell tumor 
produces symptoms caused by abnormal estrogen 
production. Small cell carcinoma grows in a diffuse 
pattern and may contain irregular macrofollicles. It 
does not exhibit the nodular low-power pattern seen 
in juvenile granulosa cell tumor. Mitotic activity gen
erally is more pronounced in small cell carcinoma, 
and atypical mitotic figures are more likely. Immu
nohistochemistry can be helpful in the differential 
diagnosis.261 Small cell carcinoma is more likely to be 
cytokeratin positive. In contrast to granulosa cell tu
mor, about 50% of small cell carcinomas are vi
mentin negative. Many small cell carcinomas are 
chromogranin positive; granulosa cell tumor does 
not react with this antibody.

Clinical Behavior and Treatment. Most juvenile 
granulosa cell tumors are confined to one ovary 
(stage IA) at diagnosis and are treated successfully by

FIGURE 6-64 Juvenile granulosa cell tumor. 
The tumor cells are partly luteinized and 
have a moderate amount of granular eosino
philic cytoplasm.
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unilateral salpingo-oophorectomy. Because of the 
young age of most patients, hysterectomy and bilat
eral salpingo-oophorectomy is reserved for those few 
patients who have advanced disease (stage II or III). 
The long-term survival in large series is greater than 
90%.281’282,285 Patients with positive peritoneal cytol
ogy or extraovarian tumor spread have an increased 
risk of recurrence.282 Recurrence and death from 
tumor takes place within 3 years of diagnosis. No ef
fective treatment for recurrent or metastatic neo
plasms has been identified.

Thecoma

The thecoma is a neoplasm derived from the ovarian 
stroma that contains cells resembling those of the 
theca interna. Thecomas constitute about 7% of all 
sex cord stromal tumors of the ovary.290

Clinical Findings. Thecomas occur in women 20 
to 80 years of age. Most patients are perimenopausal 
or postmenopausal, with an average age of slightly 
greater than 50 years.245 246252’290 Luteinized the
comas occur in somewhat younger women, and more 
than 30% are detected in patients younger than 
30.40 The clinical presentation depends on the pa
tient’s menopausal status. Postmenopausal patients 
typically present with postmenopausal bleeding, al
though about 25% of these patients have only non
specific symptoms such as abdominal distention. 
Premenopausal women frequently have menstrual 
abnormalities such as irregular bleeding or amenor
rhea, pelvic or abdominal pain, or abdominal disten
tion. A few thecomas, usually of the luteinized type, 
are virilizing.40251 Endometrial hyperplasia is de
tected in about 15% of women with thecomas and as 
many as 26% to 29% have endometrial carcino
ma.252291 At operation, 5% of patients have bilateral 
tumors.245-246 Extraovarian spread does not occur ex
cept in rare malignant tumors with thecomatous 
features.

Macroscopic Appearance. Thecomas range from 
small, incidentally discovered tumors less than I cm 
in diameter to large neoplasms more than 20 cm in 
diameter. The average diameter is 7 cm. The consis
tency ranges from firm to hard. The cut surface is 
gray, tan, white, or yellow (Fig. 6-65 and Color 
Figure 6-14). Thecomas often contain cysts of vari
ous sizes containing yellow serous fluid. Calcified re
gions may be present.

Microscopic Appearance. Thecomas are composed 
of irregular, whorled, anastomosing fascicles of ovoid 
or fusiform cells that frequently are separated by 
hyalinized connective tissue plaques (see Fig. 6-65). 
The tumor cells have round or oval nuclei con
taining finely dispersed chromatin. The cytoplasm is 
slightly eosinophilic and can be homogeneous or vac
uolated. Fat stains performed on unfixed frozen sec

tions demonstrate cytoplasmic lipid droplets. Retic
ulin stains reveal a fibrillar network surrounding 
individual theca cells. A rich capillary network is pre
sent between the bundles of theca cells. Rare tumors 
in young women contain extensive areas of 
calcification.292

Variably sized clusters of polygonal luteinized 
stromal cells are found in some stromal tumors. Such 
tumors are referred to as luteinized thecomas, 
whether the background stromal pattern is that of 
thecoma, fibrothecoma, or fibroma.3940 Luteinized 
thecomas can produce estrogenic (50%) or andro
genic (11%) effects or can be nonfunctional (39%).40 
Nearly all androgenic thecomas are luteinized 
thecomas.

Rare stromal tumors containing theca cells or lu
teinized cells invade adjacent organs, recur after ade
quate excision, or metastasize. Features that raise the 
possibility of malignancy include large size, hyper- 
cellularity, and frequent mitotic figures (4 or more 
mitotic figures per 10 high-power fields).40 293

Immunostains for vimentin are positive in the
coma, whereas those for cytokeratin are negative.262 
Immunostains for enzymes involved in steroidogen
esis reveal that thecoma contains the enzymes re
quired for cholesterol side-chain cleavage and 17a- 
hydroxylation but that an enzyme required for 
aromatization of androgen to estradiol is absent.294 
This suggests that the tumor cells, like the theca cells 
in the normal ovary, are capable of producing andro
gens, but that conversion to estrogen takes place 
elsewhere, within the ovary or in the periphery.

Electron microscopy discloses a spectrum of cell 
types, including some with features of smooth 
muscle cells.267’2951296 Spindle-shaped mesenchymal 
cells with prominent Golgi complexes, short 
branching profiles of rough endoplasmic reticulum, 
and occasional lipid droplets predominate. Cells with 
abundant 10-nm intermediate filaments are found, 
as are cells with dilated smooth endoplasmic reticu
lum, lipid, and large mitochondria with tubular or 
straight cristae.

A cytogenetic abnormality, trisomy 12, is re
ported to characterize thecoma and several other sex 
cord stromal tumors.272’297’298

Differential Diagnosis. The histologic appearance 
of thecoma overlaps with that of fibroma. The term 
fibrothecoma is commonly used for a fibroma that 
contains occasional, plump, spindled theca cells. 
Such tumors generally are hormonally inactive.

Clinical Behavior and Treatment. Thecomas are al
most invariably benign neoplasms, and surgical exci
sion is the appropriate treatment. Rare malignant 
tumors with unequivocal thecomatous differentiation 
have been described.40’242,251’293 However, most neo
plasms reported as “malignant thecoma” are sarco
matoid granulosa cell tumors, fibrosarcomas, or 
other types of malignant mesenchymal tumors.
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FIGURE 6-65 Thecoma. (A) Macroscopic appearance. (B,C) Microscopic appearance.

Fibroma and Related Neoplasms

The fibroma is a benign tumor that is composed of 
fibroblasts and collagen fibers and arises in the ovar
ian stroma. It represents 1% to 5% of all ovarian tu
mors and is by far the most common sex cord 
stromal tumor.243 290 Malignant fibroblastic tumors 
of the ovary are rare.299

Clinical Findings. The clinical presentation is not 
specific. Fibroma occurs in patients 20 to 80 years of 
age, with an average age of slightly less than 50 
years.290 Many fibromas are asymptomatic and are 
discovered at operation for some other problem. 
Large tumors cause abdominal discomfort or disten
tion and about 30% are associated with ascites.
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Meigs’ syndrome is a condition in which an ovarian 
fibroma is accompanied by ascites and hydrothorax.

Macroscopic Appearance. The fibroma is a firm, 
white tumor with a smooth, multinodular surface. 
Many fibromas are smaller than 1 cm in diameter, 
but tumors larger than 10 cm are not uncommon. 
The cut surface is solid and pearly white (Fig. 
6-66A). There may be foci of necrosis and hemor
rhage in large tumors. Five to 10% of fibromas are 
bilateral. Cellular fibroma and fibrosarcoma are 
larger and softer.

Microscopic Appearance. Fibromas are composed 
of spindle cells that grow in whorled and anasto
mosing bundles (see Fig. 6-66B). The nuclei are fusi
form and uniform from cell to cell. A variable 
amount of collagenous stroma is admixed with the fi
broblastic tumor cells; the stroma is occasionally so 
prominent that it dominates the histologic picture. 
Occasionally, small irregular or tubular collections of 
sex cord cells are present within a fibroma or 
fibrothecoma. Rare sex cord elements do not ad
versely affect the prognosis of such tumors, which 
are designated as fibromas with sex cord elements.300

Rare fibroblastic tumors are' hypercellular neo
plasms in which the spindle-shaped cells are ar
ranged in a herringbone or storiform pattern. 
Hypercellular fibroblastic tumors that exhibit mild 
to moderate nuclear atypia and 3 or fewer mitotic 
figures per 10 high-power fields are designated as 
cellular fibromas. Those in which the degree of nu
clear atypia is moderate or marked and in which 
there are 4 or more mitotic figures per 10 high- 
power fields are designated as fibrosarcoma.200

Ultrastructural studies suggest that fibromas and 
thecomas are derived from the same cell type and 

that they differ only in the proportion of collagen- 
forming and steroid-forming cells.267,295 Cytogenetic 
studies reveal that trisomy 12 is a consistent abnor
mality in ovarian fibroma.272,273,297

Clinical Behavior and Treatment. The fibroma is a 
benign neoplasm that is treated adequately by sur
gical excision. Cellular fibroma is capable of locally 
aggressive growth if it is incompletely excised. Fibro
sarcoma is a malignant mesenchymal tumor with a 
poor prognosis. It is treated by complete excision 
and chemotherapy.299

Sclerosing Stromal Tumor

The sclerosing stromal tumor is an uncommon be
nign tumor that arises predominantly in young 
women in the second and third decades of life.301-304 
The most typical presentation is with menstrual ir
regularity and pelvic pain. Sclerosing stromal tumors 
range from 1.5 to 17 cm in diameter. They typically 
are solid, firm neoplasms with nodular white or 
yellow cut surfaces. Rare examples are cystic.305 At 
jow magnification, sclerosing stromal tumor has a 
pseudolobular appearance produced by an admix
ture of densely cellular nodules and less cellular fi
brous or edematous zones (Fig. 6-67). The cellular 
population ranges from spindle-shaped fibroblastic 
cells to polygonal cells with eosinophilic or vacuo
lated cytoplasm. Most tumor cells are vimentin posi
tive. Scattered cells display smooth muscle differenti
ation, which can be demonstrated by immunohisto
chemistry or electron microscopy.306 A tendency to 
sclerosis and to marked vascularity is typical. The 
sclerosing stromal tumor is benign and is treated by 
excision.

FIGURE 6-66 Ovarian fibroma. (A) Macroscopic appearance. (B) Microscopic appearance.
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FIGURE 6-67 Sclerosing stromal tumor. The 
cellular region is shown on the right, and the 
acellular hyalinized area with prominent vessels 
is on the left.

The main differential diagnosis is with massive 
edema, which also occurs in young women. Scle
rosing stromal tumor is an expansile neoplasm that 
displaces normal ovarian structures. In contrast, the 
latter are present within areas of massive edema. We 
have seen Krukenberg’s tumors initially misdiag
nosed as sclerosing stromal tumors; a stain for mucin 
should prevent this error.

Sertoli-Leydig Ceil Tumor

Sertoli-Leydig cell tumors are rare neoplasms, com
prising less than 1% of ovarian tumors. About one 
half are virilizing. They are classified into two main 
clinicopathologic groups: (1) well-differentiated Ser
toli-Leydig cell tumors (10% of the total); and (2) 
Sertoli-Leydig cell tumors of intermediate and poor 
differentiation. About 25% of the latter contain ar
eas of heterologous or retiform differentiation.

Clinical Findings. Sertoli-Leydig cell tumors typi
cally arise in young women, but they occasionally 
are detected in children and in women over 60 
years of age. The average age is 24 years, and 75% 
of patients are younger than 30.133’307’308 Women 
with well-differentiated Sertoli-Leydig cell tumors 
average 40 years of age, 10 to 15 years older than 
those with the more common intermediate and 
poorly differentiated tumors.133’307’308 Sertoli- 
Leydig cell tumors that contain areas of retiform 
differentiation develop in young patients; the av
erage age is 16 years.146-309’310

About 50% of Sertoli-Leydig cell tumors are 
hormonally active.133’307’308 These tumors cause 
symptoms that range from menstrual disorders to 
virilization. Common menstrual abnormalities in
clude irregular bleeding, oligomenorrhea or amen
orrhea, and, in older women, postmenopausal bleed
ing. Well-developed features of virilization are ob
served in about 40% of patients, who most typically 

have amenorrhea, deepening of the voice, and hir
sutism. Other signs of virilization include temporal 
alopecia, hypertrophy of the clitoris, and acne. 
Serum levels of testosterone and urine levels of 17- 
ketosteroids are increased in virilized patients.

The 50% of patients whose tumors are not 
hormonally active present with nonspecific findings 
such as abdominal distention, abdominal mass, or ab
dominal pain. Five to 10% of patients present with 
acute abdominal symptoms caused by torsion or rup
ture of the tumor. Sertoli-Leydig cell tumors occa
sionally are discovered in asymptomatic women. 
Rare examples produce a-fetoprotein, which is use
ful as a tumor marker.146’309-315

At operation, Sertoli-Leydig cell tumors are 
nearly always confined to one ovary. Extraovarian 
spread is uncommon. Tumor rupture is an important 
adverse prognostic finding; it is detected in 5% to 
15% of cases.307

Macroscopic Appearance. The well-differentiated 
Sertoli-Leydig cell tumor presents as an encapsulated 
unilateral mass 1.5 to 10 cm in diameter.316 The av
erage diameter is 5 cm. Well-differentiated tumors 
are generally solid and have a yellow or yellow-tan 
cut surface.

Intermediate and poorly differentiated tumors 
are larger. They range from small tumors less than 1 
cm in diameter to large neoplasms 35 cm in diame
ter. The average diameter is 15 cm. Poorly differen
tiated tumors tend to be larger than those of 
intermediate differentiation, but there is consider
able overlap. Most Sertoli-Leydig cell tumors are 
partly solid and partly cystic, but tumors that are 
mainly solid or mainly cystic are not uncommon. 
Solid areas vary from firm to soft and are gray-pink, 
yellow, or orange.

Microscopic Appearance. The well-differentiated Ser
toli-Leydig cell tumor contains well-formed hollow or



FIGURE 6-68 Well-differentiated Sertoli- 
Leydig cell tumor. Sertoli tubules and Leydig 
cells can be seen.
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closed tubules lined by columnar Sertoli cells. 
These are admixed with large, polygonal cells with 
eosinophilic cytoplasm, compatible with Leydig cells 
(Fig. 6-68) and mature fibrous stroma. Crystals of 
Reinke are only rarely identified within the Leydig 
cells. Cytologic atypia and mitotic activity are 
minimal.

There are well-formed Sertoli tubules in some 
intermediate and poorly differentiated Sertoli-Leydig cell 
tumors, but in most tumors the Sertoli cells are orga
nized in solid cords (Fig. 6-69). Retiform tubules are 
present in 10% to 25% of intermediate and poorly 
differentiated neoplasms and occasionally are the 
dominant histologic finding. Retiform tubules are 
long and branching and are lined by low columnar 
to cuboidal cells with scanty cytoplasm and hyper-

chromatic, oval nuclei (Fig. 6-70). Papillae often are 
present within retiform tubules. Mitotic figures gen
erally are inconspicuous in tubular cells of all types, 
but there are numerous mitotic figures in occasional 
tumors with retiform tubules. Some tumors contain 
tubules lined by cytologically atypical Sertoli cells, 
but this does not appear to be of prognostic signifi
cance. The tubules are set in a background of imma
ture gonadal stroma and Leydig cells. It is the 
presence of immature stroma that sets intermediate 
and poorly differentiated Sertoli-Leydig cell tumors 
apart from the well-differentiated neoplasms (Fig. 
6-71).133 The stroma is most prominent in poorly 
differentiated neoplasms, where it constitutes the 
bulk of the tumor. Sertoli tubules and Leydig cells 
are often inconspicuous in poorly differentiated neo-

FIGURE 6-69 Intermediate Sertoli-Leydig cell tumor with 
clusters of Leydig cells and cord-like arrangements of Sertoli 
cells.



370 I Chapter 6. The Ovary

FIGURE 6-70 Retiform tubules in a 
Sertoli-Leydig cell tumor. The tubules are 
branching and are lined by cuboidal 
epithelial cells. (Zaloudek CJ, Norris HJ: 
Sertoli-Leydig tumors of the ovary: A clin
icopathologic study of 64 intermediate and 
poorly differentiated neoplasms. Am J Surg 
Pathol 6:503-512, 1982)

plasms. There generally is minimal stromal cell 
atypia, but mitotic figures, which average 4 to 5 per 
10 high-power fields, are easy to find. Heterologous 
elements are present in 20% to 25% of intermediate 
and poorly differentiated Sertoli-Leydig cell tumors. 
Mucinous epithelium of intestinal type is the most 
common of these (Fig. 6-72), but carcinoid, neuro
blasts, cartilage, and striated muscle also have been 
described.133,317,318

The neoplastic Sertoli cells within the tubules 
react with antibodies to cytokeratin, whereas the 
stromal cells and Leydig cells, which are cytokeratin 
negative, react with antibodies to vimentin.262,264 
Rare Sertoli-Leydig cell tumors secrete a-fetopro- 
tein. Immunostains for a-fetoprotein are positive in 
Leydig cells, Sertoli cells, or so-called hepatoid cells 
in such neoplasms.312-315 The gastrointestinal epithe
lium in heterologous tumors contains cells that are 

argyrophilic and immunoreactive for chromogranin, 
serotonin, and peptides such as corticotropin, soma
tostatin, and calcitonin.319 Testosterone is present in 
Leydig cells and in stromal cells and Sertoli cells.320 
There is immunoreactivity with antibodies against 
P-450 cytochromes in Leydig cells, Sertoli cells, and 
stromal cells, indicating that all are potential sites of 
steroidogenesis.321

Ultrastructural studies confirm that the Leydig 
cells are a source of hormone secretion. Leydig cells 
contain the prominent vesicular smooth endoplasmic 
reticulum and mitochondria with tubular cristae that 
characterize steroid hormone-producing cells.322,323 
Sertoli cells are surrounded by a basal lamina, and 
there are desmosomes between the cells. Their cyto
plasm contains small mitochondria, rare smooth vesi
cles, and occasional microfilaments. Some cells con
tain lipid droplets.

FIGURE 6-71 Immature gonadal stroma in 
a poorly differentiated Sertoli-Leydig cell 
tumor.
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FIGURE 6-72 Sertoli-Leydig cell 
tumor: heterologous mucinous 
epithelium (mucicarmine stain).

Differential Diagnosis. The differential diagnosis 
of Sertoli-Leydig cell tumor includes granulosa cell 
tumor and unclassified sex cord/stromal tumors, en
dometrioid carcinoma, metastatic adenocarcinoma, 
and yolk sac tumor.

Granulosa cell tumor and Sertoli-Leydig cell 
tumor commonly contain small areas resembling the 
other tumor type. Well-formed tubules and Leydig 
cells are not seen in granulosa cell tumor, and the 
typical histologic patterns of granulosa cell tumor 
are not seen in a Sertoli-Leydig cell tumor. Heterolo
gous differentiation is unique to the Sertoli-Leydig 
cell tumor. A small proportion of sex cord/stromal 
tumors are too poorly differentiated to designate ex
cept as unclassified sex cord/stromal tumors.

Endometrioid carcinoma can simulate a Sertoli- 
Leydig cell tumor, particularly when luteinized 
stromal cells are present within or around it.185’186 
These tumors occur in an older patient population 
and are hormonally inactive. They often are bilateral 
and associated with pelvic endometriosis. Sertoliform 
endometrioid carcinomas are mixed with more typ
ical areas of endometrioid carcinoma, contain squa
mous metaplasia, and lack the immature stroma that 
characterizes a Sertoli-Leydig cell tumor.

Metastatic adenocarcinoma, particularly the tu
bular Krukenberg tumor, can raise the question of 
Sertoli-Leydig cell tumor.324 Most cases of metastatic 
carcinoma are detected in older patients, and the 
metastatic deposits are multifocal and bilateral. The 
tubules are lined by cytologically malignant cells that 
exhibit a degree of nuclear atypia and mitotic activ
ity not seen in the Sertoli cells lining the tubules of a 
Sertoli-Leydig cell tumor.

When a retiform tubular pattern is prominent, a 

Sertoli-Leydig cell tumor can be confused with a yolk 
sac tumor, or even with a serous epithelial tumor. 
The presence of virilizing clinical symptoms and of 
areas of more typical Sertoli-Leydig cell differentia
tion is helpful in arriving at the correct diagnosis. 
Yolk sac tumors have a primitive embryonal stroma 
and generally contain cells that exhibit greater cyto
logic atypia and mitotic activity than is seen in a Ser
toli-Leydig cell tumor. Immunohistochemistry typi
cally demonstrates a-fetoprotein in a yolk sac tumor, 
but rare Sertoli-Leydig cell tumors also contain this 
substance.

Clinical Behavior and Treatment. The treatment is 
mainly surgical. Unilateral salpingo-oophorectomy is 
sufficient in most cases.133 307 Total abdominal hys
terectomy is warranted in older patients and in those 
with unfavorable prognostic findings, such as rup
ture, extraovarian spread, a poorly differentiated ne
oplasm with frequent stromal cell mitoses, or heter
ologous mesenchymal differentiation (eg, cartilage or 
skeletal muscle, or foci of neuroblastoma).133,307

Well-differentiated Sertoli-Leydig cell tumors do 
not recur or metastasize after adequate exci
sion.133,316 Most intermediate and poorly differenti
ated Sertoli-Leydig cell tumors follow a benign 
clinical evolution, and excision of the neoplasm 
brings about disappearance of many of the symptoms 
of virilization and a return to normal hormonal ac
tivity. The 5-year survival in one report was 92%, 
whereas in another study 18% of the tumors were 
clinically malignant.133,307 Most recurrences are de
tected within the first 5 years after treatment. Che
motherapy appears beneficial in about half of the 
patients who receive it.280,307
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Leydig Cell Tumor

Nearly all ovarian Leydig cell tumors arise in the 
hilus of the ovary, presumably from hilus cells.36,325 
Leydig cell tumors in this location are sometimes re
ferred to as hilus cell tumors. Occasional Leydig cell 
tumors originate from the ovarian stroma and are 
designated as non-hilar or stromal Leydig cell 
tumors.37,38,40

Clinical Findings. Most Leydig cell tumors are dis
covered in postmenopausal women; the average age 
is 58 years.36,325 The typical clinical presentation is 
with hirsutism or true masculinization (ie, acne, mas
culine voice, and clitoral hypertrophy), which re
gresses after resection of the tumor. Serum levels of 
testosterone are elevated, but levels of urinary 17-ke- 
tosteroids generally are within normal limits.36 
Amenorrhea is common in premenopausal women, 
and older women frequently have postmenopausal 
bleeding. Study of the endometrium reveals hyper
plasia in a high percentage of cases, a finding that is 
most likely secondary to peripheral conversion of tes
tosterone to estrogen. In many cases, symptoms are 
present for several years before the diagnosis is es
tablished. Leydig cell tumors usually are too small to 
be palpable. They are detected because of the hor
monal symptoms that they cause or are an incidental 
finding at operation for some other reason.

Macroscopic Appearance. These neoplasms present 
as small spherical brown or yellow-brown masses situ
ated in the ovarian hilus or, rarely, in the medulla 
and cortex. They are poorly delimited from sur
rounding tissues and are of homogeneous consis
tency. The average diameter is 3 to 5 cm, with 
tumors as small as 0.7 cm and as large as 15 cm hav
ing been reported. Virtually all are unilateral.

Microscopic Appearance. Hilar Leydig cell tumors 
are unencapsulated and are composed of round or 
polygonal cells that are similar to the hilus cells pre
sent in the normal ovary.36,325 Neoplastic cells are 
sometimes increased in size and are irregular in 
shape. Their nucleus is small, round, and hyperchro- 
matic. The cytoplasm is granular and eosinophilic 
(Fig. 6-73). Some cells contain lipid droplets, and 
many contain yellow-brown lipochrome pigment, 
which is responsible for the color of the tumor. 
Reinke crystals are rod-like structures with round or 
square ends (Fig. 6-74). These can be identified in 
the cytoplasm of the tumor cells in about 50% of 
hilar Leydig cell tumors. The cytoplasm often con
tains round, eosinophilic, hyaline spheres.

There are two types of non-hilar Leydig cell tu
mors. Pure non-hilar Leydig cell tumors are composed 
exclusively of Leydig cells.37 Stromal Leydig cell tu
mors contain Leydig cells mixed with a fibromatous 
or thecomatous stromal component.38,40 By defini
tion, crystals of Reinke must be identified within 
tumor cell cytoplasm for diagnosis of a non-hilar 
Leydig cell tumor. Because only 50% of hilar Leydig 
cell tumors contain crystals, some non-hilar Leydig 
cell tumors undoubtedly are unrecognized and are 
classified as stromal luteoma326 or luteinized 
thecoma.40

Electron microscopic studies reveal abundant 
agranular endoplasmic reticulum and many large mi
tochondria. The crystals of Reinke are composed of 
a protein lattice, and the intracellular pigment gran
ules appear similar to those of testicular Leydig 
cells.327 329

Differential Diagnosis. The main differential diag
nostic consideration in hilar Leydig cell tumor is 
hilus cell hyperplasia. Hilus cell hyperplasia is typi
cally bilateral and does not form a visible tumor.
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Microscopically, hilus cell hyperplasia is multinodular 
and bears a normal relation to the nerves in the 
ovarian hilus. Hilar Leydig cell tumors are unilateral 
and grossly visible, and they displace normal hilar 
structures. Non-hilar Leydig cell tumors must be dif
ferentiated from stromal luteoma326 and stromal 
Leydig cell tumors from luteinized thecoma.40 This 
distinction rests on the identification of crystals of 
Reinke within Leydig cells in Leydig cell tumors.

Clinical Behavior and Treatment. Malignant 
Leydig cell tumors are rare; only two cases have 
been reported.36’325 Virtually all Leydig cell tumors 
are clinically benign and are cured by surgical 
excision.36'38'40 325

Stromal Luteoma

The stromal luteoma is an uncommon neoplasm that 
occurs predominantly in postmenopausal women.326 
Most patients have abnormal uterine bleeding, and 
an endometrial biopsy often reveals hyperplasia. 
Rare stromal luteomas are virilizing. One third of 
these tumors are an incidental finding at operation 
or autopsy. The stromal luteoma is a small unilateral 
neoplasm; all reported examples are less than 3 cm 
in diameter. The cut surface is gray, white, yellow, or 
brown. The tumor is located in the ovarian stroma 
and is composed of cells that resemble Leydig cells. 
They are polygonal, with granular eosinophilic cyto
plasm and small, round, centrally placed nuclei. Dif

ferentiation from a Leydig cell tumor is based on the 
non-hilar location of the stromal luteoma and on the 
absence of cytoplasmic crystals of Reinke. Other 
ovarian abnormalities typically are present, including 
stromal hyperthecosis, which is often bilateral, and 
hilus cell hyperplasia. The stromal luteoma is a be
nign neoplasm.

Sertoli Cell Tumor

Pure Sertoli cell tumors are rare. They differ from 
Sertoli-Leydig cell tumor by virtue of the absence of 
Leydig cells and of immature gonadal stroma.

Clinical Findings. Sertoli cell tumors most often 
arise in women of reproductive age. Most patients 
are in their mid-30s, but these neoplasms can occur 
in children and postmenopausal women.330-331 Two 
thirds of the tumors are hormonally active. Of 
these, 70% secrete estrogen and 30% produce an
drogens. Patients with hormone-secreting neo
plasms present with irregular bleeding, precocious 
pseudopuberty, or virilization, depending on their 
age and the type and amount of hormone that is se
creted. The one third of patients with hormonally 
inactive neoplasms have nonspecific symptoms such 
as pain or abdominal swelling. Small tumors may be 
incidental findings.

Macroscopic Appearance. Sertoli cell tumors are 
unilateral, circumscribed tumors with an average di-
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ameter of 5 to 7 cm. Their cut surfaces are fleshy 
and tan or yellow, with cysts present in some 
neoplasms.

Microscopic Appearance. These neoplasms are 
composed of Sertoli cells and a supporting connec
tive tissue framework. Leydig cells and immature 
stromal cells are absent. The Sertoli cells are colum
nar, with small, round to oval nuclei and granular 
eosinophilic or clear cytoplasm. They line elongated 
tubules or are arranged in solid cords that are two or 
three cells thick. This arrangement is referred to as 
a simple tubular pattern in contrast to the complex tu
bular pattern that is more characteristic of the closely 
related sex cord tumor with annular tubules. Some 
Sertoli cell tumors are composed of tubules that are 
lined by cells with abundant, clear, lipid-rich cyto
plasm (Fig. 6-75). Such neoplasms are referred to as 
lipid-rich Sertoli cell tumors.

Clinical Behavior and Treatment. Most Sertoli cell 
tumors have a benign evolution and are treated ade
quately by unilateral salpingo-oophorectomy.330 331 
Rare poorly differentiated or invasive neoplasms 
recur or metastasize and cause the patient’s death.

Sex Cord Tumor With Annular Tubules

The sex cord tumor with annular tubules (SCTAT) is 
designated as an unclassified sex cord/stromal 
tumor because the most appropriate classification is 
a point of controversy. Some authors view the 
SCTAT as a granulosa cell tumor,332-335 whereas 
others consider it to be a variant of the Sertoli cell 
tumor.330-336

Clinical Findings. The SCTAT occurs in two clin
ical settings. First, about one third occur in women 
with the Peutz-Jeghers syndrome, a hereditary condi
tion characterized by the presence of mucocutaneous 
melanin pigmentation and hamartomatous intestinal 

polyps.333-337 Virtually all female patients with this 
syndrome have SCTATs, which are usually micro
scopic, multicentric, and bilateral. Most are asymp
tomatic and are discovered incidentally. SCTATs also 
occur in patients who do not have the Peutz-Jeghers 
syndrome.330-333-334-337-338 In the latter setting, the ne
oplasms are discovered in patients 6 to 76 years of 
age. The average age is 36 years.337 Premenarchal 
girls may have precocious pseudopuberty.333-337 
Older patients frequently have menstrual dysfunc
tion or postmenopausal bleeding, depending on their 
age. An adnexal mass is palpable in about 50% of pa
tients. A novel assay for mullerian-inhibiting sub
stance revealed an increased serum level of that 
substance in one patient with a SCTAT.253 SCTATs 
that are not associated with the Peutz-Jeghers syn
drome generally are unilateral, solitary, and grossly 
apparent.

Macroscopic Appearance. In patients with the 
Peutz-Jeghers syndrome, the neoplasms are small 
and sometimes microscopic. They are multifocal, fre
quently bilateral, tan or yellow solid tumors (Color 
Figure 6-15). Foci of calcification are often present. 
Neoplasms that are not associated with the Peutz- 
Jeghers syndrome vary more in appearance, ranging 
from less than 1 cm to 20 cm in diameter, with 
fleshy, tan, or yellow cut surfaces.

Microscopic Appearance. SCTATs are composed of 
simple or, more frequently, complex annular tubules 
set in a fibrous stroma (Fig. 6-76). The tumor cells 
are columnar, with clear cytoplasm and hyperchro- 
matic, round, basal nuclei (Fig. 6-77). Atypia and mi
totic figures are rare. Tubular lumina are often 
absent. In solid areas, apposed columnar tumor cells 
have a paired arrangement, with their nuclei located 
at opposite poles of the cells. Round cores of hyaline 
material are present within the nests of cells, and 
similar material may form part of the stroma of 
larger neoplasms.

FIGURE 6-75 Sertoli cell tumor with abundant lipid-rich 
cytoplasm.



Ovarian Neoplasms I 375

FIGURE 6-76 T his sex cord 
tumor with annular tubules had 
the characteristic multifocal pat
tern of tumors associated with 
Peutz-Jeghers syndrome.

The immunocytochemical features of the 
SCTAT have not been characterized adequately, but 
many cases have been studied with the electron mi
croscope.330,332,S34_336-S39 Basement membrane mate
rial surrounds tumor cell nests and fills the central 
spaces within the nests, forming the hyaline cores 
seen by light microscopy. Most tumor cells contain 
cytoplasmic filaments. Some authors interpret bun
dles of filaments as Charcot-Bottcher filaments and 
conclude that SCTATs are Sertoli cell tu
mors.330’336.339 Others do not identify Charcot- 

Bottcher filaments and interpret the ultrastructure 
as most compatible with that of a granulosa cell 
tliniOr 334,335

Cytologically, the SCTAT resembles a granulosa 
cell tumor. The tumor cells are small, with uniform 
nuclei and scanty pale cytoplasm. They are arranged 
singly, in trabeculae, in solid groups, or in rosette
like structures. The latter are reminiscent of the 
Call-Exner body seen in granulosa cell tumor. Hya
line cores, if present within the rosettes, may provide 
a clue to the correct diagnosis.340

FIGURE 6-77 Sex cord tumor 
with annular tubules showing hya
line deposits and antipodal ar
rangement of cells.
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Clinical Behavior and Treatment. The SCTAT is 
almost invariably an incidental finding in patients 
with the Peutz-Jeghers syndrome. The tumors are 
too small to palpate, and they rarely produce suffi
cient estrogen to cause symptoms. No treatment is 
necessary for asymptomatic patients.337 Some pa
tients with Peutz-Jeghers syndrome develop minimal 
deviation adenocarcinoma of the endocervix, so life
time surveillance by a gynecologist is appropriate. A 
second, extremely rare sex cord/stromal tumor of 
the ovary occurs in children with Peutz-Jeghers syn
drome and causes sexual precocity.341

In patients who do not have the Peutz-Jeghers 
syndrome, SCTAT is unilateral. Young women with 
localized disease (stage IA) can be treated by salpin
go-oophorectomy. Older women and those with 
more advanced tumors are treated by hysterectomy 
and bilateral salpingo-oophorectomy. About 15% of 
SCTATs not associated with Peutz-Jeghers syndrome 
are clinically malignant.337 338 It is difficult to predict 
which tumors will metastasize, but those in which 
frequent mitotic figures or stromal invasion are iden
tified should be regarded with suspicion.

Lipid Cell Tumors (Steroid Cell Tumors)

Lipid cell or steroid cell tumors are a heterogeneous 
group of stromal tumors that cannot be more specifi
cally classified. Most of the tumors in this group are 
composed of a mixture of cells resembling Leydig 
cells and cells resembling adrenal cortical cells.342’343

Clinical Findings. Lipid cell tumors occur in pa
tients 3 to 80 years of age. The average age is 45 
years. Most patients are virilized or hirsute. Other 
presentations include abdominal swelling or pain, 
menstrual dysfunction, or postmenopausal bleeding. 
Levels of urinary 17-ketosteroids and serum testos
terone typically are elevated.342-343 Most tumors are 
confined to the ovaries at diagnosis, and bilateral tu

mors are rare (6% of cases).342 Pelvic, peritoneal, or 
distant metastases are present in 10% to 20% of 
patients.342 343

Macroscopic Appearance. Lipid cell tumors range 
from less than 1 cm to more than 20 cm in diameter, 
fhe average size is about 7 cm. Most are solid and 

have tan, yellow, or orange cut surfaces. Hemor
rhage and necrosis are present in less than 25% of 
lipid cell tumors.

Microscopic Appearance. Some tumor cells resem
ble Leydig cells except that crystals of Reinke are 
not present. These cells are polygonal, with abun
dant eosinophilic cytoplasm and central round nuclei 
that contain a small nucleolus. The second major cell 
type resembles an adrenal cortical cell and has abun
dant vacuolated pale cytoplasm and a central vesic
ular nucleus (Fig. 6-78). A mixture of these two cell 
types is typical, but one or the other may predomi
nate. Fat stains are positive in most adrenal-type 
cells. Mitotic figures are infrequent in lipid cell tu
mors, and nuclear atypia is absent or modest. Mark
edly atypical cells and frequent mitotic figures are 
observed in a minority of cases.

Immunohistochemical analysis for steroidogenic 
enzymes reveals intense staining of the tumor cells, 
which is compatible with steroid production.321 Elec
tron microscopic study provides evidence of steroid 
production within the tumor cells.344 They contain 
abundant smooth endoplasmic reticulum, numerous 
mitochondria with tubular cristae, lipid droplets, and 
dense lysosomal bodies.

Clinical Behavior and Treatment. Young patients 
with stage IA neoplasms can be treated by salpingo- 
oophorectomy. Older patients and those with ad
vanced tumors are treated by hysterectomy and 
bilateral salpingo-oophorectomy. Hirsutism and signs 
of virilization generally regress after removal of the
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tumor. A significant proportion of lipid cell tumors 
(25% to 43%) are clinically malignant.342 343 Recur
rences generally are detected within the first several 
years after initial treatment, but about 20% are not 
detected for 5 years or more.342 Pathologic features 
that help identify malignant lipid cell tumors include 
large size, the presence of hemorrhage or necrosis, 2 
or more mitotic figures per 10 high-power fields, 
and moderate or marked nuclear atypia.

Gynandroblastoma

The gynandroblastoma is a rare ovarian tumor in 
which there are substantial areas of “testicular” (Ser
toli cell or Sertoli-Leydig cell) and granulosa cell dif
ferentiation. Only about a dozen cases are well 
documented in the literature.345-347 Clinically, most 
patients with gynandroblastoma have symptoms of 
masculinization. The tumor is unilateral and 1 to 18 
cm in diameter.345 The exterior is smooth, and the 
cut surface is cystic and multilocular, with inter
spersed solid white or yellow areas of variable promi
nence. Microscopically, tubular and cord-like struc
tures similar to those seen in a well-differentiated 
Sertoli or Sertoli-Leydig cell tumor are present in in
timate relation with solid nests and sheets of typical 
granulosa cells, within which Call-Exner bodies fre
quently are found. The stroma may be inconspicu
ous or may consist of spindle-shaped cells resembling 
theca cells. Occasional luteinized cells or Leydig cells 
are seen. All elements of the tumor are well differen
tiated, and cytologic atypia is minimal. All gynandro
blastomas thus far reported have been clinically 
benign. The treatment is surgical excision.

Other Nonepithelial Tumors

Nonspecific Mesenchymal Tumors

Virtually any type of soft tissue tumor can arise in 
the ovary. These tumors do not differ in appearance 
or behavior from similar neoplasms that occur else
where in the body. Smooth muscle tumors are the 
most common mesenchymal tumors of the ovary. 
Most are benign leiomyomas,348-349 but leiomyosarco
ma350-352 is sometimes observed. The lipoleiomyoma 
is an unusual neoplasm composed of fat and smooth 
muscle.353-354 Hemangioma and myxoma are other 
types of benign soft tissue tumor that are seen in the 
ovary.355-357 Primary sarcomas of the ovary are 
rare.221358 This group includes fibrosarcoma and 
endometrial stromal sarcoma, which were discussed 
earlier in this chapter, and rhabdomyosarcoma,359 
chondrosarcoma,360 osteosarcoma,361 and malignant 
schwannoma.362

Malignant Lymphoma

Less than 1 % of women with lymphoma have the ini
tial presentation of their disease in the ovary.363 Such 
women present with an abdominal or pelvic mass or 

pelvic pain and have unilateral or bilateral ovarian 
tumors at laparotomy. Extraovarian lymphoma is ob
served at operation or shortly thereafter in most 
cases, indicating that ovarian lymphoma is usually 
part of a disseminated disease process. A few long
term survivors treated only by oophorectomy never 
develop extraovarian lymphoma, indicating that rare 
cases of primary ovarian lymphoma do occur.363-365 
Both ovaries are involved in more than 50% of cases. 
The tumors measure 2 cm to more than 20 cm in di
ameter, with an average diameter of about 15 cm. 
The cut surface is fleshy and pink, tan, or gray. Mi
croscopically, all ovarian lymphomas are of the non
Hodgkin’s type; Hodgkin’s disease is not reported in 
the ovary.363-366

Small non-cleaved cell lymphoma of Burkitt’s or 
non-Burkitt’s type occurs with greatest frequency in 
children and young women and is characterized by a 
diffuse proliferation of small non-cleaved lymphoid 
cells. Mitotic figures are frequent, and phagocytic 
histiocytes often are present in large numbers, pro
ducing the starry-sky appearance typical of this 
lymphoma.

Large cell lymphoma is most common in adults. It 
is diffuse and composed of large cleaved or non
cleaved lymphoid cells or of immunoblasts (Fig. 
6-79). The latter have vesicular nuclei with a promi
nent nucleolus and a moderate amount of basophilic 
cytoplasm. Lymphoma of the ovary rarely exhibits a 
follicular pattern. All immunophenotyped ovarian 
lymphomas have been of B-cell type.367 368 Survival 
depends on the clinical stage and the histologic type 
of the lymphoma.363-366 Leukemia can involve the 
ovary, and a few examples of granulocytic sarcoma of 
the ovary have been reported.

Small Cell Carcinoma

Small cell carcinoma is a biologically aggressive neo
plasm of uncertain histogenesis that occurs predomi
nantly in young women.369-374

Clinical Features. Small cell carcinoma occurs in 
women 13 to 55 years of age, but most of these tu
mors arise in young women who are younger than 
30.370-372 The average age is 25 years. The typical 
clinical presentation is with abdominal pain, nausea 
or vomiting, or an abdominal mass. About two thirds 
of patients have hypercalcemia, but this is rarely re
sponsible for the presenting symptoms. Most tumors 
are confined to the ovary at diagnosis, though 
extraovarian spread is not unusual. Bilateral tumors 
are uncommon except in patients with extensive in- 
tra-abdominal tumor dissemination.

Macroscopic Appearance. Small cell carcinoma 
measures 8 to 27 cm, with an average diameter of 15 
cm. It is a solid, nodular, gray or tan tumor that con
tains small cysts. Zones of hemorrhage and necrosis 
are common.
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FIGURE 6-79 Large cell lymphoma involv
ing the ovary.

Microscopic Appearance. Most tumors are com
posed of uniform small cells with round, oval, or fu
siform nuclei and scanty cytoplasm (Color Figure 
6-16). The nuclei are hyperchromatic, but the chro
matin is fine. Nucleoli, if present, are small. Nuclear 
grooves are uncommon. There are frequent mitotic 
figures. Irregular follicle-like structures filled with 
lightly eosinophilic material are a characteristic find
ing in small cell carcinoma. There is focal or exten
sive variation from the typical morphology in one 
third of these neoplasms. Some tumors contain a ma
lignant spindle cell component, and others contain 
large cells with abundant eosinophilic cytoplasm and 
vesicular nuclei with prominent nucleoli.369'372

Immunohistochemical testing for low-molecular- 
weight cytokeratins generally is positive.261372 One 
third of small cell carcinomas are immunoreactive 
for epithelial membrane antigen, and more than half 
react with antibodies against vimentin.261’372 Neuron
specific enolase is positive in more than two thirds of 
small cell carcinomas, and occasional tumors are im
munoreactive for parathyroid hormone.261-371 
Testing for a-fetoprotein is negative, but there is 
focal weak reactivity with antibodies against oq-anti- 
trypsin in some tumors.372

Ultrastructurally, small cell carcinoma has fea
tures of an epithelial neoplasm.370-373 Groups of 
tumor cells are delimited by a discontinuous basal 
lamina, and there are desmosome-like junctions be
tween adjacent cells. Lumina are rare, and the cells 
lining them have microvilli. The nuclei frequently 
are indented, and some contain nucleoli. The most 
characteristic ultrastructural feature is the presence 
of prominent, dilated cisterns of rough endoplasmic 
reticulum filled with amorphous, moderately elec
tron-dense material. Phagolysosomes, polyribosomes, 
and mitochondria are noted. Dense-core neurosecre
tory granules were observed in 3 of 4 tumors studied 
by one group,371 but were not detected by oth
ers,370372’373 despite a careful search for them.

The morphology is variously interpreted as sug
gesting that small cell carcinoma is a type of sex cord 
stromal tumor,373 a neuroendocrine tumor,371 or a 
germ cell tumor related to yolk sac tumor.372 The 
histogenesis is uncertain, and small cell carcinoma is 
designated as an unclassified ovarian carcinoma.

Differential Diagnosis. The main differential diag
nostic considerations are malignant lymphoma and 
juvenile granulosa cell tumor. In contrast to small 
cell carcinoma, lymphoma is commonly bilateral and 
frequently involves the abdominal lymph nodes or 
the spleen. Immunohistochemical staining is helpful, 
because lymphoma reacts with leukocyte common 
antigen and various B-cell antibodies, whereas small 
cell carcinoma reacts with cytokeratin and neuron
specific enolase.

The differentiation from juvenile granulosa cell 
tumor can be difficult, particularly if macrofollicular 
structures are present in the tumor. Juvenile granu
losa cell tumor frequently produces estrogenic symp
toms, whereas small cell carcinoma causes hypercal
cemia. Luteinized tumor cells are not present in 
small cell carcinoma. The pattern of immunore
activity of the neoplasm can be helpful. Juvenile 
granulosa cell tumor is more likely to be vimentin 
positive, and small cell carcinoma is more likely to be 
cytokeratin positive or to exhibit a positive reaction 
for epithelial membrane antigen.261 Both neoplasms 
are immunoreactive for neuron-specific enolase.261 
The demonstration by electron microscopy of di
lated rough endoplasmic reticulum containing amor
phous material favors a diagnosis of small cell 
carcinoma.

Undifferentiated carcinoma occasionally is consid
ered in the differential diagnosis. It occurs in older 
women, is more pleomorphic, and usually contains 
some foci of differentiated epithelial carcinoma. Met
astatic small cell carcinoma of bronchial or other or
igin lacks follicular structures, occurs in older
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women, is usually bilateral, and contains dense-core 
neurosecretory granules that are revealed by elec
tron microscopy.

Clinical Behavior and Treatment. Small cell carci
noma is an aggressive neoplasm with high mortality 
even when disease is localized at diagnosis.369 Al
though the average patient is young, the optimal sur
gical treatment probably is hysterectomy with bilat
eral salpingo-oophorectomy. There is no effective 
adjuvant treatment. The response to radiation ther
apy or chemotherapy is limited,370’374 and overall 
survival is less than 20%.370-372’374

Germ Cell Tumors

Tumors derived directly from germ cells include 
dysgerminoma and embryonal carcinoma. Germ 
cell tumors also include those tumors derived indi
rectly from germ cells by embryonic (eg, teratoma) 
or extraembryonic (eg, choriocarcinoma and yolk 
sac tumor) differentiation (Table 6-6). Benign cystic 
teratomas are among the most common ovarian tu
mors.243 Malignant germ cell tumors are rare and 
occur most often in children and in women younger 
than 30 years.

Dysgerminoma

Dysgerminoma is the most common malignant germ 
cell tumor of the ovary.243'244’375’376 Nevertheless, it is 
a rare neoplasm, accounting for only 1% to 2% of all 
malignant ovarian tumors.

Clinical Features. Dysgerminoma develops mainly 
in children and young women.18’377-381 Nearly all pa
tients are between 5 and 55 years of age. The av
erage age is 22 years, and 85% to 90% of patients 
are 30 years of age or younger.382

The clinical presentation is nonspecific. The

TABLE 6-6 
Germ Cell Tumors

Dysgerminoma
Yolk sac tumor (endodermal sinus tumor)
Embryonal carcinoma
Polyembryoma
Choriocarcinoma
Teratoma

Immature
Mature

Solid
Cystic (dermoid cyst)

Monodermal
Struma ovarii
Carcinoid 
Neuroectodermal tumor

Mixed germ cell tumor
Gonadoblastoma 

most common symptoms are abdominal mass, in
creasing abdominal girth, and abdominal 
pain.377’378’381’383 Twenty percent of patients have 
menstrual abnormalities.379 Hormonally active tu
mors are rare, and patients with these tumors have 
secondary amenorrhea and increased levels of 
human chorionic gonadotropin.384’385 Some patients 
with dysgerminoma have elevated levels of serum 
lactic dehydrogenase, which can serve as a useful 
tumor marker.386 387 Levels of serum a-fetoprotein 
are within normal limits.386 The average duration of 
symptoms before diagnosis is about 5 months.378 
Dysgerminoma is the most frequent malignant neo
plasm arising in patients with gonadal 
dysgenesis.380’382’388

Most patients with dysgerminoma have localized 
disease. Tumor is confined to the ovaries (stage I) in 
70% to 80% of cases.377’378’381’386 Dysgerminoma is 
typically unilateral, but in contrast to other types of 
malignant germ cell tumors, bilateral growth (stage 
IB) occurs in 5% to 10% of cases.377 381 Involvement 
of the contralateral ovary can be detected only by 
microscopic examination in about 50% of the bilat
eral cases. Biopsy of a grossly normal contralateral 
ovary is therefore frequently recommended if treat
ment is to be by unilateral salpingo-oophorecto- 
my 377,389 Dysgerminoma metastasizes by way of the 
lymphatics to the para-aortic lymph nodes.380’386

Macroscopic Appearance. Dysgerminoma occurs 
more frequently in the right ovary than in the 
left.382 It is a firm, nodular tumor with smooth sur
faces. It is usually large when detected, with an av
erage diameter of 15 cm. The cut surface is fleshy 
and gray, tan, or white (Color Figure 6-17). Some tu
mors have a lobulated appearance. Hemorrhage and 
necrosis are common in large tumors.

Microscopic Appearance. The microscopic appear
ance is identical to that of seminoma of the testis. 
The tumor cells are medium-sized and polyhedral 
with round, vesicular nuclei that have reticular chro
matin and prominent nucleoli. Mitotic figures are 
frequent. The cytoplasm, which is best preserved in 
tissue fixed in Bouin’s or B-5 fixative, is abundant 
and clear or granular (Fig. 6-80). Cytoplasmic gly
cogen is found in some tumors. The tumor cells 
grow in cords or irregular nests separated by fibrous 
septa (Fig. 6-81). A lymphocytic infiltrate, located 
predominantly within the septa, is a consistent find
ing. Lymphoid follicles with germinal centers may be 
present. Epithelioid cells, multinucleated giant cells, 
and granulomas are seen in some tumors. Rarely, a 
granulomatous or fibrous reaction is extensive 
enough to obscure the underlying neoplastic cells. 
Zones of necrosis are found in some neoplasms, espe
cially the large ones. Neoplasms in which the degree 
of atypia is greater than usual and in which there is a 
high mitotic rate (more than 30 mitotic figures per 
10 high-power fields) have been termed anaplastic 
dysgerminoma by some authors; however, the prog-
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FIGURE 6-80 Dysgerminoma. Note the vesicular nuclei and clear cytoplasm.

nosis in such cases is comparable to that of typical 
dysgerminoma.378 About 5% of dysgerminomas con
tain syncytiotrophoblastic giant cells (Fig. 6-82). No 
other nondysgerminomatous differentiation is found 
in these tumors, which are termed dysgerminoma with 
syncytiotrophoblastic giant cells.385

file immunohistochemistry of dysgerminoma is 
similar to that of testicular seminoma. Monoclonal 
antibodies against cytokeratin are particularly useful 
because germinoma cells give a negative reaction, 
whereas embryonal carcinoma, yolk sac tumor, and 
surface epithelial carcinomas exhibit positive cyto-

FIGURE 6-81 Dysgerminoma. 
This microscopic pattern shows 
the characteristic nests of ger
minoma cells separated by deli
cate fibrous septa.



FIGURE 6-82 Dysgerminoma. An immuno
cytochemical reaction for human chorionic 
gonadotropin yields a positive reaction in the 
cytoplasm of the syncytiotrophoblastic giant 
cells.
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plasmic staining.390 Germinoma cells exhibit a posi
tive reaction for placental alkaline phosphatase, as do 
other types of malignant germ cell tumors.391,392 The 
syncytiotrophoblastic giant cells that rarely occur in 
dysgerminoma exhibit positive cytoplasmic staining 
for human chorionic gonadotropin.385 Barring one 
exceptional case, the mononuclear germinoma cells 
are negative for human chorionic gonadotropin.393 
Immunostains for a-fetoprotein are negative.

Ultrastructurally, dysgerminoma cells most 
closely resemble oogonia.394 They are polygonal with 
round central nuclei, prominent irregular nucleoli, 
and sparse cytoplasmic organelles. The cytoplasm 
contains scattered polyribosomes, annulate lamellae, 
scattered lysosomes, and aggregates of glycogen. 
There are rare desmosome-like attachments between 
cells.

Dysgerminoma has a characteristic cytologic 
appearance.395,396 Tumor cells are found singly and 
in small sheets. They have large round nuclei with 
prominent nucleoli and a moderate amount of clear 
(alcohol-fixed) or basophilic (air-dried) cytoplasm 
(Color Figure 6-18). There is a characteristic baso
philic, striated background in fine-needle aspirates 
that is best appreciated in air-dried smears. Lympho
cytes and, in some cases, epithelioid cells are ad
mixed with the dysgerminoma cells.

Ploidy analysis of dysgerminoma reveals that 
there are no diploid tumors.397 Most dysgerminomas 
are aneuploid, but a sizable minority have a DNA 
index around 2 and may be polyploid. There is no 
correlation between the ploidy and the prognosis.

Differential Diagnosis. Dysgerminoma has a char
acteristic microscopic appearance, and most cases 

are easily recognized. The differential diagnosis in
cludes embryonal carcinoma, clear cell carcinoma, 
malignant lymphoma, and metastatic malignant 
melanoma.

Patients with embryonal carcinoma frequently 
have symptoms caused by tumor secretion of human 
chorionic gonadotropin.398 The tumor cells have ir
regular, pleomorphic nuclei. They grow in cohesive 
sheets and may form abortive glands. Immunostains 
for cytokeratin and a-fetoprotein are positive in 
mononuclear tumor cells. Syncytiotrophoblastic 
giant cells are almost always present in embryonal 
carcinoma, but they are rarely seen in dysgermi
noma. There is no lymphocytic or granulomatous in
filtrate. Ovarian embryonal carcinoma is a much 
rarer tumor than dysgerminoma.

Clear cell carcinoma occurs in an older age group 
than dysgerminoma and is more frequently bilateral. 
Carcinoma cells are more cohesive and frequently 
form glands and papillae. Immunostains for cytoker
atin and other epithelial markers are positive.

Lymphoma may occur in the same age group as 
dysgerminoma.363-365,399 Involvement of the ovaries 
is generally secondary; bilateral ovarian involvement 
is associated with lymphadenopathy or involvement 
of other extranodal sites. Malignant lymphocytes are 
smaller than dysgerminoma cells, and the nuclei con
tain coarse chromatin clumps and have less promi
nent nucleoli. Lymphoma cells infiltrate the ovarian 
stroma and surround, but often do not displace, 
normal ovarian structures. The fibrous septa that 
are characteristic of dysgerminoma are not present. 
Immunostains for leukocyte common antigen are 
positive, and the presence of other lymphocyte anti
gens usually can be demonstrated.
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Metastatic melanoma most often is bilateral and 
multinodular.400 Melanoma cells frequently have 
prominent eosinophilic macronucleoli and intranu
clear inclusions of cytoplasm. The amphophilic or 
eosinophilic cytoplasm may contain melanin pig
ment. Positive immunostains using the HMB-45 
antibody and antibodies against S-100 protein are of 
great assistance in correctly identifying melanoma.

Clinical Behavior and Treatment. Dysgerminoma 
has a favorable prognosis; the 5-year survival rate ex
ceeds 90%.377,379,380,383 Until recently, dysgerminoma 
was treated by surgical removal of the tumor fol
lowed by radiation of the pelvis and para-aortic 
lymph nodes. This treatment gave excellent results 
even in patients with extraovarian tumor 
spread.378,401 Patients with unilateral encapsulated 
dysgerminoma (stage IA) have an excellent prognosis 
when treated by unilateral salpingo-oophorectomy 
without any adjuvant therapy.377,381 This is the pre
ferred treatment for such patients, who have a 
5-year survival rate of greater than 95%.386,389 Some 
authorities advocate biopsy of the contralateral ovary 
even if it appears normal because of the risk (about 
5%) of occult dysgerminoma.377 There is a slightly 
increased risk of local recurrence with conservative 
therapy, but survival is not compromised because re
lapses can be treated effectively.377,379 Most recur
rences are detected within 2 years, with a maximum 
time to recurrence of 4 years.379,402 The standard 
treatment for advanced disease (stage >IA) is total 
abdominal hysterectomy, bilateral salpingo-oopho
rectomy, limited debulking, and additional treatment 
with chemotherapy or radiation therapy. If preserva
tion of fertility is of paramount importance, the 
uterus and one ovary, if uninvolved by tumor, may 
be conserved.386 Chemotherapy, especially cisplatin
based regimens, is highly effective against dysgermi
noma.403,404 The combination of bleomycin, etopo
side, and cisplatin, for example, was used successfully 
to treat more than 90% of patients with advanced 
(stage III and IV) dysgerminoma.405 Chemotherapy 
is more effective than radiation therapy if there is 
bulky tumor or if there are multiple sites of involve
ment. Normal menses and pregnancy are possible 
after radiation therapy,378,379 but chemotherapy may 
pose less risk of infertility.386,406 Chemotherapy will 
probably replace radiation therapy as the first-line 
postsurgical treatment for dysgerminoma, except 
when there are only small localized masses of recur
rent or residual disease.386

Yolk Sac Tumor (Endodermal Sinus Tumor)

Yolk sac tumor is the second most common malig
nant germ cell tumor of the ovary. It constitutes 
about 1% of ovarian cancers.375 Originally described 
as a tumor of mesonephric origin, it is now known to 
develop by differentiation of malignant germ cells 
into extraembryonic yolk sac structures.407,408

Clinical Features. Yolk sac tumors occur almost ex
clusively in children and young women.409 413 Pa
tients generally are between 5 and 45 years of age; 
the median age is 19 years. The tumor occurs infre
quently in women older than 45.

The clinical signs are nonspecific. Most patients 
complain of abdominal pain.411 Abdominal disten
tion or a palpable abdominal mass is commonly not
ed.413 About one third of patients have a fever of 
unexplained origin.409 Tumor rupture or torsion 
produces acute abdominal symptoms in 10% of pa
tients. Abnormal vaginal bleeding is an uncommon 
symptom that occurs in only about 5% of cases. The 
duration of symptoms is typically short, ranging 
from days in patients with acute abdominal symp
toms to 3 months.412 Alpha-fetoprotein is detected in 
the serum of most patients with yolk sac tu
mors.409,412,414 Some patients have increased levels of 
CA-125 antigen.414

About 50% of patients have tumor confined to 
the ovary at diagnosis.409 411 Involvement of the con
tralateral ovary is not seen except in advanced cases 
with extensive metastases.411 It is therefore not nec
essary to biopsy or excise the contralateral ovary in 
patients with yolk sac tumor. Extraovarian spread is 
to the peritoneum and omentum, the para-aortic 
lymph nodes, and the liver. Extraovarian disease is 
confined to the pelvis (stage II) in about 10% of 
cases. More extensive metastases are present in the 
remaining 40%.

Macroscopic Appearance. Yolk sac tumors are 
large, with an average diameter of 16 cm.409,411,412 
The cut surface is predominantly solid with multiple 
small cysts. The tumors have a variegated appear
ance, with tan, white, and gray tissue admixed with 
areas of hemorrhage and necrosis.

Microscopic Appearance. Four major microscopic 
patterns have been described, and most neoplasms 
show a mixture of patterns.411 The reticular pattern 
is most common. It is composed of a loose sieve-like 
meshwork of microcystic spaces lined by a single 
layer of flattened or cuboidal cells with clear or am
phophilic cytoplasm and atypical, hyperchromatic 
nuclei (Fig. 6-83). The festoon or pseudopapillary 
pattern is composed of anastomosing spaces and pa
pillae lined by columnar cells with clear or ampho
philic cytoplasm and fusiform, hyperchromatic nu
clei. Schiller-Duval bodies are papillary structures 
with a vascular, mesenchymal core covered by flat
tened to columnar tumor cells that project into tu
bules or cystic spaces (Fig. 6-84). Schiller-Duval 
bodies are characteristic of yolk sac tumor and are 
observed in two thirds of cases. In the polyvesicular 
vitelline pattern, cysts lined by cuboidal or columnar 
epithelial cells are surrounded by variably cellular 
mesenchymal stroma.415 The solid pattern is charac
terized by sheets of small to medium-sized undiffer
entiated cells with a moderate amount of ampho-
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FIGURE 6-83 Yolk sac tumor, growing in a 
predominantly reticular pattern.

philic or clear cytoplasm. A constant finding in yolk 
sac tumors is eosinophilic, periodic acid-Schiff (PAS)- 
positive, diastase-resistant hyaline globules (see Fig. 
6-84A). These globules are most numerous in the re
ticular and festoon patterns. Abundant extracellular 
hyaline PAS-positive material, usually seen in retic
ular or solid areas, is a characteristic finding in yolk 
sac tumors.412-416 This material, which ultrastructur- 
ally resembles basement membrane and is composed 
of laminin and type IV collagen, has been inter
preted as indicative of parietal yolk sac differentia
tion.416 Small enteric glands lined by columnar cells 
and goblet cells are seen in 50% of yolk sac tumors. 
Myxoid stroma containing spindle or stellate cells is 
prominent in 25% of yolk sac tumors.409 The spindle 
cells react with antibodies to cytokeratin and vimen- 
tin.417 They may give rise to the differentiated me
senchymal components (eg, cartilage, striated mus
cle, and bone) that occasionally are seen in yolk sac 
tumors. The spindle cell component appears to be 
more resistant to chemotherapy than the epithelium. 
Luteinized stromal cells are present in or around 
15% to 20% of yolk sac tumors. Syncytiotropho
blastic giant cells are present in rare cases.412'418

Several unusual growth patterns have been de
scribed. These are usually admixed with more typ
ical patterns, facilitating their recognition as yolk sac 
tumors. Hepatoid yolk sac tumors are composed of 
sheets of large polygonal cells that resemble liver 
cells (Color Figure 6-19).419 They have abundant eo
sinophilic or clear cytoplasm, well-defined cell bor
ders, round central nuclei, and prominent nucleoli. 
Glandular yolk sac tumors are composed predomi
nantly of glands of endometrioid183 (Color Figure 
6-20) or intestinal420421 type.

The immunocytochemical reaction that best 
characterizes yolk sac tumor is a positive reaction 
with antibodies against a-fetoprotein. Positive 
staining is observed in more than 75% of yolk sac tu

mors and is seen in tumor cell cytoplasm, in secre
tions within cyst and gland lumina, and in some 
hyaline bodies.200'411'413,418 Tumor cells with hepa
toid, endometrioid, and intestinal patterns are posi
tive for a-fetoprotein. Immunostains for aj-antitryp- 
sin,419 422 cytokeratin,417418 and placental alkaline 
phosphatase391'392 are positive. The extracellular hya
line material in yolk sac tumors is laminin-positive.416 
Immunostains for human chorionic gonadotropin 
are negative except for positive cytoplasmic staining 
in the syncytiotrophoblastic giant cells that are rarely 
seen in yolk sac tumors.412'413

Ultrastructurally, yolk sac tumor cells vary in size 
and shape. The nuclei are irregular but relatively 
uniform in size. Prominent nucleoli are present only 
in a minority of tumor cells. There are microvilli on 
the luminal surfaces of the cells. Adjacent cells are 
joined by tight junctions at their luminal borders and 
by desmosomes elsewhere. The cytoplasm contains 
uniform mitochondria, abundant glycogen that may 
be present in large aggregates, and rough endo
plasmic reticulum that is focally dilated and filled 
with electron-dense material. Two ultrastructural 
features are characteristic of yolk sac tu- 
mor.407’415'416-423'424 First, there is abundant extracel
lular, amorphous, electron-dense, basement-mem
brane-like material. Second, intracytoplasmic elec
tron-dense material forms rounded aggregates that 
are not membrane-bound and that correspond to the 
hyaline bodies seen by light microscopy.

The cytologic appearance of yolk sac tumor is 
similar in body cavity fluids and in fine-needle aspi
rates.423-425-426 Tumor cells are arranged in clusters, 
with few isolated single cells. They have primitive 
nuclei and prominent nucleoli. Two cell types have 
been described. One has distinct cell borders and ho
mogeneous cytoplasm with occasional small vacuoles. 
The other has indistinct cell borders and many varia
bly sized cytoplasmic vacuoles, producing a bubbly
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appearance. The distinctive intracytoplasmic and ex
tracellular hyaline bodies and extracellular eosino
philic hyaline material are best visualized in air-dried 
smears.423

Nuclear DNA content has been analyzed in only 
a few yolk sac tumors.427 Most are aneuploid, but the 
ploidy correlates poorly with the clinical outcome.

Differential Diagnosis. The differential diagnosis 
of yolk sac tumor includes clear cell carcinoma, 
other types of surface epithelial carcinoma, and em
bryonal carcinoma. Before Teilum showed that yolk 
sac tumor was of germ cell origin, pathologists 
thought that yolk sac tumor and clear cell (or meso

nephroid) carcinoma were variants of the same 
neoplasm.408

Clear cell carcinoma occurs in an older patient 
population than yolk sac tumor and is more likely to 
be bilateral. Tubules and papillae are lined by cells 
with clear cytoplasm and by distinctive hobnail cells. 
Solid areas in clear cell carcinoma are composed of 
sheets of polygonal cells with clear cytoplasm and 
uniform nuclei. In yolk sac tumor, the solid areas 
contain sheets of small to medium-sized cells with 
primitive nuclei and frequent mitotic figures. The 
primitive spindle cell stroma seen in yolk sac tumor is 
absent in clear cell carcinoma, as are the character
istic growth patterns of yolk sac tumor, including 
Schiller-Duval bodies. Hyaline globules and extracel-
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lular hyaline material may be present in clear cell 
carcinoma and are a potential cause of diagnostic 
difficulty.428 Immunostains may help to differentiate 
between clear cell carcinoma and yolk sac tumor: a 
positive stain for a-fetoprotein coupled with a nega
tive reaction with the Leu-Ml antibody is reported 
to characterize yolk sac tumor.200

Rare examples of yolk sac tumor contain areas of 
glandular growth that resemble endometrioid carcino
mad83 The youth of the patient, the aggressive na
ture of the tumor, the presence of other patterns of 
yolk sac tumor, and positive immunostains for a-feto
protein and a, -antitrypsin support a diagnosis of yolk 
sac tumor. Rare epithelial hepatoid carcinomas occur 
in the ovary.429 These are differentiated from yolk 
sac tumor by their occurrence in an older patient 
population and by the absence of other typical pat
terns of yolk sac tumor.

Embryonal carcinoma is a malignant germ cell 
tumor that is closely related to yolk sac tumor. Em
bryonal carcinoma cells are larger and more pleo
morphic, however, and grow mainly in a solid 
pattern, with only rare and poorly formed glands. 
Syncytiotrophoblastic cells, which secrete human 
chorionic gonadotropin, are frequently present. As a 
result, hormonally induced symptoms are common 
in patients with embryonal carcinoma but rare in 
those with yolk sac tumor.

Clinical Behavior and Treatment. The prognosis of 
yolk sac tumor was poor before the widespread use 
of combination chemotherapy. The clinical course 
was characterized by rapid growth, development of 
metastases, and high mortality, even when the tumor 
appeared localized at operation. Kurman and Norris 
reported only a 13% 3-year survival in a large series 
of patients, most of whom did not receive adequate 
chemotherapy.411 Yolk sac tumors are rarely bilat
eral, so unilateral salpingo-oophorectomy with lim
ited debulking of extraovarian tumor is the recom
mended initial surgical treatment. Radiation therapy 
is ineffective in the treatment of yolk sac tu
mor.409430 The development of multiagent chemo
therapy has radically altered the prognosis for 
patients with yolk sac tumor. Adjuvant vincristine, 
dactinomycin, and cyclophosphamide administered 
to patients with stage I neoplasms results in a sur
vival rate of about 80%, and survival of patients with 
advanced disease approaches 50%.409’431’432 Recent 
experience with chemotherapy regimens containing 
cisplatin document comparable results in stage I and 
improved survival in patients with advanced dis
ease.433-438 Measurement of serum a-fetoprotein 
levels is an effective method of monitoring the re
sponse to treatment.414 An increase in the a-fetopro
tein level may indicate the presence of recurrent 
tumor long before there is any clinical or radiologic 
evidence of recurrence. The role of second-look lap
arotomy is unclear.436 Residual tumor has been iden

tified in a few patients at second-look surgery despite 
a negative a-fetoprotein result.439

Embryonal Carcinoma

Embryonal carcinoma occurs only rarely in the 
ovary. The ovarian neoplasm is morphologically 
identical to embryonal carcinoma of the testis.

Clinical Features. Embryonal carcinoma occurs in 
children and young women.398’412’413 The age ranges 
from 4 to 28 years, with a median age of 15 years. 
The most common presentation is with a pelvic or 
abdominal mass. More than 50% of patients com
plain of abdominal pain. Hormonally mediated 
symptoms are noted in 60% of cases. Pregnancy tests 
are frequently positive, and serum levels of human 
chorionic gonadotropin-0 (P-hCG) are elevated in 
most patients.398 Half of the premenarchal patients 
present with precocious pseudopuberty.398 Postpu- 
bertal patients typically have menstrual abnormali
ties. Most embryonal carcinomas of the ovary pro
duce a-fetoprotein. In patients with this neoplasm, 
P-hCG and a-fetoprotein are useful tumor markers.

Tumor is confined to one ovary (stage IA) in 
60% of cases.398 No bilateral (stage IB) cases have 
been reported. Metastatic spread is to the pelvic and 
abdominal peritoneum.

Macroscopic Appearance. Embryonal carcinoma is 
a soft, solid neoplasm. The average diameter is 17 
cm. The cut surface is fleshy and tan or gray. Areas 
of hemorrhage and necrosis are almost always pre
sent, as are small cysts.

Microscopic Appearance. The tumor cells grow 
predominantly in sheets and nests. There are occa
sional clefts, glands, or papillary structures. The neo
plastic cells have large, vesicular nuclei with coarse 
chromatin and one or two prominent nucleoli. The 
cytoplasm is abundant and clear or amphophilic (Fig. 
6-85). Syncytiotrophoblastic giant cells are present in 
most embryonal carcinomas. They are admixed with 
the mononuclear embryonal carcinoma cells or, 
more frequently, are seen at the periphery of the cell 
nests. The stroma is loose and edematous or cellular, 
composed of small, primitive-appearing spindle cells.

Immunocytochemical studies reveal human cho
rionic gonadotropin within the cytoplasm of the 
syncytiotrophoblastic giant cells.398’412’413 Occasional 
large mononuclear cells are positive for human cho
rionic gonadotropin. Such cells react with antibodies 
to human placental lactogen and most likely are in
termediate trophoblastic cells. Alpha-fetoprotein is 
detected within mononuclear embryonal carcinoma 
cells in 70% of cases.398



386 I Chapter 6. The Ovary

FIGURE 6-85 Embryonal carci
noma. Sheets of large atypical 
cells and poorly formed glandular 
clefts.

Differential Diagnosis. The differential diagnosis 
includes dysgerminoma and poorly differentiated 
carcinoma of surface epithelial origin. Embryonal 
carcinoma cells are more irregular than dysgermino
ma cells; the nuclei are more pleomorphic, and the 
cytoplasm is more amphophilic. Glands and papillae 
are not seen in dysgerminoma. In contrast to embry
onal carcinoma, dysgerminoma cells do not react 
with antibodies to cytokeratin or a-fetoprotein. 
Syncytiotrophoblastic giant cells are found much 
more frequently in embryonal carcinoma. Poorly dif
ferentiated carcinoma of surface epithelial origin 
occurs in an older age group than embryonal carci
noma and frequently is bilateral. No syncytiotropho
blastic giant cells are present, and immunostains for 
a-fetoprotein and hCG are negative.

Clinical Behavior and Treatment. Localized embry
onal carcinoma is treated by unilateral salpingo-oo
phorectomy. Bilaterality has not been reported, and 
biopsy of the contralateral ovary is not recom
mended. Standard surgical treatment of advanced 
(stage >IA) disease is total abdominal hysterectomy, 
bilateral salpingo-oophorectomy, and limited debulk
ing. Unilateral salpingo-oophorectomy and limited 
debulking surgery followed by chemotherapy can be 
considered for advanced tumors when conservation 
of fertility is important, if the contralateral ovary 
and uterus are uninvolved.

Before effective combination chemotherapy was 
available, embryonal carcinoma often progressed 
rapidly. Survival in stage IA was only 50%.398 
Combination chemotherapy is effective in embry
onal carcinoma but response rates are difficult to 
determine because embryonal carcinoma of the 
ovary is so rare. Some patients with advanced dis

ease can be cured with cisplatin-based chemother
apy regimens.438

Serum assays for human chorionic gonadotropin 
and a-fetoprotein are useful in the evaluation and 
follow-up of patients with embryonal carcinoma. If 
serum levels of either or both markers remain ele
vated after treatment, or if they become elevated 
during follow-up, the patient has recurrent or meta
static tumor. Serum markers are a sensitive method 
of monitoring patients with embryonal carcinoma 
because increased levels often are noted weeks or 
months before a recurrence is detected by clinical or 
radiographic examination.

Choriocarcinoma

Pure primary ovarian choriocarcinoma of germ cell 
origin is extremely rare.375 440-441 Only 0.04% of 
ovarian tumors on file at the Armed Forces Institute 
of Pathology were choriocarcinomas.375 Choriocarci
noma is seen more frequently as a component of a 
mixed germ cell tumor.

Clinical Features. Choriocarcinoma of the ovary oc
curs only in children and young women. Presenting 
symptoms include abdominal pain and abdominal 
bleeding. Prentenarchal children may have precocious 
pseudopuberty.440 Pregnancy tests are positive, and 
serum levels of p-hCG are elevated.440-442 443

Macroscopic Appearance. Choriocarcinoma is a 
large, soft, purple-red tumor between 4 and 25 cm 
in diameter.440 The cut surface is hemorrhagic and 
necrotic.
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Microscopic Appearance. A large portion of the 
tumor is hemorrhagic and necrotic. Viable tumor 
cells are best seen at the periphery, where cytotro
phoblastic and syncytiotrophoblastic cells grow in a 
plexiform pattern. The cytotrophoblastic cells have 
abundant, clear cytoplasm and well-defined cell bor
ders. They have irregular vesicular nuclei, some of 
which have prominent macronucleoli. The syncytio
trophoblastic cells have multiple hyperchromatic nu
clei and abundant basophilic or amphophilic vacuo
lated cytoplasm. Immunostains for human chorionic 
gonadotropin disclose a positive cytoplasmic reaction 
in the syncytiotrophoblastic giant cells.443

Differential Diagnosis. Gestational choriocarcinoma 
is the most important differential diagnostic consid
eration. If the patient is premenarchal, the chorio
carcinoma is of germ cell origin.440-441 Metastatic or 
primary gestational choriocarcinoma is as common 
as primary choriocarcinoma of germ cell origin in 
young women.441 There are no morphologic differ
ences between gestational choriocarcinoma and cho
riocarcinoma of germ cell origin. The clinical history 
may help in the differential diagnosis. The chorio
carcinoma can be proved to be of gestational origin 
if a paternal component can be identified in the 
tumor cell genome by DNA analysis.444

Clinical Behavior and Treatment. Choriocarcinoma 
of the ovary is treated by surgical excision followed 
by combination chemotherapy. Most patients are 
children or young women, so unilateral salpingo-oo- 
phorectomy is the surgery of choice. Total abdom
inal hysterectomy and bilateral salpingo-oophorec- 
tomy may be required if the contralateral ovary or 
uterus is involved. Favorable results have been de
scribed, even with suboptimal chemotherapy.440 Re
cent reports indicate that patients with advanced 
disease can be treated successfully with platinum- 
containing chemotherapy protocols.438

Teratoma

The benign cystic teratoma (or dermoid cyst) is the 
most common ovarian neoplasm. It comprises be
tween 26% and 44% of all ovarian tumors.243-244 
The other types of teratoma are all uncommon. 
Teratomas originate from germ cells. They have a 
female sex chromatin pattern (positive), and nearly 
all cases have a 46,XX karyotype. Experimental 
studies suggest that most teratomas originate by 
parthenogenesis from single haploid germ cells.445 
Restriction fragment length polymorphism analysis 
supports an origin from a single germ cell after the 
first meiotic division, with failure of the second mei- 
otic division.446 Some teratomas may originate from 
cells that have failed to complete the first meiotic 
division.446

Mature (Benign) Teratoma. These are cystic or, 
rarely, solid tumors containing tissues derived from 
the three embryonic germ layers: ectoderm, meso
derm, and endoderm. The common benign cystic 
teratoma is frequently referred to as a dermoid cyst.

Clinical Features. Benign teratomas occur in pa
tients of all ages, but 85% are detected in patients 
between 20 and 50 years of age.244 The peak inci
dence is in patients between 20 and 29 years of age. 
Benign teratomas grow slowly, and small neoplasms 
are asymptomatic. Symptoms such as pelvic pressure 
or pain appear when tbe tumor attains a large size. 
About 10% of benign cystic teratomas are bilater
al.376 Potentially serious complications include tor
sion and rupture.

Macroscopic Appearance. Benign teratomas range in 
size from small neoplasms several centimeters in di
ameter to large neoplasms weighing several kilo
grams. They are round, and their surfaces are 
smooth. Their consistency varies from firm to soft. 
The cut surface has a unilocular or multilocular 
cystic appearance (Color Figure 6-21). The cysts con
tain tufts of hair, yellow grumous material, or oily or 
serous liquid. Firm, white cartilage, gritty bone, and 
intact teeth may be identified (Fig. 6-86). Soft, gelat
inous, gray-tan material corresponding to glial tissue, 
and brown, translucent zones of thyroid tissue fre
quently are present. Dense, solid foci within an oth
erwise cystic teratoma are unusual and should be 
sampled carefully for histologic study. A few mature 
(benign) teratomas are entirely solid, but these can 
be differentiated from immature teratoma only by 
microscopic study.

Microscopic Appearance. Benign teratomas contain a 
variable admixture of ectodermal, mesodermal, and 
endodermal structures. Ectodermal derivatives such 
as skin, hair follicles, and adnexal sebaceous and 
sweat glands are encountered most often (Fig. 
6-87). When they are the main structures, the 
tumor is commonly referred to as a dermoid cyst. 
Other commonly observed tissues include neural 
(usually glial) tissue, choroid plexus, digestive tract 
mucosa (including endocrine cells), respiratory mu
cosa, renal tissue, adipose tissue, smooth or striated 
muscle, peripheral nerve, thyroid tissue, dental 
structures, bone or cartilage, and a loose connective 
tissue framework that surrounds the other elements 
(Figs. 6-88 and 6-89). Individual tissues occasionally 
dominate to the extent that the tumor can be con
sidered a monodermal teratoma. Cystic spaces lined 
by flattened epithelium or granulation tissue and 
surrounded by multinucleated giant cells and lipo- 
phages are found in some teratomas. The foreign- 
body granulomatous reaction is caused by disrup
tion of the epithelium with liberation of the cyst 
contents into the surrounding tissue.
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FIGURE 6-86 Macroscopic appearance of an ovarian teratoma, showing an abortive tooth.

FIGURE 6-87 Squamous epithe
lium, sebaceous and sweat glands, 
and hair follicles in a benign cys
tic teratoma.
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Clinical Behavior and Treatment. Mature teratomas 
are benign neoplasms and can be treated conserva
tively. Cystectomy is adequate treatment, particularly 
in children and young women. Peritoneal glial im
plants are detected in rare patients with mature solid 
teratoma of the ovary.447 448 The implants are com
posed of mature glia (grade 0) and do not adversely 
affect survival.

Malignant transformation occurs in 1% to 3% of 
benign cystic teratomas.449 450 This complication is 
typically seen in postmenopausal women, but it also 
occurs in premenopausal women and children. In 
contrast to immature teratoma, which is composed 
of embryonal tissues, the malignant tumors that arise 
in benign cystic teratoma resemble typical adult neo
plasms. Squamous carcinoma is the most common 
malignant tumor arising in a benign cystic teratoma, 
accounting for about 90% of cases.451’452 The re
mainder are adenocarcinoma, sarcoma, melanoma, 
or other rare tumor types.453’454 The prognosis for 
patients with a malignant neoplasm arising in a be
nign cystic teratoma is unfavorable; most die within 
1 year of diagnosis.

Immature Teratoma. Immature teratoma is the 
third most common malignant germ cell tumor of 
the ovary, representing 20% of such tumors at a 
major cancer center.431

Clinical Features. Immature teratoma occurs in chil
dren and young adults. The age of occurrence 
ranges from 6 to 40 years, with an average age of 
about 20 years.431’455-459 The clinical presentation is 

with abdominal pain, palpable abdominal mass, or 
abdominal distention. Rare patients have acute ab
dominal symptoms due to torsion or rupture of the 
neoplasm.460 The duration of symptoms ranges from 
1 day to 6 months, with an average of 1 month.460 
Serum levels of a-fetoprotein are elevated in 30% to 
50% of patients and may serve as a useful tumor 
marker.460 462 Levels of the tumor marker CA-125 
are frequently elevated in patients with immature 
teratoma.461 Localized tumors (stage I) are found in 
50% to 80% of patients. Bilateral (stage IB) imma
ture teratoma is not reported. The contralateral 
ovary is only involved in patients with advanced dis
ease, in whom its involvement reflects metastatic 
spread.457,459,460 Metastatic spread is transcoelomic to 
the pelvic and abdominal peritoneum and the omen
tum. A benign cystic teratoma is present in the con
tralateral ovary in 10% to 15% of cases.457 460’463

Macroscopic Appearance. These are unilateral tu
mors of firm consistency. They range from 6 to 30 
cm in diameter; the average diameter is 18 cm. The 
cut surface typically is partly cystic and partly solid. 
Cysts bearing a resemblance to a dermoid cyst are 
noted in 26% of cases.463 The solid portion of the 
tumor is gray to brown and varies from soft and 
fleshy to hard and gritty. Chondroid differentiation 
is occasionally identified as a hard gray or white 
translucent area.

Microscopic Appearance. Tissues derived from all 
three germ cell layers are present, but ectodermal 
and mesodermal derivatives predominate. Typical
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FIGURE 6-89 Benign teratoma. (A) Squamous and gastrointestinal epithelium. (B) Cartilage and 
bone.

ectodermal derivatives include skin, skin appendages, 
and neuroectoderm. Neuroectodermal elements are 
the most easily recognized and measured immature 
tissues (Fig. 6-90). They include sheets of immature 
neuroepithelium, neuroepithelial tubules (Fig. 6-91) 
and rosettes, neuroblastic elements, immature glia, 
and primitive retina with melanin pigmentation. The 
most common mesodermal tissues include cartilage, 
bone, and embryonal stroma. Embryonal stroma, a 

readily identified indicator of immaturity, is com
posed of small, densely cellular fusiform cells that 
exhibit mitotic activity. Endodermal differentiation 
is mainly represented by intestinal and bronchial 
structures. Immature teratoma must be graded be
cause the prognosis depends on the grade and 
stage. Immaturity is measured using a grading 
system that rates teratomas from grade 0 (a neo
plasm composed entirely of mature tissues) to grade
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FIGURE 6-90 Immature teratoma with 
neuroepithelium and embryonal cartilage.

3 (a neoplasm containing abundant immature tissue; 
Table 6-7).459 Metastases from an immature tera
toma may be grade 0, but the primary ovarian neo
plasm must, by definition, be grade 1, 2, or 3 (Fig. 
6-92).

Rare examples of immature teratoma are com
posed predominantly or entirely of immature neuro
ectodermal structures including sheets of small 
round cells, primitive neuroepithelium, rosettes, and 
glia.455’464 Such neoplasms have been termed malig
nant neuroectodermal tumor.464

Immunohistochemical evaluation of immature 
teratoma reveals positive staining of glia with anti
bodies to glial fibrillary acidic protein (GFAP) 
225,465,466 Fibrillary ancj cell body staining are en

countered. This reaction occasionally helps identify 
inconspicuous foci of glial differentiation. Primitive 

neuroepithelial elements do not stain with GFAP. 
There is a positive staining reaction with antibodies 
to neurofilaments in some tumors.225 465 Neuron-spe
cific enolase stains glial elements and, with less inten
sity, neuroepithelium.465 Endodermal derivatives 
such as intestinal and respiratory epithelium contain 
argyrophilic cells, which react with a variety of anti
bodies against neurohormonal peptides.225 In accord 
with the clinical finding of increased serum a-feto
protein in as many as 50% of cases, there is positive 
staining for a-fetoprotein in such yolk sac endo
dermal derivatives as gland-like vesicles, intestinal 
epithelium, and liver.225’462

Electron microscopic study reveals glial ele
ments, immature neuronal cells, occasional imma
ture ependymal-type cells, and primitive undifferen
tiated cells.465

FIGURE 6-91 Neuroepithelium forming 
tubules in an immature teratoma.



392 I Chapter 6. The Ovary

TABLE 6-7
Histologic Grading of Immature Teratoma of the Ovary

Grade Immature Tissue Neuroepithelium

0 Mature tissues only None
1 + Rare, not more than 1 LPF 

per slide
2 ++ Common, not more than 3

LPF per slide
3 +++ Prominent, 4 or more LPF 

per slide

LPF, low-power field(s).

Differential Diagnosis. Immature teratoma must be 
differentiated from mature cystic or solid teratoma 
and from carcinosarcoma. Most mature teratomas are 
predominantly cystic. They contain only mature tis
sues, which tend to be arranged in an organized pat
tern. In contrast, immature teratoma is likely to have 
extensive areas of solid growth. Disorganized imma
ture tissues are admixed with mature elements. Im
mature neuroepithelium is the most common imma
ture element, but it should not be confused with 
mature cerebellar tissue. Primitive embryonal stroma 
is frequently noted. Carcinosarcoma is a highly malig
nant neoplasm of surface epithelial derivation. It oc
curs almost exclusively in postmenopausal women 
and is composed of malignant adult neoplastic epi
thelium and mesenchyme, often including heterolo
gous elements. Immunohistochemistry may help in 
the differential diagnosis, because carcinosarcoma 
does not display immunoreactivity to neurohormonal 
peptides, a-fetoprotein, neurofilaments, or GFAP. Fi
nally, immature teratoma is a frequent constituent of 

mixed germ cell tumor, so adequate sampling to ex
clude other tumor types is essential for accurate 
diagnosis.

Clinical Behavior and Treatment. Conservation of 
fertility is important in most patients, so surgical 
treatment should be conservative. Patients with local
ized (stage IA) tumors can be treated by unilateral 
salpingo-oophorectomy. Involvement of the contra
lateral ovary is so rare that biopsy is unnecessary. A 
tumor in the contralateral ovary is most likely a be
nign cystic teratoma, which should be managed by 
cystectomy.460 More advanced tumors are treated by 
unilateral salpingo-oophorectomy and excision of 
extraovarian tumor. Effective chemotherapy is avail
able, and if the contralateral ovary is not involved it 
may be conserved. If preservation of fertility is not 
an issue, or if the contralateral ovary is involved, hys
terectomy and bilateral salpingo-oophorectomy are 
appropriate. A study conducted at the Armed Forces 
Institute of Pathology before the availability of effec
tive chemotherapy provides a historical baseline for 
prognosis in immature teratoma.459 Survival de
pended on stage and grade. Survival in stage IA was 
100% for grade 1, 70% for grade 2, and 33% for 
grade 3 tumors. Survival with advanced disease was 
about 50%, but too few tumors were studied to re
late both grade and stage to prognosis. Based on 
these historical results, treatment of stage IA, grade 
1 immature teratoma is by surgery alone. Patients 
with stage IA, grade 3 immature teratoma and those 
with advanced disease receive chemotherapy. Treat
ment of patients with stage IA, grade 2 tumors is 
controversial, with some authors advocating chemo
therapy460’461’467 and others not.455’456 The combina
tion of vincristine, dactinomycin, and cyclophospha
mide, as well as cisplatin-containing regimens and

FIGURE 6-92 This peritoneal implant, 
which was derived from an immature 
teratoma, is composed entirely of benign 
glial tissue with reactive mesothelial and 
vascular hyperplasia.
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doxorubicin, are effective adjuvant chemotherapies, 
with survival rates of 90% to 100% in patients with 
localized disease.468 Patients who have residual gross 
tumor or recurrent tumor have a less favorable out
come. About 55% of such patients can be cured with 
chemotherapy regimens that include cisplatin.438

The prognosis in immature teratoma depends on 
the stage and grade of the primary tumor and on the 
grade of the peritoneal implants. In some instances, 
the peritoneal implants contain only mature tissues; 
such implants usually are composed exclusively or 
partly of mature glia (see Fig. 6-92). Grade 0 im
plants behave in a clinically benign manner and do 
not adversely affect the prognosis.448-457’459’460-469-471

Monodermal Teratomas
Struma Ovarii. Struma ovarii is a monodermal tera
toma composed totally or in overwhelming propor
tion of thyroid tissue.472 It accounts for 1% to 3% of 
benign teratomas of the ovary. The term struma ova
rii is not used for dermoid cysts that contain small 
areas of thyroid tissue or for teratomas composed 
predominantly of other elements. Adequately docu
mented cases producing hyperthyroidism are rare.

Most strumas are encapsulated neoplasms sev
eral centimeters in diameter. On cross section, they 
are red, with a shiny, meaty appearance (Fig. 6-93). 
Microscopic examination shows normal thyroid 
tissue (see Fig. 6-93) or thyroid tissue showing de
generative changes such as hemorrhage, cyst forma
tion, and fibrosis. Microfollicular adenomatoid nod
ules may resemble granulosa cell tumor or carci
noid, creating a possible source of confusion. Im

munohistochemical staining for thyroglobulin re
veals a positive reaction in struma ovarii, confirm
ing the diagnosis.

The clinical behavior is benign, and simple exci
sion is adequate treatment. Any of the histologic 
types of thyroid carcinoma may arise in a struma. 
Most examples have been classified as carcinoma on 
histologic grounds alone, but cases with metastases 
have been reported.472-477 Malignant struma is 
treated by total hysterectomy with bilateral salpingo- 
oophorectomy, thyroidectomy, and therapeutic doses 
of iodine 131.

Carcinoid Tumor. Carcinoid tumors of the ovary are 
rare. They are considered to be monodermal tera
tomas because most are associated with other tera
tomatous elements. Pure carcinoids occur in the 
ovary; most of these probably develop in and subse
quently overgrow a teratoma. It is theoretically possi
ble for a carcinoid to arise from neuroendocrine 
cells in mucinous tumors.

Most patients present with nonspecific symp
toms. The carcinoid syndrome occurs in about one 
third of patients with insular carcinoid, mainly those 
with large neoplasms.478 It is rarely associated with 
other types of primary ovarian carcinoid. The clin
ical presentation can be dramatic with flushing, diar
rhea, and heart disease. The carcinoid syndrome can 
occur in the absence of metastases because venous 
blood from the ovaries does not pass through the 
liver. Metastatic intestinal or bronchial carcinoids 
also may be encountered in the ovary. These, too, 
may be associated with the carcinoid syndrome.

FIGURE 6-93 Struma ovarii: gross and microscopic appearance.
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Carcinoids are firm, tan or yellow, solid tu
mors. They are unilateral and frequently arise in 
the wall of a benign cystic teratoma. They are com
posed of uniform round or cuboidal cells with 
round nuclei, coarse nuclear chromatin, and a 
moderate amount of clear or eosinophilic cyto
plasm (Fig. 6-94). Fine, dark granules can be dem
onstrated in the cytoplasm by argentaffin or argyr- 
ophil stains. Many peptide hormones can be de
tected in carcinoid cells by immunohistochemistry, 
and neuroendocrine granules are observed in ul- 
trastructural studies (Fig. 6-95).479 480 Four main 
microscopic patterns have been described, and 
mixed patterns often are noted. The insular pat
tern is most common and is composed of sheets 
and islands of neoplastic cells surrounded by fi
brous stroma.478 The cells grow in ribbons in the 
trabecular pattern (see Fig. 6-94B).481-482 Strumal 
carcinoid contains carcinoid and thyroid follicular 
epithelium that are intimately admixed, at least fo- 

cally (Color Figures 6-22 and 6-23).483-485 Finally, 
rare cases of primary mucinous carcinoid arise in 
the ovary.486’487 These contain glands lined by co
lumnar or cuboidal cells and goblet cells. Metas
tasis from a mucinous carcinoid tumor of the 
appendix must be excluded.

Teratomatous elements are often found adjacent 
to an ovarian carcinoid. Their identification is im
portant evidence that the neoplasm is primary in the 
ovary and not metastatic. Unlike the primary ovar
ian carcinoid, metastatic tumors are usually bilateral, 
multinodular, and unassociated with other teratoma
tous elements. An extraovarian primary can be dem
onstrated by appropriate clinical studies.480’488

The primary ovarian carcinoid is a slowly 
growing neoplasm that is treated adequately by exci
sion. Most are unilateral, and salpingo-oophorec- 
tomy is appropriate treatment for young patients. 
Carcinoid tumor of the ovary has a favorable prog
nosis. Metastases and tumor-related deaths are infre-

FIGURE 6-94 Carcinoid tumor. (A) Nests 
and cords of cells with regular, round nuclei 
and moderate amounts of eosinophilic cyto
plasm. (B) Trabecular growth pattern.
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FIGURE 6-95 Ultrastructure of carcinoid tumor. The cytoplasm contains numerous granules of 
varying electron density and bundles of microfilaments (X5200). (Courtesy of Dr. J. M. Orenstein, 
George Washington University, Washington, DC).

quent. Based on the limited information in the 
literature, mucinous carcinoid may exhibit more ag
gressive behavior than other types of carcinoid. In 
the absence of metastases, symptoms abate rapidly 
after removal of the neoplasm.

Malignant Mixed Germ Cell Tumor

Malignant mixed germ cell tumors are composed of 
mixtures of the various pure types of germ cell tu
mor. Such neoplasms comprise 5% to 20% of all ma
lignant germ cell tumors.489-490 The presence of 
benign teratomatous elements does not qualify a 
neoplasm for inclusion in this category.

Clinical Features. Mixed germ cell tumors occur in 
children and in young women 5 to 33 years of age. 
The average patient age is 16 years. The most typ
ical clinical presentation is with a palpable abdominal 
mass and abdominal pain. Acute abdominal symp
toms occur in 15% to 20% of patients. Precocious 
pseudopuberty is detected in one third of prepu
bertal children with mixed germ cell tumors.489 
Older children and adults may have amenorrhea or 
abnormal vaginal bleeding. A positive pregnancy test 
or an increased level of serum human chorionic go
nadotropin is discovered in 50% of patients, and the 
serum levels of a-fetoprotein are elevated in 50% of 
patients. The duration of symptoms is 1 day to 6
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months, with an average of 4 weeks.490 Most patients 
(57% to 66%) have stage I tumors at diagnosis.489 490

Macroscopic Appearance. Mixed germ cell tumors 
are large neoplasms. Their average diameter is 15 
cm; fewer than 10% measure less than 10 cm in di
ameter. The appearance of the cut surface depends 
on the elements that are present. Areas of dysgermi
noma are fleshy and gray or tan. Yolk sac tumor is 
variable in color and contains small cysts. Choriocar
cinoma is hemorrhagic. Immature teratoma is white 
or tan and often contains cysts and translucent areas 
of cartilaginous differentiation. Most mixed germ 
cell tumors are unilateral. A small percentage of the 
tumors that contain dysgerminoma are bilateral.490

Microscopic Appearance. About 80% of mixed 
germ cell tumors contain two malignant elements. 
Three germ cell elements are found in 15% of these 
neoplasms, and the remainder contain four or more 
different elements. The various elements may be ad
mixed or they may be found in separate, adjacent 
parts of the tumor (Fig. 6-96). Dysgerminoma is the 
most frequent element in mixed germ cell tumor. 
Yolk sac tumor and immature teratoma are each 
found in more than 50% of mixed germ cell tumors. 
Embryonal carcinoma, choriocarcinoma, and poly- 
embryoma are observed less frequently.489-491

Clinical Behavior and Treatment. Early reports 
suggested that the prognosis depended on the size of 
the tumor, its stage, and the types and amounts of 
the various germ cell components.489-492 More recent 
reports describing patients who received modern 
combination chemotherapy indicate that stage is the 
only significant determinant of prognosis.490

The initial treatment of malignant mixed germ 
cell tumor is surgical. Tumors confined to one ovary 
(stage I A) are treated by unilateral salpingo-oopho- 

rectomy. The standard treatment for those patients 
with more advanced tumors is total abdominal hys
terectomy and bilateral salpingo-oophorectomy. Con
servation of an uninvolved uterus and a contralateral 
ovary can be considered in some patients with ad
vanced disease if conservation of fertility is desired. 
More than 50% of stage I tumors treated by surgery 
alone recur, indicating that occult metastases are pre
sent at diagnosis in most cases.489,490-492 All patients 
therefore require postoperative chemotherapy, ex
cept those whose tumors are stage IA and contain 
only dysgerminoma and grade I immature teratoma. 
More than 70% of stage I patients treated with com
bination chemotherapy are cured.490 Patients with 
more advanced tumors have a survival rate of about 
50% 438,467,490

Gonadoblastoma

Gonadoblastoma is a rare tumor composed of germ 
cells and sex cord cells.493-496 It arises almost exclu
sively in abnormal gonads.496-498

Clinical Features. Gonadoblastoma has been de
tected over a wide age group, ranging from 6 
months to 45 years. The average age at diagnosis is 
18 years, and 80% of patients are less than 20 years 
old.497 The most common clinical presentation is 
with primary or, less often, secondary amenorrhea. 
Occasional tumors are detected during a physical ex
amination, at operation for an acute abdomen, or 
during evaluation of adnexal calcifications detected 
on abdominal or pelvic radiographs. Most patients 
are phenotypic females, but gonadoblastoma also oc
curs in phenotypic males. Phenotypic females have a 
normal or short vagina that ends in a small cervix. 
The uterus is small in 75% of patients, and the fallo
pian tubes are small or rudimentary in 35%. Many 
patients are mildly virilized.496 The most common

FIGURE 6-96 Malignant mixed germ cell 
tumor: yolk sac tumor (left) and dysger
minoma (right).
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karyotypes are 46,XY and 45,X/46,XY. A Y chro
mosome or a Y-chromosome fragment is detected in 
more than 90% of patients.497

Macroscopic Appearance. Gonadoblastoma arises in 
abnormal gonads, including streak gonads, indeter
minate gonads, and dysgenetic testes.496 The neo
plasms are small, ranging from microscopic to 2 to 3 
cm in diameter. More than 40% are bilateral. The 
cut surface is tan or white and often there are visible 
calcified areas.

Microscopic Appearance. Gonadoblastoma is com
posed of nests of germ cells and sex cord cells. The 
germ cells are large, polygonal cells with abundant 
clear cytoplasm, vesicular nuclei, and prominent nu
cleoli (Fig. 6-97). They resemble germinoma cells. 
They are surrounded by smaller cells of sex cord ori
gin, which may resemble granulosa or Sertoli cells. 
They surround a single germ cell, a group of germ 
cells, or a small space containing eosinophilic hyaline 
material (see Fig. 6-97). The stroma between the epi
thelial nests is frequently luteinized in postpubertal 
patients, and there are many microcalcifications.

Immunocytochemical testing reveals that the sex 
cord elements react with antibodies to vimentin and 
cytokeratin. The hyaline material reacts with anti
laminin antibodies, compatible with basement mem
brane material.499 The germ cells resemble dysger
minoma cells by electron microscopy.493’499 The sex 
cord cells contain cytoplasmic bundles of Charcot- 
Bottcher filaments, a finding compatible with differ
entiation toward Sertoli cells.499

Differential Diagnosis. Rare examples of other 
types of combined germ cell-stromal tumors have been 
described, including a neoplasm with an epithelial 
component.500 501 The absence of cell nests and the 
hyaline cores within them serves to differentiate 
such neoplasms from gonadoblastoma. Sex cord 
tumor with annular tubules (SCTAT) is differenti
ated from gonadoblastoma and from the other 
types of combined tumors by the absence of germ 
cells. Microscopic gonadoblastoma-like lesions occur 
in fetal and infant ovaries in the absence of genetic 
abnormalities. These lesions are associated with fol
licular atresia, and their relation with gonado
blastoma is unclear.502 503

Clinical Behavior and Treatment. Gonadoblastoma 
is benign unless overgrown by a germinoma or 
some other type of malignant germ cell tumor. Bi
lateral gonadectomy is indicated when a gonado
blastoma is discovered.497 498 The gonads are non
functional from a reproductive point of view. Gona
doblastoma is frequently bilateral, and removal of 
both gonads precludes virilization or evolution of a 
malignant germ cell tumor. The risk that a malig
nant germ cell tumor will arise in an abnormal 
gonad in a patient with a Y chromosome is esti
mated at 25%.504 Most of the malignant germ cell 

tumors that arise in gonadoblastoma are germino
mas,496,497’505 but other, more aggressive, types of 
germ cell tumor occur.496’497’505’506 We have seen a 
single case of Sertoli-Leydig cell tumor arising in a 
gonadoblastoma.

Metastatic Tumors

Gastrointestinal, breast, and uterine carcinomas fre
quently metastasize to the ovaries.171’201’507-513 Al
though metastatic cancer comprises 10% of all 
ovarian cancers seen in surgical material, the per
centage of metastatic tumors that pose diagnostic 
problems, presenting clinically as primary ovarian 
neoplasms, is much smaller.

In older series compiled when the primary 
endocrinologic treatment for breast cancer was sur
gical removal of the ovaries, 30% to 50% of the met
astatic cancers identified in the ovaries were from 
the breast (Fig. 6-98). These were usually incidental 
microscopic findings in grossly unremarkable or 
slightly enlarged ovaries. Large metastatic deposits 
easily mistaken for primary neoplasms were rare. 
Antiestrogenic drugs such as tamoxifen have largely 
replaced oophorectomy in the endocrinologic treat
ment of breast cancer, and the surgical pathologist 
now sees ovarian metastases from breast cancer only 
occasionally.510513 In modern surgical series, most 
metastatic neoplasms detected in the ovaries are 
from gastrointestinal primary sites.171’201’507-509’512 
These not infrequently present as primary ovarian 
neoplasms, with the primary gastrointestinal tumor 
detected only after the ovarian neoplasm has been 
removed and studied by the pathologist. The gastro
intestinal cancers responsible for ovarian metastases 
are metastatic from the colon and rectum, stomach 
and biliary tract, in order of decreasing frequency.514

Ovarian metastases are most likely to affect func
tioning ovaries. Invasion takes place by the lymphatic 
or hematogenous route, by serosal implantation of 
neoplastic cells disseminated by the fallopian tubes 
into the peritoneal cavity, or by direct extension 
from adjacent organs such as the large intestine or 
appendix.

Macroscopic Appearance

Metastatic ovarian cancers vary in appearance. The 
entire ovary may be replaced by a solid white mass 
of firm or rubbery consistency. Metastatic colorectal 
cancer often presents as a large unilocular or multi
locular cystic neoplasm with solid areas. Other meta
static carcinomas form multiple nodules in the 
cortex and medulla and on the serosa. Small metas
tases may not be readily visible because their color 
and consistency are similar to those of the surround
ing ovarian parenchyma. Normal-appearing ovaries 
occasionally exhibit widespread lymphatic permea
tion by metastatic tumor.
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FIGURE 6-97 Gonadoblastoma. (A) Focus of germinoma. (B) Nest of sex cord elements contain
ing scattered large germ cells. (C) The space surrounded by sex cord cells resembles a Call-Exner 
body. (Courtesy of Dr. Jean de Brux, Paris, France).
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When the uterus and ovaries are both involved 
by adenocarcinoma, it may be difficult to determine 
the point of origin of the tumor. Statistically, endo
metrial carcinoma with ovarian metastasis is more 
frequent than ovarian carcinoma with uterine metas
tasis. In most instances, however, the findings are 
best interpreted as simultaneous primary cancers in 
the endometrium and ovary. This is particularly true 
when the endometrial carcinoma is superficial and 
well differentiated, because metastases are unlikely 
in such a setting.

Microscopic Appearance

Metastatic carcinoma reproduces the appearance of 
the primary tumor to a variable degree. The most 
useful clue that a cancer is metastatic is that it is bi
lateral and multifocal. The neoplastic cells may dif
fusely infiltrate the parenchyma (see Fig. 6-98) or 
grow in discrete rounded nodules. Implants on the 
surface of the ovary are common. Metastatic carci
noma may be visible within lymphatic spaces in the 
ovary, especially the hilum, and in the mesovarium. 
The stromal cells in and around some metastatic can
cers are luteinized. The luteinized cells occasionally 
secrete enough estrogen or androgen to cause clin
ical symptoms.

Metastatic colorectal adenocarcinoma often simu
lates a primary adenocarcinoma of the ovary, and 
the correct diagnosis can be difficult, even after mi
croscopic examination.171 172’507’512 This type of meta
static carcinoma typically grows in a multicystic 
pattern with extensive necrosis. The malignant cells 
lining the cystic spaces are stratified or grow in a 
cartwheel or cribriform pattern (Color Figure 6-24). 

Metastatic colorectal cancer resembles endometrioid 
carcinoma if goblet cells are absent or inconspicuous. 
Helpful differential diagnostic features are the pre
sence of the attributes of metastatic carcinoma listed 
above, segmental necrosis of glands, greater nuclear 
atypia than anticipated in a tumor composed of well- 
formed glands, and the absence of squamous meta
plasia.171 If goblet cells are present, the differential 
diagnosis is with mucinous carcinoma of the ovary. 
Many of the differential diagnostic features previ
ously mentioned are helpful. In addition, primary 
mucinous carcinoma of the ovary often contains ar
eas resembling a benign or LMP mucinous tumor, in 
which endocervical-type cells are present.

Metastatic carcinoid tumor is histologically iden
tical to a primary ovarian carcinoid.488 Bilaterality, 
multifocality, and the absence of other teratomatous 
elements suggest that a carcinoid tumor is meta
static, usually from an intestinal primary site.

Krukenberg tumor is a form of metastatic cancer 
in which malignant signet-ring cells invade an abun
dant and hypercellular stroma.513517 The primary 
carcinoma usually is located in the stomach, but sig- 
net-ring cell carcinoma of the breast, colon, and 
gallbladder can give rise to this type of ovarian me
tastasis. Krukenberg tumors are most frequent in pa
tient populations in which there is a high incidence 
of gastric carcinoma, such as in women of Japanese 
extraction. The ovaries typically retain their shape 
but are symmetrically or asymmetrically enlarged. 
They are firm and yellow-white. The cut surface is 
honeycombed with small mucinous cysts, and there 
are foci of hemorrhage and necrosis (Fig. 6-99A). 
Microscopically, the signet-ring cells are found as iso
lated single cells, or they grow in variably sized nests, 
cords or tubules.
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FIGURE 6-99 Ovarian metastasis from gastric carcinoma (Krukenberg tumor). (A) Gross appear
ance. (B) Microscopic appearance showing signet-ring cells.

«I
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X Krukenberg tumor that contains prominent 
tubules may be designated as a tubular Krukenberg 
tumor.324-5'8 The malignant cells contain round cyto
plasmic mucin globules that compress and flatten the 
hyperchromatic nucleus against one cell border (see 
Fig. 6-99.8). The stroma is abundant and hypercellu
lar. It is focally edematous and it may contain pools 
of mucin. The stroma is occasionally so prominent 
that it obscures the malignant cells, but they can eas
ily be identified in sections stained with periodic ac

id-Schiff or mucicarmine stains or with immunohis
tochemical stains for epithelial markers such as 
cytokeratin, epithelial membrane antigen, or carcino- 
embryonic antigen. In rare cases, an extraovarian 
primary tumor cannot be identified in a woman with 
a typical Krukenberg tumor. Such tumors have been 
designated as primary Krukenberg tumors. The di
agnosis of primary Krukenberg tumor should be 
made with caution because an occult gastrointes
tinal primary may remain undetected even after
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painstaking investigation. It is best to consider al) 
Krukenberg tumors as metastatic until proved 
otherwise.

Parovarian Tumors and Cysts

Almost any type of ovarian tumor can occur in the 
broad ligament or elsewhere in the parovarium, per
haps arising in accessory ovarian tissue. The fol
lowing discussion emphasizes lesions that are encoun
tered in these sites more frequently than in the 
ovary itself.

Adrenal Cortical Rests and Tumors

Accessory adrenal cortical tissue is rarely present 
within the ovary, but it is common in a paragonadal 
location. Small, circumscribed adrenocortical rests 
composed of polygonal adrenal-type cells with abun
dant clear, vacuolated cytoplasm and small vesicular 
nuclei are present in more than 20% of women (Fig. 
6-100). Tumors resembling adrenal cortical ade
nomas may arise in this accessory adrenal tissue, and 
we have seen a myelolipoma develop in one case.

Hydatid of Morgagni

These common benign cysts arise from mullerian 
vestiges. They are situated below the fallopian tube 
and usually are an incidental finding. They are oc
casionally large enough to present clinically as an 
adnexal mass. They are translucent cysts, usually

FIGURE 6-100 Parovarian adrenocortical rest.

small, that contain clear or pale yellow fluid. They 
may be unilocular or multilocular (Fig. 6-101). 
Microscopically, they are lined by cuboidal to co
lumnar epithelium, often of tubal type, resting on a 
musculoconnective tissue wall.

Female Adnexal Tumor of Probable
Wolffian Origin

The female adnexal tumor of probable wolffian or
igin is a distinctive adnexal tumor that arises within

FIGURE 6-101 Parovarian cysts (hydatids of Morgagni).
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FIGURE 6-102 Adnexal tumor of probable 
wolffian origin (juxtaovarian tumor).

the broad ligament attached to the mesosalpinx, or 
within the ovary itself. It may be derived from meso
nephric remnants, which are common in this ar
ea.519-521 Most examples are found in middle-aged 
women, but the neoplasm occurs over a wide age 
range. The clinical presentation is nonspecific. The 
tumor is solid and ranges from 2 to 20 cm in diame
ter. The cut surface is solid and white or gray. The 
tumor is composed of uniform epithelial cells 
growing in diffuse, trabecular, tubular (Fig. 6-102), 
and microcystic patterns. Mitotic activity or cytologic 
atypia is uncommon. Prominent peritubular base
ment membranes are characteristic and are best 
demonstrated with the reticulin stain. Most of these 
neoplasms are benign, but rare malignant examples 
are reported. Malignant tumors of wolffian origin 
exhibit increased mitotic activity or cytologic atypia, 
overgrowth of spindle cells, or lymphatic invasion.

Adenomatoid Tumor

In the female genital tract, adenomatoid tumors are 
most common in the fallopian tube or the myome
trium. Adenomatoid tumors rarely occur in or im
mediately adjacent to the ovary.522 Most measure less 
than 1 to 2 cm in diameter. They are composed of 
tubules lined by cuboidal cells and surrounded by fi
brous stroma. Adenomatoid tumors are benign neo
plasms of mesothelial derivation.

Smooth Muscle Tumors of the Broad 
Ligament and Round Ligament

Intraligamentary leiomyomas present as firm, white, 
round nodules surrounded by a thin fibrous capsule. 
The cut surface demonstrates the typical whorled 
structure of a smooth muscle tumor. Microscopically, 
they are similar to uterine leiomyomas. Leiomyosar
coma can arise in the broad ligament.
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The Female Peritoneum

In the 1980s, several new clinicopathologic entities 
primarily involving the female peritoneum were de
scribed, and several other previously known condi
tions were characterized more fully. These findings 
probably were the result of the increased use of ex
ploratory laparotomy with extensive peritoneal sam
pling in women with tumors of the genitalia, but 
they may also be partly due to an increased inci
dence of some of these conditions.

Because of the gynecologic emphasis of this text, 
conditions that affect the male and female perito
neum similarly are mentioned only briefly, whereas 
those that are significantly more prevalent in or lim
ited to women are given more extensive coverage. 
Endometriosis, although not exclusively a peritoneal 
condition, is included here because most of its mani
festations are related to peritoneal localizations of 
the disease.

EMBRYOLOGY

The peritoneum is formed from the lateral meso
derm, which splits into a somatic and a splanchnic 
layer. These layers are associated with the ectoderm 
and entoderm, respectively, and enclose the intraem- 
bryonic coelom, a cavity that later forms the pleural 
and peritoneal cavities. The peritoneal cavity is 
formed from the portion of the intraembryonic 
coelom that is caudal to the septum transversum. 
The peritoneal cavity subsequently divides into the 
lesser and greater sacs, which communicate through 
the epiploic foramen.

ANATOMY

The peritoneum is a continuous serous membrane 
that lines the abdominal wall (parietal peritoneum) 
and is reflected over the abdominal and pelvic vis
cera (visceral peritoneum). The space between these 
two layers is the peritoneal cavity. Because the two 
layers are normally in contact, however, this cavity is 
largely a potential one.

The lesser sac of the peritoneum is known as the 
omental bursa and is related only to the dorsal sur
face of the stomach and the closely surrounding 
structures. The remainder of the peritoneal cavity 
(the portion to which we refer throughout this chap
ter) is known as the greater sac. The abdominal vis
cera are either attached to the abdominal wall and 
partly covered by the peritoneum (the retroperitoneal 
viscera) or completely surrounded by the peritoneum 
and suspended from the abdominal wall by mesenter
ies, sheets of connective tissue containing blood and 
lymph vessels and covered by the peritoneum.

Further consideration of the complex anatomy 
of the peritoneum is beyond the scope of this chap
ter, but three points should be emphasized with par
ticular reference to the female peritoneum. First, 
although in the male the peritoneum is a completely 
closed sac, in the female the free ends of the fallo
pian tubes open directly into the peritoneal cavity, 
providing a conduit to the external environment. 
Second, the pelvic peritoneum in women is consider
ably more irregular than that in men because of its 
numerous folds, fossae, recesses, and cul-de-sacs.1 
These include the vesicouterine and rectouterine
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cul-de-sacs; the paravesical, parauterine, pararectal, 
and ovarian fossae; and the tubo-ovarian recess. 
These complex nooks and crannies often are sites 
for the development of infection, adhesions, and foci 
of endometriosis and metastatic carcinoma. Finally, 
the relation of the peritoneum to the female geni
talia should be considered. The germinal epithelium 
of the ovaries is derived from and directly contin
uous with the pelvic peritoneum. The serous coats of 
the fallopian tubes, uterine corpus, and cervix are 
peritoneal, and the so-called ligaments from which 
these various organs are suspended are covered by 
peritoneum. The cervix is not covered anteriorly by 
peritoneum, because the vesicouterine cul-de-sac ex
tends caudad only as far as the junction between the 
uterine corpus and cervix.

HISTOLOGY

In its resting state, the peritoneum is lined by a 
single layer of low cuboidal cells, which are under
laid by a thin layer of nonspecific fibrous mesen
chymal tissue. This subserous mesenchymal layer 
contains a small network of capillaries, lymphatics, 
and nerve fibers. Ultrastructurally, the mesothelial 
cells contain microvilli on their apical surfaces and 
numerous pinocytotic vesicles. The nucleus occupies 
a large portion of the cell, and intracytoplasmic or
ganelles are not prominent.

CYTOLOGY

Because peritoneal mesothelial cells usually are ex
amined cytologically in effusions, which by definition 
are pathologic, opportunities to observe normal cells 
are limited. In addition, free-floating cells in an effu
sion take on different characteristics from the same 
cells attached to a serous membrane. Therefore, the 
following discussion of “normal” peritoneal cytology 
must assume at least slight variation from the true 
physiologic norm.24

The mesothelial cells appear as solitary elements, 
gathered in small clusters, and in sheets. The indi
vidual cells generally are round to polygonal and 
measure from 10 to 20 pm in diameter. The nucleus 
is centrally located and occupies about one-half the 
cell diameter. The nuclear membrane is prominent, 
and there is a finely dispersed chromatin network 
with occasionally one or two prominent nucleoli. 
The cytoplasm is homogeneous and is basophilic to 
faintly eosinophilic.

The cells adhere well to one another in clusters 
and sheets and appear uniform in size, shape, and 
nuclear morphology. Papillary clusters are frequently 
seen in cases of “irritation” but should not be ob
served in the absence of pathology. In addition to 

mesothelial cells, macrophages and various leuko
cytes are frequently encountered in peritoneal fluid 
specimens.

INFLAMMATORY LESIONS

Although inflammatory lesions of the peritoneum 
are common, they are discussed here only briefly for 
two reasons. First, they are as likely to occur in males 
as in females. Second, they are usually diagnosed 
bacteriologically rather than histologically and only 
infrequently generate material for the surgical 
pathologist.

Peritonitis is most commonly due to infectious 
and chemical causes. Infectious peritonitis is usually 
bacterial and may be primary or secondary. The pri
mary form is rare and usually is caused by pneumo
cocci or streptococci. Secondary bacterial peritonitis 
usually is due to perforation of a viscus, usually 
within the gastrointestinal tract (eg, peptic ulcer, di
verticulum, or tumor), and the resulting peritonitis is 
both bacterial and chemical. Bohnen and colleagues 
found a mortality rate of 38% in generalized perito
nitis but noted a much lower mortality rate (about 
10%) if the initiating condition was acute appendi
citis or a perforated duodenal ulcer.5 In women, a 
common cause of peritonitis is acute bacterial salpin
gitis. In the staging system of Monif, salpingitis with 
peritonitis is considered stage II salpingitis, whereas 
the ruptured tubo-ovarian abscess is considered stage 
IV and a potentially life-threatening situation (see 
Table 5-1).6

Other types of infectious peritonitis result from 
tuberculosis and actinomycosis. These infections may 
be difficult to diagnose because of the absence of an 
obvious primary lesion elsewhere. Singh and associ
ates found percutaneous peritoneal biopsy helpful in 
making the diagnosis in 64% of patients with tuber
culous peritonitis (Fig. 7-1).7 Although acid-fast 
bacilli are seldom found on smears of peritoneal 
fluid, a culture often is more rewarding.

Chemical peritonitis may be caused by an almost 
endless list of agents. The most common source of 
chemical peritonitis is rupture of a portion of the 
gastrointestinal tract, but iatrogenic causes are also 
common. In particular, material from surgical gloves 
(previously talc and now more commonly starch) has 
been demonstrated to produce a foreign-body gran
ulomatous response, which generally becomes evi
dent 1 to 4 weeks after a surgical procedure. The 
offending agent should be demonstrable within histi
ocytes and foreign-body giant cells, thereby avoiding 
the mistaken diagnosis of an infectious granuloma
tous peritonitis. Sources of foreign-body granulo
mata in the female peritoneum include contrast 
media used for hysterosalpingography, contents of a 
ruptured ovarian dermoid cyst, and meconium dis
seminated at cesarean section.8
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The peritoneum can be the site of an inflamma
tory response in autoimmune diseases such as sys
temic lupus erythematosus and familial Mediterranean 
fever. The latter condition, which is also known as 
familial recurrent polyserositis or periodic fever, is 
an inherited disease of unknown cause, character
ized by acute self-limited attacks of fever and signs 
of peritonitis, pleuritis, and arthritis. Familial Medi
terranean fever is clinically important because it can 
mimic surgical causes of peritonitis and because 
generalized amyloidosis tends to develop in these 
patients.9

ADHESIONS

Peritoneal adhesions unfortunately are a common 
problem in both men and women and are encoun
tered frequently in the practice of surgical pathol
ogy. Although adhesions may develop as a conse
quence of inflammatory lesions, they most often 
pose a significant clinical problem after abdomino- 
pelvic operations. An extensive study of the mecha
nisms of development of postoperative peritoneal 
adhesions suggested that intraoperative bleeding is 
the most important etiologic factor.10 In this study, 
intraoperative drying of the serosa appeared to be an 
important potentiating factor, and the presence of 
talc, infection, and tissue necrosis was important in 
some instances.

Although peritoneal adhesions initially are com
posed predominantly of proliferating fibroblasts and 
mesothelial cells, blood, and fibrin, they eventually 
become densely collagenous and can cause intestinal 
obstruction. The usual treatment is surgical lysis of 
the adhesions, and the pathologist must search the 
submitted material carefully for evidence of a spe
cific cause. This is particularly true if the initial sur
gical operation was for cancer, because a few recur
rent cancer cells may be masked by massive fibropla
sia. The pathologist must be equally careful when 
adhesions develop in a postradiotherapeutic rather 
than postoperative setting. In this situation, the op
posite danger exists: misdiagnosis as recurrent 
cancer of bizarre cellular atypias that have developed 
in fibroblasts or endothelial cells as a result of radia
tion therapy.

Other iatrogenic causes of extensive peritoneal 
fibrous adhesions include drugs, notably 0-adre- 
nergic blocking agents such as practolol. The gener
alized condition produced by these drugs has been 
designated sclerosing peritonitis.11

CYSTS

True peritoneal cysts are rare. Walker and Putnam 
analyzed 33 cases of omental, mesenteric, and retro
peritoneal cysts and suggested classification of these 
cysts into four major groups:
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1. Embryonic and developmental
2. Traumatic or acquired
3. Neoplastic
4. Infectious and degenerative.12

Although 27 of the 33 cases occurred in females, 
many cysts were of enteric, genitourinary, or lym
phatic origin and thus would not qualify as being de
rived from the peritoneum. Most traumatic and 
infectious cysts are actually pseudocysts because they 
are not lined by epithelium or mesothelium.

The most common true cystic lesion of the peri
toneum that we have encountered in women has 
been designated cystic mesothelioma or multilocular 
peritoneal inclusion cysts (see the following section on 
benign tumors).

HYPERPLASIAS, METAPLASIAS,
AND BENIGN TUMORS

Reactive Hyperplasia

Whenever the peritoneum is irritated, the mesothe
lium can proliferate to an alarming degree, forming 
papillary, glandular, and solid structures that may be 
confused with malignant mesothelioma or metastatic 
adenocarcinoma. Rosai and Dehner noted this situa
tion within hernia sacs,13 but we have encountered it 

frequently in many other peritoneal locations. In 
women, reactive hyperplasia is particularly likely to 
be encountered in pelvic inflammatory disease. In 
this situation, if there are extensive adhesions be
tween the ovary and fallopian tube, the proliferating 
mesothelial cells may be found at the center of the 
inflammatory mass and not near any obvious serosal 
surface, making their correct identification even 
more difficult. Considerable anisonucleosis and nu
clear pleomorphism may be present in these hyper
plastic foci, but the overall appearance is still that of 
mesothelial cells: polygonal cell outlines, low nucle
ar-cytoplasmic ratios, glassy cytoplasmic appearance, 
and absence of stainable mucin (Fig. 7-2). Mitoses 
may be present but generally are few in number.

Cytologically, the cells may appear atypical, but 
their mesothelial origin is usually recognizable.2-4 
They can probably best be recognized by identifying 
intermediate forms between the atypical, often gi
gantic reactive cells and other classic benign meso
thelial cells (Color Figure 7-1). In addition, the large, 
atypical mesothelial cells, although hyperchromatic, 
usually lack the internal structural aberrations sug
gestive of malignancy, such as coarsely clumped 
chromatin and condensation of chromatin along the 
nuclear membrane. If the atypia is of inflammatory 
origin, large numbers of inflammatory cells are usu
ally present in the peritoneal effusion or washing 
specimen, and their prominence is helpful (although 
not infallible) in the differential diagnosis from a ma
lignant peritoneal process.

FIGURE 7-2 Mesothelial cell pro
liferation in hernia sac.
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Flow cytometric analysis of peritoneal fluid 
specimens has been suggested as a useful adjunct to 
classic cytologic examination. Comparative studies 
in women with benign and malignant gynecologic 
diseases, however, have noted unacceptably high 
false-positive and false-negative results with flow 
cytometry.1415

Endosalpingiosis

The term endosalpingiosis was coined by Sampson in 
1930 to delineate persistent or recurrent nests of 
tubal epithelium in salpingectomy scars.16 Sampson 
thought that these cells had an aggressive potential, 
and he noted similar cells in various peritoneal loca
tions, including the ovarian surfaces. The term has 
subsequently come to be identified with any prolifer
ation of miillerian-type epithelium on a peritoneal 
surface, although, as the name suggests, these prolif
erations most often are of the tubal epithelial type. 
Although these lesions were little more than a rarely 
seen histologic curiosity as recently as 20 years ago, 
they are being found with increasing frequency as 
gynecologic oncologists have become more aggres
sive in performing exploratory laparotomy in gyne
cologic cancer. Because they are encountered fre
quently in biopsy specimens from cases of ovarian 
or endometrial adenocarcinoma, often of relatively 
low grade, their differential diagnosis from meta
static adenocarcinoma poses an increasingly vexing 
problem to the pathologist.

Etiology

The causes suggested for this condition are the 
same as those suggested for endometriosis, and it is 
not unusual to find endometriosis and endosalpingi
osis coexisting in a patient.17 Because direct transi
tions from normal to slightly hyperplastic mesothe
lium to foci of endosalpingiosis can often be 
demonstrated, we favor the concept of a miillerian 
metaplastic histogenesis in most cases. We believe 
that endosalpingiosis frequently coexists with miil- 
lerian neoplasms of the upper female genital tract 
because we have encountered it in about 10% to 
15% of cases of stage I serous carcinomas and bor
derline tumors of the ovary. This coexistence has 
been noted with equal or greater frequency in sev
eral published series.1819

On the other hand, Zinsser and Wheeler noted 
the presence of tubal inflammatory disease in all 
cases of omental endosalpingiosis and concluded that 
tubal epithelial regurgitation with subsequent perito
neal implantation is the most common histogenetic 
pathway.16 As in endometriosis, this question remains 
unresolved, and more than one etiologic mechanism 
may exist.

Clinical Findings

Unlike endometriosis, endosalpingiosis seems almost 
invariably to be a totally asymptomatic condition. 
Only rarely are symptomatic cases reported.20 The 
lesions are discovered during the course of surgery 
for another condition, usually an ovarian or endome
trial tumor or tubal inflammatory disease. It is sur
prising that this condition was not found in omental 
specimens at autopsy by Zinsser and Wheeler, be
cause similar miillerian glandular inclusions have 
been reported in abdominal and pelvic lymph nodes 
in 5% to 41% of women at autopsy.16-21

Macroscopic Appearance

The lesions of endosalpingiosis may be grossly cystic 
or papillary. More often they present as small gray
white, firm, and occasionally calcified nodules mea
suring 1 to 2 mm in diameter (Color Figure 7-2) or 
as incidental findings on histologic examination of 
grossly unremarkable structures. They may be found 
on any peritoneal mesothelial surface but seem to 
have a predilection for the omentum, posterior 
uterine serosa, ovarian surface, and rectouterine cul- 
de-sac. The serosal surfaces of the fallopian tubes, 
bowel, bladder, and diaphragm are also common 
sites.

Microscopic Appearance

The lesions are composed of glands, papillae, cysts, 
and small solid cell nests. The cells are often orga
nized as a single layer of cuboidal cells of mesothelial 
type but also show transitions to various types of 
miillerian epithelium, which by definition must in
clude tubal epithelium (Figs. 7-3 and 7-4). When 
tubal metaplasia is .clear-cut, one should be able to 
identify ciliated, secretory, and intercalated cells 
(Fig. 7-5). The glandular epithelium may also resem
ble endometrium, endocervix, or urothelium (Fig. 
7-6). The latter metaplastic pathway is rare unless 
one includes the Walthard’s cell rests commonly seen 
on the serosal surface of the fallopian tube under the 
rubric of endosalpingiosis.

Considerable chronic inflammation and fibrosis 
may accompany, entrap, and eventually obliterate 
the cellular elements in these proliferations. Calcifi
cation is common and usually takes the form of small 
concentric psammoma bodies. Sometimes it is diffi
cult to find residual viable cells within a large mass 
of psammoma bodies and fibrous tissue (Fig. 7-7).

Cytologic Appearance

Because endosalpingiosis has been discussed in de
tail only in recent years, its cytologic appearance is 
still being defined.22,23 In a peritoneal lavage spec-
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FIGURE 7-3 Endosalpingiosis of ovary. 
Note the numerous microcalcifications 
and growth both at and below the 
serosal surface. (Farhi DC, Silverberg 
SG: Pseudometastases in female genital 
cancer. Pathol Annu 17 [Part I]:47-76, 
1982)

imen (which is the usual source of cytologic material 
in endosalpingiosis), the most useful diagnostic cri
terion is the presence of transitions from cells of ep
ithelial, often atypical, appearance to those of classic 
benign mesothelial cells. Although the cells may be 
large and atypical, they lack the classic cytologic cri
teria of malignancy. Psammoma bodies may be nu
merous within the peritoneal cavity (Color Figures 
7-3 and 7-4) and are not diagnostic of malignancy 
or even of neoplasia.24 Papillary formations with 

psammoma bodies may be seen in the vaginal 
smears of women with endosalpingiosis, and this 
should always be considered as an alternative to the 
diagnosis of carcinoma.

Differential Diagnosis

The most important differential diagnosis of endo
salpingiosis is with a malignant tumor of the perito
neum, usually metastatic adenocarcinoma but occa-

FIGURE 7-4 Endosalpingiosis of ovar
ian surface: detail.
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FIGURE 7-5 Detail of endosalpingiosis 
gland showing tubal-type epithelium.

sionally malignant mesothelioma. The finding of 
transitions to obvious mesothelial cells should rule 
out the diagnosis of metastatic carcinoma, even when 
a carcinoma is present in the ovary or endometrium. 
The absence of tumor elsewhere and the presence of 
tubal inflammatory disease strongly support the di
agnosis of endosalpingiosis. Of equal or greater im
portance, in most cases, are the cytologic features of 
the epithelium itself. The presence of a tubal pat
tern, particularly if ciliated cells are numerous, is vir
tually diagnostic of endosalpingiosis. Even if such a

pattern is not easily identified, the overall appear
ance should be bland, with atypia that is no more 
than slight to moderate and with only rare mitotic 
figures. There should be no destructive stromal inva
sion, although this may be difficult to differentiate 
from the inflammatory and sclerosing response by 
which the spontaneous regression of many foci of en
dosalpingiosis apparently takes place. Psammoma 
bodies may be seen in both endosalpingiosis and met
astatic adenocarcinoma, but if the primary tumor 
elsewhere lacks psammoma bodies or a papillary ar-

FIGURE 7-6 Endosalpingiosis of intes
tinal serosa showing urothelial 
metaplasia.
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FIGURE 7-7 “Healed” endosalping
iosis of omentum, with fibrosis and 
microcalcifications. No residual viable 
cells are present.

chitecture, their presence in a mesothelial nodule 
otherwise consistent with endosalpingiosis would sug
gest benignity. The absence of a back-to-back or 
cribriform pattern is helpful. The differential diag
nosis with malignant mesothelioma includes all these 
factors but is made simpler by the observation that 
classic mesothelioma of the peritoneum rarely occurs 
in women. When it does, it is almost invariably a 
macroscopically visible, diffuse, infiltrating tumor 
rather than the small, often microscopic prolifera
tions of endosalpingiosis.

More difficult than the differentiation from met
astatic adenocarcinoma is that from serous tumor of 
low malignant potential (borderline tumor25’26 or micro
papillomatosis of low malignant potential2’’) of the peri
toneum, which may occur in tbe presence or absence 
of serous borderline tumor of the ovary. Bell and 
Scully have considered peritoneal proliferative le
sions to be serous borderline tumors if they are com
posed of tubal-type epithelium exhibiting papillary 
projections, tufting, or detachment of cell clusters, 
even when they arise on the background of endosal
pingiosis.2526 We believe that some lesions that we 
would consider to be atypical or even typical endosal
pingiosis are overdiagnosed by these criteria (Fig. 
7-8). We prefer to diagnose peritoneal borderline tu
mors by the same criteria used for ovarian border
line tumors (ie, cytologic criteria of malignancy 
without stromal invasion; see Chap. 6).

If the same criteria that are used for ovarian le
sions are applied to peritoneal serous lesions, terms 
such as noninvasive epithelial implants, noninvasive des
moplastic implants, and invasive implants are no 
longer necessary.28 These terms appear to be applied 
differently by different authors in describing the 
spectrum of neoplastic proliferations seen in various 

peritoneal sites in women with ovarian serous bor
derline tumors. We use only two diagnostic catego
ries for these lesions—serous borderline tumor or 
invasive serous carcinoma (Figs. 7-9 through 7-11). 
Lesions with a tubal-type epithelium and a reactive 
stroma but without the usual architectural and cyto
logic features of serous carcinoma are usually re
gressing endosalpingiosis. Those with a reactive 
stroma and malignant cellular features are serous 
carcinomas, and serous tumors without evidence of 
stromal invasion but with tufting, cellular stratifica
tion and exfoliation, nuclear atypia, and mitotic ac
tivity are borderline tumors.

These distinctions are important because of dif
ferences in prognosis. The evolution of endosalpingi
osis appears to be benign, and cases of carcinoma or 
borderline tumors should not be staged higher be
cause of the finding of endosalpingiosis at explora
tory laparotomy. In rare cases, tbe apparent develop
ment of a malignant or borderline tumor in a benign 
glandular inclusion has been reported (Fig. 7-12), 
usually when a similar tumor is present in tbe endo
metrium or ovary, and more often in a lymph node 
inclusion than in one of the more common sites of 
endosalpingiosis.21’29 Nevertheless, the possibility of 
such a transformation must be kept in mind. Some 
or all multifocal serous carcinomas and serous bor
derline tumors arising from peritoneal surfaces may 
have developed in foci of endosalpingiosis, but this 
phenomenon has not been demonstrated conclu
sively and must remain speculative. Endosalpingiosis 
appears to require no treatment. Because the condi
tion usually is diagnosed after its removal, it is diffi
cult to be certain of its natural history if untreated. 
However, cases of spontaneous regression have been 
reported.
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FIGURE 7-8 Atypical endosalpingiosis 
of omentum. There is papillary tufting 
and moderate nuclear atypia but no 
stratification or exfoliation of cell clus
ters. The patient had an ovarian ser
ous tumor of low malignant potential.

The prognostic significance of peritoneal serous 
borderline tumors, on the other hand, is somewhat 
controversial. When they occur in the absence of an 
ovarian tumor, these tumors usually have a totally 
benign follow-up. Some patients may experience epi
sodes of small bowel obstruction as a result of persis
tent or recurrent borderline tumors. Progression to 
invasive cancer and tumor-related death is rare.25-27

There is considerably less unanimity concerning 
the clinical significance of peritoneal serous border
line tumors and invasive carcinomas accompanying 
serous borderline tumors of the ovary. As summa
rized by Gershenson and Silva, some authors believe 
that only “invasive implants” worsen the prognosis, 
whereas an equal number report no significant dif
ference in the outcome of patients with “invasive” or

FIGURE 7-9 Serous tumor of low ma
lignant potential in omentum. The pa
tient had histologically identical tumors 
of both ovaries.
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FIGURE 7-10 Serous tumor of low ma
lignant potential in omentum. The 
tumor is heavily calcified, but papillary 
tufting, stratification, nuclear atypia, 
and exfoliation of cell clusters are easily 
seen. There is no stromal invasion. The 
patient had an ovarian serous tumor of 
low malignant potential.

“noninvasive” implants.30 These differences may be 
based on differing diagnostic criteria or merely on 
the small numbers of cases in most reported series. 
In a review of my (SGS) recent, equally small, and 
unreported material, we found that patients with ei
ther of these lesions fared equally well.

Another controversial aspect of these “implants” 
is their pathogenesis. Many authors (including our
selves) have believed that they represent multifocal

primary peritoneal neoplasia (the so-called field ef
fect), but Segal and Hart have presented strong 
evidence in favor of their being true implants from 
the primary ovarian borderline tumor.31 In their se
ries, peritoneal implants were found in 29 of 47 pa
tients (62%) whose ovarian tumors were found to 
have exophytic growth on the serosal surface, com
pared with 2 of 51 patients (4%) without exophytic 
tumor. Until this question is resolved completely, we

FIGURE 7-11 1 nvasive serous carci
noma of omentum. The patient had a 
synchronous ovarian serous tumor of 
low malignant potential.
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FIGURE 7-12 Development of a border
line serous tumor in an otherwise typical 
focus of endosalpingiosis (right) in a pelvic 
lymph node. A borderline serous tumor 
was also present in the ovary. (Farhi DC, 
Silverberg SG: Pseudometastases in fe
male genital cancer. Pathol Annu 17 |Part 
11:47-76, 1982)

recommend the designation of these lesions as peri
toneal serous borderline tumors or as invasive serous 
carcinoma—which are strictly morphologic diagno
ses—rather than as noninvasive or invasive implants, 
which implies a specific pathogenesis. Primary serous 
carcinoma of the peritoneum is a different lesion 
from a clinical point of view and is discussed later in 
this chapter.

Benign glandular inclusions of mullerian type 
occur frequently in pelvic and paraortic lymph nodes 
of women (Fig. 7-13).2,,32i3S The same diagnostic cri
teria for differentiation of endosalpingiosis from 

metastatic adenocarcinoma should be applied in this 
situation (Fig. 7-14). An additional helpful observa
tion is the involvement of the subcapsular sinusoid in 
metastatic cancer versus its lack of involvement by 
the benign glandular inclusions.

Another differential diagnosis of endosalpingi
osis is endometriosis. The two conditions coexist and 
probably have identical pathogenetic mechanisms, 
and the distinction may be more apparent than real. 
However, it should be attempted because endometri
osis is related clinically to infertility, pain, and other 
symptoms, and endosalpingiosis is not. In endometri-

FIGURE 7-13 Pelvic lymph node largely 
replaced by benign glandular inclu
sions, lined by flattened and tubal-type 
epithelium.
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FIGURE 7-14 Comparison of benign glandular inclusion (A) and 
metastatic adenocarcinoma (B) in a pelvic lymph node. Both illus
trations are from the same node. (Farhi DC, Silverberg SG: 
Pseudometastases in female genital cancer. Pathol Annu 17 [Part 
I|:47-76, 1982)

osis, the classic triad of endometrial epithelium, 
endometrial stroma, and old or recent hemorrhage 
should be present, whereas in endosalpingiosis the 
epithelium is more commonly of tubal type and, 
even when endometrial, should not be surrounded 
by stroma and hemorrhage.

Endometriosis

Endometriosis is one of the most common—and 
most important clinically—of those peritoneal condi
tions limited to or markedly more common in 
women. Endometriosis is not found only in perito
neal sites, however, and although we have included it 
among the metaplasias, its pathogenesis is uncertain.

Endometriosis is defined most simply as the pres
ence of benign endometrial epithelium and stroma 
in an ectopic site. The condition has been divided 
into endometriosis interna (or adenomyosis), which in
volves the myometrium, and endometriosis externa, 

which generally is found in extrauterine localizations 
but is also found in the uterine serosa in the absence 
of myometrial involvement. Adenomyosis is dis
cussed in Chapter 4; our discussion here is confined 
to the external variant of endometriosis. Sites other 
than the uterine serosa are, in descending order of 
frequency, the ovary, pelvic peritoneum, rectovag
inal septum, fallopian tube, rectum and sigmoid, cer
vix, uterine ligament, vagina, other pelvic and 
abdominal locations, and rare scattered sites entirely 
outside the pelvis and abdomen.34'38

Pathogenesis

The pathogenesis of endometriosis has been debated 
for more than half a century, and the issue is by no 
means settled. There is ample clinical and experi
mental evidence favoring each of the main theories 
of pathogenesis. These theories are:

1. Retrograde menstruation and implantation
2. Coelomic metaplasia
3. Lymphatic or hematogenous dissemination.

Theory of Implantation. Sampson was the first 
major figure to champion the theory of implanta
tion.39 He hypothesized that retrograde menstrua
tion with expulsion of endometrial fragments 
through the tubal lumina into the peritoneal cavity 
would lead to implantation and development of these 
fragments in most of the common sites of endometri
osis.40 This theory corresponds well with the usual 
distribution of clinical endometriosis and with exper
imental studies that induce endometriosis by implan
tation in animals and humans.41’42 The implantation 
theory is also supported by reports of so-called scar 
endometriosis, in which the lesion develops in a sur
gical scar related to an episiotomy, a recently cauter
ized cervix, or an excised Bartholin’s gland.43

Opponents of this theory point to the rarity of 
documented retrograde menstruation, the apparent 
lack of viability in most fragments of menstrual en
dometrium, and the occasional foci of endometri
osis in sites where retrograde menstruation would 
not be likely to play a role (eg, pleuropulmonary 
endometriosis).38

Theory of Coelomic Metaplasia. Meyer adapted the 
theory of coelomic metaplasia from the ideas of von 
Recklinghausen.44 The theory proposes that the per
itoneal mesothelium undergoes miillerian metaplasia 
into endometrial-type tissues. It is supported by the 
knowledge that the miillerian ducts and the perito
neal serosa have a common coelomic origin. Other 
supportive data (which usually are anecdotal) include 
the development of endometriosis in patients with
out intrauterine endometrium45 and the association 
of endometriosis with other types of epithelial and 
mesenchymal proliferations presumably derived by 
mesothelial metaplasia.1746 This theory might ex
plain intrathoracic endometriosis, because all but two
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of the reported cases have been pleural or subpleu- 
ral.38 However, even rarer localizations that are not 
abdominal, pelvic, or thoracic would be difficult to 
explain using this theory.

Theory of Lymphatic or Hematogenous Dissemina
tion. A theory of lymphatic or hematogenous dis
semination would appear to explain those rare cases 
that are dissonant with the other two theories. Endo
metrial fragments can be found in myometrial vas
cular spaces during menstruation and in other 
phases of the menstrual cycle,47 48 and endometriosis 
in pelvic lymph nodes has been attributed to lym
phatic spread.49 Most of the common pelvic and ab
dominal sites of endometriosis, however, are better 
explained by one or both of the previously cited 
theories.

Other Theories. Other phenomena have been in
voked to explain why endometriosis develops in 
some women but not in others. The theory of meta
plasia, in particular, cannot explain the absence of 
endometriosis in normal males and premenarchal fe
males without an additional hormonal explanation. 
The few cases reported in males and in phenotypic 
females with gonadal dysgenesis generally have been 
associated with the use of exogenous hormones.50 51 
Studies in monkeys have indicated that although im
plantation endometriosis can be initiated without 
ovarian steroid hormones, maintenance depends on 
estrogen, progesterone, or both.52 However, almost 
all studies of hormone receptors in human endome
triosis have found that these receptors are present in 
lower concentrations in ectopic endometrium than in 
normal intrauterine endometrium in the same pa
tients and may be absent entirely from the endome- 
triotic foci.53-56

A heritable tendency toward the development of 
endometriosis has been suggested,57 58 and immuno
logic abnormalities have been noted in patients with 
endometriosis.59-61 These factors may be causative or 
secondary.

Symptoms

Endometriosis appears during the period of gonadal 
activity and stabilizes or regresses after a natural or 
artificial menopause. Some cases are asymptomatic 
and represent incidental surgical findings, whereas 
others cause painful pelvic manifestations connected 
with the menstrual cycle and show signs of compres
sion of adjacent organs. The most frequent clinical 
manifestations are dysmenorrhea, menometrorrha- 
gia, dyspareunia, infertility, and lumbar or rectal 
pain 34,35,62,63

The pain associated with endometriosis is usually 
aggravated during menstruation and appears to be 
due to bleeding into and around the foci of disease. 
Some studies suggest that dysmenorrhea is a conse
quence of the prostaglandins produced by the 

endometriotic implants, but other studies indicate 
that women with and without endometriosis have no 
significant differences in prostaglandin levels.64 The 
pathogenesis of the other symptoms, particularly in
fertility, is equally difficult to explain. Although in
fertility in anatomically advanced cases of endometri
osis is probably best attributed to replacement or 
obstruction of normal reproductive structures, the 
infertility frequently encountered in the presence of 
minimal endometriosis remains to be explained.65 
Various types of ovulatory dysfunction, including lu
teinization of an unruptured follicle (the so-called 
LUF syndrome), have been suggested as the cause of 
infertility in these cases, as have increased prosta
glandin production and autoimmunity to endome
trial or ovarian tissue.34’59,60

Other clinical manifestations of endometriosis 
are based on specific locations. For example, endo
metriosis has been reported to cause ureteral ob
struction and to mimic acute appendicitis and recto
sigmoid carcinoma.36

Clinical Staging

Classification of the severity of endometriosis is im
portant in determining prognosis and treatment and 
in comparing different methods of treatment. The 
system of classification of pelvic endometriosis most 
frequently used is the revised classification of the 
American Fertility Society (Table 7-1).66 Extrapelvic 
endometriosis has been classified by Markham and 
colleagues (Table 7-2).67

Macroscopic Appearance

Endometriosis presents diffusely or as isolated nod
ules that vary in size but generally do not surpass a 
few millimeters in diameter. Appearance and size 
vary with the phase- of the menstrual cycle; the nod
ules become congested and painful during the men
strual phase. In the ovary, endometriosis presents as 
firm red-brown or blue cysts of several millimeters in 
diameter on the surface of the organ.68 A section 
made through these foci reveals white or yellow 
tissue surrounding a more hemorrhagic central zone. 
When these tissues are voluminous, they may occupy 
a large part of the ovary and deeply invade the cor
tex. These cysts contain altered blood and their con
tents often are brown, prompting the common term, 
chocolate cysts of the ovary (see Color Figure 6-4). 
They are distended during menstrual periods and 
may rupture or develop fistulas into the ovarian 
stroma or the pelvic peritoneal cavity.

In the uterosacral ligaments, the rectovaginal 
septum, the round ligaments, and the umbilicus, foci 
of endometriosis are single or multiple small, blue 
nodules. The nodules vary in size, and the largest 
may be palpable. When they appear under the peri
toneal or tubal serosa, these nodules have a stellate 
aspect with blue centers. More rarely, tubal endome-
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Disorder Extent

TABLE 7-1
American Fertility Society Classification of 
Endometriosis: 1985

Endometriosis <1 cm 7-5 cm >3 cm
Peritoneum

Superficial 1 2 4
Deep 2 4 6

Ovary
R Superficial 1 2 4

Deep 4 16 20
L Superficial 1 2 4

Deep 4 16 20

Posterior
Cul-de-sac Partial Complete
Obliteration 4 40

<7/5 113-213 >2/5
Adhesions Enclosure Enclosure Enclosure

Ovary
R Filmy 1 2 4

Dense 4 8 16
L Filmy 1 2 4

Dense 4 8 16
Tube

R Filmy 1 2 4
Dense 4* 8* 16

L Filmy 1 2 4
Dense 4* 8* 16

*If the fimbriated end of the fallopian tube is completely enclosed, change 
the point assignment to 16.
Total of Above: 1-5 = stage I (minimal); 6-15 = stage II (mild); 16-40 
-stage III (Moderate); > 40 = stage IV (severe).
American Fertility Society: Classification of endometriosis: 1985. Fertil Steril 
43:351-352, 1985

triosis simulates a hematosalpinx. This deeply pig
mented appearance, although characteristic of ma
ture lesions, may not be seen in early lesions such as 
those often encountered in laparoscopic staging pro
cedures. 69 71 These initial lesions may be white, yel
low, or red and may progress to the brown or blue 
appearance with time. The pain associated with the 
menstrual period is caused by the vascular tension 
that results from the periodic growth of these 
masses. The vulvar localization, of which relatively 
few cases have been reported, occurs mainly in 
women who have sustained obstetric vulvar trauma 
or an episiotomy. It often is not associated with in
volvement of the usual pelvic sites.36

Similarly, superficial cervical endometriosis is 
common after endometrial curettage combined with 
cervical conization, whereas deep cervical involve
ment usually is an extension from the cul-de-sac.36 
Intestinal, ureteral, pleural, pulmonary, and cuta
neous localizations have been described (Color 
Figure 7-5).

TABLE 7-2
Classification and Staging of Extrapelvic Endometriosis

Classification of Extrapelvic Endometriosis
Class I: Endometriosis involving the intestinal tract
Class U: Endometriosis involving the urinary tract
Class L: Endometriosis involving the lung and thoracic cage
Class O: Endometriosis involving other sites outside the 

abdominal cavity

Staging of Extrapelvic Endometriosis
Stage I No organ defect

1. Extrinsic: surface of organ (serosa, pleura)
a. <1 cm lesion
b. 1 to 4 cm lesion
c. >4 cm lesion

2. Intrinsic: mucosal, muscle, parenchyma
a. <1 cm lesion
b. 1 to 4 cm lesion
c. >4 cm lesion

Stage II Organ defect*
1. Extrinsic: surface of organ (serosa, pleura)

a. <1 cm lesion
b. 1 to 4 cm lesion
c. >4 cm lesion

2. Intrinsic: mucosal, muscle, parenchyma
a. <1 cm lesion
b. 1 to 4 cm lesion
c. >4 cm lesion

*Organ defect would depend on the organ of involvement and would in
clude but not be limited to obstruction and partial obstruction of the uri
nary tract and the intestinal tract and hemothorax, hemoptysis, and 
pneumothorax resulting from pulmonary involvement.
Markham, SM, Carpenter SE, Rock J A. Extrapelvic endometriosis. Obstet Gynecol 
Clin North Am 1989; 16(1): 193.

Microscopic Appearance

Endometriosis is composed of glands, cellular 
stroma, and, in some cases, smooth muscle fibers 
(Fig. 7-15). The glands are lined by columnar, cuboi
dal, or flattened epithelial cells. The ciliated cells 
found in normal endometrium are also found in en
dometriosis. The stroma may be difficult to find or 
may be considerably more abundant than the glan
dular component. Unlike adenomyosis, the endome
trium in external endometriosis generally responds 
to ovarian hormones and may show secretory 
changes in the second half of the cycle and decidual 
transformation during pregnancy.

Endometriosis is difficult to recognize when re
peated hemorrhages have modified the tissue, leav
ing only glands lined by flattened epithelium or cysts 
completely devoid of epithelium. If hemorrhage is 
pronounced, macrophages laden with hemosiderin 
or, more commonly, lipofuscin or hemofuscin are 
found in the stroma. These cells are characteristic 
and may be the only clue to the diagnosis. However, 
if extensive sectioning fails to reveal glands or 
stroma of endometrial type, the diagnosis of endo
metriosis can only be suggested rather than 
confirmed.
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FIGURE 7-15 Endometriosis. (A) Lymph node; (B) rectal wall; and (C) sigmoid.

Several variations in appearance have been char
acterized recently. Stromal endometriosis, in which 
glands cannot be identified, is most common in the 
ovary and the cervix.72 The absence of glands leads 
to a differential diagnosis with low-grade endome
trial stromal sarcoma and other stromal neoplasms, 
including sex cord-stromal tumors in the ovary and 
Kaposi’s sarcoma in the cervix.36-72 Necrotic pseudo- 
xanthomatous nodules are apparently a manifestation 
of end-stage endometriosis and are seen particularly 
in perimenopausal and postmenopausal women.73 
These nodules involve the ovaries and peritoneum 
and consist of central necrosis surrounded by pali
saded pseudoxanthoma cells, hyalinized fibrous tis
sue, or both. Typical endometriosis is found else
where. Endomyometriosis is a variant in which exten

sive proliferation of smooth muscle results in the 
formation of uterus-like masses in the ovary, broad 
ligament, omentum, and other locations.74 An alter
native explanation for these masses is that they are 
congenital malformations. Other variations seen in 
endometriosis include stromal calcification, ossifica
tion, myxoid change, and inflammatory infiltrates, 
the latter possibly following superimposed infection.

Hormonal lesions may be reflected in the ectopic 
endometrium. For example, varying degrees of en
dometrial hyperplasia may be seen, particularly in 
ovarian endometriosis, and may coexist with similar 
images of hyperplasia in the intrauterine endome
trium. Rare cases of endometriosis—again particu
larly in the ovarian localization—show marked cyto
logic atypia of the glandular epithelium without
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architectural evidence of hyperplasia or carcinoma 
(Fig. 7-16). This atypical endometriosis, which should 
be diagnosed only when the atypia is not a reaction 
to underlying inflammation, has been reported as 
coexisting with and progressing to carcinoma, usu
ally of the clear cell or endometrioid type (Fig. 7-17) 
75,76 Chalas and colleagues have suggested that a 

high AgNOR (silver-staining nucleolar organizing re
gion) count in atypical endometriosis may predict the 
development of carcinoma.76

Finally, peripheral reactive fibrosis is often seen 
and contributes to the increase in volume of the 
mass. Extensive fibrous adhesions may form, even to 
the point of causing a “frozen pelvis.” Neither the 
formation of these adhesions nor the perineural or 
vascular invasion occasionally encountered in other
wise typical endometriosis should by itself be ac
cepted as evidence of malignancy.36

Cytologic Examination

Cytologic examination is rarely performed in endo
metriosis. The overall appearance is benign, and epi
thelial and stromal cells may be seen.38 Ceroid or 
iron pigment in histiocytes may falsely suggest the di
agnosis of malignant melanoma.77 Increased num
bers of macrophages may be seen in peritoneal fluids 
from infertile endometriosis patients.78

Malignant Transformation

Ectopic endometrium shares with intrauterine endo
metrium the ability to undergo malignant change, al
though this transformation occurs in less than 1% of 

patients with endometriosis. Mostoufizadeh and 
Scully, for example, found 11 cases of carcinoma in 
more than 1800 reported cases of ovarian endome
triosis.79 Brooks and Wheeler pointed out that al
most one fourth of the cases of malignant tumors 
arising in endometriosis were in extraovarian sites.80

Endometrioid carcinoma of the ovary may be of 
endometriotic origin, but this can be proved in only 
a small proportion of cases (up to 24% of cases re
ported in the literature). Clear cell carcinoma and 
mucinous mullerian borderline tumor are the only 
other ovarian epithelial tumors frequently associated 
with endometriosis (see Chap. 6). Proof of malignant 
transformation in endometriosis should consist of the 
two strict criteria formulated by Sampson: the pres
ence of a focus of benign endometriosis at the origin 
of the tumor, and the demonstration of transition 
between the benign and malignant zones (Fig. 7-18). 
A malignant tumor may arise from any of the con
stituents of endometriosis: glandular epithelium, en
dometrial stroma, or smooth muscle fibers. Carci
nomatous transformation of the glandular epithe
lium is most common. The appearance of stromal 
sarcoma, leiomyosarcoma, carcinosarcoma, or adeno- 
sarcoma is more unusual.

Treatment

There are strong proponents of both medical and 
surgical treatment for endometriosis. Medical treat
ment includes oral contraceptives, other progesta
tional agents, and danazol, a synthetic steroid deriva
tive of ethisterone with antigonadotropic proper
ties.62’81 Other agents are Gn-RH-a, a long-acting

FIGURE 7-16 Atypical endometriosis 
of ovary. Bizarre proliferated cells 
project into a blood-filled cavity. They 
are underlaid by hemorrhagic endo
metrial stroma.
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FIGURE 7-17 Ovarian cyst lining 
shows atypical endometriosis (left) in 
continuity with endometrioid carci
noma (right). (LaGrenade A, Silverberg 
SG: Ovarian tumors associated with 
atypical endometriosis. Hum Pathol 
19:1080-1084, 1988)

gonadotropin-releasing hormone agonist, and ges- 
trinone, an antiprogesterone steroid.81-83 The results 
of different therapeutic measures are just beginning 
to be compared by the standardized approach per
mitted by the new clinical staging system (see Table 
7-1)-

The histologic changes brought about by the 
long-term administration of progestational agents 
are the same in clinical endometriosis and in the ex
perimental disease in monkeys: decidual reaction fol
lowed by necrosis and fibrosis of the endometriotic 

foci. With danazol therapy, a pseudomenopause is 
created; small lesions regress completely, whereas 
large and thick-walled lesions decrease in size and 
may develop new adhesions.62 The uterus, tubes, and 
ovaries atrophy with this form of treatment. Similar 
changes are seen in gestrinone-treated patients. 
Some lesions, however, show no change after ther
apy. The effectiveness of medical therapy can be 
monitored in some cases by serial determinations of 
plasma CA-125 levels.84

Surgical treatment is often necessary for diag-

FIGURE 7-18 Adenocarcinoma (right) 
arising in endometriosis (left) of the 
vaginal wall. This patient had a syn
chronous carcinoma of the intrauter
ine endometrium without myometrial 
invasion.
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nostic purposes and is indicated in the event of 
failure of hormonal therapy.63,85 Surgery sometimes 
becomes necessary in the event of a serious complica
tion such as obstruction or massive hemorrhage. The 
surgery may be local if the focus is easily resectable, 
or radical if the lesion is extensive or diffuse. Both 
medical and surgical therapies are more effective in 
cases of mild endometriosis. Clinical recurrence is 
frequent. In a review of the literature, Wheeler and 
Malinak found recurrence rates of 2% to 47% after 
conservative surgery, 17% to 29% after the establish
ment of pseudopregnancy with progestational 
agents, and 39% after danazol therapy.86

Endocervicosis

Far rarer than endosalpingiosis and endometriosis is 
a lesion known as endocervicosis, in which benign 
miillerian metaplasia results in the formation of mu
cinous epithelium resembling that of the endocervix. 
This lesion is usually an incidental finding in pelvic 
lymph nodes or the pelvic peritoneum but has been 
reported as a symptomatic mass in the posterior wall 
of the urinary bladder.87,88 The differential diagnosis 
is with metastatic (or, in the bladder, primary) muci
nous adenocarcinoma.

Leiomyomatosis Peritonealis Disseminata

A rare condition, leiomyomatosis peritonealis dis
seminata is found in women of reproductive age and 
is characterized by the presence of widespread peri
toneal nodules. Although the first case was reported 
in 1952, subsequent case reports have accumulated 
so slowly that the 1982 report by Tavassoli and 
Norris89 of 20 cases comprised about half of the re
ported cases in the literature at that time,90 and only 
about 20 additional cases have been reported since 
then.91 The condition has stimulated discussion, 
however, because of the discrepancy between the 
gross appearance of the lesions, which resemble a 
disseminated malignant tumor, and their uniformly 
benign evolution.

The condition occurs in women of reproductive 
age, many of whom are pregnant or postpartum 
(43% of cases) or taking contraceptive steroids or 
other hormones (27%) at the time of diagnosis.91 
The lesions are usually discovered incidentally, often 
at the time of cesarean section, laparoscopic tubal li
gation, or other exploratory procedures associated 
with pregnancy. Because this lesion is often associ
ated with unusual hormonal situations, it is widely as
sumed that its pathogenesis is related to hormonal 
imbalances. Fujii and colleagues were able to induce 
peritoneal nodules containing smooth muscle cells in 
guinea pigs by administering estrogen and progester
one.92 The origin of the lesions appears to be in the 
subcoelomic mesenchyme, as discussed in detail by 
Ober and Black.93

Clinical Findings

Clinically, these are generally asymptomatic lesions 
that are discovered at the time of an exploratory 
procedure, usually a cesarean section or postpartum 
tubal ligation. Women with abdominal or pelvic 
symptoms almost always have coexistent disease such 
as endometriosis or uterine leiomyomata.22,91

Macroscopic Appearance

Macroscopically, there is a frightening picture of 
dozens to hundreds of small, well-demarcated, firm, 
gray to white nodules diffusely involving the perito
neal surfaces. These nodules usually measure 2 to 3 
mm in diameter but may grow as large as 2 to 3 cm 
or even larger.

Microscopic Appearance

Microscopically, the nodules are composed of well- 
circumscribed whorled masses of uniform and be
nign-appearing smooth muscle cells (Fig. 7-19). De
cidual cells may be admixed in those cases occurring 
in pregnant or postpartum women. Pleomorphism, 
nuclear atypia, and mitotic figures are absent or min
imal. Collagenous sclerosis and inflammation may be 
present, but necrosis is absent. Foci of endometriosis 
or endosalpingiosis are present in continuity with the 
nodules in 10% of the cases.94

Ultrastructurally, the typical appearance is that 
of smooth muscle cells, with myofibrils, dense bod
ies, pinocytotic vesicles, and basal lamina. Some re
searchers have commented on the presence of cells 
resembling myofibroblasts and decidual cells, and of 
endometriosis.46,89

The evolution of these lesions has been generally 
benign, although two reported cases have been inter
preted as progressing to leiomyosarcoma.95,96 In sev
eral cases, the lesions have been shown to regress 
after the cessation of the abnormal hormonal stim
ulus (termination of pregnancy or of oral contracep
tion). In a few cases, the lesions have recurred (or 
persisted) with a subsequent pregnancy. This associa
tion with hormonal stimuli is consistent with the 
presence of estrogen and progesterone receptors in 
the smooth muscle cells of the lesion.97 It would ap
pear from the reported cases that treatment should 
be conservative.

Deciduosis

Just as the subcoelomic mesenchyme apparently can 
proliferate and result in the development of smooth 
muscle nodules, a somewhat different pathway of de
velopment may produce solitary or multiple nodules 
of decidua in pregnant women,94,9''100 As in leiomy
omatosis peritonealis disseminata, these nodules are 
almost always asymptomatic findings discovered dur
ing the course of laparotomy for other indications,
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FIGURE 7-19 Benign smooth mus
cle proliferation in leiomyomatosis 
peritonealis disseminata.

although rare cases have been associated with mas
sive intraperitoneal hemorrhage.98’99 Similar foci of 
ectopic decidua may be seen in the cervix, the fallo
pian tubes, and pelvic and paraortic lymph nodes 
(Fig. 7-20). In one series, they were found in the 
tubal serosa in 5.5% of postpartum tubal ligation 
specimens.98 In these situations, their major signifi
cance is the possibility of being misinterpreted as 
carcinoma, usually of squamous type.100 Because 
decidual cells may show some cytologic atypia, the 
differential diagnosis depends on their low nuclear- 
cytoplasmic ratio, voluminous glassy eosinophilic cy
toplasm, sharply demarcated cell borders, lack of 
intercellular bridges, and absence of destructive or 
proliferative stromal invasion. If doubt remains, the 
lack of immunoreactivity of decidual cells for 
cytokeratins should be helpful.

Splenosis

Splenosis is a rare condition in which traumatic 
splenic rupture results in the implantation of splenic 
fragments throughout the peritoneal cavity.101 It is 
no more common in women than in men but is nota
ble in women because of its tendency to mimic endo
metriosis in its gross appearance. The nodules 
usually are an incidental finding at laparotomy and 
involve, in descending frequency, the small bowel, 
omentum, parietal peritoneum and large intestinal 
serosa, and diaphragm. Their dark purple color may 
suggest hemorrhagic foci of endometriosis. Histo
logic examination quickly resolves this problem. 

Benign Mesotheliomas

For many years, when the term mesothelioma was 
used to refer to a peritoneal lesion, the assumption 
was made that this represented a diffuse malignant 
process. In the past few decades, it has become ap
parent that a large variety of benign peritoneal mes
otheliomas may be encountered and that they are far 
more common in women than the classic malignant 
mesothelioma.

Four benign or putatively benign patterns of 
peritoneal mesothelioma have been delineated: local
ized fibrous tumors, papillary mesotheliomas, cystic 
mesotheliomas, and adenomatoid tumors. The local
ized fibrous tumor is a common tumor of the pleura 
and a rarity in the peritoneum.102 103 It is not limited 
to or overwhelmingly more common in women. Its 
other names, localized fibrous mesothelioma and 
submesothelioma, reflect the debate between advo
cates of a mesothelial origin and a fibroblastic deri
vation. Fhe most recent ultrastructural and immuno
histochemical (keratin-negative, vimentin-positive) 
studies support the latter theory.103 As the name 
used here suggests, the lesion is localized, solitary, 
and composed of a uniform spindle cell proliferation 
with varying amounts of collagen. A focally or dif
fusely prominent hemangiopericytic pattern is often 
present. Atypia and mitotic activity are minimal, and 
lesions studied by flow cytometry have been dip
loid.103 The evolution is benign.

The adenomatoid tumor has been convincingly 
demonstrated to be of peritoneal mesothelial origin, 
but it is almost always found in women in the fallo-
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Color Figure 7-2
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Color Figure 7-3 Color Figure 7-4

Color Figure 7-1 Reactive mesothelial cell atypia.

Color Figure 7-2 Endosalpingiosis of the tubal serosa accompanying a benign ovarian cyst.

Color Figure 7-3 Endosalpingiosis. Psammoma bodies and a few benign cells in peritoneal fluid 
cell block.

Color Figure 7-4 Endosalpingiosis in peritoneal washing: benign cells and psammoma body.
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Color Figure 7-5 Color Figure 7-6

Color Figure 7-7 Color Figure 7-8

Color Figure 7-5 Intestinal endometriosis. Nodular red serosal lesions extend through the bowel 
wall and ulcerate the mucosa.

Color Figure 7-6 Malignant mesothelioma. Mesothelial cells range from small to large and 
bizarre.

Color Figure 7-7 Serous carcinoma of mesentery. Patient had undergone a hysterectomy with 
bilateral salpingo-oophorectomy for benign disease 14 years earlier (see Fig. 7-27 for microscopic 
appearance).

Color Figure 7-8 Metastatic adenocarcinoma in peritoneal fluid: mucin-secreting malignant 
cells. (Courtesy of Dr. Poonam Chandra, George Washington University, Washington, DC)
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Color Figure 10-1 Color Figure 10-2

Color Figure 10-3 Color Figure 10-4

Color Figure 10-1 Fine-needle aspirate from infiltrating duct carcinoma. Poorly cohesive cells 
with increased nuclear-cytoplasmic ratios and nuclear hyperchromatism are shown. This tumor 
was moderately well differentiated.

Color Figure 10-2 Fine-needle aspirate from poorly differentiated infiltrating duct carcinoma. 
There is increased pleomorphism compared with that shown in Color Figure 10-1.

Color Figure 10-3 Fat necrosis: smear shows necroinflammatory background with no ductal cells.

Color Figure 10-4 Fine-needle aspirate from fibroadenoma. A large sheet of uniform ductal 
epithelial cells is shown in a honeycomb array, with peripheral blunt branches.
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Color Figure 10-5 Color Figure 10-6

Color Figure 10-7 Color Figure 10-8

Color Figure 10-5 Lactational hyperplasia. An air-dried Diff-Quick-stained smear shows poorly 
cohesive ductal cells with mildly atypical nuclei and intracytoplasmic lipid vacuoles.

Color Figure 10-6 Low-grade phyllodes tumor. Cytologic picture of benign ductal cells and 
hypercellular stroma.

Color Figure 10-7 Intraductal papilloma: benign ductal cells showing apocrine metaplasia in 
smear from nipple discharge.

Color Figure 10-8 Nipple adenoma (subareolar papillomatosis). Intraoperative smear of biopsy 
specimen emphasizes cytologic benignity.
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Color Figure 10-9 Color Figure 10-10

Color Figure 10-11 Color Figure 10-12

Color Figure 10-9 Syringomatous adenoma of nipple. Infiltrating dilated and comma-shaped 
glandular structures, some with squamous metaplasia, in a nonreactive stroma. (Courtesy of Dr. 
Mirka Jones, Armed Forces Institute of Pathology, Washington, D.C.)

Color Figure 10-10 Collagenous spherulosis. This was an incidental microscopic finding in a 
breast biopsy performed for another indication.

Color Figure 10-11 Intraductal carcinoma. Smear shows cohesive and dyshesive malignant ductal 
cells.

Color Figure 10-12 Adenoid cystic carcinoma. Smear from fine-needle aspirate shows small, uni
form tumor cells in hyaline background. (Courtesy of Dr. Sana Tabbara, The George Washington 
University Medical Center, Washington DC)
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Color Figure 10-13 Color Figure 10-14

Color Figure 10-15 Color Figure 10-16

Color Figure 10-13 Mucinous carcinoma. A large, well-circumscribed, gelatinous gross appear
ance is typical.

Color Figure 10-14 Mucinous carcinoma. Smear shows clusters of small tumor cells in volumi
nous extracellular mucinous background (Diff-Quick stain).

Color Figure 10-15 Medullary carcinoma. Cytologic appearance of large, bizarre, dyshesive carci
noma cells and small lymphocytes.

Color Figure 10-16 Infiltrating lobular carcinoma. The most cellular region of a paucicellular 
smear shows small tumor cells in small clusters and as single cells.
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Color Figure Color Figure 12-2

Color Figure 12-1 AgNORs in serous papillary adenocarcinoma of the ovary. The specimen was 
fixed in 10% formalin for 18 hours and then embedded in wax. AgNORs are seen as black dots. 
They sometimes appear in aggregates within the nucleus.

Color Figure 12-2 Simultaneous immunohistochemistry and in situ hybridization of c-myc in se
rous papillary adenocarcinoma of the human ovary. The brown colorimetric diaminobenzidine re
action represents immunoreactivity of c-myc, and the black dots represent hybridization signals on 
autoradiography. This technique allows the expression of c-myc at mRNA and protein levels in the 
same tumor cells.
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FIGURE 7-20 Decidua and meta
static cervical squamous carcinoma 
in pelvic lymph node of pregnant 
patient. (A) Low-power (single focus 
of carcinoma is marked C); (B) de
tail with decidua (top) and carci
noma (below).

pian tube or the uterine corpus. However, structures 
resembling those seen in adenomatoid tumors have 
been induced experimentally in animals in subperito- 
neal nodules produced by sex steroids, and rare ex
amples of adenomatoid tumor arising in peritoneal 
sites outside the uterus and fallopian tube have been 

reported.104’105 For further discussion of this tumor, 
see Chapters 4 and 5.

Since the initial case report in 1952, more than 
120 cases of cystic mesothelioma have been reported, 
most in young or middle-aged women.91’106-110 
These tumors present as multiloculated cystic
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masses in the abdomen and pelvis, with the usual 
clinical complaint of pain or a palpable mass. They 
vary in size, ranging from smaller than 1 cm in di
ameter to 20 cm or greater, whereas the individual 
cysts comprising the tumor vary in diameter from 
millimeters to centimeters (Fig. 7-21). The cysts 
contain thin watery secretions and are lined pre
dominantly by a single layer of flattened to cuboidal 
mesothelial-like cells (Fig. 7-22). Occasional papil
lary tufts may be encountered (Fig. 7-23), as may 
foci of squamous metaplasia and mild to moderate 
cytologic atypia with occasional mitotic figures. The 
stroma between the cysts is generally thin and col
lagenous to myxoid. It may contain focal mild in
flammatory cell infiltration.

Ultrastructurally, the lining cells of the cysts are 
confirmed to be of mesothelial origin by the pres
ence of microvilli, desmosomes, and intracytoplasmic 
microfilaments.106’107 About 40% of patients with ad
equate follow-up data have experienced recurrences, 
often after several years, but there are no reports of 
distant metastasis or death due to the tumor. The 
main differential diagnosis is with cystic lymphangio
ma, which is grossly and microscopically similar but 
occurs predominantly in males and children, and 
often in the mesentery.110 Histologic and ultrastruc
tural distinctions are based on the fact that the cystic 
lymphangioma is lined by endothelial rather than 
mesothelial cells and contains smooth muscle within 
the intercystic stroma. Unlike cystic mesothelioma, 
the lymphangiomas rarely recur.110

The main controversy surrounding this lesion 
concerns its fundamental nature. The term cystic or 

multicystic mesothelioma is used by those investigators 
who consider it a neoplasm,108 whereas the term mul- 
tilocular peritoneal inclusion cysts is preferred by those 
who conclude that these cases are reactive.91109 The 
latter view is encouraged by the finding that a his
tory of previous abdominal surgery, pelvic inflamma
tory disease, or endometriosis was present in 84% of 
cases in one large series.109 Those who take the 
former view are happier to quote the lower figure of 
27% in another series.108 The recurrence rate of 
40% supports the neoplastic adherents, whereas 
their opponents state that these recurrences are 
merely examples of reactions to new adhesions 
formed at surgery. To make matters more confusing, 
some supporters of the reactive origin hypothesis 
claim that rare cases of true multicystic mesotheli
omas do exist and can be recognized by the presence 
of markedly atypical mesothelial cells and the ab
sence of a prominent inflammatory component.91 
We have not been able to appreciate this difference. 
We use the term cystic mesothelioma, and, whatever its 
origin, we emphasize the frequently recurrent but 
benign evolution of this lesion.

The most difficult benign mesotheliomas to 
characterize are those with a papillary architecture. 
Foyle and colleagues have divided papillary tumors 
of the peritoneum occurring in women into four 
groups.102 Diffuse papillary mesothelioma is the least 
common type and is identical to the diffuse malig
nant mesothelioma known for decades and occurring 
far more frequently in men. Papillary carcinoma re
fers to a malignant tumor identical to serous carci
noma of the ovary but occurring in patients without

FIGURE 7-21 Macroscopic ap
pearance of cystic mesothelioma.
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an ovarian primary tumor. Atypical diffuse mesothelio
ma was the term used to describe lesions interme
diate in appearance between the first two. Because 
these are all malignant tumors, they are discussed in 
a later section of this chapter. More pertinent to the 
present section is the fourth group, well-differentiated 
diffuse papillary mesothelioma. As the name indicates, 
these are diffuse papillary proliferations that are 
confined to the omentum or are widespread on peri

toneal surfaces. The experience of Foyle’s group was 
subsequently updated to 22 cases,111 and a total of 
about 35 cases have been published.106-112~114 Al
though some of these mesotheliomas occurred in 
men and in postmenopausal women, the usual pre
sentation was as an incidental finding in women of 
reproductive age. The lesions usually are multiple 
and small, although solitary lesions with an identical 
histologic appearance were described by Goepel.112

FIGURE 7-23 Cystic mesothelioma. Detail 
shows focal slightly atypical proliferation of 
mesothelial cells.
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The most commonly involved sites are the omentum 
and pelvic peritoneum.

Histologically, these tumors are tubulopapillary 
or purely papillary. The papillary areas show coarse 
branching fronds with prominent fibrovascular 
cores. The lining cells are low cuboidal and uni
form, with generally inconspicuous nucleoli and few 
mitotic figures (Fig. 7-24). In the tubular areas, 
there may be slightly more pleomorphism, but al
ways less than in malignant diffuse mesothelioma. 
The absence of cell stratification, necrosis, and 
stromal invasion is helpful in the differential diag
nosis. So few of these benign mesotheliomas have 
been reported that their cytologic appearance is 
poorly characterized.113 We would, however, expect 

it to appear somewhat similar to reactive mesothe
lial hyperplasia and endosalpingiosis.

When all the lesions found in a patient are typ
ical of well-differentiated diffuse papillary mesothe
lioma, the evolution appears to be benign, although 
persistence or recurrence has been noted for as 
long as 29 years.102 However, these lesions have co
existed with or evolved into diffuse malignant meso
thelioma in some patients.91114 Other patients have 
died, usually after a protracted course, although it 
is unclear whether the tumor or its therapy was 
most responsible.111 All lesions should be removed 
and examined histologically, and the prognosis 
should be determined by the histologically most ag
gressive pattern.

FIGURE 7-24 Well-differentiated papillary 
mesothelioma. (A) Papillary pattern; (B) tubu
lopapillary pattern. (A: Foyle A, Al-Jabi M, 
McCaughey WTE: Papillary peritoneal tumors 
in women. Am J Surg Pathol 5:241-249, 1981. 
A and B courtesy of Dr. W.T.E. McCaughey.)
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MALIGNANT TUMORS

Malignant Mesothelioma

Malignant mesothelioma is a tumor that has been 
studied for many years, but a somewhat recent ob
servation has been its rarity in women. Kannerstein 
and Churg, for example, encountered only 6 women 
among 83 patients with pathologically confirmed 
malignant peritoneal mesotheliomas.115 Similarly, 
only 3 of 25 papillary peritoneal tumors in women 
reported by Foyle and associates were classic malig
nant mesotheliomas.102 Because of the relative pau
city of these tumors among women, they are not 
covered in detail in this chapter. They must be con
sidered briefly, however, because of their importance 
in the differential diagnosis of benign mesothelial 
hyperplasias, metaplasias, and tumors, on the one 
hand, and metastatic and primary peritoneal carci
nomas on the other.

Unlike these lesions in the differential diagnosis, 
classic malignant mesothelioma in women is associ
ated with asbestos exposure, as it is in its more 
common manifestation in men.107 The tumor is vir
tually always symptomatic because of its diffuse and 
invasive nature.

Macroscopic Appearance

Macroscopically, the diffuse tumor involvement of 
peritoneal surfaces presents with small nodules and 

large plaque-like masses. Intraperitoneal viscera are 
matted together by masses of tumor and are fre
quently invaded. Nodal and distant metastases gener
ally present as a late event.

Microscopic Appearance

As in the more common pleural tumors, the micro
scopic picture varies from a purely epithelial to a 
mixed epithelial-sarcomatoid pattern (Fig. 7-25). 
The pure sarcomatoid pattern is rare.116117 In the 
epithelial pattern, papillae, tubules, and solid nests 
are seen. Psammoma bodies may be encountered, 
but these are more common in papillary adenocarci
nomas. The cells show the usual cytologic criteria of 
malignancy.

Differential Diagnosis

The differential diagnosis is with benign mesothelial 
proliferations and carcinomas. The gross appear
ance, the presence of stromal invasion, and the find
ing of extensive necrosis, cell stratification, nuclear 
enlargement, hyperchromatism, and frequent mi
totic figures generally are sufficient to establish the 
malignant nature of the process. At the cytologic 
level, this distinction may be much more difficult, 
but the presence of large clusters of cells, multinu
cleated cells, and malignant-appearing nuclei in some 
cells should suggest the diagnosis.

The differential diagnosis from adenocarcinoma 
is even more difficult, and it is not uncommon for

FIGURE 7-25 Malignant mesothe
lioma, showing malignant tubular 
and stromal elements.
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the final diagnosis not to be established until post
mortem examination. At the light microscopic level, 
the presence of malignant stromal cells is virtually 
diagnostic (save for the rare possibility of a meta
static carcinosarcoma), but more commonly the tu
mors are of pure epithelial type. Histochemical, 
immunohistochemical, and ultrastructural criteria 
have been suggested by various researchers, but we 
have found none of them to be infallible. At the 
histochemical level, Kannerstein and Churg empha
sized the presence of intracytoplasmic colloidal 
iron-positive secretion, which was removed by hyal
uronidase in many of their mesotheliomas.115 In 
metastatic epithelial neoplasms, the mucosubstances 
present were not dissolved by hyaluronidase. Immu- 
nohistochemically, the most useful antigens have 
been carcinoembryonic antigen (CEA), Leu-Ml 
(CD 15), TAG-72 (recognized by monoclonal anti
body B72.3), and the antigen recognized by mono
clonal antibody BER-EP4, all of which are demon
strable in most adenocarcinomas and in few or no 
mesotheliomas.118’>19

Ultrastructurally, the emphasis has been on the 
presence in mesotheliomas of long and slender mi
crovilli without a glycocalyx (Fig. 7-26), the quanti
tative increase in the numbers of intermediate 
filaments in mesotheliomas compared with adeno
carcinomas, and the absence of specific findings 
seen in some adenocarcinomas, such as abundant 
mucin, numerous cilia, glycocalyx, rootlets of mi
crovilli, and neurosecretory-type dense core gran
ules.118’120’121 When ultrastructural examination is 
available, it is probably the most reliable study that 
can be used.

The cytologic differential diagnosis is diffi
cult.2,3122 In most instances, the pathologist is able to 
suggest but not make the unequivocal diagnosis of 
malignant mesothelioma on examination of an ascitic 
fluid specimen (Color Figure 7-6). Numerous papil
lary clusters of cells showing the usual cytologic cri
teria of malignancy should be present. The clusters 
are often large and demonstrate a three-dimensional 
morphology compared with the generally flat clus
ters of benign mesothelial cells. The individual cells 
are considerably larger than benign mesothelial cells, 
but unlike the cells of a metastatic adenocarcinoma, 
they "show apparent transitions to cells with obvious 
mesothelial morphology (ie, abundant cytoplasm, a 
distinct, clear cell border, and a small nucleus). The 
cytoplasm is occasionally vacuolated, but usually 
much less so than in adenocarcinoma. However, a se
cretory type of peritoneal mesothelioma has been re
ported, in which many vacuoles of mucolipid are 
present.123 Occasionally, prominent microvilli can be 
observed at the light microscopic level in cytologic 
material. If a cell block is prepared, some of the 
histochemical and immunohistochemical techniques 
mentioned previously may be used, and ultrastruc
tural and flow cytometric study of cells from an effu
sion may be helpful.

Prognosis and Treatment

The prognosis of malignant mesothelioma is dismal. 
Although distant metastases may develop as a late 
event or not at all, the extensive local progression 
of the tumor almost invariably leads to death within 
a few years of diagnosis. Treatment is largely 
supportive.

Adenocarcinoma of Presumed 
Mesothelial Origin

Although it has been accepted for some time that 
many, if not all, of the malignant “epithelial” tumors 
of the ovary are ultimately of mesothelial origin, it is 
only within the past few years that evidence has accu
mulated to suggest that similar tumors may arise out
side the ovaries.

Their pathogenesis is probably analogous to that 
of endosalpingiosis and some cases of endometriosis 
and involves a simultaneous or sequential process of 
metaplasia and neoplasia. Although any of the histo
logic patterns of “epithelial” ovarian cancer (serous, 
mucinous, endometrioid, clear cell, transitional cell, 
and mixed mesodermal) may be encountered as a 
primary extraovarian mesothelial-derived tumor, the 
vast majority are serous. Ovarian serous carcinomas 
usually are widely disseminated in the peritoneal cav
ity at the time of diagnosis, and it is possible that this 
phenomenon represents a multifocal origin rather 
than an ovarian primary with metastases.124’125 
Similarly, we believe it is likely that the “intra-ab- 
dominal carcinomatosis after prophylactic oophorec
tomy in ovarian-cancer-prone families” reported by 
Tobacman and colleagues126 and the “serous surface 
papillary carcinomas of the ovary” reported by 
Gooneratne and associates127 represent the same en
tity, as do the “papillary carcinomas of the perito
neum” of Foyle and colleagues.102

The clinical presentation and gross appearance 
of these lesions are identical to those of metastatic 
serous carcinoma of ovarian origin, with the fol
lowing exceptions: the ovaries are absent, having 
been removed previously, usually for benign disease 
(Color Figure 7-7); the ovaries are present but 
uninvolved with tumor; or the ovaries are present 
and only minimally involved. In the latter situation, 
a case can be made that ovarian surface involve
ment, even if limited to microscopic foci, represents 
the source of the peritoneal dissemination.127 The 
proportion of disseminated serous carcinomas diag
nosed as extraovarian in origin varies from 7% to 
18% in recently published series from different 
countries, with the difference more likely due to 
varying diagnostic criteria than to true geographic 
variation.128'131 The criteria for the diagnosis of pri
mary extraovarian carcinoma used by the Gyneco
logic Oncology Group are reproduced here:
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FIGURE 7-26 Electron micro
graphs of the lumina of malignant 
mesothelioma (A) and serous car
cinoma of ovary (B). The height 
to width ratio of microvilli in 
A exceeds 10:1, compared with 
about 4:1 for microvilli of the se
rous carcinoma. Note the glyco
calyx coating the microvilli in 
the low'er figure only. (X25.000; 
courtesy of Jan M. Orenstein, 
MD, PhD, George Washington 
University, Washington, DC)

Both ovaries are either physiologically normal in 
size or enlarged by a benign process. In the 
judgment of the surgeon and the patholo
gist, the bulky tumor is in the peritoneum 
and the degree of tumor involvement at one 
or more extraovarian sites is greater than on 
the surface of either ovary.

Microscopically, the ovarian component is one of 
the following: (1) nonexistent; (2) confined 
to ovarian surface epithelium with no evi
dence of cortical invasion; (3) involves ovar
ian surface and underlying cortical stroma 

but with any given tumor size less than 5X5 
mm; (4) tumor less than 5X5 mm within 
ovarian substance associated with or without 
surface disease.

The histological and cytological characteristics of 
the tumor are predominantly serous type— 
that is, similar or identical to ovarian serous 
papillary adenocarcinoma, any grade.

Patients who had an oophorectomy performed 
prior to the diagnosis of extraovarian perito
neal serous papillary carcinoma (EPSPC) 
must fit one of the following two catego-
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ries: (1) the pathology report is required to 
document benign ovaries, and all slides of 
normal ovaries must be submitted for review 
if the oophorectomy was performed within 
five years of the diagnosis of EPSPC; (2) if 
the oophorectomy occurred more than five 
years prior to the diagnosis of EPSPC, the 
pathology report of the benign ovaries is re
quired, and an attempt to obtain the slides 
must be made.

Microscopic Appearance

Microscopically, these tumors are identical to serous 
carcinomas of ovarian origin (Fig. 7-27). They are 
usually poorly differentiated, lack the malignant 
stromal elements that may be seen in malignant mes
othelioma, and are much more likely to contain nu
merous psammoma bodies than are classic malignant 
mesotheliomas.

Ultrastructural Findings

Ultrastructural study of a few cases has shown the 
presence of the type of secretory granules commonly 
encountered in ovarian serous carcinomas, as well as 
shorter and blunter microvilli than those of classic 
mesotheliomas.

Immunohistochemical Findings

Immunohistochemical results are similar to those for 
ovarian serous carcinoma and aid in the distinction 
from malignant mesothelioma (see Malignant Meso

thelioma earlier in this chapter). A panel of immuno
histochemical markers including CEA and Leu-Ml 
can be used to differentiate small tumor nodules 
(positive for both) from benign epithelial and meso
thelial proliferations.132

Prognosis

The prognosis in these cases was originally thought 
to be worse than that for correspondingly dissemi
nated ovarian serous carcinoma, but most recent 
studies have indicated that the response rates to plat
inum-based chemotherapeutic regimens and the ulti
mate survival are comparable.128*131

Foyle and colleagues, in their report of 25 papil
lary peritoneal tumors in women, grouped 4 cases 
under the classification of “atypical diffuse mesothe
lioma.”102 These tumors were said to occupy an in
termediate position histologically between typical 
diffuse malignant mesothelioma and the papillary 
carcinomas that we have just described. One of the 
patients died within a year, but the other 3 patients 
demonstrated a more prolonged course. Although 
such an intermediate group probably exists, we ad
vise caution in making this diagnosis because we re
cently encountered an identical tumor that eventu
ally proved to be a metastatic pancreatic carcinoma.

Finally, primary peritoneal malignant tumors of 
ovarian type occasionally are of histologic types 
other than serous, such as mucinous and clear cell 
adenocarcinomas (Fig. 7-28).133’134 Unlike extra
ovarian serous carcinomas, these tumors usually 
form a solitary mass and are found most frequently 
in the retroperitoneum or mesentery. Their natural

FIGURE 7-27 Serous carcinoma of 
the peritoneum. This patient had un
dergone bilateral oophorectomy 14 
years earlier for a benign condition 
(see Color Figure 7-7).
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FIGURE 7-28 Retroperitoneal borderline mucinous tumor. The 
ovaries were grossly normal. (Farhi DC, Silverberg SG: 
Pesudometastases in female genital cancer. Pathol Annu 17 [Part 
I]:47-76, 1982)

history remains poorly defined because of the small 
number of cases reported. Benign epithelial tumors 
of ovarian type are reported in peritoneal and retro
peritoneal locations.135

Metastatic Tumors

Although we have devoted a large portion of this 
chapter to the discussion of primary malignant peri
toneal tumors, the pathologist encounters metastases 
to the peritoneum far more frequently. The differ
ential diagnosis of metastatic carcinoma includes 
many of the reactive, metaplastic, and neoplastic 
conditions described in this chapter, and it is always 
important to consider the possibility of these condi
tions before rendering a diagnosis of metastatic car
cinomatosis, with its attendant dramatic therapeutic 
and prognostic implications.

Any malignant tumor may metastasize to the 
peritoneum. In women, the cancers most likely to be 
discovered on biopsy are those of the ovary, endome
trium, and large intestine. The metastatic breast can
cers formerly encountered during oophorectomy or 
adrenalectomy have declined in number with the de
creased popularity of these operations, and meta
static breast cancer is encountered in the peritoneum 
by the surgical pathologist today primarily in cases in 
which it results in intestinal obstruction. Cervical 
carcinomas seldom metastasize to the peritoneum, al
though peritoneal wash cytologies may be positive. 
Positive findings are more common with cervical ad
enocarcinoma than with squamous cell carcinoma.136

Clinically, metastatic peritoneal cancer is often 
manifested by increased abdominal girth secondary 
to ascites. About as often, the metastatic disease is 
asymptomatic and is detected by biopsy at the time 
of exploratory laparotomy or by cytologic examina
tion of peritoneal fluid.

Macroscopic Appearance

Macroscopically, metastatic cancer may vary from 
grossly undetectable to multiple pearly white nodules 
of a few millimeters each to massive peritoneal 
plaques with extensive adhesions leading to a “frozen 
pelvis.” This latter appearance is encountered more 
frequently with ovarian tumors than with other 
primaries.

Microscopic Appearance

The microscopic appearance of the metastatic tumor 
should be similar to that of the primary tumor from 
which it arose. This is important in the differential di
agnosis, because foci of endosalpingiosis are often 
identified by their different appearance from the pri
mary endometrial or cervical tumor with which they 
may be associated. In the differential diagnosis of 
metastatic serous ovarian carcinoma, the presence of 
a papillary architecture and psammoma bodies in en
dosalpingiosis may be confusing. Any peritoneal nod
ules associated with borderline ovarian tumors (see 
Chap. 6) should be carefully classified as benign, bor
derline, or invasive malignant, although, as discussed 
earlier, it is unclear whether invasive “implants” augur 
a worse prognosis than borderline ones.30

Cytologic Diagnosis

Cytologic diagnosis of metastatic carcinoma in peri
toneal fluids is one of the most difficult problems in 
the field of diagnostic cytology. There are many be
nign conditions that can result in the observation of 
atypical mesothelial cells in a peritoneal fluid, and 
some of these conditions (such as endosalpingiosis) 
seem to occur with greater frequency in women who 
have female genital cancer. It behooves the patholo
gist not to overdiagnose such a specimen as malig
nant, even if he or she is tempted to do so by 
knowledge of the presence of a primary carcinoma. 
A cytologic diagnosis of metastatic carcinoma should 
depend on the presence of several groups of cells 
with clearly malignant features, such as cellular en
largement, increased nuclear—cytoplasmic ratio, an 
abnormal, coarsely clumped chromatin pattern, and 
abnormal mitotic figures (Fig. 7-29 and Color Figure 
7-8). Other useful findings include the production of 
mucin and the presence of many cell aggregates with 
a three-dimensional configuration and of two or 
more sex chromatin bodies in a single cell.2-4 Al
though these characteristics identify most metastatic 
cancers in women, other findings may point to spe
cific tumor types: melanin pigment in malignant 
melanoma, bizarre spindle cells in metastatic sarco
mas, and so-called Indian-filing in some cases of met
astatic mammary carcinoma.

Among primary carcinomas of the female genital 
tract, peritoneal cytologic findings are positive in at 
least one half of the cases of ovarian carcinoma,137338 
less frequently in endometrial carcinoma,139-140 and
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FIGURE 7-29 Cluster of malignant cells in peritoneal fluid 
adenocarcinoma of the endometrium.

from a woman with primary

least frequently (less than 10% of cases) in carcinoma 
of the cervix.136 The prognostic significance of a 
positive peritoneal cytology in these tumors has been 
debated, but in general it seems to correlate best 
with high-stage and high-grade tumors and may add 
fairly little to an already poor prognosis. In ovarian 
cancer, however, the FIGO (International Federation 
of Gynecology and Obstetrics) staging system recom
mends that a stage I or II cancer be assigned to sub
group Ic or lie on the basis of a positive peritoneal 
cytology or the presence of ascitic fluid.

Special Variants

Two rare but interesting conditions that should be 
considered under the heading of metastatic tumors 
to the peritoneum are pseudomyxoma peritonei and gli- 
omatosis peritonei. The former term refers to a clin
ical syndrome of mucinous ascites of any origin, but 
most often the syndrome is associated with a muci
nous tumor of the ovary or appendix (and often 
both). The pathogenesis of the peritoneal lesion is 
controversial. Some investigators consider these asso
ciated ovarian and appendiceal tumors to be border
line or low-grade malignant,141 whereas others are 
equally convinced of their benignity.142 The perito
neal lesions may represent metastases but may also 
represent a metaplastic phenomenon such as has 
been suggested in cases of endosalpingiosis and en

dometriosis. Young and colleagues have recently pos
tulated that when pseudomyxoma peritonei occurs in 
association with mucinous tumors of both the ovary 
and appendix, the appendiceal tumor represents the

domyxoma peritonei presents grossly as loculated, 
yellow-brown, glairy mucus on peritoneal surfaces, 
often leading to dense adhesions and an “omental 
cake.” Microscopically, mucinous cells that generally 
show minimal atypia are found (sometimes with diffi
culty) floating in large pools of extracellular mucin. 
The condition is generally considered to be incura
ble, but patients may survive with persistent disease 
for many years. Repeated paracenteses with intraper
itoneal installation of chemotherapeutic agents or 
hyaluronidase may be helpful.

The term gliomatosis peritonei refers to the pres
ence of benign glial implants on peritoneal surfaces 
in association with an immature teratoma of the 
ovary (see Chap. 6). This tumor seems to have a pe
culiar tendency to mature into benign tissues. In one 
large series, extraovarian tumor foci usually were 
better differentiated than the associated primary 
ovarian tumors.144 Mature components other than 
glia may be seen, and the phenomenon has been 
seen in lymph nodes and other metastatic sites (Fig. 
7-30), but the usual presentation is that of multiple, 
small peritoneal nodules composed of histologically 
benign neuroglia (Fig. 7-31). If the glial implants are
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FIGURE 7-30 Mature glial tissue 
in the sinusoids of a pelvic lymph 
node. The patient had immature 
teratoma of the ovary.
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FIGURE 7-31 Multiple peritoneal nodules of benign glial tissue (gliomatosis peritonei) associated 
with ovarian immature teratoma.
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all mature (grade 0), they do not unfavorably influ
ence the prognosis, which then depends largely on 
the grade of the primary ovarian tumor.144-146 
Multiagent chemotherapy is instituted if the primary 
tumor is of high grade or if immature implants are 
found, but in a grade I immature teratoma of the 
ovary with only grade 0 implants, the prognosis is 
excellent without any adjuvant therapy. Second-look 
laparotomies in these latter patients generally have 
shown either persistence or regression (but not 
growth) of the implants.147
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The Placenta

Janice M. Lage

The placenta is the most vital fetal organ: a fetus 
cannot survive without its placenta. The placenta 
serves the most basic metabolic needs of the fetus, 
including respiration, nourishment, and excretion. A 
diseased placenta will continue to function to some 
extent until it is destroyed completely. The fetal se
quelae resulting from placental compromise depend 
on the severity of the insult, the adequacy of residual 
placental function, and the time remaining in utero. 
In many cases, the delivered placenta contains a 
morphologic record of the antecedent intrauterine 
events.

Because the placenta is the most accessible of all 
fetal organs and contains a record of intrauterine e- 
vents, it should not be routinely discarded at deliv
ery. All placentas should be examined by the 
attendant at delivery, usually the obstetrician-gyne
cologist. In most cases, the newborn is healthy, and 
the placenta, being normal on examination, may be 
discarded after neonatal well-being has been en
sured. Unfortunately, untoward outcomes do occur, 
and the placentas from these deliveries should be ex
amined by a pathologist. Table 8-1 lists the indica
tions for placental examination by a pathologist.

Because medicolegal concerns focus attention 
on placental examination as a morphologic record 
of antenatal conditions and intrapartum events, it is 
essential that the practicing general pathologist per
form an adequate gross examination and take appro
priate samples for microscopic examination. In addi
tion, photographs of any gross placental lesions, 
particularly those associated with fetal or neonatal 
death, may be pivotal in the outcome of a legal 
action.

This chapter provides a basic description of pla
cental pathology, focusing on the salient gross and 
microscopic placental lesions encountered in daily 
practice. The intricacies of placental embryology are 
well-covered elsewhere and are not included in this 
book. Many excellent texts are available to aid the 
examiner in evaluating particularly difficult or un
usual specimens.12’1317’48

EARLY DEVELOPMENT

By accessing the maternal circulatory system, the 
placenta obtains essential biological support for the 
fetus. This is first achieved by implantation of the 
blastocyst into the uterine endometrium, which be
gins around postovulatory day 6 or 7 and is com
pleted near day 10 (menstrual cycle day 24).1-2 The 
blastocyst burrows into the decidualized endome
trium, and its trophoblastic shell initially proliferates 
radially, forming the scaffolding for the definitive 
villi that begin to develop during the second week 
after implantation. By the third week, blood lakes 
created between invading villi coalesce, forming the 
intervillous space (Fig. 8-1). Invagination of the ex- 
traembryonic mesenchyme into the villi initiates the 
development of villous capillaries. Developing fetal 
blood cells appear in primitive villous capillaries 
about 28 days after conception (Fig. 8-2).3

The definitive placenta forms from the basally 
oriented villi of the chorion frondosum (Fig. 8-3). 
Peripheral divisions of the main stem villi form sec
ondary and tertiary villi. This villous branching ex-
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pands the interface between the fetal trophoblast 
and the maternal blood, enhancing transfer of 
oxygen and nutrients. Those villi directed toward 
the endometrial cavity, the chorion laeve, atrophy 
due to inadequate nutrition.

The implantation site contains cytotrophoblast, 
syncytiotrophoblast, and intermediate trophoblast, 
with the latter predominating (Fig. 8-4). Mononu
clear trophoblast invades the maternal spiral arteries. 
This trophoblastic invasion of the maternal spiral ar
teries peaks at the 12th week and continues, pro
gressing to the level of the junction between the 
spiral arteries and the myometrial radial arteries.2 
Intravascular trophoblast invades outwardly through 
the vessel walls, splaying apart and destroying mus
cular and elastic fibers. Concomitantly, endometrial 
stromal trophoblast invades the spiral arterial walls 
from the endometrial stroma. The destructive vas
cular invasion by trophoblast eventuates in markedly 
dilated, fibrotic vessel walls, which increase uteropla
cental blood flow while precluding vasoconstriction. 
Between the 14th and 20th weeks, a second wave of 
trophoblast invades deeper into myometrial seg
ments of the spiral arteries, further enhancing blood 
flow.

TYPES OF TROPHOBLAST

By microscopy, three types of trophoblast are identi
fied: cytotrophoblast, syncytiotrophoblast (syncyti
um), and intermediate trophoblast (Fig. 8-5). The 
cytotrophoblast forms single, polygonal to oval cells 
with vesicular nuclei, prominent nucleoli, moderate 
amount of clear to granular cytoplasm, and distinct 
cell borders. Cytotrophoblastic mitotic activity is 
brisk during the first trimester and virtually inap
parent by term. The syncytiotrophoblast represents 
an amalgamation of cytotrophoblastic cells forming a 
large, multinucleated “cell” with abundant, dense, 
amphophilic to violaceous cytoplasm with multiple 
vacuoles. The nuclei shrink, resulting in more con
densed, pyknotic chromatin. The syncytiotropho
blast is incapable of cell division but remains 
metabolically active. The third type of trophoblast, 
previously termed X cells, is now known as interme
diate trophoblast* This trophoblast is characterized 
by discrete cells, which may be uninucleate, binucle
ate, or multinucleate. Their cell shape ranges from 
round and polygonal with abundant eosinophilic to 
amphophilic cytoplasm to spindle-shaped with atten
uated cytoplasm. Nuclei of the intermediate tropho
blast are hyperchromatic and may be lobulated. 
Nucleoli are inconspicuous.

Trophoblast may be divided into two groups: vil
lous or extravillous. Villous trophoblast encompasses 
that trophoblast overlying the villi: cytotrophoblast, 
syncytiotrophoblast, and scant intermediate tropho
blast (see Fig. 8-5). Most extravillous trophoblast is

TABLE 8-1
Indications for Placental Examination

Fetal Indications
Untoward obstetric outcome
Stillbirth
Small or large neonate for gestational age
Known or suspected intrauterine infection, maternal 

toxoplasmosis
Malformations or deformations, oligohydramnios, 

chromosomal anomalies
Multiple gestation

Maternal Indications
Abnormal pregnancy: poor fetal growth, hyperemesis, 

a-fetoprotein abnormalities
Preterm labor
Premature rupture of membranes
Abruption or unexplained vaginal bleeding
Maternal fever, septicemia, chorioamnionitis
Maternal disorders affecting pregnancy: 

preeclampsia/eclampsia, hypertension, diabetes, blood 
dyscrasias, malignancy

Placental Indications
Cloudy, foul-smelling membranes
Excessively large or small placenta for gestational age
Abnormalities of shape
Placental hematoma(s) and thrombi
Abnormalities of umbilical cord: cysts, knots, single 

umbilical artery, webs, bands
Abnormalities of chorionic membranes: white spots on fetal 

surface, yellow streaking, extrachorial gestation, cysts

intermediate trophoblast with some syncytiotropho
blast and cytotrophoblast (see Fig. 8-4). Extravillous 
trophoblast may be found in the uterine implanta
tion site, both intravascularly and within endometrial 
stroma and myometrium, placental septa, and pla
cental membranes.

ANATOMY

Viewed from the maternal surface, the placental disc 
is formed of 15 to 20 so-called maternal cotyledons, 
nodules of villous tissue created and demarcated by 
the placental septa (see Fig. 8-4). The placental septa 
are infoldings of decidua and implantation-site 
trophoblast that are pulled up into the placental pa
renchyma by their attachment to more slowly 
growing anchoring villi. The maternal cotyledons 
have no functional significance (see Fig. 8-3).

In contrast, a fetal cotyledon describes all villous 
tissues derived from a main stem villus (see Fig. 8-3) 
and consists of an anatomic unit with a single stem 
artery from one of the umbilical arteries. A placental 
lobule is the villous tissues derived from a secondary 
stem villus. The functional unit of the placenta is the 
tertiary villus, also called the terminal villus. Fetal 
metabolic needs are satisfied by active and passive 
transport of nutrients, gases, and hormones across 
the vasculosyncytial membranes of terminal villi.



450 I Chapter 8. The Placenta

FIGURE 8-1 (A) Day 10 to 11. The blastocyst
is embedded in the superficial endometrium. 
I'he embryo is not present in the exocoelomic 
cavity in this section. The trophoblastic shell is 
composed of syncytiotrophoblast and cytotro
phoblast. (B) Blood lacunae are formed by in
vading cytotrophoblast and syncytiotropho
blast. (Lage JM. Diagnostic dilemmas in gyne
cologic and obstetric pathology. Semin Diagn 
Pathol 7(2):146-155, 1990)

FIGURE 8-2 An immature villus with villous 
capillaries containing nucleated red blood 
cells. The villus surface is composed of two 
layers: inner cytotrophoblast and outer syn
cytiotrophoblast. The stroma contains fibro
blastic stromal cells and macrophages (Hof
bauer cells).
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FIGURE 8-3 Placental structure. Top-. The umbilical cord inserts into the chorionic plate (am
nion, chorionic vessels [light lines] from umbilical cord arteries and vein, and chorion). Umbilical 
arteries branch onto the surface of the chorionic plate and penetrate the placental villous paren
chyma. They divide with the villous branches to the tertiary villus, where the vessels closely ap
proximate the maternal intervillous space, then pass back to the chorionic plate, ultimately fusing 
to form the umbilical vein. The basal plate is the interface between the placental villous tissue and 
maternal endometrium. Maternal uteroplacental arteries or spiral arteries (heavy lines) perfuse the 
intervillous spaces, and uteroplacental veins (superficial endometrial sinusoids, light lines) drain 
blood from tbe intervillous spaces. Fetal cotyledons may be single (right) or multiple (left). The ma
ternal cotyledon is outlined by slanted lines. Arrows indicate direction of maternal blood flow.

The size of tertiary villi decreases throughout 
gestation. In the first trimester, the tertiary villi mea
sure 170 gm in diameter; by second trimester, 70 
gm; and by term, 40 gm. The presence and number 
of syncytiotrophoblastic knots reflects villous matu
ration: the closer to term, the more syncytial knots. 
A placenta may be described as immature or mature 
based on villous size and amount of syncytial knots. 
Mature placentas, usually after 34 weeks’ gestation, 
contain small tertiary villi, and there is close approxi
mation of capillary vascular endothelium to attenu
ated syncytium facing the maternal intervillous 
space. There is scant villous mesoderm, little if any 

cytotrophoblast, and syncytial knots on roughly 30% 
to 40% of villi. Placentas lacking these features are 
termed immature. Placental maturity does not connote 
gestational maturity. A term placenta associated with 
fetal a-thalassemia will remain histologically immature 
even when delivery occurs at 40 weeks’ gestation.

The umbilical cord contains two arteries car
rying deoxygenated blood from the fetus to the pla
centa, and one vein carrying oxygenated blood from 
the placenta back to the fetus. The extraplacental 
fetal membranes are composed of amnion, chorion, 
and decidua. The umbilical cord and extraplacental 
membranes may be described as placental adnexa.

FIGURE 8-4 Decidualized endometrium 
with implantation-site trophoblast com
posed of mononucleated and multi
nucleated trophoblast. This histologic 
finding confirms intrauterine pregnancy. 
(Lage JM. Diagnostic dilemmas in gyne
cologic and obstetric pathology. Semin 
Diagn Pathol 7(2): 146-155, 1990)
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FIGURE 8-5 First -trimester villus with basal 
proliferation of cytotrophoblast (nearest vil
lus), intermediate trophoblast (central core of 
trophoblast), and multinucleated syncytio- 
trophoblast (facing the maternal intervillous 
space).

EVALUATION OF EARLY CONCEPTUSES: 
SPONTANEOUS ABORTUSES, ELECTIVE 
TERMINATIONS, AND ECTOPIC 
PREGNANCIES

The pathologist’s role in the evaluation of uterine 
curettings from an early conceptus is to document 
the presence and normality of fetal tissues: embryo, 
villi, or trophoblast (see Fig. 8-4). The gross spec
imen should be examined by someone with knowl
edge of normal fetal and placental morphology. Fetal 
tissues recognized grossly or found microscopically 
confirm intrauterine pregnancy. Identifying pla
cental villous tissue verifies intrauterine pregnancy; 
however, any gross diagnosis requires microscopic 
confirmation because decidua may simulate villi. Im
plantation-site trophoblast or syncytiotrophoblast 
alone also confirms intrauterine pregnancy.

The extent of microscopic examination is deter
mined by the nature of the specimen. In most insti
tutions, identification of grossly normal fetal and 
villous tissues appears adequate in elective termina
tions of pregnancy with no abnormal maternal or 
fetal history. Microscopic examination is reserved for 
specimens with abnormal clinical history, gross feto
placental abnormalities, or scant tissue. Although 
uterine curettings after a spontaneous abortion or 
complete abortion may contain only scant villous tis
sue, this is not the case for curettings from an elec
tive termination (therapeutic abortion). In this case, 
identification of only a small amount of placental 
tissue is abnormal, and the following possibilities 
should be considered: clinically unknown or unsus

pected spontaneous or missed abortion, ectopic preg
nancy, or incomplete uterine evacuation. When 
confirmation of intrauterine pregnancy is lacking (ie, 
no fetal or villous tissue and no trophoblast), the pa
thologist is obligated to notify the clinician that an 
ectopic pregnancy cannot be excluded regardless of 
the clinical circumstances. An immediate verbal re
port regarding the possibility of ectopic pregnancy 
must be given. The clinician also should be notified 
when the pathologist suspects that the uterine 
curettings contain a paucity of villous tissue for the 
gestational age in an elective termination.

Microscopic examination of all spontaneous 
abortuses is required to document the presence of 
villous tissues and to exclude hydatidiform mole. 
Cytogenetic analysis of fetal or placental tissues 
should always be performed after the third sponta
neous abortion or when gross fetal anomalies are 
present. Excellent recent texts describe normal fetal 
histology and development.5 6

The villi of a missed or spontaneous abortus may 
be small and sclerotic or large and edematous. In the 
hydropic abortus, the villi are diffusely enlarged and 
balloon-shaped, but the villous trophoblast is attenu
ated (see Fig. 8-6). Villous cavitation, both real and 
as a result of tangential sectioning of the chorion 
plate, may be apparent. Diagnosis of hydatidiform 
mole is excluded as there is no trophoblast hyperpla
sia. More than 50% of missed abortions have chro
mosomal anomalies.7 Excluding triploidy and partial 
hydatidiform moles, chromosomal anomalies such as 
autosomal trisomies, 45,X, tetraploidy, and mosaic
isms are not associated with specific villous morpho
logic alterations.7



FIGURE 8-6 Hydropic abortus with a spec
trum of villus sizes, attenuated trophoblast, 
and focal cavitation. (Lage JM. Diagnostic di
lemmas in gynecologic and obstetric pathol
ogy. Semin Diagn Pathol 7(2): 146-155, 1990)
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GROSS EXAMINATION

There are many protocols for gross placental exami
nation. An example is provided in Appendix 8-1. 
The placenta can be kept refrigerated for several 
days without significant destruction of morphology. 
The two most important physical requirements for 
gross examination are appropriate gear designed to 
protect the prosector from blood splashes (eg, gog
gles, mask, hat, gloves, gown, and shoe covers) and a 
large sink with running water and an adjacent 
cleared surface.

Placental dimensions are measured and the disc 
shape recorded. Fetal surface, membranes, and cord 
are examined. The umbilical cord is measured and 
the number of vessels recorded. One or two sections 
of umbilical cord are taken, preferably not from the 
placental insertion site. A membrane roll (or jelly
roll) is prepared and fixed. The adnexa are then 
trimmed and the placental disc weighed. The pla
centa is turned over and the maternal surface exam
ined. Any blood clots are measured and noted. The 
completeness of the maternal surface is assessed. 
Slicing the entire disc from decidua to chorionic 
plate allows inspection and palpation of parenchyma. 
The color of the villous parenchyma is recorded. All 
lesions, particularly infarcts, thrombi, hematomas, or 
undefined nodularity, are measured and described. 
If no lesions are identified, three routine cassettes 
containing the following should be submitted:

1. Umbilical cord and membrane roll
2. Random section of peripheral parenchyma 

(avoid atrophic areas)
3. Random section of central parenchyma.

Any gross lesion should be sampled for micro
scopic examination. Transverse parenchymal sections 

should include the full thickness from chorionic 
plate to the basal plate, with chorionic plate vessels 
cut in cross section if possible. Representative tissue 
blocks (or the entire placenta) should be fixed over
night and trimmed the next day. Placental paren
chyma is excessively bloody and requires prolonged 
fixation. Fresh tissues submitted for routine pro
cessing and sectioning the following day usually re
sult in inadequate fixation and, although interpreta
ble, are suboptimal.

Placental Weight

The weight of a normal placenta increases with ges
tational age. Published charts compare normal pla
cental weights by gestational age for whites and 
blacks.9 These weights are based on trimmed, 
unfixed placentas. Roughly, by 20 weeks’ gesta
tional age, the placental weight should not exceed 
150 g, or, at 30 weeks’ gestational age, 375 g.8 A 
term placenta weighs 400 to 600 g. A heavy pla
centa, or placentomegaly, is associated with maternal 
and fetal disorders, some of which are listed in 
Table 8-2. Most common is fetal macrosomia, which 
results from maternal diabetes or, less frequently, 
from Beckwith-Wiedemann syndrome.10 A meta
bolic storage disorder may be diagnosed by unusual 
vacuolation of villous and extravillous trophoblast 
and villous stromal cells (see Fig. 8-7).11 A small pla
centa is often associated with a small baby, suggest
ing intrauterine growth retardation. Others have 
dismissed the value of placental weights, suggesting 
that differences from the norm may be accounted 
for by variation in the amount of fetal blood re
tained in the placenta, a function of the time of 
cord clamping.12
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TABLE 8-2
Conditions Associated With Placentomegaly

Diabetes mellitus, maternal
Blood dyscrasia, fetal-maternal
Neoplasm, fetal or maternal
Storage disorder, fetal
Chronic fetal infection
Fetal macrosomia
Multiple gestations
Anemia, maternal or fetal
Hydrops fetalis, not otherwise specified

Placental Shape

Placental shapes vary greatly. Some shapes are vari
ants of normal with no clinical significance, whereas 
others are associated with potential fetal morbidity 
and mortality. Figure 8-8 illustrates the spectrum of 
singleton placental forms. Placentas usually are dis
coid and can be as large as 15 to 20 cm at term.

Succenturiate or Accessory Placenta 
(Placenta Succenturiata)

Extra lobules of placental parenchyma separated 
from the main disc are termed accessory or succentu
riate lobes and constitute the most common variation 
of placental shape in singletons (Fig. 8-9). Succentu
riate placentation occurs in roughly 3% of placen
tas.13 It refers to a single (and rarely multiple), 
detached, smaller placental lobule, whose connection 
to the main disc is by way of chorionic vessels in the 
fetal membranes with minimal or no underlying pa
renchyma (see Fig. 8-9). The umbilical cord tends to 

insert centrally into the main mass. In most, the 
membranous chorionic vessels are completely unpro
tected by underlying villous parenchyma, placing 
them at risk for rupture, particularly when crossing 
the cervical os. Antepartum traumatic (iatrogenic) 
rupture of such vessels has resulted in rapid fetal ex
sanguination and death. In addition to fetal risks in 
succenturiate placentation, severance and retention 
of the accessory lobe may result in postpartum ma
ternal hemorrhage.

Bilobate or Bipartite Placenta 
(Placenta Bilobata)

The bilobed or bipartite placenta consists of two sep
arate placental masses of equal size joined by an 
isthmus composed of thinned parenchyma or mem
branes (Fig. 8-10). The umbilical cord tends to insert 
near the center of the isthmus or on the membranes 
near the isthmus. This type of placentation generally 
is not associated with poor fetal outcome. Depending 
on the architecture of the umbilical and chorionic 
vessels, there is some potential for antepartum dis
ruption similar to that caused by the succenturiate 
placenta (Fig. 8-11). Bilobate placentation has been 
associated with older women of high gravidity, with 
infertility, and with increased manual placental ex
traction.14 Trilobate and multilobate placentas are 
similar to bilobate placentas except that three or 
more lobes of similar sizes are present. The multi
plex placentations (placenta duplex, triplex, and multi
plex') are similar to the multilobed placentas except 
that in multiplex placentas each lobule is perfused di
rectly from the umbilical cord rather than through 
chorionic vessels derived from the single dominant 
lobe as in multipartite placentations.

FIGURE 8-7 Fetal storage disorder, a GM, 
gangliosidase deficiency, is reflected in vacuo
lation of villous syncytiotrophoblast and 
stromal cells. Both cytotrophoblast and inter
mediate trophoblast of basal plate (not shown 
here) were vacuolated.
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NOMENCLATURE
OF ANOMALIES 

OF PLACENTAL FORM

DT. PLAC. MARGINATA & CIRCUMVALLATA

section x-y^^-----' section
PARTIEL—MARGIN ATA—TOTAL CIRCUMVALLATA

1.DISCOID PLACENTA Y.PLAC. BI-JRI-i MULTILOBATA

ROUND OVAL TRIANGULAR

Insertions. VI.PLAC. DU-.TRI- & MULTIPLEX

CENTRAL PARACENTRAL PARAMARG. MARGINAL VELAMENT
K.PLAC.ZONARIA VU.PLAC. BI-TRI-& MULTIPARTITA /tn ZTA

INCOMPLETE (reniform I * COMPLETE ( annular)

HI.PLAC. MEMBRANACEA FENESTRATA Vm.PLAC.SUCCENTURIATA & SPURIA

SUCCENTURIATA SPURIA

FIGURE 8-8 Anomalies of placental form.

Other Abnormal Placental Shapes

The most extreme form of multilobation is the pla
centa membranacea (diffusa). This type of placentation 
is common in animals and is the norm for sheep. In 
our experience, placenta membranacea has an inci
dence of roughly 1 in 20,000 to 30,000 births. The 
placenta consists of numerous (15 to 30), 2- to 3-cm 
masses of chorionic villi dispersed throughout the 
entire gestational sac. It is as if the chorion laeve 

failed to atrophy and a single dominant placental 
disc never formed. Each lobule of villi tends to have 
a single chorionic artery and vein connecting directly 
to the umbilical cord or to another lobule. Placenta 
membranacea usually is placenta previa and may well 
be placenta accreta. It is associated with increased 
vaginal bleeding during pregnancy and, more com
monly, with postpartum bleeding, often due to re
tained placental tissues.

FIGURE 8-9 Succenturiate placenta (placenta 
succenturiata), a variant of placenta bipartita. 
Chorionic vessels travel unsupported through 
the placental membranes to the accessory lobe. 
Vessels of the accessory lobe unite with those 
of the main disc on the chorionic plate before 
entering the umbilical cord.
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FIGURE 8-10 Bilobed placenta (placenta bi
partita). The umbilical cord inserts centrally 
into membranes between the two placental 
discs.

In the ring-shaped placenta (complete placenta 
zonaria), the villous tissue is annular, forming a 
doughnut-like ring. When fixed, it can stand up on 
its own. This type of placentation is uncommon and 
in our experience occurs in about 1 in 50,000 births. 
The umbilical cord may insert onto the membranes.

A fenestrate placenta (placenta fenestratai) has a lo
calized, approximately 2-cm, round to oval absence 
of villous tissue, generally within a central or para
central portion of the chorionic plate. This curious 
villous defect has not been ascribed to any known 
predisposing factors.

Abnormal Membrane Insertions

In normal marginal insertion, the placental mem
branes insert at the edge of the chorionic plate. Pla
centa extrachorialis describes the general category of 
abnormal membrane insertion, of which there are 
two main types: circummarginate (placenta marginata) 

and circumvallate (placenta vallata-, see Fig. 8-8). In the 
circummarginate placenta, the membrane insertion 
appears normal except that there is a 1- to 2-cm white 
plaque along a portion or the entire circumference of 
the chorionic plate (Fig. 8-12). On microscopy, this 
subchorionic white plaque consists of maternal de
cidua and some implantation-site trophoblast with the 
placental villi tucked under the intervening endome
trium. There seem to be minimal sequelae associated 
with circummarginate membrane insertion.

In contrast, in circumvallate membrane insertion 
the extraplacental membranes are folded back onto 
themselves resulting in a deep “V” on the fetal sur
face, distal to which a layer of endometrium is sand
wiched between the extraplacental membranes and 
the marginal chorionic villi (Fig. 8-13). Circumval
late placentation may be associated with prior mar
ginal placental separation. Pregnancy outcome gen
erally is normal. A full spectrum of intermediate 
forms of membrane insertions ranging from circum
marginate to circumvallate have been observed.

FIGURE 8-11 This umbilical artery is lacer
ated at the umbilical cord insertion site (same 
placenta as in Fig. 8-10).



FIGURE 8-12 Circummarginate membrane in
sertion is indicated by the rim of white tissue at 
the placental margin (arrows). Innocuous sub- 
chorionic cysts are seen on the fetal surface.
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PLACENTA CRETA

Placenta accreta refers to an abnormal adherence of 
the placenta to the uterus after delivery of the fetus. 
It is a clinical diagnosis. Pathologists have proffered a 
variety of histologic criteria to support its diagnosis. 
The most common, a lack of decidua intervening be
tween villi and myometrium, may be a subjective 
call. Any placental tissue remaining in the uterus 
after the third stage of delivery implies abnormal ad
herence. By this definition, villous tissue in a post
partum hysterectomy specimen connotes placenta 
accreta. Villi may be implanted directly onto myome
trium, with little to no intervening fibrin, implanta
tion-site trophoblast, or decidua. Most commonly, 
the retained villi are associated with scant implanta
tion-site trophoblast and fibrin, with minimal, if any, 

decidua. Placenta accreta may be focal or extensive, 
involving the entire placenta. Most often, placenta 
accreta is focal, and the scant amount of residual vil
lous tissues in a postpartum hysterectomy belies the 
gravity of this potentially life-threatening process.

Placenta increta refers to villi within the myome
trium, usually involving previous cesarean section or 
myomectomy scars. In some, there is no history of 
previous uterine instrumentation. The placentation 
of all ectopic pregnancy sites including fallopian 
tubes, cornua, and cervix is increta or percreta.

The most severe and life-threatening abnormal 
placentation is placenta percreta, in which villi pene
trate through the uterine wall to the serosa. Placenta 
percreta may cause bleeding at any point in gesta
tion, with severe postpartum hemorrhage occurring 
if manual or surgical placental extraction is at
tempted. All forms of placenta creta are associated

FIGURE 8-13 Circumvallate membrane insertion. 
Placental membranes are doubled back onto the 
fetal surface (arrow).
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with increased postpartum bleeding, which may ne
cessitate hysterectomy for control. Uterine inversion, 
although uncommon, is a serious and potentially le
thal complication resulting from failure to diagnose 
placenta creta.

UMBILICAL CORD

The normal umbilical cord measures 40 to 70 cm in 
length at term, is 1 to 2 cm in diameter, and contains 
three vessels. The umbilical vessels are cushioned 
within Wharton’s jelly, a myxomatous substance pro
viding structural support. The amnion forming the 
surface of the cord is contiguous with the amnion of 
the placental membranes.

Gross structural abnormalities of the cord in
volve its insertion into the placental disc, the number 
and structure of vessels and vestigial remnants, its 
shape, and intrinsic tumors. The most common ab
normality of the cord, inflammation of cord vessels 
relating to chorioamnionitis, is presented in the sec
tion dealing with placental infections.

Umbilical cords measuring less than 40 cm in 
length are arbitrarily designated short, whereas those 
more than 70 cm in length are called long. An um
bilical cord that appears short at placental examina
tion may simply be incomplete, with a section of 
cord having been submitted for blood gas analysis or 
an unusually long portion left attached (temporarily) 
to the infant. Truly short cords have been associated 
with congenital anomalies such as gastroschisis, amni
onic band syndrome, abnormal fetal brain develop
ment, and low intelligence quotients in childhood.15 
They generally are associated with a lack of fetal 
movement, whereas long cords have been associated 
with excessive fetal movement. Entrapment of fetal 
parts (nuchal cord), formation of true knots, and 
cord prolapse are the main risks associated with a 
long cord. In the rare total absence of the umbilical 
cord, termed acordia, the fetal abdomen is juxta
posed to the placenta (Fig. 8-14). These fetuses gen
erally do not survive.

FIGURE 8-14 In the total absence of the umbilical cord 
(acordia), the fetal abdomen is juxtaposed to chorionic vessels.

Normally, the umbilical cord inserts centrally or 
slightly eccentrically into the chorionic plate (see Fig. 
8-9). Insertion at the edge of the placental disc is 
termed marginal (battledore), and occurs in around 
6% of cases. Studies analyzing the association be
tween marginal cord insertion and fetal sequelae 
have yielded conflicting results. Recently, Davies 
found marginal cord insertion associated with fetal 
growth retardation.16

In 1% of placentas, the cord inserts directly into 
the fetal membranes. This is called membranous (vela- 
mentous) insertion. The fetal vessels may be trauma
tized or compressed due to a lack of underlying 
placental parenchyma (Fig. 8-15).17 Membranous inser
tion of the cord in twins is seven times more common 
than in singletons. Membranous vessels crossing over 
the cervical os, vasa previa, may be ruptured during 
labor or delivery, leading to fatal fetal exsanguination. 
Robinson found fetal structural deformities, including 
hip dislocation and skull malformations, associated 
with membranous cord insertion.18

The normal cord contains two arteries and one 
vein. Absence of one umbilical artery, termed single 
umbilical artery, occurs in 1% of placentas and is 
more frequent in twins and in whites.19’20 It is associ
ated with congenital anomalies, most often involving 
the genitourinary and cardiovascular systems, chro
mosomal anomalies, stillbirth, and neonatal death. 
Leung found renal anomalies in 19% of fetuses with 
single umbilical artery who were studied by obstetric 
ultrasonography.19 Others have suggested that there 
is no predilection for specific types of anomalies asso
ciated with single umbilical artery.17 Because the um
bilical arteries may fuse near the chorionic insertion 
site, sections of cord documenting vascular content 
should be taken proximal to the insertion site. In 
some states in the United States, the delivering phy
sician is required by law to document the number of 
umbilical cord vessels at birth.

A true knot in the umbilical cord is found in 
about 1% of deliveries and most often is inconse
quential. Normally, a true knot slides up and down

FIGURE 8-15 Membranous insertion of umbilical cord.
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the cord and does not restrict blood flow. Umbilical 
cords with two or three knots, or a knot “tied twice” 
have been observed. True knots are an uncommon 
cause of intrauterine fetal death (Fig. 8-16). A true 
knot is described as occlusive when associated with a 
marked narrowing of the cord on one side of the 
knot and dilatation on the other. The false knot is not 
a knot at all (Fig. 8-17). It consists of a varicosity or 
tortuosity of an umbilical vessel and, unless associ
ated with a thrombus, leads to no sequelae.

Vascular structural abnormalities of cord vessels 
include thrombosis, stenosis, and aneurysms. Com
plete thrombosis of the umbilical vein is lethal. Par
tial thrombosis may result in placental hydrops (Fig. 
8-18). Thrombosis of one umbilical artery is not life
threatening. Occasionally, an umbilical artery is ste
notic. Arterial stenosis has been suggested as a cause 
of single umbilical artery. Aneurysms of the umbil
ical vein have been associated with fetal systemic vas
cular malformations (Fig. 8-18).

In its early form, the primitive umbilical cord 
contains the omphalomesenteric duct, the allantoic 
duct, and the vitelline artery and vein. The omphalo
mesenteric duct connects the fetal yolk sac with the 
small intestine at the site of a Meckel’s diverticulum. 
It atrophies during the 7th to 16th week. Vestigial 
remnants of the omphalomesenteric duct may be 
found in the periphery of the cord in Wharton’s jelly 
near the amnionic surface. The duct is lined by cu- 
boidal to columnar, intestinal-type epithelium, often

FIGURE 8-16 True knot in umbilical cord resulting in fetal 
death in utero.

FIGURE 8-17 False knot of umbilical cord.

mucin-containing, which may be hyperplastic or met
aplastic. Adenomas of small or large intestinal-type 
epithelium and a variety of mesodermally derived 
composite lesions, parallelling those of a Meckel’s di
verticulum, may develop within omphalomesenteric 
duct remnants (Fig. 8-19). In rare cases, such a le
sion prolapses out the omphalomesenteric duct, 
through Wharton’s jelly, and onto the cord surface, 
forming a pedunculated, beefy-red polyp.

Remnants of the allantoic duct are more common 
but less interesting. In early fetal life, the allantoic 
duct serves as a conduit for the fetal bladder. True 
to its association with the urinary tract, it is lined by 
a transitional-type epithelium that remains flat to cu- 
boidal, with scant clear cytoplasm. The duct is often 
encountered in routine sections of the umbilical 
cord, lying between the umbilical arteries. Remnants 
of the vitelline vessels may be found in the term 
cord. They have no known clinical significance in the 
mature placenta.

There are rare umbilical cord cysts containing 
Wharton’s jelly (Fig. 8-20). The more exotic, benign 
vascular tumors of the umbilical cord include heman
giomas (angiomyxomas) and teratomas. Although 
most cord hemangiomas are benign, the larger ones

FIGURE 8-18 Aneurysm of umbilical vein associated with a 
large thrombus.
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FIGURE 8-19 Intestinal-type epithe
lium within an omphalomesenteric 
duct remnant of an umbilical cord in a 
term infant.

may shunt blood or compress umbilical cord blood 
flow (Fig. 8-21). Some have obstructed delivery or 
have been associated with stillbirth.21-22 Rare umbil
ical cord teratomas have been reported.23 Some of 
these may represent included twins.

Bacteria can infect the cord, giving it an overall 
cloudy appearance. In contrast, fungal colonization by 
Candida species produces multiple, creamy yellow 
nodules, typically 3 to 4 mm in diameter and located 
just under the amnion. By microscopy, spores and 
hyphal forms are seen on hematoxylin and eosin- 
stained sections (Fig. 8-22) and are highlighted by 
periodic acid-Schiff or silver stains. The newborn 
may have disseminated skin nodules or may be to
tally normal. Candidal septicemia and pneumonia 
are rare.

FIGURE 8-20 Umbilical cord cyst containing Wharton’s jelly.

The amnion of the cord may undergo meta
plastic changes, including squamous metaplasia and 
columnar metaplasia (see discussion later in this 
chapter). Deposits of amnion nodosum are usually lo
cated at the base of the cord, although the amnion 
overlying the chorionic plate tends to be involved 
more extensively. Amnionic bands may entwine, con
strict, or occlude the cord.

PLACENTAL MEMBRANES

The fetus floats in amnionic fluid enclosed within 
the amnionic cavity. The amnionic sac enlarges and 
obliterates the chorionic cavity and fuses with the 
chorion. The uterine cavity itself is obliterated near 
the end of the third month by the fusion of the cho
rion laeve and its attached decidua capsularis to the 
decidua vera (decidua parietalis). The amnion, cho
rion laeve, and decidua form the extraplacental 
membranes.

The amnion is composed of a single layer of flat
tened to cuboidal epithelial cells (amniocytes) atop a 
mesoblastic connective tissue layer. The chorion con
tains extravillous trophoblast and is adjacent to the 
maternal decidua. Within the chorion laeve of the 
extraplacental membranes are remnants of atrophic 
villi. The decidua is composed of decidualized endo
metrial stroma, endometrial glands, and spiral arter
ies. Macrophages are present in all three layers. 
Microscopic examination of the membranes provides 
valuable information about acute and chronic pla
cental infection, meconium or blood exposure, ma-
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FIGURE 8-21 Hemangioma of umbilical 
cord.

tfernal disorders affecting uteroplacental perfusion, 
and the amount of amnionic fluid.

Ctiorioamnionits

Chorioamnionitis is diagnosed pathologically by ma
ternal leukocytes infiltrating into the chorioamnionic 
membranes. Chorioamnionitis is rare in the first tri
mester. In the second trimester, it is a common cause 
of premature labor, premature rupture of mem

branes, and stillbirth. At term, it is often observed 
histologically but is rarely associated with poor neo
natal outcome if delivery is achieved within the first 
24 hours.24 Chorioamnionitis is discussed in more 
detail in the section on placental infections.

Meconium

Fresh meconium is dark green and viscous. It is wa
ter-soluble and easily cleared in tissue processing. In

FIGURE 8-22 Umbilical cord with collection 
of spores and hyphal forms of Candida spe
cies on surface of cord. There is superficial 
invasion of the umbilical cord and acute 
inflammation.
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histologic sections, it is light yellow, finely granular, 
dusty, and far less bright yellow than hematoidin. 
Hemosiderin is coarsely granular and yellow-brown 
to brown and, unlike meconium, is refractile.

The timing and response to meconium exposure 
in vivo is not well characterized. Apparently, meco
nium initially causes focal epithelial necrosis, fol
lowed by amnionic columnar metaplasia with bal
looning and cytoplasmic vacuolization.17 Associated 
subamnionic macrophages engulf meconium pig
ment (Fig. 8-23). Imbued meconium can be found in 
macrophages of the chorion, umbilical cord, or de
cidua. The high degree of water solubility accounts 
for the marked disparity between the intense green 
to brown discoloration of the fetal surface in meconi
um-stained placentas and for the subtlety of histo
logic findings.

In vitro studies suggest that meconium appears 
within chorionic macrophages about 3 hours after 
fetal release (see Fig. 8-23).25 There is some evidence 
to suggest that meconium induces necrosis of umbil
ical cord vascular smooth muscle, thereby causing 
vasospasm and decreasing fetal blood flow.26 Meco
nium staining of the placenta is not invariably 
associated with fetal meconium aspiration.27

All green-stained placentas are not the result of 
meconium passage. Green discoloration may reflect 
hemosiderin deposits from metabolized blood of pla
cental thrombi, hematomas, abruptions, fetal hemol
ysis, and marginal hemorrhages. Sometimes it is 
difficult to differentiate meconium from hemosid
erin; in such cases, an iron stain is helpful.

Amnion Nodosum

Amnion nodosum consists of nodular deposits of 
fetal vernix caseosum and debris atop ulcerated am

nion (Fig. 8-24). It is always associated with oligohy
dramnios. The deposits may be numerous (more 
than 100), elevated, yellow to cream-colored. They 
measure 2 to 5 mm in diameter. In contrast to squa
mous metaplasia, they are easily removed by firm 
scraping. Although they center around the umbilical 
cord insertion and extend centrifugally from the 
juxtaumbilical chorionic plate, some deposits may be 
found on the extraplacental membranes.

Microscopic examination often reveals an ulcer
ated amnion, which may be attenuated but intact. 
The nodule consists of an eosinophilic hump of de
bris: parakeratotic fetal squames, hair, and amor
phous granular material (Fig. 8-25). At the edges, 
regenerating amnion may partially cover the nodule. 
Amnion nodosum, apart from its association with oli
gohydramnios, is related to structural anomalies of 
the fetal urinary tract and may result from bilateral 
renal agenesis, cystic dysplastic kidneys, ureteral 
atresia or agenesis (bilateral), absence of the urinary 
bladder, posterior urethral valves with marked ob
struction, urethral stenosis, or atresia. Oligohydram
nios from preterm rupture of membranes usually 
results in fewer deposits of amnion nodosum than 
does bilateral renal agenesis. Amnion nodosum 
should prompt careful monitoring and evaluation of 
the newborn’s urinary tract.

Squamous Metaplasia

Squamous metaplasia may involve the amnion of the 
umbilical cord and the placental membranes. It is 
grossly similar to amnion nodosum except that the 
nodules are smaller and whiter. Firm scraping will 
not remove a nodule of squamous metaplasia be
cause it is an inherent part of the amnion. By micros
copy, it consists of multilayered squamous epithelium
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FIGURE 8-Z3 Placental membranes with 
subamnionic macrophages imbued with finely 
particulate, granular meconium (arrows'). 
Meconium is also present in superficial 
macrophages in the chorion. Amnionic epi
thelium is avulsed.
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FIGURE 8-24 Fetal surface of placenta showing nodular deposits 
of amnion nodosum on amnion overlying chorionic vessels 
(arrow). Fetus had bilateral renal agenesis.

complete with keratohyalin granules and occasionally 
with dense ortho- or parakeratosis (Fig. 8-26). It has 
no known clinical significance and its importance de
rives from differentiating it from amnion nodosum. 
Microscopy should be performed in all cases of nod
ular deposits on the fetal surface.

Amnionic Vacuolization

Fetal gastroschisis is associated with a distinctive vac
uolization of the amnion. The eosinophilic cytoplasm 
of the amnion contains a single vacuole or a few 
small to medium-sized clear vacuoles. In contrast to 
the columnar metaplasia associated with meconium 
exposure, the nuclei of amnionic vacuolization in 

gastroschisis are normal and not pyknotic. This type 
of vacuolization generally is not found with fetal 
omphalocele.

Amnionic Band Syndrome

Amnionic band syndrome (amnion rupture se
quence) results from a premature rupture of the am
nion. The fetus is no longer housed in the amnionic 
cavity, but within a cavity lined by subamnionic con
nective tissues or chorion.28 The strings or bands of 
the ruptured amnion and its connective tissue may 
entrap, disrupt, or amputate developing fetal struc
tures. The resultant malformations depend on the 
timing of the rupture and the site of entrapment. 
Rupture in early gestation leads to major malforma
tions, such as craniofacial defects, some types of 
encephaloceles and meningoceles, and possibly gas
troschisis. Usually severe oligohydramnios ensues, 
with resultant pulmonary hypoplasia, positional de
formations of extremities, and Potter facies. Ampu
tation of an arm, leg, or even the head may occur. 
The fetus, even with good Apgar scores at birth, 
often dies shortly after birth of pulmonary 
insufficiency.

Rupture later in pregnancy is less destructive, al
though bands may entrap fingers, toes, or feet, re
sulting in amputation, constriction, or deformation 
(Fig. 8-27). Examination of the placenta shows avul
sion of the amnion with erosion of the subamnionic 
connective tissue. Remnants of amnionic bands en
circle the base of the umbilical cord or entrap fetal 
parts. Amputated fetal parts may become attached to 
the placenta or may be free-floating, delivered with 
the placenta and adnexa.29 Rarely, the infant adheres 
to the placenta. Defects associated with amnionic

FIGURE 8-25 Amnion nodosum involving 
the placental chorionic plate. Ulcerated am
nion is replaced by a mound of fetal squames, 
debris, and lanugo. Fetus had bilateral renal 
agenesis.
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FIGURE 8-26 Membrane roll showing squa
mous metaplasia of amnion (center). Amnion 
is converted into squamous epithelium com
plete with keratohyalin granules and paraker
atosis. The normal amnion is opposite the 
nodule of squamous metaplasia.

band formation are sporadic and, in most cases, are 
not associated with chromosomal anomalies or recur
rences. Although it was initially feared that second- 
trimester amniocentesis would result in an increase 
in amnionic band formation, no such association has 
been observed.30

Decidual Vasculopathy

Pathology in the decidual vessels of the extrapla
cental membranes (decidua parietalis) provides data

FIGURE 8-27 Fetal hand with amnionic band constricting the 
fingers, deforming and amputating the digits.

regarding the status of maternal circulation during 
gestation. Decidual vasculopathy (or early atheromatous 
change, acute atherosis) is a pathologic finding in ab
normal placentas that affects maternal vessels that do 
not undergo the physiologic vascular changes of 
pregnancy. It is not found in normal, uncomplicated 
pregnancies.31 Decidual vasculopathy is most com
monly associated with preeclampsia, eclampsia, 
small-for-gestational-age infants,31-33 and hyperten
sion.34-35 It is found less frequently with diabetes 
mellitus,34,36 collagen vascular diseases such as lupus 
erythematosus,37 and renal disorders. Even among 
women with preeclampsia, only 25% have decidual 
vasculopathy in random sections of the membranes. 
Submitting an extra sample of the membrane roll in
creases the diagnostic yield; two samples of the mem
brane roll should be submitted for microscopic 
examination in high-risk placentas.

Microscopically, decidual vasculopathy takes 
three distinct forms:

1. Thickening or hyalinization of arteriolar ves
sel walls with mild perivascular mononuclear 
cell infiltrate

2. Marked arteriolar wall thickening with onion
skinning (Fig. 8-28)

3. Moderate arteriolar wall thickening with fi
brinoid necrosis, focal or complete occlusion 
of vascular lumen, infiltrate of mononuclear 
cells (lymphocytes and plasma cells), and lipid- 
rich macrophages (lipophages; Figs. 8-29 and 
8-30). In rare cases, the macrophages contain 
cholesterol clefts.

Finding vasculopathy in the maternal decidual 
vessels of the extraplacental membranes is important 
because it reflects the status of the vessels in the pla-
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FIGURE 8-28 Decidual vasculopathy with 
marked dilation of decidual arteriole, 
hyalinization of vessel wall, dense crescentic 
fibrin deposit, and sparse mononuclear cell 
infiltrate. Section taken from extraplacental 
membranes.

cental bed of the implantation site. The vascular le
sions of preeclampsia affect the spiral arteries of the 
decidua parietalis (away from the implantation site), 
the basal arteries, and the deep myometrial portions 
of the spiral arteries serving the implantation site.38 
Khong found that acute atherosis also involved the 
decidual segments of the spiral arteries of the pla
cental bed in pregnancies complicated by pree
clampsia or small-for-gestational-age infants (Fig. 
8-30).39 Destruction of vascular walls by fibrinoid ne
crosis with focal or complete luminal occlusion or 
thrombosis decreases placental perfusion and results 
in parenchymal infarcts. It has been suggested that 
decidual vasculopathy represents the localized results 
of an inappropriate fetal-maternal immunologic re

action because it is histologically similar to the vas
cular lesions of allograft transplant rejection.40

MULTIPLE GESTATION
AND ITS COMPLICATIONS

Twin gestations provide an opportunity to study the 
interactions of nature and nurture in forming 
human life. Because the uterus was designed to sup
port one gestation at a time, twins constitute a repro
ductive error. Prematurity is the rule in twin births, 
with perinatal mortality rates three times higher 
than in singletons.41-43 Congenital malformations,

FIGURE 8-29 Extraplacental membranes 
showing decidual vasculopathy with expan
sion of maternal vessel (arrows) by numerous 
macrophages, some containing cholesterol 
clefts, embedded in loose eosinophilic fi
brinoid material. There is moderate mono
nuclear cell infiltrate of vessel and surround
ing decidua. Amnion (upper left) and minimal 
chorion can be seen.
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FIGURE 8-30 Decidual vasculopathy with 
numerous lipophages, scattered mononuclear 
cells, and central fibrin. Section of decidua 
from the basal plate of placenta subtending a 
large placental infarct.

particularly congenital heart disease and central ner
vous system anomalies, occur more frequently in 
identical twins.44

Twin gestations are the most common type of 
multiple gestation. In Western countries, there is 1 
twin birth for every 80 births.45 Naturally occurring 
births of higher order are significantly less common, 
with the frequency of triplets at l:802, quadruplets, 
l:803, and quintuplets, l:804.

There are two types of twins: monozygous and 
dizygous. Monozygous twins (identical twins) are de
rived from the fertilization of one oocyte by one 
spermatozoon and are genetically identical. Dizygous 
twins (fraternal twins) are derived from two separate 
fertilization events: two different oocytes are fertil
ized by two different spermatozoa. Dizygous twins 
are no more alike than any other full sibling pair. 
There are rare cases of half-identical twins derived 
from fertilization of an ova and its polar body. Even 
more rare are cases of twin ova fertilized by sperma
tozoa from different fathers.

The rate of monozygous twinning is relatively 
constant throughout the world at 3.5 per 1000 
births and is not associated with any known predis
posing factors.43,44’46 Depending on the population, 
monozygotes account for as many as one-third of all 
twin births. In contrast, the incidence of dizygous 
twinning depends on multiple factors. Dizygous twin
ning increases with family history of twins, advanced 
maternal age (highest between ages 35 and 40), in
creased parity, and exposure to exogenous gonado
tropins. Among whites, dizygotic twinning occurs in 
about 8 per 1000 births. Asian women bave a rate 
one half as frequent, and black women twice as 
great.46 In Nigeria, where the rate of dizygous twin
ning is at its highest, twin births in the Yoruba tribe 
account for 1 per 22 to 25 births.4647

The most common question posed on the birth 
of twins is whether the twins are identical or frater
nal. Twins derived from a single zygote are geneti
cally identical and monozygous.45 Those from two 
different zygotes (dizygous) are fraternal. Examina
tion of the placenta in conjunction with knowledge 
of the sex of each twin allows ascertainment of zy
gosity in about 55% of twin births.49 In a series of 
250 consecutive twin placentas past 20 weeks’ gesta
tional age, 1.5% were monoamnionic-monochori- 
onic; 29.6% were diamnionic-monochorionic; 34% 
were diamnionic-dichorionic, fused; and 35.2% were 
diamnionic-dichorionic, separate.50 Further evalua
tion of the twins .in this series from the eastern 
United States revealed that 41% were monozygous 
and 59% dizygous. Of the monozygous twins, 70% 
were monochorionic and 30% dichorionic, with 
fused or separate placentas. All dizygous twins had 
dichorionic placentation.

The physical characteristics of the twin placenta 
or placentas depend on the zygosity, the proximity of 
the two implantation sites, and the time of fission of 
the zygote in monozygous twins (Table 8-3). A twin 
or multiple gestation may have one or more amnion, 
chorion, and placental mass. Placentation is the term 
used to describe the anatomic relations among these 
various elements. In some instances, zygosity may be 
inferred from knowledge of placentation.

The timing of zygote fission determines the type 
of placentation. Four potential types of placentation 
may form in monozygous twins (see Table 8-3).45’50 
If the blastocyst divides before the 3rd day, the pla
centas are indistinct from those of dizgyous twins: 
each twin has its own amnion, chorion, and placental 
disc, and the placenta is termed diamnionic-dichori
onic. Proximity of uterine implantation sites deter
mines whether each disc remains separate or fuses
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TABLE 8-3
Relationship Between Number of Placental Discs, Composition of Dividing Septum, and Inferred Zygosity

Type of Twin 
Placenta(s)

Number of 
Placental Masses

Dividing 
Septum

Amnions in 
Dividing Septum

Chorions in 
Dividing Septum Zygosity

Monoamnionic-monochorionic 1 No Monozygous
Diamnionic-monochorionic 1 Yes 2 0 Monozygous
Diamnionic-dichorionic, fused Apparently 1* Yes 2 2 Monozygous or 

dizygous
Diamnionic-dichorionic, 

separate
2 Not Monozygous or 

dizygous

♦The two fused placentas often resemble one large placental disc.
' Although separate diamnionic-dichorionic placentas will ultimately contain areas of placental fusion either of the extraplacental membranes or of the 
discs themselves, there is no dividing septum.

(Figs. 8-31 through 8-33). When the twinning event 
occurs after the chorion has already formed, be
tween the 3rd to 8th day, both fetuses will share the 
same chorion, but each will have its own amnion. 
This type of placenta is called diamnionic-monochori- 
onic (Fig. 8-34). Division of the blastocyst after for
mation of amnion and chorion, between the 8th and 
13th days, yields two fetuses housed within the same 
chorioamnion, termed monoamnionic-monochorionic 
(Fig. 8-35). Although there are four types of placen
tation associated with monozygous twinning, only in 
monochorionic placentation is monozygosity en
sured. Zygosity cannot be determined from placental 
examination in dichorionic placentation, because 
monozygous and dizygous gestations may result in 
dichorionic placentation.

Only two types of placentas may form in dizy
gous gestations (see Table 8-3 and Figs. 8-31 
through 8-33). Because the conceptuses are derived 
from separate fertilizations, each forms a separate 
placenta with a separate amnion, chorion, and pla
cental disc. Due to space constraints, the two pla
centas eventually come in contact with each other. In 
some cases, this involves only the extraplacental 

membranes, and both discs remain separate (see Fig. 
8-31). In others, large portions of the placental discs 
fuse, giving the impression of one placenta (see Fig. 
8-32). Except in rare cases, two separate placentas 
imply diamnionic-dichorionic placentation. A re
cently reported bipartite diamnionic-monochorionic 
placenta was an exception to this rule.51

For placentas with dividing septa, a membrane 
roll (jelly-roll) should be prepared from the intact 
septum. Although a T section of the septum with un
derlying chorion has been recommended, we find 
that it disrupts the vasculature of the chorionic plate 
and, depending on how tightly it is rolled, may be 
somewhat difficult to interpret. After taking tissue 
for a membrane roll, the septum should then be ex
amined grossly to ascertain its composition. The 
septum from dichorionic placentas is relatively 
opaque and contains two amnions and two chorions 
(Fig. 8-36), with a few scattered villi from either side 
(Fig. 8-37). The latter finding is particularly helpful 
when the septum has been severely disrupted during 
delivery. The septum of a monochorionic placenta, 
however, is translucent, composed of only two layers 
of amnion, and devoid of chorion or chorionic villi

FIGURE 8-31 Diamnionic-dichorionic twin placentas, separate. 
Placenta on left had chorioamnionitis and meconium within 
amnionic macrophages. Placenta on right was normal.

FIGURE 8-32 Diamnionic-dichorionic twin placentas, fused. Di
viding septum is composed of two layers of amnion and two lay
ers of chorion.
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FIGURE 8-33 Closer view of Figure 8-32. The dividing septum 
is opaque, and the junction between the two placentas forms a 
ridge at the base of the septum (right of arrow) that is characteris
tic of fused dichorionic placentas. Tiny chorionic vessels course 
along the chorionic surface and onto the dividing septum for a 
short distance (arrow).

FIGURE 8-35 Monoamnionic-monochorionic twin placenta. 
There is no dividing septum in this type of placentation. (Lavery 
PJ, ed: The human placenta. Rockville, MD, Aspen, 1987)

(Fig. 8-38). Microscopic confirmation offers histo
logic documentation.

Examination of placentas from multiple gesta
tions such as triplet (Fig. 8-39) and quadruplet (Fig. 
8-40) gestations is performed similarly to that of twin 
gestations. The pathologist must note the exact 
source of sections, particularly with respect to the di
viding septa, on gross sketch and on tissue cassettes 
and slides.

Conjoined Twins

Conjoined twins are formed by incomplete fission of 
an embryo late in development, on or after the 13th 
day of gestation.45 They are uncommon, occurring 
once in every 100,000 births. More than 70% are fe-

FIGURE 8-34 Diamnionic-monochorionic twin placenta with 
translucent dividing septum composed of two layers of amnion. 
(Lavery PJ, ed: The human placenta. Rockville, MD, Aspen, 
1987)

male, for unknown reasons.45 Their placentation is 
always monochorionic. Although there is great vari
ety in the joining sites, most show partial to complete 
fusion of the chest, termed thoracopagii. In some, 
only part of the body was duplicated, with the re
mainder remaining singleton (Fig. 8-41). Associated 
umbilical cord anomalies include partial or complete 
fusion or forking (Fig. 8-42).

Vascular Anastomoses in Twin Placentas

Virtually all monochorionic placentas contain vas
cular anastomoses linking the fetal circulations,52 
but they are less frequent in monoamnionic-mono
chorionic placentas.53 Most fused dichorionic pla
centas have no vascular anastomoses between the 
two fetal circulations, although exceptions have 
been reported.54,55 •

Vascular anastomoses across the chorionic plate 
are visible on gross inspection. Most frequently these 
take the form of arterial-to-arterial or venous-to- 
venous connections. Less common are arterial-to-ve- 
nous or venous-to-arterial anastomoses. The easiest 
way to check for suspected anastomoses is by visual 
inspection of the fetal surface, and then by injecting 
air (20 to 40 mL) into a large chorionic vessel while 
constricting the umbilical cord. Vascular anasto
moses are demonstrated when air tracks from vessels 
on one twin to those of the co-twin. Reinjection con
firms initial impressions. If needed, radiographs of 
barium-injected anastomoses can serve as a perma
nent record.

The consequences of these vascular links depend 
largely on their nature, number, and net circulatory 
result. Those that connect vessels of similar pressures 
(eg, artery-artery or vein-vein) are of little conse
quence. If unbalanced, potentially life-threatening 
sequelae may result from shunting of blood from 
one twin to the other by artery-vein or vein-artery 
anastomoses.
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FIGURE 8-36 Dividing septum in diam
nionic-dichorionic twin placentas showing 
two amnions (lower left and upper right) and 
partial fusion of the two chorions (center).

Dizygous twins usually have completely separate 
placental circulatory systems. Joining of the fetal cir
culations in dizygous twins may result in blood group 
chimerism, identified by two red blood cell groups in 
one twin. Precursor blood cells are passed between 
fetuses at a stage when the tolerance of the imma
ture immune system allows these cells to engraft and 
proliferate. More than 30 pairs of such dizygous 
twins with blood group chimerism have been de
scribed.454856 Vascular anastomoses have been docu
mented in fused placentas from dichorionic 
twins.54'55

Twin Transfusion Syndrome

The twin transfusion syndrome, a consequence of 
unidirectional blood shunting between the twins by

unbalanced chorionic anastomoses, is one of the 
most serious hazards of monochorionic twining. The 
risk is greatest in diamnionic-monochorionic twins, 
in whom the incidence is 5% to 16%.56,57 In its ex
treme form, both twins die.58 The donor twin trans
fuses the recipient twin with every beat of its heart. 
The donor becomes malnourished, small, pale, and 
growth-retarded (Fig. 8-43), eventuating in a se
verely anemic fetus with high output heart failure. 
There is massive extramedullary hematopoiesis in 
virtually all organs, including the placenta. The re
cipient becomes plethoric and macrosomic, develop
ing congestive heart failure with hepatomegaly due 
to volume overload (see Fig. 8-43). The pathology of 
the monochorionic placenta in twin transfusion syn
drome reflects the circulatory status, the donor’s 
portion being pale, hydropic, and immature, with

FIGURE 8-37 A residual villus (V) from the 
chorion laeve within the dividing septum 
confirms dichorionic placentation.
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FIGURE 8-38 Dividing septum of the diamnionic-monochor
ionic placenta. The septum is composed of two layers of amnion 
and is totally devoid of chorion.

villous vessels packed with extramedullary hemato
poiesis (Figs. 8-44 through 8-46). The recipient’s 
portion is congested and more mature (see Figs. 8-44 
and 8-45). On the death of one twin, usually the re
cipient, the shunting temporarily reverses and finally 
stops. The pathology observed depends on when the 
sequence is interrupted, either by delivery or fetal 
death, and, if death occurs, on the interval between 
fetal death and delivery.

A cardiac Twin

The formation of an acardiac twin, formerly called 
an acardiac monster, is another disastrous conse
quence of vascular anastomoses in monochorionic 
twins. As the name implies, this twin has no heart or 
has a rudimentary heart; often, the twin has no head 
(Fig. 8-47). The incidence of this abnormality is 1 in

FIGURE 8-40 Quadruplet placenta. Three infants were live
born, and one died in utero. The placenta of the stillborn fetus 
is indicated by the probe.

100 monozygous twin gestations or 1 in 30,000 de
liveries.48 Recent Doppler studies have proved the 
long-believed but previously unsubstantiated theory 
regarding the etiology of the acardiac twin: it is 
caused by a reversal of vascular perfusion.59 The 
acardiac twin is perfused by vascular anastomoses 
from its partner’s placenta rather than from its own 
placenta (see Fig. 8-47). This results in two prob
lems: (1) the acardiac twin receives blood by the um
bilical arteries rather than by the umbilical vein, and 
(2) the blood it receives is low in oxygen, having al
ready passed through the co-twin’s body. The lower 
extremities get the first pass of blood and are the 
most normal morphologically. Those structures per
fused later are less normal, and the last on the line 
are overtly malformed, atretic, or absent (agenesis). 
Thus, the heart and head are usually substantially 
malformed or absent. Some acardiac twins are re
markably dysmorphic, composed of a ball with skin 
enclosing a mass of disorganized visceral, cartilagi
nous, and bony structures, prompting some to

FIGURE 8-39 Triplet placenta, triamnionic-trichorionic.

FIGURE 8-41 Anencephalic partially conjoined twins with dupli
cation of head and upper spine. Remainder of fetal corpus was 
singleton. (Courtesy of Dr. Kristina Amyot, Albany, New York)



FIGURE 8-42 Forked umbilical cord in conjoined twins. The 
smaller cord contained a single umbilical artery.

question whether a birth certificate should be issued 
for the acardiac co-twin.

Fetus in Fetu

Fetus in fetu refers to a monozygous twin that grew 
within the body of its co-twin. It generally is found 
within the abdomen of its co-twin;60 Dr. Shirley G. 
Driscoll saw such a fetus in the neck of a stillbirth 
(personal communication). Cytogenetic analysis of a 
pair of such twins demonstrated that the liveborn 
twin and included fetus in fetu had identical karyo
types.60 Although both are monozygous twins, the 
acardiac is differentiated from the fetus in fetu by 
physical separation from its partner. Yet some feti in 
fetu contain morphologic anomalies that closely re
semble those of acardiac twins.59’60 It appears that 
these commonalities may result from a reversal of

FIGURE 8-43 Monozygous twins with twin transfusion syn
drome. There is a marked discrepancy between fetal sizes. The 
donor twin (left) is small and undernourished. Oligohydramnios 
is reflected by positional deformation of right foot (talipes 
equinovarus deformity). The left foot was amputated during de
livery. The recipient twin (right) is hydropic with visceromegaly.
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FIGURE 8-44 Maternal surface of monochorionic twin placenta 
in twin transfusion syndrome. The donor portion (left) is small, 
pale, and spongy. The recipient portion (right) is enlarged, con
gested, and hemorrhagic. The umbilical cord is reflected over 
the maternal surface.

blood perfusion patterns similar to that described in 
acardiac twins.

Congenital Malformations

Although twinning itself, particularly monozygous 
twinning, constitutes a reproductive error, additional 
congenital malformations are two to three times 
more frequent in twins than singleton.61 Among 
twins, malformation rates are highest in monozygous 
twins. These malformations include anencephaly (see 
Fig. 8-41), holoprosencephaly, cloacal exstrophy, 
Vater association, sirenomelia, and sacrococcygeal 
teratoma. Velamentous insertion of the umbilical 
cord and single umbilical artery are seven times 
more frequent in twins.48 It is possible that the single 
umbilical artery in twins results from perturbations

FIGURE 8-45 Cross section of placenta showing marked con
trast of donor placental parenchyma (right) and recipient placen
tal parenchyma (left). The same specimen is shown in Figure 
8-44.
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FIGURE 8-46 Donor placenta of twin transfusion 
syndrome with erythroblasts in fetal capillaries 
(arrows).

of placental growth and may not be associated with 
the same incidence and severity of congenital anoma
lies as in singletons.

Fetal Death in Utero

Perinatal mortality in recognized twin gestations is 
about 10%.17 Early fetal loss is far greater. In a sem
inal ultrasonographic study, 71% of twin gestations 
diagnosed before 10 weeks’ gestation were delivered 
as singletons.62 One twin “vanished” before delivery. 
However, all twin gestations diagnosed after 15 
weeks’ gestation were delivered as twins. Overall per
inatal mortality rates are roughly twice as high in 
monochorionic twins compared with dichorionic 
twins, with monoamnionic twins having the highest 
perinatal mortality rate.63 Monoamnionic twins are 
prone to premature delivery, fetal death in utero 

(presumably related to cord accident), and lower 
birth weights.64 In a recent study, monoamnionic 
monochorionic twins of more than 20 weeks’ gesta
tional age showed 65% double survival rate and 
70% overall survival.64 Similar fetal death rates of 
10% to 40% have been reported for monoamnionic 
twins.65’66

Fetus Compressus and Fetus Papyraceous

When death occurs in one twin during the first 3 
months, all fetoplacental remnants may be resorbed. 
Death later in gestation results in a compressed but 
intact fetus, encased within the membranes, termed 
fetus compressus (Figs. 8-48 and 8-49). Further desic
cation of fetal tissues results in a paper-thin, macer
ated, mummy-like appearance, termed fetus papyra
ceous (Fig. 8-50). There is significant overlap be
tween these two categories. At delivery of a term

FIGURE 8-47 Acardiac twin showing umbilical 
vasculature derived from placental chorionic vas
cular anastomoses. The lower body is more com
pletely formed than the upper body. (Courtesy of 
Dr. David Genest, Boston, Massachusetts)



FIGURE 8-48 A fetus compressus enclosed within membranes 
(arrows). The extraplacental membranes of the surviving co-twin 
encircle the fetus compressus and its atrophic placenta.

Placental Infections I 473

FIGURE 8-50 Maternal surface of monochorionic twin placenta 
with one twin a fetus papyraceous. The portion of the placenta 
supplying the fetus papyraceous was thin, fibrotic, and avascular. 
The surviving co-twin was healthy at birth.

gestation in which there was early intrauterine death 
of a co-twin, it is often hard to find any evidence of 
the antecedent twin, sometimes called a “vanishing 
twin” (see Fig. 8-48). Radiographs of the placenta 
and membranes may be helpful in disclosing fetal 
bones. Microscopic examination of a thickening or 
focal opacity of the fetal membranes may reveal car
tilage and bony remnants.67

Placental villi of the dead twin may be recog
nized, particularly if the fetus survived well into the 
later half of gestation. If fetal death occurs within 1 
month of delivery, the villi most commonly are 
smaller than expected for gestational age, with large 
syncytiotrophoblastic knots and recanalized blood 
vessels. Villous vascular recanalization, termed hem
orrhagic endovasculitis, initially was thought to be as
sociated with and causal of, rather than incidental to, 
fetal death in utero.68 By microscopy, recanalization 
of the chorionic stem vessels by proliferating endo
thelium results in the formation of small blood-filled 
channels (Fig. 8-51). The muscular coat remains rel-

FIGURE 8-49 A fetus compressus that is slightly more mature 
than fetus in Figure 8-48 is enclosed within fetal membranes 
(rigAt).

atively unperturbed. Apparent extravasation of en
trapped and fragmented red blood cells creates a 
buckshot appearance. Subsequent studies demon
strated identical pathology in normal placentas that 
were maintained by artificial perfusion for a few days 
after delivery, implying that the initiating event is 
cessation of fetal circulation.69

PLACENTAL INFECTIONS

General Concepts

The two main types of fetoplacental infection are 
acute infection and chronic infection. Infections may in
volve both placenta and fetus, or one alone. There 
are two main routes of placental infection: ascending 
and hematogenous. Ascending infections are trans
mitted by the vagina and cervix directly into 
chorioamnion or by intermediary endometrial de
cidua. Hematogenous infections are caused by maternal 
blood-borne pathogens entering the intervillous 
space and crossing into placental villi, or by infection 
of decidua, which leads to involvement of placental 
structures. Ascending infections tend to be acute, 
whereas hematogenous infections more commonly 
are chronic.

Acute Chorioamnionitis

Acute chorioamnionitis is the most common cause of 
preterm birth throughout the world. Although pa
thologists and clinicians both diagnose chorioamnio
nitis, they do not use the same criteria.70 Clinically, 
chorioamnionitis is diagnosed based on signs and 
symptoms of maternal infection, such as fever and 
tachycardia without an extrauterine source, bacteria 
on cultures or Gram stain of amnionic fluid, or foul-
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FIGURE 8-51 Vascular recanalization of chorionic 
stem vessel following fetal death in utero. Endo
thelial proliferation following cessation of fetal cir
culation results in repartitioning of vessel lumen.

smelling placenta at delivery. Clinically apparent cho
rioamnionitis has an incidence of 123 per 1000 
births.

Pathologic diagnosis of chorioamnionitis, based 
on inflammatory cells in the placental membranes, 
occurs in 18% of term deliveries and in 32% of pre
term deliveries.71 Chorioamnionitis was found in 
7.5% of placentas from elective cesarean deliveries 
performed before labor began.71 In recent studies, 
44%72 to 72%73 of placentas with histologically con
firmed chorioamnionitis contained pathogenic orga
nisms. This rate increased to 82% when there was a 
clinical diagnosis of chorioamnionitis.73 In the latter 
study, more than 50% of pathogens were anaer
obes.73 The pathogens catalogued in individual 
studies vary depending on the patient populations, 
on whether anaerobic cultures were performed, and 
in some instances on the specific interests of the in
vestigators. Organisms commonly isolated include 
Staphylococcus epidermidis, Gram-positive anaerobic 
cocci, group B |3-hemolytic streptococcus, Escherichia 
coli, Staphylococcus aureus, Listeria monocytogenes, Bac
teroides species, Gardnerella vaginalis, Neisseria gonor
rhoeae, Ureaplasma urealyticum, and Mycoplasma 
hominis.

Chorioamnionitis is the most frequent pathologic 
diagnosis of placentas examined and is associated 
with increased neonatal morbidity in some studies.72 
However, chorioamnionitis is rarely associated with 
infants who develop signs of birth asphyxia (meta
bolic acidemia, seizures in the immediate newborn 
period, or Apgar scores of 3 or less)24 in term 
gestations.74 Recent studies suggest that no untoward 
fetal outcome is associated with chorioamnionitis if 
delivery is achieved within 24 hours.75 Antepartum 
or neonatal death from intrauterine infection is un
common. When it does occur, antemortem or post
mortem blood cultures (in neonatal sepsis) and lung 

cultures (in congenital aspiration pneumonia) often 
reveal the same pathogens as those cultured from 
placenta or cervix. These results support the clinical 
view that chorioamnionitis is strongly associated with 
placental and, less commonly, fetal infections. One 
caveat must be added: as with other organ systems, 
all inflammatory lesions are not infectious in etiol
ogy. The possibility of membranitis resulting from 
noninfectious causes such as trauma or autoimmune 
processes cannot be excluded.

The controversy regarding rupture of mem
branes and chorioamnionitis is like the story of the 
chicken and the egg: Which came first? It seems logi
cal that rupture of the membranes allows vaginal 
flora access to the amnionic cavity. It is just as plausi
ble that infection may spread through contiguous 
structures to the amnionic cavity when the mem
branes are intact. Chorioamnionitis has been found 
with and without membrane rupture. The most 
widely accepted scenario is that chorioamnionitis 
weakens the membranes, inciting subsequent rupture.

Pathology of the Placenta in Chorioamnionitis

Grossly, chorioamnionitis is characterized by a heavy 
placenta with thickened, yellow-white to tan, cloudy 
membranes that may be foul-smelling (Fig. 8-52). A 
variety of pathologic terms have been used to de
scribe its associated microscopic findings. Acute chori
oamnionitis is defined by maternal leukocytic infil
trate of chorioamnion (Figs. 8-53 through 8-55). 
The term chorionitis may be applied to neutrophilic 
infiltrates confined to the chorion that have not 
crossed into the subamnionic connective tissue. The 
incidence and relevance of chorioamnionitis com
pared with chorionitis are not well characterized. 
Applicable factors may include the extent of mem
brane sampling, the proximity to the site of mem-
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FIGURE 8-52 Fetal surface of placenta with chorioamnionitis. 
Membranes are thickened, opaque, and yellow-white.

brane rupture, and the duration of infection. Mem
brane rolls prepared from the site of rupture 
enhance the diagnostic yield.76 Sometimes chorioam
nionitis is not evident in the membrane roll, al
though it can be inferred by chorionic plate inflam
mation or umbilical vasculitis. Deciduitis, composed 
of neutrophils migrating from decidual vessels, in
variably accompanies chorioamnionitis and chorio- 
nitis (see Fig. 8-53).

Umbilical Cord Inflammation (Funisitis)

Migration of fetal leukocytes through the muscular 
walls of the umbilical vessels, usually through the 

umbilical vein first and then through the arteries, is 
termed umbilical cord vasculitis or funisitis (Figs. 8-56 
and 8-57). Umbilical phlebitis refers to inflammation 
involving the umbilical vein. A cord with extensive 
inflammation in which all the vessels and Wharton’s 
jelly contain migrating fetal neutrophils may be de
scribed as umbilical panvasculitis and perivasculitis.

In long-standing umbilical inflammation, rings of 
degenerating inflammatory cells encircle the umbil
ical vessels in a pattern similar to an Ouchterlony im
munodiffusion plate. Calcification may develop. Al
though most umbilical cord inflammation involves 
fetal leukocytes, in syphilis and toxoplasmosis the in
filtrate may be lymphoplasmocytic. Although it is 
commonly believed that acute chorioamnionitis pre
cedes funisitis, the temporal relations between these 
lesions are not well characterized. It is probably safe 
to assume that in most cases umbilical inflammation 
implies some sort of fetoplacental infection.

Chorionic Plate Vasculitis

In a fashion analogous to that of the umbilical cord, 
migration of fetal leukocytes from the chorionic ves
sels through the muscular walls toward the amnion 
constitutes chorionic vasculitis. It has been suggested 
that the hallmarks of ascending infection follow an 
ordered sequence: deciduitis, chorioamnionitis, and 
umbilical cord vasculitis, with chorionic plate vascu
litis last in the sequence. This may be true, but there 
is no evidence documenting this sequence.

Villous Edema

Villous edema results from accumulation of excess 
stromal fluid and is characterized by a punched-out, 
Swiss-cheese appearance of the villous stroma (Fig. 
8-58). It may be found in many pathologic states in
cluding those causing hydrops fetalis: blood dyscra- 
sias, fetoplacental infection, and congenital anoma-

FIGURE 8-53 Extraplacental membrane roll 
showing chorioamnionitis with necrotic amnion 
(arrow) and dense neutrophilic infiltrate of am
nion, chorion, and maternal decidua. Sclerotic 
villi of chorion laeve are visible (right).
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FIGURE 8-54 A high-power magnification of Fig
ure 8-53 showing inflammation of the amnion. 
There is a large collection of neutrophils (lower 
right) between the amnion and underlying chorion 
(not pictured).

lies, particularly those impeding venous return to the 
heart. Naeye found villous edema in 87% of pla
centas with chorioamnionitis.77 Its severity and ex
tent were associated positively with the cord arterial 
blood pH values, low Apgar scores, vigorous resusci
tation at birth, need for assisted ventilation later, fre
quency of hyaline membrane disease, and neonatal 
mortality.77

Acute Fetal Infection

Transplacental passage of particularly virulent orga
nisms results in acute fetal infection (early onset neo
natal sepsis) in 3 to 5 births per 1000. The fetus is 

infected by swallowing or aspirating infected amni
onic fluid or hematogenously through infection of 
placental villi, umbilical cord vessels, or chorionic 
plate vessels. Fetal infection generally is manifested 
by congenital fetal aspiration pneumonia resulting 
from inhalation of infected amnionic fluid con
taining viable bacterial organisms (Fig. 8-59). Swal
lowing of infected fluid results in bacterial coloniza
tion of the gastrointestinal tract with subsequent 
parenchymal invasion producing enteritis, pancreati
tis, or rarely gastritis. Bacteria can be identified by 
lung, blood, or spleen cultures.

Beta-hemolytic streptococcus is the prototypic 
organism for this condition. Despite early and appro-

FIGURE 8-55 Chorioamnionitis showing maternal 
neutrophils invading from the decidua through 
the chorion (arrow) and into the amnion (upper 
left).



FIGURE 8-56 Umbilical cord with funisitis show
ing marked, concentric, neutrophilic inflamma
tion of the umbilical artery with fetal neutrophils 
migrating from the vessel lumen to the amnionic 
cavity. The arrow indicates the direction of fetal 
neutrophilic migration.
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priate pharmacotherapy, there is a high perinatal 
mortality rate associated with acute fetal infection, 
particularly in preterm neonates. Other commonly 
identified organisms include Staphylococcus epidermi
dis, Escherichia coli and Ureaplasma urealyticum.™

Chronic Fetal Infection

Chronic fetal infections may involve the fetoplacental 
unit or the fetus or placenta alone. In chronic feto
placental infection, clinically apparent disease occurs 
in 1 to 2 births per 1000. The placental villi become 
colonized, and the infection may remain localized 

within the villi or may spread systemically by access
ing fetal villous vasculature. With some infectious 
agents (eg, herpes simplex), the fetus may succumb 
to systemic disease in utero even though the deliv
ered placenta shows minimal stigmata of infection.

Chronic Villitis

The hallmark of chronic placental infection is chronic 
villitis. Chronic villitis is defined by a mononuclear 
inflammatory cell infiltrate involving villi (Fig. 8-60). 
It may be focal or diffuse and is often basal. The in
filtrate consists mostly of lymphocytes and mononu
clear histiocytic cells, with occasional plasma cells.

FIGURE 8-57 High -power magnification of same 
specimen as Figure 8-56 showing fetal neutrophils 
between the muscle fibers of the umbilical artery.

4
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FIGURE 8-58 Villous edema involving a second- 
trimester placenta. Villous stromal edema forms 
collections of clear spaces, giving a “Swiss cheese” 
appearance to the stroma.

Immunohistochemical studies of these lesions dem
onstrate predominantly helper T lymphocytes and 
activated macrophages that react with monoclonal 
antibodies to D-related human leukocyte antigen.79

The incidence of chronic villitis depends on the 
population studied and the number of sections 
examined per placenta. In general, about 10% 
of placentas contain chronic villitis. Prevalances of 
13.6%80 and 7.6%81 have been reported. In a recent 
study examining an average of 13.4 blocks per pla
centa, chronic villitis was identified by histology or 
immunohistochemistry in 76% of normal term 
placentas.82

Although chronic villitis is a common and dis

tinct pathologic lesion, pathogens are rarely found. 
Characteristic infiltrates are associated with some 
agents, but inferences of a specific organism based 
on villous histopathology in the absence of diagnostic 
pathogens remains speculative. Assays of umbilical 
cord immunoglobulin M (IgM) values as an index of 
fetal infection document increased IgM values in less 
than 10% of cases with chronic villitis.83 This has led 
some to proffer that chronic villitis, although defi
nitely associated with infection in some placentas, is 
most commonly the result of an immunologic reac
tion.79 Others counter this notion by suggesting that 
the immunologic reaction results from, or is associ
ated with, the placental infection.

FIGURE 8-59 Fetal lung with congenital aspira
tion pneumonia. Numerous maternal neutrophils 
and fetal squames are aspirated into fetal alveoli. 
Interstitial fetal neutrophils were present 
elsewhere.



FIGURE 8-60 Term placenta with focus of 
chronic villitis characterized by expanded villous 
stroma with mononuclear cell infiltrate composed 
of lymphocytes and histiocytes. Plasma cells may 
be seen in some cases.
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Chronic Chorioamnionitis

Chronic chorioamnionitis, a condition of uncertain 
etiology, is defined by chronic inflammatory cells 
within the chorioamnion (Fig. 8-61). In a recent 
study of chronic chorioamnionitis, no specific path
ogen was identified.84 Chronic chorioamnionitis with 
chronic umbilical panvasculitis and perivasculitis is 
commonly associated with spirochetal infections, 
such as by Treponema pallidum.

Chronic Fetal Infection

The most common signs of fetal infection in utero 
include growth retardation and preterm birth. An 

enlarged placenta (placentomegaly), particularly with 
hydrops or chronic villitis, suggests fetal infection. 
Autopsy findings in fetal or neonatal death due to 
infection include hydrops, jaundice, purpura, skin 
rashes, eye lesions, hepatosplenomegaly, central ner
vous system anomalies, and parenchymal plasma 
cells.

Specific Pathogens

Bacterial Organisms

Beta-Hemolytic Streptococcus. More than 50% of 
serious neonatal infections are caused by group B

FIGURE 8-61 Chronic chorioamnionitis charac
terized by lymphocytic infiltrate of the chorion 
and amnion.
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P-hemolytic streptococcus. Maternal colonization 
ranges from 5% to 50% with perinatal transmission 
rates of 0.5%.85 In the United States, 3 of every 
1000 infants develops a streptococcal congenital aspi
ration pneumonia, sepsis, or meningitis.86 Despite 
appropriate treatment, the combined neonatal mor
bidity and mortality rate associated with group B 
P-hemolytic streptococcal infection exceeds 50%. 
Although P-hemolytic streptococcus is the most 
common offender, Staphylococcus aureus is moving to 
the top of the list at some centers. Novak and Platt 
found chorioamnionitis in 64% of placentas associ
ated with early onset group B streptococcal neonatal 
sepsis, funisitis in 27%, and organisms on the fetal 
membranes in 41%.87 Villous edema was present and 
was focal in 23% and diffuse in 18%.87

Grossly, placentas with streptococcal infection 
have cloudy membranes and may be heavy for gesta
tional age. Occasionally, the membranes are yellow
white, opaque, and foul-smelling. Early infection, 
particularly in immature placentas, may be inap
parent on gross examination.

Microscopy shows chorioamnionitis ranging 
from mild or moderate chorionitis to severe, necro
tizing chorioamnionitis with numerous bacterial col
onies (Fig. 8-62; see also Figs. 8-53 and 8-54). The 
umbilical cord shows panvasculitis and perivasculitis, 
often with concentric rings of inflammatory cells and 
many necrotic surrounding cord vessels (see Figs. 
8-56 and 8-57). The most intense inflammation is di
rected toward the amnionic surface. In some in
stances, cocciform bacterial colonies sit atop the 
amnion with little underlying inflammation (see Fig. 
8-62). We have seen rare cases of fetal death from 
congenital aspiration pneumonia with culture-proved 
p-hemolytic streptococcus infection of lung and 
spleen without any significant placental inflamma

tion. The villi in streptococcal infections are often 
edematous and have a Swiss-cheese appearance (see 
Fig. 8-58). Septic intervillositis and fetal chorionic 
vasculitis with thrombus formation occur in ad
vanced cases.

Listeria Monocytogenes. Listeria monocytogenes is a 
diphtheroid bacillus responsible for outbreaks of listeri
osis. It has been associated with abortions and fetal 
death in cattle and other animals, including humans. It 
is a facultative intracellular bacterium whose eradica
tion requires macrophage- and T-cell-mediated immu
nity. Growth of L. monocytogenes is enhanced by cold 
temperatures. Maternal infection usually occurs after 
consumption of milk, milk products such as cheese, 
and meat products contaminated by infected manure. 
Maternal infection results in decidual seeding that 
spreads to involve the placenta. Intrauterine fetal infec
tion carries a high perinatal mortality rate. In an in
fected fetus or a stillborn or liveborn delivered with 
disseminated disease, the condition is termed granulo
matosis infantiseptica."

Placental pathology is virtually pathognomonic 
in fully developed listeriosis. Macroscopically, multi
ple, small, yellow-white foci dot the cut surfaces of 
the placental villi. By microscopy, these consist of 
multifocal, villous micro- to macroabscesses with vil
lous necrosis; smaller lesions show acute villitis (Fig. 
8-63). Neutrophils and fibrin surround affected villi, 
and a characteristic acute villitis develops. Numerous 
neutrophils accumulate in an artificially created 
subtrophoblastic space and then invade the villous 
stroma. Occasionally, multinucleated giant cells are 
formed in villous abscesses (see Fig. 8-63). Some
times there is chorioamnionitis, but it is far less ex
tensive than in the average P-hemolytic streptococcal 
chorioamnionitis. The diphtheroid organisms of lis-

FIGURE 8-62 Amnion of extraplacental mem
branes showing a large subepithelial collection of 
cocciform bacterial colonies.



FIGURE 8-63 Acute intervillositis with slight 
acute villitis in a placenta infected with Listeria 
monocytogenes. There is a massive accumulation of 
maternal leukocytes in the intervillous space, with 
focal acute inflammation involving the villus (left). 
A poorly formed multinucleated giant cell can be 
seen (upper right).
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teriosis seem to accumulate and proliferate preferen
tially in the amnion overlying the chorionic plate or 
in the villous abscesses, and, although difficult to 
identify in some cases, they are best highlighted by 
Brown-Brenn or Gram stains. Cold-enrichment of 
the placenta (ie, storage in the refrigerator overnight 
or on a long weekend) favors demonstration of 
organisms.

Syphilis. Syphilis, a disease thought to be relegated 
to historical texts, has made a dramatic resurgence 
within our communities. The smallest of us have 
taken the lion’s share of the burden, since unrecog
nized congenital syphilis may be lethal in utero.

Treponema pallidum, the spirochete that causes 
syphilis, is hematogenously transmitted to the pla
centa during maternal spirochetemia. Although it 
was suggested that infection could not occur in early 

gestation, this is not the case. Grossly, placentas in
fected with syphilis are pale, bulky, edematous, and 
heavy. Focal lesions are not recognized.

Early infection with T. pallidum, as with Toxo
plasma species, may invoke no inflammatory 
response. Abundant spirochetes, best seen on 
Warthin-Starry stains, are found in Wharton’s jelly 
and are totally devoid of surrounding host reaction. 
As infection continues, a chronic necrotizing funi- 
sitis develops,89 often containing lymphocytes, 
plasma cells, and much karyorrhectic debris. Necro
tizing funisitis is not specific for syphilis because it 
may develop in viral and bacterial infections. The 
placenta reflects the spirochetal infection and the 
associated fetal anemia by showing a characteristic 
chronic villous vasculitis (Fig. 8-64). Villous capillar
ies contain circulating nucleated red blood cells and 
erythroblasts.

FIGURE 8-64 Necrotizing villous vasculitis in a 
near-term placenta infected with syphilis. Villi are 
expanded by a mononuclear cell infiltrate that is 
centered on and destroying vessel walls. The 
hydropic fetus was stillborn.
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Other Bacteria, Genital Mycoplasma, Ureaplasma, 
and Chlamydia. Placental infections caused by vir
tually all known fetal and neonatal pathogens have 
been described. The literature is replete with case 
reports demonstrating the pathology associated with 
specific agents. In Ureaplasma urealyticum, Myco
plasma hominis, and Chlamydia placental infections, 
the placental pathology is nonspecific, usually con
sisting of chorioamnionitis and funisitis. Further data 
regarding these agents can be found elsewhere.78

Viral Infections

Cytomegalovirus. Cytomegalovirus (CMV), one of 
the Herpesviridiae, is the most common cause of peri
natal infections, with an incidence ranging from 8 to 
22.2 per 1000 births. In the United States, 3000 to 
4000 infants are born each year with symptomatic 
disease.90 In many, congenital CMV infection is un
recognized. Late sequelae include unilateral or bilat
eral deafness, blindness, and mental retardation. 
Virus reaches the placenta by hematogenous dissemi
nation during the viremic phase of primary or recur
rent maternal infection. A maternal-fetai transmis
sion rate of 20% to 50% has been reported.91 
Although fetal infection may occur at any time dur
ing gestation, the greatest sequelae are associated 
with infection in early and mid-gestation, particu
larly when the mother is unsensitized. Neonatal 
CMV infection is common and is associated with 
minimal or no sequelae.

Grossly, the placenta infected with CMV may be 
small, normal, or large for gestational age. In recent 
and severe infection, it is commonly edematous, 
pale, and heavy, particularly when fetal anemia is 
present. In early infections, the placental weight may 
be normal.

CMV is a major cause of chronic villitis. Micro
scopically, CMV is characterized by a necrotizing 
villitis, described by some as “acute” and by others as 
“chronic” (Figs. 8-65 and 8-66). It is “acute” in the 
sense that the infection is active and ongoing, and 
“chronic” because lymphocytes and plasma cells con
stitute the inflammatory infiltrate. The villi are 
edematous and show foci of ongoing, active villous 
destruction with thrombosis of villous capillaries, ne
crosis of stroma and overlying trophoblast, lympho
cytic and plasmacytic infiltration, hemosiderin depo
sition, calcification, and stromal hyalinization. Over 
time, there is villous stromal scarring (see Figs. 8-65 
and 8-66). The severe, destructive lesions may be fo
cal, with remaining villi relatively normal or slightly 
hypercellular. CMV is diagnosed by finding the path
ognomonic violaceous, intranuclear and cytoplas
mic inclusions in endothelial cells, stromal cells, 
Hofbauer cells or, much less commonly, trophoblast. 
The stromal Hofbauer cells may be prominent, 
showing unusual configurations.92 93 Villous endothe
lial destruction results in an acute vasculitis that pro
gresses to an obliterative vasculitis. Viral inclusions 
may be found in decidua, amnionic macrophages, 
and amnion.94 The stromal inflammatory cells have 
been characterized as T cells and fetal plasma cells, 
the latter secreting IgG and IgM.92 If no inclusions 
are identified in initial sections of necrotizing villitis, 
additional villous tissue should be examined micro
scopically. Newer approaches to the diagnosis of viral 
placentitis include immunoperoxidase staining, in 
situ hybridization, and polymerase chain reaction.

In long-standing lesions, viral inclusions may be 
inconspicuous or absent. The necrotizing deciduitis 
associated with CMV placentitis supports the notion 
that fetal CMV infection may result from reactivation 
of latent virus in the endometrium.95 There has been

FIGURE 8-65 Acute necrotizing villitis in cyto
megalovirus infection of placenta. Note the villous 
edema of the surrounding villi. The central villus 
depicts two foci of villous necrosis.



FIGURE 8-66 A magnification of Figure 8-65 
demonstrating effects of cytomegalovirus infection 
of placenta. Villous stroma is necrotic and 
eosinophilic, and stromal cells contain both “owl
eye” intranuclear and granular cytoplasmic viral 
inclusions.
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some correlation between the extent and severity of 
placental involvement and the clinical outcome.96 In 
lethal congenital CMV infections; the fetus is jaun
diced and anemic and has hepatosplenomegaly. Viral 
inclusions are found in the epithelia and mesenchyme 
of many fetal organs, including the lung, thymus, thy
roid follicles, pancreatic and bile ducts, glomeruli, 
and renal tubules. Central nervous system involve
ment may result in hydrocephalus, microcephaly, and 
microcalcifications. Surviving children may have cata
racts, chorioretinitis, and deafness.

Herpes Simplex Virus Types 1 and 2. The incidence 
of neonatal herpes simplex virus (HSV) infections is 
estimated to range from 1 in 2500 to 1 in 10,000 
deliveries.97"99 Eighty percent of HSV infection in 
the neonate is of type 2, and 20% is type 1. In the 
United States, 16.4% of adults are seropositive for 
HSV type 2.100 Asymptomatic shedding of virus oc
curs in 0.35% to 2.3% of pregnant women.101’102 
Fetal transmission of HSV in a primary maternal in
fection is associated with an increased frequency of 
spontaneous abortions, congenital malformations, 
and stillbirth.97’98 Maternal seropositivity for HSV 
type 2, but not for HSV type 1, reduces the neonatal 
transmission of HSV type 2 infection.102 Recurrent 
infection is the most common form of infection dur
ing pregnancy.100 102 Perinatal transmission occurs in 
33% of women with a primary infection, compared 
with 3% with reactivated infection.101 HSV is most 
commonly acquired intrapartum, although rare cases 
of hematogenous dissemination have been docu
mented. Neonatal HSV infection is associated with a 
50% mortality rate despite treatment with vidara
bine or acyclovir.103

The hallmarks of antenatal HSV infection of the 
placenta are not well characterized. Even when the 

fetus is stillborn and when autopsy discloses multifo
cal destructive hepatic and pulmonic parenchymal 
lesions, placental findings may be minimal and non
specific (Fig. 8-67). Typical ground-glass nuclear in
clusions of HSV in the placenta are rare.104105 
Inclusions have been demonstrated in chorion.105 
Garcia described a placenta infected with HSV that 
showed intranuclear inclusions in decidual cells, 
chronic chorioamnionitis, chronic lymphoplasmacytic 
villitis with Langhans’-type giant cells containing ne
crotic foci centered on villous vessels, and villous 
trophoblast necrosis with fibrin deposition.106 A re
cent study of neonatal HSV infections depicted 
villous stromal cells containing viral antigens by 
immunohistochemistry and virions by electron mi
croscopy.107 Others have reported acute or sub
acute necrotizing membranitis with amnionic necro- 
sis,96’104,108 mononuclear or plasmacytic chronic 
chorioamnionitis,108 agglutination of villi, fibrinoid 
necrosis or thrombosis of villous vessels, bland 
placental necrosis,96 109 and necrotizing deciduitis. 
Benirschke illustrates a remarkable plasmacytic infil
trate of membranes with a subamnionic blister.17 
Herpetic placentas can be identified by polymerase 
chain reaction,110 and infected cells may be mapped 
by directly labeled oligonucleotide probes.111

The infant may develop vesicular skin lesions, 
hepatoadrenal necrosis, and meningoencephalitis. In 
lethal cases, the fetal lung and liver show extensive 
geographic necrosis with residual ground-glass nu
clear inclusions at the periphery of necrotic zones 
(see Fig. 8-67).

Varicella. Chickenpox is caused by infection by var
icella-zoster virus, another member of the Herpes- 
viridiae. Congenital fetal infection results from intra
uterine transmission of maternal infection by viremia
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FIGURE 8-67 Neonatal liver in congenital herpes 
simplex virus 2 infection. There were large, 
sharply demarcated areas of hepatic necrosis con
taining ground-glass nuclear inclusions (arrow indi
cates three involved cells). The infant died 3 
weeks after birth from a systemic herpetic 
infection.

in an unsensitized gravida. Primary infection occurs 
at an incidence of 1 to 5 per 10,000 pregnan
cies,112113 with perinatal transmission in 26%.114 In
fection in the first trimester may be associated with 
chorioretinitis, cataracts, cutaneous scars, and limb 
hypoplasia.115,116 Neonates infected antepartum may 
be born with the chickenpox rash or may develop it 
within a week or so after birth.

Placental findings depend on the duration of in
fection and, as in all viral infections, the extent to 
which the placenta is sampled for microscopic exami
nation. In one case, villous involvement produced 
grossly recognized “rice seeds.”117 Varicella may be 
characterized by acute necrotizing villitis or granu
lomatous villitis. Early lesions are composed of focal, 

acute, necrotizing villitis that is similar to but not as
sociated with the degree of destructive necrosis 
found in CMV infection. Even in these early lesions, 
multinucleated histiocytic giant cells may be striking 
(Fig. 8-68). Along with eosinophilic intranuclear 
viral inclusions, these cells help to differentiate vari
cella from CMV placentitis. As the disease pro
gresses, an extensive granulomatous villitis develops.

Parvovirus B-19. Parvovirus B-19 was discovered 
serendipitously in 1975 during screening of blood 
for hepatitis B.118 It is the cause of the childhood ex
anthem erythema infectiosum, also known as fifth 
disease. It also causes aplastic crisis in chronic hemo
lytic anemia, a chronic rheumatoid arthritis, and

FIGURE 8-68 Placenta in congenital varicella
zoster infection. Villous outlines are obscured by a 
dense, fibrinous exudate containing mononuclear 
cells and a multinucleated giant cell. Villous pa
renchyma showed slight liquefaction. Apart from 
this focus, the other villi showed only chronic 
villitis. The baby was hospitalized for chickenpox 
6 days after delivery.
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chronic bone marrow suppression. Its association 
with spontaneous abortion is well-described in the 
veterinary literature. In humans, it has been re
ported to cause spontaneous abortions and nonim- 
mune hydrops fetalis due to aplastic anemia or 
myocarditis. Congenital parvovirus infection has 
been diagnosed and treated successfully in utero.119 
In children, apart from fever, catarrhal symptoms, 
and a rash, it is a benign disease with anemia occur
ring only rarely.

Placental infection is most likely to occur by a 
hematogenous route in a nonsensitized woman. In a 
study of 10 women with clinically proved disease, 
fetal transmission was documented in 3 cases, and 
anomalies were described in 1 fetus.120 The placental 
pathology mirrors the degree of fetal anemia. The 
placenta may be heavy, bulky, and pale. Fetal villous 
capillaries contain numerous nucleated red blood 
cells with erythroblasts. Erythropoiesis may be found 
in the villi. Parvovirus infection involves red blood 
cell precursors and nucleated red blood cells. In
fected nuclei are enlarged and distended by a ho
mogeneous, glassy-red to violaceous, intranuclear 
inclusion. These inclusions are like those of HSV in
fection except that they are more violaceous. It is 
uncommon to see these affected cells in the placenta, 
even when there is extensive fetal involvement. We 
have seen similar inclusions in developing fetal or
gans such as the lung, thyroid, kidney, and skeletal 
muscle. It appears that the inclusions may involve a 
variety of immature fetal mesenchymal and epithelial 
cells, not only the red blood cells within these 
structures.

Depending on the fixative used, similar
appearing cells are found in early first-trimester pla
centas in which the nucleated red blood cells are 
derived from the yolk sac. It is not clear whether all 
such placentas contain parvovirus infection, or 
whether this unusual nuclear appearance is the result 
of erythroblastosis of yolk sac or villous stromal ori
gin. Similarly, certain decalcifying solutions used in 
our institution for bone marrow decalcification cre
ate intranuclear inclusions in erythroid precursors 
that are indistinguishable from parvovirus. After ex
cluding other causes of hemolytic and nonhemolytic 
hydrops, parvovirus infection should be considered if 
a hydropic placenta contains numerous nucleated 
red blood cells. In formalin-fixed tissues, pathogno
monic viral inclusions are sufficient for a diagnosis of 
parvovirus infection. If parvovirus is suspected, sero
logic analysis of maternal or fetal IgM and IgG for 
parvovirus-specific antibodies or a polymerase chain 
reaction for parvoviral DNA in placenta or fetal tis
sues should be performed.

Hepatitis B. Hepatitis B infection may be trans
mitted hematogenously to the placenta and fetus. 
Asymptomatic hepatitis B infection was found in 
0.66% of women in a low-risk group.121 Although 
the infection usually develops postnatally, presum
ably by enteric infection, rare transplacental infec

tion has been documented, suggesting that the 
placenta serves as an intermediary.122

Placental findings in congenital hepatitis B in
fection are primarily related to elevated maternal 
bilirubin levels. Khudr and Benirschke described 
bilirubin in chorionic macrophages and villous 
Hofbauer cells.123 In a severe case, villous tissue 
curetted from an icteric woman was deep yellow
green, and the villi had bile pigments by microsco
py.17 Apart from placental cells stained by bile and 
villous edema,124 specific placental parenchymal 
changes do not seem to occur in most cases of hepa
titis B infection.

Human Immunodeficiency Virus (HTV). The World 
Health Organization estimates that more than 3 mil
lion women of reproductive age are infected with 
human immunodeficiency virus.125 Maternal to fetal 
transmission of the human immunodeficiency virus 
type 1 (HIV-1), which causes the acquired immune 
deficiency syndrome (AIDS), occurs in about 24% to 
30% of cases.126 127 Perinatal transmission increases 
as maternal CD4 lymphocyte counts decrease.128 It is 
estimated that 0.05% of all neonates born in the 
United States are infected with the HIV virus.128 
Within a group of high-risk women, 7.1% were 
found to be antibody-positive.129 Neonatal serocon
version in congenital infection may not occur until 
after infancy. In a recent study, measurement of neo
natal HIV-IgA levels showed a high overall sensitiv
ity and specificity for determining neonatal infec
tion.130 Life expectancy is severely reduced both for 
the mother and infected neonate. Treatment is sup
portive at best, and no cure or preventive vaccine 
has been developed.

Although many investigators have examined 
carefully the placentas of women with known HIV 
positivity or AIDS, few morphologic findings have 
been described. This may reflect an inability to de
termine which placentas are infected, or it may be 
that infection results in minimal placental pathology. 
Jauniaux and colleagues studied placentas from 49 
HIV-infected mothers and found no distinct le
sions.131 This agrees with our experience. Lewis and 
associates found HIV in trophoblast, Hofbauer cells, 
and embryonic blood cell precursors using immuno
cytochemistry and in situ hybridization.127 Villous 
destruction does not seem to occur in HIV infection. 
As with all human tissues, full protective precautions 
must be taken; in placental examination, this in
cludes gown, gloves, mask, and eye protection.

Rubella. The highest incidence and greatest sever
ity of sequelae result from congenital rubella infec
tion during the first trimester. As with all viral 
placentitides, the pathology depends on the severity 
and stage of maternal or placental infection. In acute 
maternal infection, the placenta tends to be smaller 
than normal. Gross lesions are not observed. Micros
copy shows focal necrotizing villitis with acute villous 
endovasculitis; the latter is characteristic of congen-
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ital rubella infection.132 Severe endothelial necrosis 
of villous vessels may fragment red blood cells but is 
not associated with villous stromal hemorrhage. Ad
ditional vascular pathology includes endothelial cush
ions and old calcified thrombi.93 Obliteration of 
villous blood flow results in shrunken, avascular villi, 
and villous agglutination may result from tropho
blast injury with subsequent fibrin deposition. Eosin
ophilic cytoplasmic viral inclusions may be found in 
endothelial cells, stromal cells, macrophages, and 
trophoblast.133-134 In contrast to CMV placentitis, the 
villitis of rubella is not associated with stromal hemo
siderin deposition or villous edema.

The fetal sequelae of congenital rubella infection 
depend on the gestational age of the fetus. Fetal 
death in utero may occur when infection occurs in 
the first trimester. Just as in the placenta, the virus is 
vasculo tropic, destroying fetal blood vessel walls and 
resulting in ischemia and parenchymal organ abnor
malities. Nonlethal sequelae of early infection in
clude the following:

Congenital malformations, particularly involving 
the cardiovascular system

Intrauterine growth retardation 
Interstitial pneumonitis
Hepatomegaly with parenchymal necrosis 
Focal extramedullary hematopoiesis
Periportal round cell infiltrates
Bile stasis and jaundice
Splenomegaly with anemia, purpura, and 

thrombocytopenia
Small, fibrotic spleen 
Cataracts
Deafness 
Microcephaly and mental retardation.

Plasma cells in fetal lymph nodes connote prema
ture B cell maturation. Widespread immunization of 
children for rubella has decreased the incidence of 
overt congenital rubella infections. The long-term 
effects of live vaccines remain unknown. Reinfection 
of previously immunized women has been 
reported.135,136

Other Viral Infections. In general, viral infection of 
the placenta results in villous destruction with mono
nuclear and plasma cell infiltrates, in viral inclusions 
with or without giant cells, and in villous agglutina
tion. In mumps infection, presence of the paramyxo
virus can be inferred by eosinophilic cytoplasmic 
inclusions in villous fibroblasts and decidual cells.137 
Maternal-fetal transmission of measles infection was 
associated with fetal stillbirth in one reported case. 
Measles viral antigens were found in the syncytiotro- 
phoblast and decidua by immunoperoxidase and 
immunofluorescence studies.138 There were agglu
tination of villi with trophoblast necrosis, diffuse in
tervillous fibrin, and mononuclear cells.138 Placental 
infection by the Epstein-Barr virus in maternal 
infectious mononucleosis resulted in perivasculitis 

and necrotizing deciduitis, acute chorionitis, villous 
edema, necrotic trophoblast, and obliterative vil
lous vasculitis with mononuclear and plasmacytic 
inflammation.139,140

No specific placental lesions are described for 
the picornavirus infections of poliomyelitis, ECHO vi
rus, and Coxsackie B virus. Garcia and colleagues re
ported villitis and intervillositis in placentas with 
ECHO 33 and ECHO 27 infection.141 Placental hy
drops resulting from severe fetal myocarditis may de
velop in Coxsackie B infection.

Parasitic and Protozoan Infections

Toxoplasma gondii. In developed nations, the most 
common parasitic infection that the placental patholo
gist is likely to encounter is the coccidian Toxoplasma 
gondii. Cats serve as the primary hosts. Cultures in 
contact with cats, particularly cat litter boxes and out
door sandboxes, are at risk for toxoplasma from fecal 
contamination by oocysts. Humans, sheep, and pigs 
become hosts for the secondary cycle. Congenital tox
oplasmosis is more common in France due to the con
sumption of infected raw meat (ie, steak tartare or 
undercooked meat) containing cysts and tachyzoites. 
Transplacental transmission in seronegative women 
results in primary fetal infection in about 50% of 
women. Fetal infection in early pregnancy may result 
in severe abnormalities, including hydrocephalus, sei
zures, central nervous system calcifications, hydrops 
fetalis, and chorioretinitis leading to blindness. Trans
mission is more common later in pregnancy, with the 
consequences being less severe. In infected infants, 
new lesions may appear late into childhood.142

Placental Toxoplasma infection may be over
looked by the most experienced obstetric patholo
gist. Congenital Toxoplasma infections often are 
missed because of the total lack of inflammation 
surrounding the cysts and because high-power ex
amination (X200 to 400) is required to identify the 
organisms.

Grossly, the placenta in toxoplasmosis is similar 
to that of villitis in general: heavy, edematous, and 
pale. Some have a normal weight. Microscopic exam
ination discloses villitis, with a spectrum of lesions 
ranging from subtle lymphocytic chronic villitis with 
minimal villous fibrosis to a proliferative villitis with 
lymphoplasmocytic infiltrates eventually terminating 
in fibrosis. Villous endarteritis and focal necrosis 
may occur.143 The encysted organisms are 200 pm in 
diameter and can be found in the amnion, the 
subamnionic macrophages of the chorioamnionic 
membranes, the umbilical cord, and even within the 
trophoblast (Fig. 8-69).144 Most often, the cysts and 
sometimes even the newly released organisms remain 
totally unperturbed within the subamnionic connec
tive tissue. Occasionally slight calcification and single 
cell necrosis trumpet their presence. Over time, rup
ture of cysts with extrusion of free organisms sparks 
a chronic lymphoplasmocytic infiltrate. A chronic 
funisitis may develop in the cord. The released sin-



FIGURE 8-69 Congenital toxoplasmosis infection 
disclosing encysted organisms within macrophages 
(arrow) of subamnionic connective tissues of 
extraplacental membranes.
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gle, small, crescent-shaped organisms are 2 to 4 gm 
by 4 to 8 pm. Periodic acid-Schiff stains are positive. 
Fhe decidua shows chronic lymphoplasmacytic in
flammation and rarely contains parasites.

Chagas’ Disease. Maternal-fetal transmission of 
Chagas’ disease, caused by infection with Trypano
soma cruzi, occurs by hematogenous dissemination to 
the placenta. The trypanosome infects trophoblast 
and Hofbauer cells, and then enters the fetal circula
tion. Infected placentas are heavy and pale, showing 
a chronic destructive villitis with fibrin deposition 
and intervillositis, ending in villous destruction with 
scarring.145’146

Villitis of Unknown Etiology

Unfortunately, all discussions of chronic villitis must 
end with villitis of unknown etiology. In placentas 
with genuine chronic villitis, failure to identify the 
offending agent by morphologic recognition of the 
organism, by history, or by serologic studies occurs 
in 6% to 33.8% of cases.147 In 1973, Altshuler 
coined the term villitis of unknown etiology to describe 
such cases.148 Russell found focal chronic villitis of 
unknown etiology in 7.6% of placentas.81 It has been 
associated with fetal growth retardation and peri
natal mortality and may recur in subsequent gesta
tions.80’81149 It is not clear whether the villitis is due 
to an unknown infection or is the result of an im- 
mune-mediated phenomenon.147 Some suggest that 
an unrecognized infection invokes an immune re
sponse, whereas others opine that the entire process 
is immunologic and devoid of an infectious com
ponent.147,150 Clearly, further investigation is 
warranted.

Fungal Infections

Organisms of Candida species are the most common 
fungi to involve the placenta and its adnexa. This in
fection is described and illustrated earlier in this 
chapter in the section on the umbilical cord.

PARENCHYMAL PLACENTAL LESIONS

Infarcts

In the placenta, as in other tissues, infarcts occur 
when perfusion stops. Inciting events in the placenta 
include alterations in maternal blood flow through 
the maternal uterine arteries and premature separa
tion of the placenta from its implantation site. Most 
infarcts result from disturbances in uteroplacental 
perfusion and are associated most frequently with 
maternal disorders such as preeclampsia. In pre
eclampsia and other diseases, decidual vasculopathy 
(atheromatous change) of the uterine vessels dimin
ishes the luminal diameter, obstructing and ulti
mately preventing adequate placental perfusion. At 
this point, infarction occurs. Much less commonly, 
infarcts are associated with a retroplacental hema
toma. Infarcts may occur anywhere within the villous 
parenchyma, but they are more frequently basal and 
peripheral.

Placental infarcts are uncommon in immature 
placentas. At term, small infarcts occupying less than 
5% of the total parenchyma may be found in 25% of 
placentas and are inconsequential.151 The signifi
cance of a placental infarct depends on many factors: 
most important are the number and extent of the in-
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FIGURE 8-70 Placenta with wedge-shaped marginal infarct.

farcts. When more than 10% of the placenta is 
infarcted, fetal well-being is jeopardized. There is a 
rough correlation between the quantity of infarcted 
villous tissue and the degree of fetal compromise.

Placental infarcts take on a variety of gross and 
microscopic appearances. On gross examination, a 
recent, fresh infarct is well-demarcated, beefy red, 
and more firm than the surrounding parenchyma 
(Fig. 8-70). In fresh infarcts, demarcation from 
normal parenchyma is more easily palpated than vi
sualized. As the infarct ages, it becomes brown and 
then turns yellow to white. The oldest infarcts look 
like white scars.

On microscopic examination, the villi in a recent 
infarct are crowded together, diminishing the 
normal intervillous space (Fig. 8-71). The villous ves
sels are congested and dilated, and blood may ex- 
travasate into the stroma. Trophoblast nuclei be
come hyperchromatic, and karyorrhexis ensues (Fig. 
8-72). Scant fibrin is deposited at the periphery of 

the infarct and in the intervillous space. Usually 
there is a minimal to slight maternal neutrophilic in
filtrate surrounding the infarct, although it may be 
totally absent.

Less commonly, infarcts result from decreased 
maternal villous perfusion due to the interposition of 
an underlying retroplacental hematoma. Blanc has 
suggested that a villous infarct associated with a ret
roplacental hematoma evinces similar but slightly dif
ferent histology: The intervillous space between 
infarcted villi is enlarged and congested when the in
farct is due to retroplacental hematoma and is col
lapsed when it is a result of maternal vasculopathy.152

As the infarct ages, there is a loss of nuclei in the 
trophoblast and villous stromal and vascular cells, 
and the dead villi eventually become pale pink on he- 
matoxylin-eosin staining (Figs. 8-73 and 8-74A). The 
fetal stem artery of the infarcted villi thromboses. 
Later, the infarct consists of pale white scaffolds of 
“ghost villi” outlined by fibrin. Viable villi adjacent 
to an infarct are small, containing more multinucle
ated syncytial giant cells than those distant from the 
infarct.

Infarcts are more frequent when there is a ma
ternal history of preeclampsia or hypertension.151 
Large areas of infarcted villi encircling small foci of 
preserved villi are most commonly associated with se
vere obstruction of maternal blood flow to the pla
centa, which may result in intrauterine death, fetal 
hypoxia, or growth retardation.151 Most commonly, 
the pathology of the affected maternal vessels is not 
evident in the decidua underlying the infarct, al
though occasionally the superficial decidual vessels 
show characteristic vasculopathic changes. The iden
tification of decidual vasculopathy is enhanced by ex
amination of the decidua parietalis (in the extrapla
cental membranes). If present, decidual vasculopathy 
suggests a similar affliction in some retroplacental 
implantation-site vessels.

FIGURE 8-71 Recent villous infarct, low-power 
magnification, characterized by villous crowding 
with interspersed fibrin and early trophoblast 
necrosis.



FIGURE 8-72 Recent villous infarct (higher 
power magnification of specimen in Fig. 8-71), 
showing focal pallor of trophoblast nuclei, tropho
blast necrosis, villous stromal necrosis with nuclear 
debris, and fragmentation of nuclei in intervillous 
space.
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Fibrin Deposition

Intervillous fibrin deposition occurs in 22% of term 
placentas and, less commonly, in preterm placentas 
or in those pregnancies complicated by preeclampsia, 
essential hypertension, or diabetes mellitus.1213153 
Most term placentas contain some subchorionic fi
brin grossly recognizable as tiny, white to yellow sub
chorionic streaks on the fetal surface. Many have a 1- 
to 2-cm plaque of subchorionic fibrin that is inconse
quential. Naeye has correlated an absence of subcho
rionic fibrin with fetal hypoactivity, cerebral palsy, 
low childhood intelligence quotient, fetal hypotonia, 
trisomy 21, and short umbilical cord.154

Microscopically, fibrin is often found in the sub
chorionic space. Not uncommonly, tiny foci of fibrin 
deposition surround scattered villi within the pla
cental parenchyma. It is believed that eddy currents 
are greatest under the chorionic plate, resulting in 
some destruction of the trophoblast surface with ad
herence of fibrin and platelets. Occasionally, villi un
derlying a subchorionic plaque become entrapped 
within the fibrin. Although fibrin is acellular, it may 
entrap maternal red blood cells. Fibrin deposits on 
villous trophoblast and intermediate trophoblast 
(from the placental septa and cell islands) invoke 
trophoblastic proliferation to some extent, possibly 
as a reaction to the fibrin stranglehold (see Fig.

FIGURE 8-73 Remote villous infarct, low-power 
magnification, with bland homogenization of 
villous stroma and few trophoblastic nuclear out
lines remaining.
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FIGURE 8-74 (A) Remote villous infarct (higher 
magnification of specimen in Fig. 8-73) showing 
crowded villi, amorphous stroma with few cellular 
outlines, and ghost nuclei of syncytiotrophoblast. 
(B) Intervillous fibrin deposition: fibrin encircles 
normal villi, invoking a proliferation of intermedi
ate trophoblast.

8-74B). The proliferating trophoblast, usually inter
mediate trophoblast, may mimic primary and meta
static malignancy by its cytologic atypia and mitotic 
activity.

There are unusual states of extensive fibrin de
position in which virtually all the villi are sur
rounded by a fibrin blanket, described by some as 
“massive intervillous fibrin deposition” (the so-called 
glitter infarct).155 It is often associated with excessive 
decidual fibrin deposition with chronic inflammation 
and infarction of basal villi, termed maternal floor in
farction.There appears to be a relation between 
the two, because they often coexist in the same pla

centa. Both are associated with fetal growth retarda
tion and poor perinatal outcome, and they may 
recur in subsequent pregnancies. In many, the fetus 
is stillborn. It is unclear whether the stillbirth is the 
result of, or etiology for, both maternal floor infarc
tion and massive intervillous fibrin deposition.

Placental Hematomas and Abruption

Placental hematomas occur at many sites. Grossly, a 
hematoma may be retroplacental, marginal, retromem- 
branous, or subamnionic (Fig. 8-75). All are derived
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FIGURE 8-75 Retroplacental hematoma (upper left) and mar
ginal hematoma (lower left) viewed from maternal surface of 
placenta.

from maternal blood except for the subamnionic he
matoma, which is fetal in origin and often results 
from undue traction on the umbilical cord to hasten 
placental delivery. Microscopic examination of pla
cental hematomas shows layering of fibrin and red 
blood cells (Fig. 8-76).

The most dangerous of the placental hemato
mas, massive retroplacental hematoma, usually results 
from a tear in a decidual spiral artery. The leaking 
blood forms a large retroplacental blood clot. The 
hematoma may be large enough to dissect the pla
centa entirely off the decidua, resulting in a com

plete abruption and total loss of placental perfusion, 
which, without immediate delivery, leads to fetal 
death in utero. If the placenta remains partially at
tached (partial abruption), the villous tissue overlying 
the abruption usually becomes infarcted.

Retroplacental hematomas occur in 4.5% of pla
centas.13 The incidence increases threefold in preg
nancies complicated by preeclampsia.13 Retropla
cental hematomas, particularly when large, are 
associated with increased perinatal mortality. A di
agnosis of retroplacental hematoma may be obvious 
in a placenta with attached hematoma, or it may be 
inferred based on the amount of clotted blood re
ceived with a placenta in the specimen container, or 
based on the presence of a large, fixed, smooth de
pression on the maternal surface indicating its 
former location. All retroplacental hematomas 
should be described, measured, and recorded. Al
though there is often an association between a ret
roplacental hematoma and a clinical diagnosis of 
abruption, the two do not go hand in hand. A clin
ical diagnosis of abruption may be associated with a 
placenta showing no pathologic evidence of hema
toma, and the corollary is true: a retroplacental 
hematoma may not be associated with a clinical di
agnosis of, or sequelae from, abruption.

The so-called marginal sinus bleed or tear is a 
small hematoma that sometimes develops along the 
placental margin (see Fig. 8-75). The blood spreads 
centrifugally, extending retromembranously and 
retroplacentally. A large marginal hematoma may re
sult in antepartum maternal hemorrhage with “port 
wine” amnionic fluid. If the hematoma is long-stand
ing, there may be hemosiderin deposition in macro
phages of membranes and decidua. This hematoma 
is of no clinical significance to the fetus.

FIGURE 8-76 Microscopy of retroplacental hema
toma showing layers of fibrin and red blood cells 
separating basal plate from maternal decidua. 
This case was associated with a clinical diagnosis 
of abruption.
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FIGURE 8-77 Placenta with multiple large, recent intervillous 
thrombi associated with infarction of surrounding villi.

Intervillous and Subchorionic Thrombi

An intervillous thrombus is a space-occupying, intra- 
placental blood clot that displaces surrounding villi. 
Intervillous thrombi may be single or multiple and 
usually are situated midway between the chorionic 
plate and the basal plate (Fig. 8-77). They commonly 
measure 1 to 2 cm in diameter but may exceed 3 to 
4 cm. Intervillous thrombi are found in up to 40% 
of all placentas.13 When fresh, an intervillous 

thrombus is mahogany-red, soft, and gelatinous (see 
Fig. 8-77). Over time, the thrombus firms as the 
blood components layer out, and a laminated ap
pearance ensues. The initial mahogany-red color 
fades to white. Sometimes an intervillous thrombus 
may be difficult to differentiate grossly from an 
infarct.

Microscopically, it is composed of red blood cells 
and fibrin (Fig. 8-78). An aged thrombus is lami
nated, with alternating layers of red blood cells and 
fibrin (Fig. 8-79). Intervillous thrombi never orga
nize. The blood of an intervillous thrombus is a 
mixture of maternal and fetal blood. Fetal blood loss 
into an intervillous thrombus is purported to cause 
fetal-maternal hemorrhage156 and may prompt ma
ternal sensitization to fetal red blood cell antigens.157 
Surrounding villi are displaced but usually are not 
infarcted. Occasionally, stromal villous hemorrhages 
are found.

Massive subchorial thrombosis, which is greater 
than 1 cm in thickness, has been called Breus’ mole. It 
represents a recent subchorionic thrombus that pro
trudes into the amnionic cavity or down to the basal 
plate, or both. As it matures, it becomes laminated 
and may enlarge, displacing and disrupting a large 
amount of normal parenchyma. These thrombi are 
associated with fetal death in utero and are maternal 
in origin.13’48'158

Fetal Artery Thrombosis

Thrombosis of a fetal artery results in loss of fetal 
villous perfusion. The involved villi are grossly simi
lar to infarcted villi. The lesion is pyramidal, appear
ing triangular on full-thickness cross sections, with its 
apex pointing to the chorionic plate. As the lesion 
ages, the villi become white and shrink.

FIGURE 8-78 Recent intervillous thrombus with 
fibrin entrapping red blood cells. Adjacent villus 
is viable.
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FIGURE 8-79 An older, laminated intervillous 
thrombus showing thick layers of fibrin and en
trapped red blood cells. Adjacent villi are 
infarcted.

Microscopically, the thrombosis may involve a 
fetal chorionic artery or, just distal to that, a 
mainstem villous artery (Fig. 8-&0). The villi most 
distal to the thrombosis are completely avascular, 
with those more proximal showing fibromuscular 
sclerosis of stem villous vessels, most likely a reactive 
change (Fig. 8-81). In distal villi, fibrous obliteration 
of the villous vessels is accompanied by stromal hya- 
linization. In some foci, maternal perfusion of the in
tervillous space continues, and the syncytiotropho- 
blast remains viable and may form large knots. A 
localized fetal artery thrombosis is more common in 
diabetics13 36 and occurs in 4.5% of full-term placen
tas.13 In some placentas, thrombosis of 20% to 30% 
of the villi apparently has been inconsequential to 

the fetus.12 Greater degrees of villous avascularity, 
approaching 50%, have resulted in fetal death.12

PLACENTAL PATHOLOGY ASSOCIATED 
WITH MATERNAL AND FETAL DISORDERS

Maternal Disorders

The scope of this chapter allows only an introduction 
to the placental findings associated with maternal 
disorders. The most common maternal conditions 
affecting the placenta—preeclampsia, essential hy
pertension, diabetes mellitus, and maternal malig-

FIGURE 8-80 Thrombosis of a fetal artery of the 
chorionic plate.
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FIGURE 8-81 Villi distal to the thrombus de
picted in Figure 8-80. There is dense intervillous 
fibrin deposition and fibromuscular sclerosis. 
Note the lack of villous blood vessels and a few 
uninvolved villi (left).

nancy—are discussed in this section. For a review of 
other less common maternal diseases such as intrahe- 
patic cholestasis of pregnancy,12 sickle cell disease 
and trait (Fig. 8-82),159-163 maternofetal rhesus in
compatibility,17164 systemic lupus erythematosus,12’13 
and maternal exposure to toxins,1213 the reader 
should consult the literature cited.

Preeclampsia (Toxemia of Pregnancy) 
and Eclampsia

Preeclampsia is one of the most serious maternal dis
orders whose onset is occasioned solely by pregnancy. 
Preeclampsia is defined by hypertension and protein

uria or generalized edema developing after 20 weeks’ 
gestation. It becomes eclampsia when accompanied by 
a maternal seizure. Despite extensive research, the 
etiology of preeclampsia remains unknown.

Although the literature reviewing placental pa
thology associated with preeclampsia is voluminous, 
much of it remains conflicting. Most investigators 
agree that in preeclampsia the placenta tends to be 
smaller than normal, and that infarcts, particularly 
recent ones, and retroplacental hematomas are more 
common.12 165 166 The amount and extent of infarc
tion seem proportional to the severity of preeclamp
sia: 33% of placentas in mild preeclamptics have 
infarcts, compared with 60% for those with severe 
disease.12 Apart from these lesions, the noninfarcted

FIGURE 8-82 Maternal sickle cell disease. The 
maternal red blood cells in the intervillous space 
are sickled. Fetal hemoglobin F protects fetal cells 
against sickling, and the fetal status with regard to 
sickle cell trait or disease cannot be ascertained by 
placental examination.



Placental Pathology Associated With Maternal and Fetal Disorders I 495

villi tend to have a more prominent cytotropho
blastic layer and a thickened basement membrane.12 
In some, there are excessive syncytiotrophoblastic 
knots (so-called Tenney-Parker knots; Fig. 8-83), de
creased number of and smaller villous vessels, and 
narrowing of fetal stem arteries.167"169 Maternal vas
cular changes, known as decidual vasculopathy (eg, 
acute atherosis, acute atheromatous changes), are 
presented in the preceding section on the fetal mem
branes. It has been suggested that many of the pla
cental changes in preeclamptics result from the lack 
of a second wave of trophoblastic invasion of ma
ternal myometrial arteries: The vascular muscle and 
elastic lamina remain intact. This precludes further 
vascular dilatation and increased placental perfusion, 
which are essential for normal fetal growth in later 
pregnancy.

Essential Hypertension

Clinically, the term essential hypertension refers to hy
pertension preceding 20 weeks’ gestation. Pregnan
cy-induced hypertension is defined as hypertension 
occurring later in pregnancy and unaccompanied by 
proteinuria and edema. The placental findings in 
essential hypertension are similar to those of pree
clampsia: infarcts, retroplacental hematomas, in
creased cytotrophoblast, and thickening of the troph
oblastic basement membrane. In addition, and dif
ferentiating it from preeclampsia, an unusual form 
of decidual vasculopathy (hyperplastic arteriosclero
sis) has been described in essential hypertension. It 
consists of vessels with increased overall diameter, 
markedly thickened glassy-eosinophilic walls, and 
proliferations of the intima that result in luminal 
narrowing and uteroplacental ischemia.170-172 Hyper
plastic arteriosclerosis is best observed in the uterine 
radial arteries and is seen less frequently in the intra- 

myometrial implantation-site vessels. There appear 
to be minimal fetal sequelae in pregnancies with un
complicated essential hypertension.12173174

Diabetes Mellitus

Maternal diabetes mellitus is associated with fetal 
macrosomia and increased neonatal morbidity. In 
general, the placental hallmark of maternal diabetes 
mellitus, whether gestational or not, is placento- 
megaly. Some of the largest and heaviest placentas, 
excluding those from erythroblastosis fetalis, are 
from diabetic mothers. The placenta is bulky and 
thickened by edematous villi. In some, the placenta 
is normal or small for gestational age. Single umbil
ical artery is 3 to 5 times more common in diabetics, 
as are some congenital malformations, particularly 
those involving the cardiovascular system.36 175 The 
cord itself, like the macrosomic placenta and fetus, is 
larger than expected.

Microscopically, the increased villous bulk is 
translated into villous immaturity and villous edema. 
The cytotrophoblastic layer is prominent and shows 
persistent mitotic activity. The trophoblastic base
ment membrane is thickened. Fibrinoid necrosis of 
villi is more common in diabetics.176 In addition to 
acute atherosis, Driscoll has described an additional 
type of decidual vasculopathy in 50% of diabetics 
consisting of arteriolar medial hypertrophy, hyalini- 
zation, and onion-skinning.36

Hydrops Placentalis: immune 
and Nonimmune

Within this broad category are a large number of le
thal or severely debilitating fetal diseases, the pathol-

FIGURE 8-83 Tenney-Parker syncytiotrophoblas
tic knots in placenta from a woman with 
preeclampsia.
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ogy of which directly involves, or is reflected in, the 
placenta. Extreme villous edema has been termed 
villous hydrops or hydatid change and refers to an ex
cessive accumulation of clear watery fluid resulting 
in the formation of grossly visible, swollen, grape-like 
placental villi. Villous hydrops may be diagnosed 
early in gestation by obstetric ultrasonography and is 
often associated with hydrops fetalis, a condition 
consisting of an abnormal accumulation of watery, 
serous fluid in the fetal tissues.

Hydropic placentas tend to be large, heavy, 
bulky, pale, and spongy. Microscopically, the villi are 
immature and edematous. The cytotrophoblast is 
conspicuous, and cell proliferation is evidenced by 
increased mitotic activity. Fetal capillaries contain 
nucleated fetal red blood cells and erythroblasts (see 
Fig. 8-46). In many instances, the placental changes 
reflect fetal anemia, heart failure, or increased ve
nous pressures. For a concise and clear review of the 
pathophysiology of fetal hydrops, the reader is re
ferred to the recent comprehensive article by 
Machim.177

Formerly, the most common cause of hydrops 
placentalis was Rhesus blood group incompatibility. 
With the advent of the immune globulin preparation 
(RhoGAM) in the 1960s, the incidence of maternal 
sensitization has decreased markedly. Because of im
proved diagnosis and treatment of affected fetuses, 
marked placental hydrops due to Rh disease is un
common. Leading the list of causes of placental hy
drops are congenital malformations with and without 
associated genetic disorders, infections, a-thalasse- 
mia, blood group incompatibilities due to ABO and 
Kell antigens, red cell dyscrasias, congenital neph
rotic syndrome (Finnish nephrosis), fetal-maternal 
hemorrhage, and storage disorders.

OTHER VASCULAR LESIONS
OF THE PLACENTA

Chorangiosis is a term describing a distinct increase in 
the number of villous vessels, which has been corre
lated with poor neonatal outcome (Fig. 8-84).178 The 
validity of this lesion has been challenged by some 
who claim that it represents Filling and distension of 
previously collapsed vessels. Chorangiosis defined by 
Altshuler’s criteria of “ten villi, each with ten or 
more vascular channels in ten or more noninfarcted 
and nonischemic zones of at least three different pla
cental areas” (using a 10X objective) is uncommon in 
routine placental material. The rarity of this lesion 
in our experience and its association with high-risk 
pregnancies lends support to the contention that in
creased villous vascularity relates to poor neonatal 
outcome. Clearly, further investigation is warranted.

PLACENTAL CALCIFICATION

Calcification of the placenta increases throughout ges
tation. First-trimester placentas are rarely calcified. 
Scattered calcific deposits occur in the second trimes
ter, and by term most placentas have scattered 
calcifications. Ultrasonographic determination of pla
cental calcification is expressed as grades ranging 
from 1 to 3. Neither histologic nor ultrasonographic 
assessments of placental calcifications can be used to 
determine pulmonary maturity. Although the amount 
of placental calcification is variable, there are no 
studies demonstrating a relation between calcification 
and neonatal outcome.

FIGURE 8-84 Chorangiosis of placenta depicting 
a villus with more than 10 vessels. Diagnosis re
quires multiple fields containing similar such villi.



FIGURE 8-85 Microscopic chorangioma illustrat- 
ing vascular proliferation within the confines of a 
single villus.
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TUMORS OF THE PLACENTA

Benign Tumors

The most common benign tumor to involve the pla
centa is a chorangioma. It is composed of a localized 
proliferation of fetal blood vessels and villous 
stroma, generally occurring within the confines of 
one or a few villi. Most are small and recognized by 
microscopy alone (Fig. 8-85). Large tumors may 
form a rounded mass, bulging into the amniotic cav
ity (Fig. 8-86). Such large tumors are often associ
ated with polyhydramnios and hydrops fetalis from 
vascular shunting; thrombocytopenia, hemolysis, or 
disseminated intravascular coagulation; and, in some, 
intrauterine death. Although mitotic activity may be 
brisk in some chorangiomas, no metastases have 
been reported.

FIGURE 8-86 Large chorangioma of the placenta forming a 
hemorrhagic mass that bulges from the fetal surface toward the 
amnionic cavity.

Uncommonly, placental teratomas have been 
found embedded between the amnion and the cho
rion in the placenta or in subamnionic location in 
the umbilical cord. Their histopathology is akin to 
that of the mature (cystic) teratoma of the ovary: 
skin and fat are virtually always present. No malig
nant placental teratoma has been reported. The or
igin of placental teratomas is controversial. Faulty 
migration of germ cells from the yolk sac represents 
the most likely theory, with unrecognized twin gesta
tions (similar to acardiac fetuses) remaining an alter
native mechanism.179

Malignant Tumors

Melanoma is reported to be the most common malig
nant tumor to metastasize to the placenta,180 although 
in our practice metastatic breast carcinoma is more 
common by far. Any hematogenously disseminated 
tumor may metastasize to the placenta, and a gyneco
logic malignant tumor may involve the placenta by di
rect extension. Circulating malignant cells from fetal 
tumors such as neuroblastoma and lymphoma can es
cape the confines of the villous capillaries and invade 
the stroma. Choriocarcinoma is discussed below.

GESTATIONAL TROPHOBLASTIC DISEASES

Hydatidiform mole, the most common gestational 
trophoblastic tumor, results from an abnormal fertili
zation event. In hydatidiform moles, as in the other 
trophoblastic tumors, neoplasia is due to uncon
trolled trophoblastic proliferation. Trophoblastic tu
mors may be subclassified dichotomously as tumors
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with villi-hydatidiform mole, partial and complete; 
and tumors without villi-choriocarcinoma and pla
cental site trophoblastic tumor. The World Health 
Organization classification of gestational tropho
blastic tumors is presented in Table 8-4.

Based on genetic and morphologic criteria, hy
datidiform moles are divided into two types: partial 
hydatidiform mole and complete hydatidiform 
mole.181182 A pathologic distinction between these 
hydatidiform moles is necessary as they are associ
ated with differing clinical outcomes. A 10% to 30% 
incidence of gestational trophoblastic disease follows 
complete mole, compared with 5% for partial 
mole.183 Although its overall incidence may be fall
ing, choriocarcinoma may develop after complete 
mole;184 however, it rarely occurs after partial 
mole.185

The incidence of molar pregnancies varies 
throughout the world, ranging from 1 in 4500 deliv
eries in the United States186 to 1 in 1300 deliveries 
in Israel187 and 1 in 85 to 373 deliveries in 
Indonesia.188 The mean age of women with partial 
and complete moles is similar, near 28 years.183 
Women with complete or partial mole are more 
likely to have a personal or family history of previous 
gestational trophoblastic disease, and personal his
tory of two or more previous spontaneous miscar
riages, infertility and smoking.189 Having had one 
complete mole increases a patient’s risk of a subse
quent mole by 100-fold. Both groups tend to present 
with abnormal vaginal bleeding, with complete mole 
more commonly associated with increased uterine 
size for dates, toxemia, thyrotoxicosis, theca lutein 
cysts and hyperemesis.190

The standard treatment for both types of hyda
tidiform mole is uterine evacuation, generally by 
dilatation and curettage. Follow-up consists of moni
toring serum or urine P human chorionic gonado
tropin (hCG) levels. Although spontaneous remission 
follows most molar evacuations, any consistent pla
teau or rise in hCG values should prompt treatment 
with chemotherapy.

There are marked genetic differences in hydatidi
form moles. The complete mole is diploid by 
cytogenetic studies191 and generally is diploid or tet- 
raploid by flow cytometric studies (Fig. 8-87). In

TABLE 8-4
World Health Organization Classification of Gestational 
Trophoblastic Diseases

Hydatidiform mole
Complete
Partial

Invasive hydatidiform mole 
Choriocarcinoma
Placental site trophoblastic tumor 
Trophoblastic lesions, miscellaneous

Exaggerated placental site 
Placental site nodule or plaque 

Unclassified trophoblastic lesion

FIGURE 8-87 DNA histograms. (A) Diploid hydropic abortus. 
(B) Diploid complete hydatidiform moie. (C) Triploid partial 
hydatidiform mole. Channel number reflects nuclear DNA con
tent. The DNA index (D.I.) is the ratio of the test sample modal 
G0/G1 DNA content to control (diploid) modal G0/G1 DNA 
content. G0/G1 peaks of complete mole (B) and partial mole (C) 
are indicated by arrows. The G0/G1 peak of the complete mole 
contains the same DNA content as the added control lympho
cytes; therefore, the D.I. = 1.0. (Lage JM, Driscoll SG, Yauner 
DL, Olivier AP, Mark SD, Weinberg DS. Hydatiform moles: ap
plication of flow cytometry in diagnosis. Am J Clin Pathol 89: 
596-600, 1988)

contrast to the genotype of normal diploid placenta, 
the 46 chromosomes of a complete mole are totally 
paternal in origin, termed androgenetic.191 About 
90% of complete moles are derived from the fertili
zation of an empty ovum by a haploid spermatozoon 
which then duplicates its DNA (homozygous com
plete mole). The remaining 10% are produced from 
fertilization of an empty ovum by two different sper
matozoa resulting in a mixture of homozygous and 
heterozygous alleles (heterozygous complete mole). 
There is no difference in the natural history of ho
mozygous versus heterozygous complete moles. Ma
ternal mitochondrial DNA is preserved in complete 
mole, supporting the postulated “empty-ovum” 

192
In contrast, the partial mole is triploid, having 

69 chromosomes: the maternal pronucleus with its 
haploid DNA is conserved and, instead of fertiliza
tion by one haploid set of paternal DNA, two haploid 
sets of paternal DNA are added.181 Thus, there is a
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FIGURE 8-88 Complete hydatidiform mole in a gravid hysterec
tomy specimen.

predominance of paternal DNA in partial and com
plete mole. In the partial mole, the retained ma
ternal haploid component serves to mollify the 
histologic expression and natural history of the 
disease.

Complete Hydatidiform Mole

Pathology

The complete mole has such a characteristic macro
scopic appearance that it may be diagnosed by the ul- 
trasonographer, attendant at delivery, or pathologist 
(Fig. 8-88). The placenta is voluminous, far exceed
ing that expected for gestational age. The villi swell, 
forming numerous grossly recognizable vesicles (Fig. 
8-89). The size of the vesicles depends on the age of 
the mole and the manner of evacuation, and the 
largest villous vesicle averages 1.6 cm in maximum 
diameter.183 No fetal parts are found.

Microscopic examination discloses diffuse, marked 
villous enlargement due to massive stromal edema. 

The edema displaces the mesenchymal stroma cen
trally, creating an acellular clear space called a cen
tral cistern (villous cavitation). There is marked 
proliferation of cyto- and syncytiotrophoblast (Fig. 
8-90). Some villi have remnants of villous vessels with 
degenerating nucleated red blood cells. Well-formed 
villous vessels with abundant nucleated red blood 
cells are not characteristic of complete hydatidiform 
mole. The endomyometrial implantation site con
tains large, hyperchromatic trophoblast.

Evolution

Most women with complete mole undergo sponta
neous gonadotropin remission after molar evacua
tion. In 10% to 30%, chemotherapy is required to 
eradicate residual molar villi or trophoblast.183’190 
The incidence of pathologically confirmed chorio
carcinoma after complete mole seems to be decreas
ing in the United States, developing in less than 1% 
to 2%. In a recent study of 150 women with com
plete mole followed at a trophoblastic disease center, 
33 received chemotherapy for persistence, and none 
developed choriocarcinoma.184

Most commonly, there is no attempt to obtain 
tissue for pathologic evaluation of metastases be
cause the risks of operation outweigh the informa
tion gained. Accordingly, the clinical term “persis
tent gestational trophoblastic disease (or tumor)” was 
coined to encompass all types of molar residua. The 
chemotherapeutic regimens used to treat persistent 
disease are based on a variety of clinical parameters, 
focusing on the clinical extent of disease, hCG val
ues, and type of antecedent gestation.

Endometrial curettings in patients with persis
tent gestational trophoblastic disease after complete 
hydatidiform mole usually contain residual molar 
villi and avillous, or implantation-site, trophoblast. 
Frank choriocarcinoma is rare. A diagnosis of cho
riocarcinoma should be contemplated only after the

FIGURE 8-89 Molar villi floated in saline in a 
petri dish (same specimen as in Fig. 8-88). Villi are 
swollen, filled with fluid, and covered by hyper
plastic trophoblast that may be recognized grossly 
as fibrillary projections from villous surfaces.
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FIGURE 8-90 Complete hydatidiform mole show
ing collapsed villus with prominent uninucleate 
cytotrophoblast hyperplasia (long arrow) and multi
nucleated syncytiotrophoblast hyperplasia (short ar
rows). Villous stroma lacks blood vessels and red 
blood cells.

entire specimen has been carefully examined micro
scopically and the possibility of residual villous tissue 
is excluded (see section on choriocarcinoma). A path
ologic diagnosis of choriocarcinoma significantly al
ters clinical treatment.

Complete Hydatidiform Mole 
in a Twin Gestation

Because twinning occurs with a frequency of 1 in 80 
gestations, it is not too uncommon for a complete 
mole to be accompanied by a normal twin. About 
1% to 2% of hydatidiform moles are from twin 
gestations.183 193 Interpretation of pathology in such 
cases is facilitated by previous ultrasonographic rec
ognition of a twin gestation, by receipt of a hysterec
tomy specimen (Fig. 8-91), or by knowledge of a 
liveborn normal co-twin.

If the mole is evacuated by curettage and the ab
normal, molar villi are admixed with normal villi,

FIGURE 8-91 Gravid hysterectomy showing twin pregnancy: 
complete hydatidiform mole and and normal twin with umbilical 
cord and placenta intact. (Lage JM, Mark SD, Roberts DJ, 
Goldstein DP, Bernstein MR, Berkowitz RS: A flow cytometric 
study of 137 fresh hydropic placentas: correlation between types 
of hydatidiform moles and nuclear DNA ploidy. Obstet Gynecol 
79:403-410, 1992)

the initial gross examination may point to partial 
mole. Microscopically, the complete mole is differen
tiated from partial mole by much more exuberant 
trophoblastic hyperplasia involving cytotrophoblast 
and syncytiotrophoblast, and more extensive and 
pronounced villous cavitation. The complete mole 
lacks villous scalloping and the two populations of 
villi characteristic of partial mole (vide infra). In con
trast to partial mole, a twin fetus accompanying com
plete mole is generally without congenital anomalies.

Partial Hydatidiform Mole

A partial hydatidiform mole is derived from an ab
normal conceptus that contains an extra haploid set 
of DNA, is termed triploid (see Fig. 8-87), and has a 
total of 69 chromosomes. Both the fetus and its pla
centa are triploid and abnormal. By gross examina
tion, the amount of villous tissue in most partial 
moles is greater than expected for gestational age. In 
one study, the average maximum villous diameter 
was 0.51 cm.183 Fetal tissues are virtually always pre
sent and often anomalous.

Though a partial mole may be suspected on 
gross examination, the diagnosis rests with microscopy 
(Table 8-5). In contrast to the diffuse villous enlarge
ment of the complete mole, there are two popula
tions of villi in partial moles, with some enlarged and 
some normal to small and sclerotic181182 (Fig. 8-92). 
The villous outline is scalloped (Fig. 8-93) resulting 
in stromal trophoblastic inclusions (Fig. 8-94). The 
sine qua non of partial mole is focal trophoblastic hy
perplasia (Fig. 8-95; see also Fig. 8-92). The tropho
blast hyperplasia ranges from minimal to moderate 
and chiefly involves the syncytiotrophoblast (see Fig. 
8-95). Frank villous cavitation occurs, but to a much 
lesser degree. Villous blood vessels contain nucleated 
red blood cells. In older, late second trimester partial 
moles, villous vessels may form bizarre, gaping, anas
tomotic channels182 reminiscent of vascular malfor
mations (Fig. 8-96). Although fragmented and occa-
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Complete

TABLE 8-5
Gross and Microscopic Differences Between Hydropic Abortus, Partial Hydatidiform Mole, and Complete Hydatidiform Mole

Hydropic Abortus Partial Hydatidiform Moie Hydatidiform Mole

Amount of Tissue Scant Increased for gestational age Markedly increased

Villous Swelling Diffuse swelling, involves 
chorion laeve

Two populations with focal 
villous swelling

Diffuse swelling

Villous Cavitation Focal Focal Common to extensive

Trophoblast Hyperplasia None Focal, involving
syncytiotrophoblast

Extensive

Villous Scalloping and Villous 
Stromal Inclusions

Usually balloon-shaped villi, 
no scalloping

Focal Absent

Fetal Tissue Usually absent, trisomy 18 a 
notable exception

Usually intact or fragmented 
fetal parts

Absent

DNA Content Diploid, often with abnormal 
karyotype

Triploid: 69 XXX, 69 XXY, 
rarely 69 XYY

Diploid, paternal

sionally autolyzed, fetal tissues usually are found in 
partial moles. In older fetuses, anomalies may in
volve any organ system, but fusion of the fingers or 
toes, termed syndactyly, is a tipoff to triploidy.194195 
The implantation site usually contains enlarged, 
somewhat hyperchromatic, nuclei.

The natural history of partial mole is well- 
documented.183’196-200 Most women with partial mole 
undergo spontaneous gonadotropin remission after 
molar evacuation. About 5%, and in some series, 1% 
or so, require reevacuation or chemotherapy.193198 
Although infrequent, choriocarcinoma has followed 
partial mole.185-200

Distinction of Partial Moie 
from Hydropic Abortus

In many instances the most difficult diagnostic dis
tinction for the obstetric pathologist is between the 
partial mole and the hydropic abortus (see Table 
8-5). The villi of both are focally enlarged, edema
tous, and even cavitated. Microscopic examination 
demonstrates a total lack of trophoblastic hyperplasia 
in the hydropic abortus. Its villi are balloon-shaped, 
regular, and covered by thin, attenuated trophoblast. 
Most hydropic abortuses lack fetal tissues and are 
diploid or near-diploid by karyotype or flow cyto-

FIGURE 8-92 Partial hydatidiform mole showing 
two populations of villi: large, edematous villi with 
focal syncytiotrophoblastic hyperplasia and 
smaller, focally sclerotic villi. Fetai capillaries are 
indicated by arrows. Villous edema of villus (upper 
left) is beginning to coalesce, forming the precur
sor to a small, central cistern.
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FIGURE 8-93 Partial hydatidiform mole showing 
enlarged villi with scalloped villous outlines.

metric analysis, although trisomy of a single or a few 
chromosomes is common.

In contrast, most partial moles are triploid (see 
Fig. 8-87). The total volume of villous tissue in par
tial moles far exceeds that in hydropic abortuses. 
Furthermore, in partial moles the villous outlines are 
scalloped, forming trophoblastic inclusions, and 
trophoblast hyperplasia is focally evident. Fetal tis
sues are more readily found in partial moles. 

locus if there were a deletion of the comparable ma
ternal locus. This uniparental disomy could result in 
a molar phenotype, albeit slightly different from the 
triploid partial mole. Because our knowledge re
garding molar gestations is simplistic, any placenta 
with trophoblast hyperplasia that cannot be further 
subtyped should be diagnosed as “hydatidiform 
mole,” and appropriate hCG monitoring should fol
low regardless of DNA content or parental origin.

Third Type of Hydatidiform Mole

Some diploid hydatidiform moles have more pheno
typic similarities to partial mole than to complete 
mole.181 183-201 Some have maternal and paternal 
DNA.201 This has prompted some to opine that a 
third category of molar gestation might exist: that of 
diploid partial mole. A conceptus could have a rela
tive “predominance” of a specific paternal DNA

Invasive Hydatidiform Mole

Hydatidiform moles, partial and complete, can in
vade the uterine wall, resulting in a tumor that is be
yond the reach of the curette. Invasive mole is the 
most common form of persistent gestational tropho
blastic disease after complete mole. Molar villi in
vade the myometrium in a manner identical to that 
of placenta increta and may even perforate the

FIGURE 8-94 Partial hydatidiform mole with en
larged villus containing stromal trophoblastic in
clusions (open arrows). Syncytiotrophoblastic notch 
(closed an aw) in intervillous space appears de
tached from adjacent villi.



FIGURE 8-95 Partial hydatidiform mole depict
ing trophoblastic hyperplasia composed of mounds 
of lacy syncytiotrophoblast. A single layer of cyto
trophoblast is present.
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uterine serosa. In most cases, invasive mole is effec
tively treated by chemotherapy, although some re
quire hysterectomy.

Placental Site Lesions

Placental Implantation Site and Placental 
Site Nodule and Plaque

The implantation site is composed predominantly of 
intermediate trophoblast (see Fig. 8-5). This type of 
trophoblast is generally uninucleate, with a single 
moderate-size nucleus and clear to eosinophilic cyto
plasm. After fetal death, degenerative changes in the 
intermediate trophoblast result in marked nuclear 
pyknosis and hyperchromasia. Usually all implanta

tion-site trophoblast has disappeared from the post- 
gravid uterus by 4 to 6 weeks postpartum or 
postevacuation. Abnormally retained implantation
site trophoblast may form single cells or masses of 
cells within the endomyometrium. In the past, this 
was called “retained implantation-site trophoblast.”

Recent studies have described another form of 
retained implantation-site trophoblast composed of 
discrete, round to oval, eosinophilic nodules with 
radially oriented intermediate trophoblast in a hya
linized stroma.202’203 These nodules of intermediate 
trophoblast have been termed placental site nodules 
(or plaques). A placental site nodule is depicted in 
Figures 8-97 and 8-98. In most cases, placental site 
nodules are derived from residua of placental septal 
trophoblast (Fig. 8-99) or from cell islands that be
come embedded in the endomyometrium. Signifi-

FIGURE 8-96 Partial hydatidiform mole, late 
second-trimester specimen, with enlarged, edem
atous villi containing aberrant, maze-like villous 
vessels, piles of hyperplastic syncytiotrophoblast, 
and syncytiotrophoblastic notches. Flow cytometry 
confirmed triploid DNA content.
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FIGURE 8-97 Placental-site nodule in endome
trial curettings. Nodule is predominantly acellular, 
composed of eosinophilic hyalinized material with 
preservation of residual central intermediate 
trophoblast. This lesion showed positive immuno
staining for keratin and human placental lactogen.

cant mitotic activity such as >1/10 to 20 high- 
power (X400) fields should raise the possibility of 
placental site trophoblastic tumor. Uterine curettage 
appears to be effective treatment in most cases. Care
ful follow-up is warranted as there is no basis for as
suming that persisting placental site nodules might 
not serve as a precursor of, or be associated with, a 
placental site trophoblastic tumor in some instances.

Placental Site Trophoblastic Tumor

The placental site trophoblastic tumor (PSTT) is a 
rare malignant tumor developing in women who 
have been pregnant previously.204-209 It is composed 

of intermediate trophoblast that secretes small 
amounts of P-hCG. Grossly, tumor nodules are hem
orrhagic and fleshy and may occur at any site in the 
uterus. Microscopically, it consists of invasive sheets 
and nodules of monotonous, malignant-appearing, 
intermediate trophoblast that splay apart, but do not 
destroy, myometrial fibers (Fig. 8-100). The tumor is 
strongly hPL positive, with focal hCG positivity. Sur
gery remains the mainstay of treatment, because the 
tumor—unlike choriocarcinoma—responds poorly 
to chemotherapy. Most recurrences tend to be local, 
although systemic metastases may be fatal.206 208 Only 
10% to 15% of PSTTs behave malignantly, and be
havior cannot always be predicted by histopathologic

FIGURE 8-98 Placental -site nodule, higher mag
nification of Figure 8-97, showing loosely formed 
columns of uninucleate and multinucleate inter
mediate trophoblast without mitotic activity.



FIGURE 8-99 Placental septum from a normal 
term placenta showing intermediate trophoblast 
surrounded by acellular fibrinoid. Anchoring villi 
are attached to surface of placental septum. 
Placental-site nodules most likely represent re
sidua of normal placental septa or cell islands.
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analysis.204-209 It has been suggested that numerous 
mitotic figures (over 5 per 10 high-power fields), ex
tensive necrosis, and strong and diffuse hCG im
munoreactivity are more frequently associated with 
malignant behavior.207 209

Placental site trophoblastic tumor must be differ
entiated from choriocarcinoma as the clinical man
agement differs significantly. Choriocarcinoma is 
characterized by a proliferation of intermediate 
trophoblast and cytotrophoblast with foci of diag
nostic syncytiotrophoblast (Fig. 8-101). Tumor ne
crosis and hemorrhage are pronounced. Choriocarci
noma is strongly hCG-positive by immunohistochem
istry, and elevated serum P-hCG values suggest 

choriocarcinoma. Placental site tumor is devoid of 
syncytiotrophoblast and is far less necrotic. Its tumor 
cells are immunoreactive for hPL with minimal hCG 
staining. Serum P-hCG is virtually always low in 
women with placental site trophoblastic tumors. 
Both tumors are keratin-positive.

Gestational Choriocarcinoma

Reported incidences of choriocarcinoma range from 
1 in 20,000 livebirths210 and 1 in 40,000 deliveries186 
in the United States to 1 in 570 to 1 in 1650 deliv
eries in Indonesia.188 The risk of gestational chorio-

FIGURE 8-100 Placental -site trophoblastic tumor 
composed of sheets of intermediate trophoblast 
invading the myometrium. Tumor splays apart the 
individual myometrial myocytes (arrows) without 
inducing significant necrosis or hemorrhage.
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FIGURE 8-101 Choriocarcinoma showing exten
sive tumor necrosis and hemorrhage. Viable 
tumor consists of nests of cytotrophoblast (short 
arrow) capped by syncytiotrophoblast (long arrow).

carcinoma depends on the nature of the antecedent 
pregnancy: 50% of gestational choriocarcinomas fol
low complete hydatidiform mole, 25% follow sponta
neous abortion, 22.5% follow normal pregnancy, and 
2.5% follow ectopic pregnancy.211

Choriocarcinoma most commonly affects the 
uterus and is manifested by vaginal bleeding. Nu
merous bizarre presentations have been reported, re
flecting the extent of widespread, systemic metas
tases present at the time of initial diagnosis. The 
tumor is characterized by hCG production, and hCG 
level relates to tumor burden.

Although postmolar gestational choriocarcinoma 
may be virtually uniformly cured by chemotherapy, 
the same is not true for choriocarcinoma developing 
after normal delivery. This may reflect the increased 
time interval between onset of tumor and diagnosis 
as well as differences in DNA content and parental 

source. The DNA of postmolar choriocarcinoma is 
usually totally androgenetic, being derived from the 
complete mole,212 whereas postgestational choriocar
cinoma contains the normal, biparental DNA of the 
delivered infant or fetus.212'214

Grossly, choriocarcinoma is recognized by its 
strikingly dark red, hemorrhagic appearance. 
Uterine choriocarcinomas may be polypoid, project
ing into the endometrial cavity, or solely intramyo- 
metrial, or diffusely replacing the entire corpus and 
cervix. Large areas may be necrotic. When meta
static, tumor nodules tend to be well-circumscribed, 
hemorrhagic and necrotic.

Microscopically, the degree of tumor necrosis, 
hemorrhage and infarction is unsurpassed by most 
malignant tumors. Diligent searching for viable 
tumor reveals islands of uninucleate intermediate 
trophoblast and cytotrophoblast alternating with

FIGURE 8-102 Choriocarcinoma in a term 
placenta. Keratin immunostaining (AE1/ 
AE3 Boehringer-Mannheim, Indianapolis, 
IN) highlights malignant cytotrophoblast 
and syncytiotrophoblast surrounded by nor
mal term villi. Tumor islands contain much 
central necrosis. (Lage JM, Roberts DJ. 
Choriocarcinoma in a term placenta: Patho
logic diagnosis of tumor in an asymptomatic 
patient with metastatic disease. Int J 
Gynecol Pathol 12:80-85, 1993.)



FIGURE 8-103 Choriocarcinoma in a term 
placenta, higher magnification of Figure 
8-102, keratin immunostain (AE1/AE3, 
Boehringer-Mannheim, Indianapolis, IN). 
Tumor develops from trophoblast of nor
mal-appearing villi and proliferates, form
ing avillous nodules of choriocarcinoma. 
Note the central necrosis of one tumor nod
ule at right. (Lage JM, Roberts DJ. Chorio
carcinoma in a term placenta: Pathologic 
diagnosis of tumor in an asymptomatic pa
tient with metastatic disease. Int J Gynecol 
Pathol 12:80-85, 1993.)
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syncytiotrophoblast (see Fig. 8-101). The syncytio- 
trophoblast tends to remain peripherally located, en
circling nodules of uninucleate trophoblast. Small 
clusters of syncytiotrophoblast demarcate the some
what larger foci of uninucleate trophoblast giving 
the tumor an overall biphasic appearance. Although 
the cells of many undifferentiated tumors may simu
late the appearance of uninucleate trophoblast, the 
presence of syncytiotrophoblast, characterized by 
multinucleation and abundant violaceous to blue cy
toplasm, is required to diagnose choriocarcinoma. 
Syncytiotrophoblastic nuclei tend to be small and in
conspicuous, with occasional eosinophilic nucleoli, 
although larger nuclei are sometimes seen. In con
trast, the uninucleate trophoblast (cytotrophoblast 
and intermediate trophoblast) has greater cytologic 
atypia, with cells containing large, lobulated and 
even bizarre nuclei, coarse chromatin, and promi
nent nucleoli. The cytoplasm tends to be clear to 
granular and slightly eosinophilic in cytotrophoblast, 
and dense, amphophilic to eosinophilic in interme
diate trophoblast.

Choriocarcinoma has a predilection for early and 
extensive vascular space invasion, leading to systemic 
metastases even when tumor volume is small. De
structive endometrial and myometrial invasion are 
identified in hysterectomy specimens (now rarely 
seen) and may be seen in uterine curettings. Large 
sheets of tumor cells differentiating into syncytiotro
phoblast and cytotrophoblast or intermediate troph
oblast, absence of villous tissue, and destructive 
endomyometrial invasion have been offered as cri
teria required for the diagnosis of choriocarcinoma 
in uterine curettings.215 Choriocarcinoma is strongly 
immunopositive for keratin and hCG, with weak 
immunopositivity for hPL.

Choriocarcinoma, like the placental site tumor, is 
devoid of villi, the only exception being those tu
mors arising in association with a placenta.216 217 In 
such cases, the villous origin of the malignant troph
oblast is easily discerned (Figs. 8-102 and 8-103). 

The presence of molar villi from a partial or com
plete hydatidiform mole obviates a diagnosis of cho
riocarcinoma, even if sheets of obviously malignant 
trophoblast are identified. Chemotherapy with sur
gery as an adjunctive modality offers cure in 81% of 
all women and in 71% of those with metastatic tu
mor.218 Although choriocarcinoma may arise from a 
placenta at any point in gestation, fetal metastases 
are uncommon, but uniformly lethal. Presentation in 
an infant or fetus in the absence of any evidence of 
maternal tumor has been reported.219

References

1. Boyd JD, Hamilton WJ. The human placenta. Cambridge, 
W Heffer and Sons, 1970.

2. Ramsey EM. Development and anatomy of the placenta, 
Chapter 36, in: Haines and Taylor Obstetrical and 
Gynaecological Pathology, 3rd Ed. Fox, H, ed., Churchill 
Livingstone, Edinburgh, 1987.

3. Demir R, Kaufmann P, Castellucci M, Erbengi T, Kotowski 
A. Fetal vasculogenesis and angiogenesis in human pla
cental villi. Acta Anat (Basel) 1989;136:190-203.

4. Kurman RJ, Main CWS, Chen HC. Intermediate tropho
blast: A distinctive form of trophoblast with specific mor
phological, biochemical and functional features. Placenta 
5:349, 1984.

5. Kalousek DK, Fitch N, Paradice BA. Pathology of the 
Human Embryo and Previable Fetus. An Atlas. Springer- 
Verlag, New York. 1990.

6. Moragas A, Ballabriga A, Vidal MT. Atlas of Neonatal His
topathology. W.B. Saunders Co, Philadelphia. 1977.

7. Rehder H, Coerdt W, Eggers R, Klink F, Schwinger E. Is 
there a correlation between morphological and cytogenetic 
findings in placental tissue from early missed abortions? 
Hum Genet 82:377-385, 1989.

8. Altshuler G. Placenta within the medicolegal imperative. 
Arch Pathol Lab Med 1991;115:688-95.

9. Naeye RL. Do placental weights have clinical significance? 
Hum Pathol 18:387-91, 1987.

10. Lage JM. Placentomegaly with massive hydrops of placental 
stem villi, diploid DNA content, and fetal omphaloceles: 
Possible association with Beckwith-Wiedemann syndrome. 
Hum Pathol 1991;22:591-7.



508 I Chapter 8. The Placenta

11. Roberts DR, Ampola MG, Lage JM. Diagnosis of unsus
pected fetal metabolic storage disease by routine placental 
examination. Pediatr Path 1991;11:647-656.

12. Fox H. General Pathology of the placenta. Chapter 37. In: 
Obstetrical and Gynaecological Pathology. H. Fox, Ed. Vol 
2. pp. 972-1000.

13. Fox H. Pathology of the placenta. Major problems in pa
thology series. Philadelphia, Saunders, Vol 7. 1978.

14. Fujikura T, Benson RC, Driscoll SG. The bipartite placenta 
and its clinical features. Am I Obstet Gynecol 107:1013-7, 
1970.

15. Naeye RL. Umbilical cord length: clinical significance. J 
Pediatr 1985;107:278-281.

16. Davies BR, Casanueva E, Arroyo P. Placentas of small-for- 
dates infants: a small controlled series from Mexico City, 
Mexico. Am J Obstet Gynecol 1984;149:731-6.

17. Benirschke K, Kaufmann P. Pathology of the Human Pla
centa. 2nd Edition. Springer-Verlag, New York. 1990.

18. Robinson LK, Jones KL, Benirschke K. The nature of 
structural defects associated with velamentous and marginal 
insertion of the umbilical cord. Am J Obstet Gynecol 
1983;146:191-3.

19. Leung AKC, Robson WLM. Single umbilical artery: a re
port of 159 cases. Am J Dis Child 1989;143:108-11.

20. Byrne J, Blanc WA. Malformations and chromosomal 
anomalies in spontaneously aborted fetuses with single um
bilical artery. Am J Obstet Gynecol 1985;151:340-2.

21. Yavner DL, Redline RW. Angiomyxoma of the umbilical 
cord with massive cystic degeneration of Wharton’s jelly. 
Arch Pathol Lab Med 1989;113:935-7.

22. Mishriki YY, Vanyshelbaum Y, Epstein H, Blanc W. Heman
gioma of the umbilical cord. Pediatr Pathol 1987;7:43-9.

23. Smith D, Majmudar B. Teratoma of the umbilical cord. 
Hum Pathol 1985;16:190-3.

24. Maberry MC, Ramin SM, Gilstrap LC, Leveno KJ, Dax JS. 
Intrapartum asphyxia in pregnancies complicated by intra- 
amniotic infection. Obstet Gynecol 1990;76:351-4.

25. Miller PW, Coen RW, Benirschke K. Dating the time in
terval from meconium passage to birth. Obstet Gynecol 
66:459-62, 1985.

26. Altshuler G, Hyde S. Meconium induced vasoconstriction: a 
potential cause of cerebral and other fetal hypoperfusion 
and of poor pregnancy outcome. Child Neurol 4:137-42, 
1989.

27. Altshuler G, Herman A. The medicolegal imperative: pla
cental pathology and epidemiology. In, Fetal and Neonatal 
Brain Injury: Mechanisms, Management and the Risk of 
Malpractice. DK Stevenson, and P Sunshine, eds., pp. 250- 
63. B.C. Decker, 1989.

28. Torpin R. Amniochorionic mesoblastic fibrous strings and 
amnionic bands: Associated constricting fetal malformation 
of fetal death. Am J Obstet Gynecol 1965;91:65-75.

29. Lage JM, vanMarter LJ, Bieber FR. Questionable role of 
amniocentesis in the formation of amniotic bands. J Reprod 
Med 1988;33:71-3.

30. Porreco RP, Young PE, Resnik R, Cousins L, Jones OW, 
Richards T, Kernahan C, Matson M. Reproductive outcome 
following amniocentesis for genetic indications. Am J 
Obstet Gynecol 1982;143:653-60.

31. Khong TY. Acute atherosis in pregnancies complicated by 
hypertension, small-for-gestational age infants, and diabetes 
mellitus. Arch Pathol Lab Med 115:722-5, 1991.

32. Brosens I, Dixon HG, Robertson WB. Fetal growth retarda
tion and the arteries of the placental bed. Br J Obstet 
Gynaecol 84:656-63, 1977.

33. Hustin J, Foidart JM, Lambotte R. Maternal vascular le
sions in preeclampsia and intrauterine growth retardation: 
light microscopy and immunofluorescence. Placenta 4:489- 
98, 1983.

34. Kitzmiller JL, Watt N, Driscoll SG. Decidual arteriopathy 
in hypertension and diabetes in pregnancy: immunofluores- 
cent studies. Am J Obstet Gynecol 141:773-9, 1981.

35. Brosens I. A study of the spiral arteries of the decidua ba
salis in normotensive and hypertensive pregnancies. J 
Obstet Gynaecol Br Commonw 71:222-30, 1964.

36. Driscoll S. The pathology of pregnancy complicated by dia
betes mellitus. Med Clin North Am 1965, 49:1053-67.

37. Abramowsky CR, Vegas ME, Swinehart IG, Gyves MT. De
cidual vasculopathy of the placenta in lupus erythematosus. 
N Engl J Med 303:668-72, 1980.

38. Robertson WB. Uteroplacental vasculature. J Clin Pathol 
[Suppl] 10:9-17, 1976.

39. Khong TY, De Wolf F, Robertson WB, Brosens I. Inade
quate maternal vascular response to placentation in preg
nancies complicated by preeclampsia and by small-for-gesta- 
tional age infants. Br J Obstet Gynecol 93:1049-59, 1986.

40. Labarre CA. Acute atherosis. A histopathological hallmark 
of immune aggression? Placenta 1988;9:95-108.

41. Hendricks CH. Twinning in relation to birth weight, mor
tality and congenital anomalies. Obstet Gynecol 27:47-53, 
1966.

42. Leroy F. Major fetal hazards in multiple pregnancy. Acta 
Genet Med Gemellol Rome 25:299-306, 1976.

43. Potter EL. Twin zygosity and placental form in relation to 
the outcome of pregnancy. Am J Obstet Gynecol 87:566- 
77, 1963.

44. Hay S, Wehrung DA. Congenital malformations in twins. 
Am J Human Genet 1970;22:662-78.

45. Benirschke K, Kim CK. Multiple pregnancy. N Engl J Med 
1974;288:1276-84, 1329-36.

46. Blumer MD. The Biology of Twinning in Man. Oxford, En
gland, Claredon Press, 1970.

47. Nylander PPS. The value of the placenta in the determina
tion of zygosity—a study of 1052 Nigerian twin materni
ties. J Obstet Gynaecol Br. Commonw 1969;76:699-04.

48. Benirschke K, Driscoll SG. The Pathology of the Human 
Placenta. New York, Springer-Verlag, 1967.

49. Benirschke K. Accurate recording of twin placentation. A 
plea to the obstetrician. Obstet Gynecol 1961 A, 18:334.

50. Benirschke K. Major pathologic features of the placenta, 
cord and membranes. Birth Defects Original Article Series, 
Vol 1, No 1; April 1965, pp 52-63.

51. Kim K, Lage JM. Bipartite diamnionic monochorionic twin 
placenta with superficial vascular anastomoses. Hum Pathol 
1991;22:501-3.

52. Aherne W, Strong SJ, Corney G. The structure of the pla
centa in the twin transfusion syndrome. Biol Neonate 
1968;12:121-35.

53. Sekiya S, Hafez ESE. Physiomorphology of twin transfusion 
syndrome. Obstet Gynecol 1977;50:288-92.

54. Lage JM, vanMarter LJ, Mikhail E. Vascular anastomoses in 
fused, dichorionic t-win placentas resulting in twin transfu
sion syndrome. Placenta 1989;10:55-59.

55. Robertson EG, Neer KJ. Placental injection studies in twin 
gestation. Am J Obstet Gynecol 1983;147:170-74.

56. Tippett P. Human chimeras. In, Chimeras in Develop
mental Biology. N.L. Douarin and A McLaren, eds., pp. 
165-78. Academic Press, Orlando, 1984.

57. Rausen AR, Seki M. Strauss L. Twin transfusion syndrome. 
J Pediatr 1965;66:613-28.

58. Naeye RL. Organ abnormalities in a human parabiotic syn
drome. Am J Pathol 1965;46:829-42.

59. Benson CB, Bieber RF, Genest DR, Doubilet PM. Doppler 
demonstration of reversed umbilical blood flow in an acar
diac twin. J Clin Ultrasound 1989;17:291-5.

60. Alpers CE, Harrison MR. Fetus in fetu associated with an 
undescended testis. Pediatr Path 1985;4:37-46.

61. Hendricks CH. Twinning in relation to birth weight, mor
tality, and congenital anomalies. Obstet Gynecol 1966;27: 
47-53.

62. Levi S. Ultrasonic assessment of the high rate of human 
multiple pregnancy in the 1st trimester. J Clin Ultrasound 
1976;4:3-5.

63. Benirschke K. Twin placenta in perinatal mortality. N Y 
State J Med 1961;61:1499-1508.

64. Tessen JA, Zlatnik FJ. Monoamnionic twins: A retrospec
tive controlled study. Obstet Gynecol 1991;77:832-4.

65. Wensinger JA, Daly RF. Monoamniotic twins. Am J Obstet 
Gynecol 1962;83:1254-6.

66. Carr SR, Aronson MP, Coustan DR. Survival rates of mon-



References I 509

oamniotic twins do not decrease after 30 weeks’ gestation. 
Am J Obstet Gynecol 1990;163:719-22.

67. Jauniaux E, Elkazen N, Leroy F, Wilkin P, Rodesch F, 
Hustin J. Clinical and morphologic aspects of the vanishing 
twin phenomenon. Obstet Gynecol 1988;72:577-81.

68. Sander CH. Hemorrhagic endovasculitis and hemorrhagic vil
litis of the placenta. Arch Pathol Lab Med 1980; 104: 
371-3.

69. Silver MM, Yeger H, Lines LD. Hemorrhagic endovasculi
tis-like lesion induced in placental organ culture. Hum 
Pathol 1988;19:251-6.

70. Driscoll SG. Chorioamnionitis: perinatal morbidity and 
mortality. Pediatr Infect Dis 1986;5:S273-5.

71. Mueller-Heuback E, Rubinstein DN, Schwarz SS. Histologic 
chorioamnionitis and preterm delivery in different patient 
populations. Obstet Gynecol 75:622-26, 1990.

72. Zhang J, Kraus FT, Aquino TI. Chorioamnionitis: A com
parative histologic, bacteriologic, and clinical study. Int J 
Gynecol Pathol 4:1-10, 1985.

73. Pankuch GA, Appelbaum PC, Lorenz RP, Botti JJ, 
Schachter J, Naeye RL. Placental microbiology and histol
ogy and the pathogenesis of chorioamnionitis. Obstet 
Gynecol 64:802-6, 1984.

74. Utility of Umbilical Cord Blood Acid-Base Assessment. 
ACOG Committee Opinion: Committee on Obstetrics: Ma
ternal and Fetal Medicine. Number 91—February 1991.

75. Hauth JC, Gilstrap LC, Hankins GDV, Connor KD. Term 
maternal and neonatal complications of acute chorioamnio
nitis. Obstet Gynecol 1985;66:59-62.

76. Salafia CM, Weigl C, Silberman L. The prevalence and dis
tribution of acute placental inflammation in uncomplicated 
term pregnancies. Obstet Gynecol 1989;73:383-9.

77. Naeye RL, Maisels J, Lorenz RP, Botti JJ. The clinical signifi
cance of placental villous edema. Pediatrics 1983;71:588-94.

78. Madan E, Meyer MP, Amortequi A. Chorioamnionitis: A 
study of organisms isolated in perinatal autopsies. Ann Clin 
and Lab Sci 1988;18:39-45.

79. Labarre CA, McIntyre JA, Faulk WP. Immunohistologic ev
idence that villitides in human normal term placentas is an 
immunologic lesion. Am J Obstet Gynecol 1990; 162: 
515-22.

80. Knox WF, Fox H. Villitis of unknown aetiology: its inci
dence and significance in placentae from a British popula
tion. Placenta 1984;5:395-402.

81. Russell P. Inflammatory lesions of the human placenta. III. 
The histopathology of villitis of unknown aetiology. Pla
centa 1980;1:227-44.

82. Labarrere CA, Faulk WP, McIntyre JA. Villitis in normal 
term human placentae: Frequency of the lesion determined 
by monoclonal antibody to HLA-DR antigen. J Reprod 
Immunol 1989;16:127-35.

83. Mortimer G, MacDonald DJ, Smeeth A. A pilot study of 
the frequency and significance of placental villitis. Br J of 
Obstet Gynaecol 1985;92:629-33.

84. Gersell DJ, Phillips NJ, Beckerman K. Chronic chorioamni
onitis: A clinicopathologic study of 17 cases. Int J Gynecol 
Path 1991;10:217-29.

85. Singer DB, Campognone P. Perinatal group B streptococcal 
infection in midgestation. Pediatr Pathol 1986;5:271-6.

86. Haft RF, Kasper DL. Group B streptococcus infection in 
mother and child. Hospital Practice Dec 15, 1991, p. 
111-34.

87. Novak RW, Platt MS. Significance of placental findings in 
early-onset group B streptococcal neonatal sepsis. Clin 
Pediatr 1985;24:256-8.

88. Barresi JA. Listeria monocytogenes: A cause of premature 
labor and neonatal sepsis. Am J Obstet Gynecol 1980; 
136:410-1.

89. Fojaco RM, Hensley GT, Moskowitz L. Congenital syphilis 
and necrotizing funisitis. JAMA 1989;261:1788-90.

90. Yow MD. Congenital cytomegalovirus disease: A NOW 
problem. J Infect Dis 1989;159:163-7.

91. Anonymous. Screening for congenital CMV. Lancet 
1989;2:599-600.

92. Schwartz DA, Khan R, Stoll B. Characterization of the fetal 

inflammatory response to cytomegalovirus placentitis. Arch 
Pathol Lab Med 1992;116:21-7.

93. Blanc WA. Pathology of the placenta, membranes and um
bilical cord in bacterial, fungal and viral infections in man. 
In Naeye RL, Kissane JM, eds. Perinatal diseases, pp 67- 
132. IAP Monograph Series, No. 22. Baltimore, Williams & 
Wilkins, 1981

94. Garcia AGP, Fonseca EF, Marques RGdS, Lobato YY. Pla
cental morphology in cytomegalovirus infection. Placenta 
1989;10:1-18.

95. Alford CA, Stagno S, Pass RF. Natural history of perinatal 
cytomegaloviral infection. In: Ciba Foundation Symposium 
77, Excerpta Medica, Amsterdam. 1980. p 125-47.

96. Blanc WA. Pathology of the placenta and cord in some viral 
infections. In: Viral diseases of the fetus and newborn. 
Major problems in clinical pediatrics, Hanshan JB, Dregeon 
JA (eds). Philadelphia, W.B. Saunders, Vol 17.

97. Nahmias AJ, Keyserling HH, Kerrick G. Herpes Simples. 
In: Remington JS, Klein JO, eds. Infectious diseases of the 
fetus and newborn infant. Philadelphia, W.B. Saunders, 
1983:156-90.

98. Florman AL, Gershon AA, Blackett PR, Nahmias AJ. In
trauterine infection with herpes simplex virus: resultant 
congenital malformations. JAMA 1973;225:129-32.

99. Stagno S, Whitley RJ. Herpesvirus infections of pregnancy. 
Part II: Herpes simplex virus and varicella-zoster virus in
fections. N Engl J Med 1985;313:1327-30.

100. Johnson RE, Nahmias AJ, Magder LS, Lee FK, Brooks, 
CA, Snowden Cb. A seroepidemiologic survey of the preva
lence of herpes simplex virus type 2 infection in the United 
States. N Engl J Med 1989;321:7-12.

101. Wittek AE, Yeager AS, Au DS, Hensleigh PA. Asymptom
atic shedding of herpes simplex virus from the cervix and 
lesion site during pregnancy: correlation of antepartum 
shedding with shedding at delivery. Am J Dis Child 
1984;138:439-42.

102. Brown ZA, Benedetti J, Ashely R, Burchett S, Selke S, 
Berry S, Vontver LA, Corey L. Neonatal herpes simplex 
virus infection in relation to asymptomatic maternal infec
tion at the time of labor. N Engl J Med 1991;324:1247-52.

103. Whitley R, Arvin A, Prober C, Burchett S, Corey L, Powell 
D, Plotkin S, Starr S, Alford C, Connor J, Jacobs R, 
Nahmias A, Soong SJ and the National Institute of Allergy 
and Infectious Diseases Collaborative Antiviral Study 
Group. A controlled trial comparing vidarabine with acy
clovir in neonatal herpes simplex virus infection. N Engl J 
Med 1991;324:444-9.

104. Hain J, Doshi N, Harger JH. Ascending transcervical 
herpes simplex infection with intact fetal membranes. 
Obstet Gynecol 1980;56:106-9.

105. Herzen JL, Benirschke K. Unexpected disseminated herpes 
simplex infection in a newborn. Obstet Gynecol 1977;50: 
728-30.

106. Garcia AGP. Maternal herpes-simplex infection causing 
abortion. Histopathologic study of the placenta. “O Hospi
tal” 1970;78:1267-1274.

107. Nakamura Y, Yamamoto S, Tanaka S, Yano H, Nishimura 
G, Saito Y, Tanaka T, Tanimura A, Hirose F, Fukuda S, 
Shingu M, Hashimoto T. Herpes simplex viral infection in 
human neonates. Hum Pathol 1985;16:1091-7.

108. Altshuler G. Pathogenesis of congenital herpesvirus infec
tion. Am J Dis Child 1974;127:427-9.

109. Witzleben CL, Driscoll SG. Possible transplacental transmis
sion of herpes simplex infection. Pediatr 1965;36:192-9.

110. Rogers BB, Josephson SL, Mak SK. Detection of herpes 
simplex virus using the polymerase chain reaction followed 
by endonuclease cleavage. Am J Pathol 1991;139:1-6.

111. Bruner JM. Oligonucleotide probe for herpes virus: use in 
paraffin sections. Mod Pathol 1990;3:635-8.

112. Sever J, White LR. Intrauterine viral infections. Annu Rev 
Med 1968;19:471-86.

113. Siegel M, Fuerst HT. Low birth weight and maternal virus 
diseases: a prospective study of rubella, measles, mumps, 
chickenpox, and hepatitis. JAMA 1966;197:680-4.

114. Paryani SG, Arvin AM. Consequences of varicella or herpes



510 I Chapter 8. The Placenta

zoster in pregnancy for mother and infant. Programs and 
Abstracts of the Twenty-Fourth Interscience Conference on 
Antimicrobial Agents and Chemotherapy. Washington, 
D.C. October 8-10, 1984.

115. Williamson A. The varicella zoster virus in the etiology of 
severe congenital defects. Clin Pediatr 1975;14:553-9.

116. Alkalay AL, Pomerance JJ, Rimoin DL. Fetal varicella syn
drome. J Pediatr 1987;111:320-3.

117. Garcia AGP. Fetal infection in chickenpox and alastrim 
with histopathologic study of the placenta. Pediatr 1963;32: 
895-901.

118. Cossart YE, Field AM, Cant B, Widdows D. Parvovirus-like 
particles in human sera. Lancet 1975;1:72-3.

119. Sahakian V, Weiner CP, Naides SJ, Williamson RA, 
Scharosch LL. Intrauterine transfusion treatment of non- 
immune hydrops fetalis secondary to human parvovirus 
B19 infection. Am J Obstet Gynecol 1991;164:1090-1.

120. van Elsacker-Niele, AMW, Salimans MMM, Weiland HT, 
Vermey-Keers CHR, Anderson MJ, Versteeg. Fetal pathol
ogy in human parvovirus Bl9 infection. Br J Obstet 
Gynaecol. 1989;96:768-75.

121. Christian SS, Duff P. Is universal screening for hepatitis B 
infection warranted in all prenatal populations? Obstet 
Gynecol 1989;74:259-61.

122. Li L, Sheng M-H, Tong S-P, Chen H-Z, Wen Y-M. Trans
placental transmission of hepatitis B virus. Lancet 1986;2; 
872.

123. Khudr G, Benirschke K. Placental lesion in viral hepatitis. 
Am J Obstet Gynecol 1972;40:381-4.

124. Altschuler G, Russell P. The human placental villitides: a 
review of chronic intrauterine infection. Current Topics in 
Pathology 1975;60:63-112.

125. Chin J. Current and future dimensions of the HIV/AIDS 
pandemic in women and children. Lancet 1990;336:221-4.

126. European Collaborative Study: Mother-to-child transmis
sion of HIV infection. Lancet 1988;2:1039-45.

127. Lewis SH, Reynolds-Kohler C, Fox HE, Nelson JA. HIV-1 in 
trophoblastic and villous Hofbauer cells, and haematological 
precursors in eight-week fetuses. Lancet 1990;335:565-8.

128. Holmes KK. AIDS: Problems and prospects IX: The 
changing epidemiology of HIV transmission. Hospital Prac
tice Nov 15, 1991;153-78.

129. Barton JJ, O’Connor TM, Cannon MJ, Weldon-Linne CM. 
Prevalence of human immunodeficiency virus in a general 
prenatal population. Am J Obstet Gynecol 1989; 160: 
1316-24.

130. Quinn TC, Kline RL, Halsey N, Hutton N, Ruff A, Butz A, 
Boulos R, Modlin JF. Early diagnosis of perinatal HIV in
fection by detection of viral-specific IgA antibodies. JAMA 
1991;266:3439-3442.

131. Jauniaux E, Nessmann C, Imbert MC, Meuris S, Puissant F, 
Hustin J. Morphological aspects of the placenta in HIV 
pregnancies. Placenta 1988;9:633-42.

132. Driscoll SG. Histopathology of gestational rubella. Am J 
Dis Child 1969;118:49-53.

133. Garcia AGP, Marques RLS, Lobato YY, Fonseca MEF, Wigg 
MD. Placental pathology in congenital rubella. Placenta 
1985;6:281-5.

134. Ornoy A, Segal S, Nishmi M, Simcha A, Polishuk WZ. Fetal 
and placental pathology in gestational rubella. Am J Obstet 
Gynecol 1973;116:949-56.

135. Northrup RL, Gardner WM, Geittmann WF. Rubella rein
fection during early pregnancy. Obstet Gynecol 1972; 
39:524-6.

136. Eilard T, Strannegard O. Rubella reinfection in pregnancy 
followed by transmission to the fetus. J Infect Dis 
1974;129:594-6.

137. Garcia AGP, Pereira JMS, Vidigal N, Lobato YY, Pegado 
CS, Branco JPC. Intrauterine infection with mumps virus. 
Obstet Gynecol 1980;56:756-9.

138. Moroi K, Saito S, Kurata T, Sata T, Yanagida M. Fetal 
death associated with measles virus infection of the pla
centa. Am Obstet Gynecol 1991;164:1107-8.

139. Ornoy A, Dudai M, Sadovsky E. Placental and fetal pathol

ogy in infectious mononucleosis. A possible indicator for 
Epstein-Barr virus teratogenicity. Diagn Gynecol Obstet 
1982;4:11-6.

140. Joncas JH, Alfieri C, Leyritz-Wills M, Brochu P, Jasmin G, 
Boldogh I, Huang ES. Simultaneous congenital infection 
with Epstein-Barr virus and cytomegalovirus. N Engl J Med 
1981;304:1399-1403.

141. Garcia AGP, Basso NGdaS, Fonseca MEF, Outani HN. Con
genital ECHO virus infection—morphological and 
virological study of fetal and placental tissue. J Pathol 
1990;160:123-7.

142. Koppe JG, Loewer-Sieger DH, de Roever-Bonnet H. Re
sults of 20-year follow-up of congenital toxoplasmosis. 
Lancet 1986;1:254-6.

143. Elliott WG. Placental toxoplasmosis: Report of a case. Am J 
Clin Pathol 1970;53:413-7.

144. Werner H, Schmidtke L, Thomascheck G. Toxoplasmose- 
Infektion und Schwangerschaft: der histologische Nachweis 
des intrauterinen Infektion-sweges. Klin Wochenschr 
1963;41:96-101.

145. Bittencourt AL, de Freitas LAR, Galvao MO, Jacomo K. 
Pneumonitis in congenital Chagas’ disease: a study of ten 
cases. Am J Trop Med Hyg 1981;30:38-42.

146. Bittencourt AL. Congenital Chagas disease. Am J Dis Child 
1976;130:97-103.

147. Labarrere CA, McIntyre JA, Faulk WP. Immunohistologic ev
idence that villitis in human normal term placentas in an im
munologic lesion. Am J Obstet Gynecol 1990;162:515-22.

148. Altshuler G. Placental villitis of unknown etiology: harbin
ger of serious disease? A four months’ experience of nine 
cases. J Reprod Med 1973;11:215-222.

149. Redline RW, Abramowsky CR. Clinical and pathological as
pects of recurrent villitis. Hum Pathol 1985;16:727-31.

150. Labarrere C, Althabe O, Telenta M. Chronic villitis of un
known aetiology in placentae of idiopathic small for gesta
tional age infants. Placenta 1982;3:309-18.

151. Fox H. The significance of placental infarction in perinatal 
morbidity and mortality. Biol Neonate 1967;11:87-105.

152. Blanc WA. Circulatory iesions of the human placenta in ab
ruptio. Berh Deutsch Ges Pathol 1976;60:386-92.

153. Moe N. Depositions of fibrin and plasma proteins in the 
normal placenta: an immunofluorescence study. Acta 
Pathol Microbiol Scand 1969;76:74-88.

154. Naeye RL. The clinical significance of absent subchorionic 
fibrin in the placenta. Am J Clin Pathol 1990;94:196-8.

155. Labarrere C, Mullen E. Fibrinoid and trophoblastic ne
crosis with massive chronic intervillositis: An extreme var
iant of villitis of unknown etiology. Am J Reprod Immunol 
Microbiol 1987;15:85.

156. Kaplan C, Blanc WA, Elias J. Identification of erythrocytes 
in intervillous thrombi: A study using immunoperoxidase 
identification of hemoglobins. Hum Pathol 1982;13:554-7.

157. Batcup G, Tovey LAD, Longster G. Fetomaternal blood 
group incompatibility studies in placental intervillous 
thrombosis. Placenta 1983;4:449-54.

158. Shanklin DR, Scott JS. Massive subchorial thrombo- 
haematoma. (Breus’ mole). Br I Obstet Gynaecol 1975; 
82:476-87.

159. Blattner P, Dar H, Nitowsky HM. Pregnancy outcome in 
women with sickle cell trait. JAMA 1977;238:1392-4.

160. Bloomfield RD, Suarez JR, Malangit AC. The placenta: A 
diagnostic tool in sickle cell disorders. J Natl Med Assoc 
1978;70:87-88.

161. Fujikura T, Froehlich L. Diagnosis of sickling by placental 
examination. Geographic differences in incidence. Am J 
Obstet Gynecol 1968;100:1122-4.

162. Platt HS. Effect of maternal sickle cell trait on perinatal 
mortality. Br Med J 1971;4:334-6.

163. Rimer BA. Sickle-cell trait and pregnancy: A review of a 
community hospital experience. Am I Obstet Gynecol 
1975;123:6-11.

164. Wentworth P. The placenta in cases of hemolytic disease of 
the newborn. Am J Obstet Gynecol 1967;98:283-9.

165. Bartholomew RA, Colvin ED, Grimes WH Jr, Fish JS,



References 1 511

Lester WM, Galloway WH. Criteria by which toxemia of 
pregnancy may be diagnosed from unlabelled formalin- 
fixed placentas. Am J Obstet Gynecol 1961;82:277-90.

166. Wentworth P. Placental infarction and toxemia of preg
nancy. Am J Obstet Gynecol 1967;99:318-26.

167. Risteli J, Foidart JM, Risterli L, Boniver J, Goffinet G. The 
basement membrane proteins laminin and type IV collagen 
in isolated villi in pre-eclampsia. Placenta 1984;5:541-50.

168. Las Heras J, Baskerville JC, Harding PGR, Haust MD. 
Morphometric studies of fetal placental stem arteries in hy
pertensive disorders (“toxaemia”) of pregnancy. Placenta 
1985;6:217-28.

169. van der Veen F, Walker S, Fox H. Endarteritis obliterans of 
the fetal stem arteries of the human placenta: An electron 
microscopic study. Placenta 1982;3:181-90.

170. Robertson WB. Uteroplacental vasculature. J Clin Pathol 
[Suppl] 1976;10:9-17.

171. Robertson WB, Brosens I, Dixon G. Uteroplacental vas
cular pathology. Eur J Obstet Gynecol Reprod Biol 
1975;5:47-65.

172. Sheppard BL, Bonnar J. Uteroplacental arteries and hyper
tensive pregnancy. In: Pregnancy Hypertension, Bonnar J, 
McGilliray I, Symonds E (eds). MTP Press, Lancaster, pp 
213-9.

173. Chamberlain G, Philipp E, Howlett B, Masters K. British 
births 1970, Volume 2, Obstetric care. Heinemann, Lon
don. 1978.

174. MacGillivray I, Campbell DM. The effect of hypertension 
and oedema on birth weight. In: Bonner J, MacGillivray I, 
Symonds EM (eds) Pregnancy Hypertension, MTP Press, 
Lancaster P 307-311.

175. Haust MD. Maternal diabetes mellittis—Effects on the fetus 
and placenta. In: Perinatal diseases. International Academy 
of Pathology monograph No. 22: Baltimore, Williams & 
Wilkins, pp 201-85.

176. Jones CJP, Fox H. Placental changes in gestational diabetes. 
An ultrastructural study. Obstet Gynecol 1976;48:274-80.

177. Machim GA. Hydrops revisited: Literature review of 1,414 
cases published in the 1980’s. Am J Med Genet 
1989;34:366-90.

178. Altshuler G. Chorangiosis: an important placental sign of 
neonatal morbidity and mortality. Arch Pathol Lab Med 
1984;108:71-74.

179. Unger JL. Placental teratoma. Am J Clin Pathol 1989;92: 
371-3.

180. Potter JF, Schoeneman M. Metastasis of maternal cancer to 
the placenta and fetus. Cancer 1970;25:380-8.

181. Szulman AE, Surti U. The syndromes of hydatidiform 
mole. I. Cytogenetic and morphologic correlations. Am j 
Obstet Gynecol 1978;131:665-71.

182. Szulman AE, Surti U. The syndromes of hydatidiform 
mole. II. Morphologic evolution of the complete and par
tial mole. Am J Obstet and Gynecol 1978;132:20-7.

183. Lage JM, Mark SD, Roberts DJ, Goldstein DP, Bernstein 
MR, Berkowitz RS. A flow cytometric study of 137 fresh 
hydropic placentas: Correlation between types of hydatidi
form moles and nuclear DNA ploidy. Obstet Gynecol 
1992;79:403-10.

184. Genest DR, Laborde O, Berkowitz RS, Goldstein DP, Bern
stein MR, Lage JM. A clinical-pathologic study of 153 cases 
of complete hydatidiform mole (1980-1990): Histologic 
grade lacks prognostic significance. Obstet Gynecol 
1991;78:402-9.

185. Gardner HAR, Lage JM. Choriocarcinoma following par
tial hydatidiform mole: A case report. Hum Pathol 1992; 
23:468-471.

186. Yen S, MacMahon B. Epidemiologic features of tropho
blastic disease. Am J Obstet Gynecol 1968;101:126-32.

187. Matalon M, Modan B. Epidemiologic aspects of hydatidi
form mole in Israel. Am I Obstet Gynecol 1972;112: 
107-12.

188. Poen HT, Kjojopranoto M. The possible etiologic factors of 
hydatidiform mole and choriocarcinoma. Am J Obstet 
Gynecol 1965;92:510-3.

189. Parazzini F, Mangili G, La Vecchia C, Negri E, Bocciolone 
L, Fasoli M. Risk factors for gestational trophoblastic dis
ease: A separate analysis of complete and partial hydatidi
form moles. Obstet Gynecol 1991;78:1039-45.

190. Berkowitz RS, Goldstein DP, DuBeshter B, Bernstein MR. 
Management of complete molar pregnancy. J Reprod Med 
1987;32:634-9.

191. Kajii T, Ohama K. Androgenetic origin of hydatidiform 
mole. Nature 1977;268:633-4.

192. Azuma C, Saji F, Tokugawa Y, et al. Application of gene 
amplification by polymerase chain reaction to genetic anal
ysis of molar mitochondrial DNA: The detection of 
anuclear empty ovum as the cause of complete mole. 
Gynecol Oncol 1991;40:29-33.

193. Lawler SD, Fisher RA, Dent J. A prospective genetic study 
of complete and partial hydatidiform moles. Am J Obstet 
Gynecol 1991;164:1270-7.

194. Wertelecki W, Graham JM, Sergovich FR. The clinical syn
drome of triploidy. Obstet Gynecol 1976;47:69-76.

195. Doshi N, Surti U, Szulman AE. Morphologic anomalies in 
triploid liveborn fetuses. Hum Pathol 1983;14:716-23.

196. Berkowitz RS, Goldstein DP, Bernstein MR. Natural history 
of partial molar pregnancy. Obstet Gynecol 1983;66: 
667-81.

197. Szulman AE, Surti U. The clinicopathologic profile of the 
partial hydatidiform mole. Obstet Gynecol 1982;59: 
597-602.

198. Rice LW, Berkowitz RS, Lage JM, et al. Persistent gesta
tional trophoblastic tumor after partial hydatidiform mole. 
Gynecol Oncol 1990;36:358-62.

199. LageJM, Berkowitz RS, Rice LW, Goldstein DP, Bernstein 
MR, Weinberg DS. Flow cytometric analysis of DNA con
tent in partial hydatidiform moles with persistent gesta
tional trophoblastic tumor. Obstet Gynecol 1991;77:111-5.

200. Bagshawe KD, Lawler SD, Paradinas FJ, Dent J, Brown P, 
Boxer GM. Gestational trophoblastic tumours following ini
tial diagnosis of partial hydatidiform mole. Lancet 
1990;335:1074-6.

201. Vejerslev LO, Sunde L, Hansen BF, Larsen JK, Christensen 
IBJ, Larsen G. Hydatidiform mole and fetus with normal 
karyotype: Support of a separate entity. Obstet Gynecol 
1991;77:868-74.

202. Lee KC, Chan JKC. Placental site nodule. Histopathology 
1990;16:193.

203. Young RH, Kurman RJ, Scully RE. Placental site nodules 
and plaques: A clinicopathologic analysis of 20 cases. Am J 
Surg Pathol 1990;14:1001-9.

204. Heintz APM, Schaberg A, Engelsman E, van Hall EV. Pla- 
cental-site trophoblastic tumor: Diagnosis, treatment, and 
biological behavior. Int J Gynecol Pathol 1985;4:75-82.

205. Lathrop JC, Lauchlan S, Nayak R, Ambler M. Clinical 
characteristics of placental site trophoblastic tumor 
(PSTT). Gynecol Oncol 1988;31:32-42.

206. Eckstein RP, Russell P, Friedlander ML, Tattersail MHN, 
Bradfield A. Metastasizing placental site trophoblastic tu
mor: A case study. Hum Pathol 1985;16:632-6.

207. Collins RJ, Ngan HYS, Wong LC. Placental site tropho
blastic tumor: With features between an exaggerated pla
cental site reaction and a placental site trophoblastic tumor. 
Int J Gynecol Pathol 1990;9:170-7.

208. Finkler NJ, Berkowitz RS, Driscoll SG, et al. Clinical expe
rience with placental site trophoblastic tumor at the New 
England Trophoblastic Disease Center. Obstet Gynecol 
1988;71:854-7.

209. Young RH, Kurman RJ, Scully RE. Proliferations and tu
mors of intermediate trophoblast of the placental site. 
Semin Diagn Pathol 5:223-227, 1988.

210. Brinton LA, Bracken MB, Connelly RR. Choriocarcinoma 
incidence in the United States. Am J Epidemiol 1986; 
123:1094-100.

211. Hertig AT, Mansell H. Tumors of the female sex organs. 
Part I. Hydatidiform mole and choriocarcinoma. In, Atlas 
of Tumor Pathology. Sect. IX, Fasc 33. Armed Forces of 
Pathology, 1956.



512 I Chapter 8. The Placenta

212. Fisher RA, Lawler SD, Povey S, Bagshawe KD. Genetically 
homozygous choriocarcinoma following pregnancy with hy
datidiform mole. Br J Cancer 1988;58:788-92.

213. Chaganti RS, Koduru PR, Chakraborty R, Jones WB. Ge
netic origin of a trophoblastic choriocarcinoma. Cancer Res 
1990;50:6330-3.

214. Osada H, Kawata M, Yamada M, Okumura K, Takamizawa 
H. Genetic identification of pregnancies responsible for 
choriocarcinomas after multiple pregnancies by restriction 
fragment length polymorphism analysis. Am J Obstet 
Gynecol 1991;165:682-8.

215. Elston CW, Bagshawe KD. The diagnosis of trophoblastic tu
mours from uterine curettings. J Clin Path 1972;25:111-8.

216. Lage JM, Roberts DJ. Choriocarcinoma in a term placenta. 
Pathologic diagnosis of tumor in an asymptomatic patient 
with metastatic disease. Int 1 Gynecol Pathol 1993; 12: 
80-85.

217. Christopherson WA, Kanbour A, Szulman AE. Case Re
port: Choriocarcinoma in a term placenta with maternal 
metastases. Gynecol Oncol 1992;46:239-245.

218. Parazzini F, LaVecchia C, Pampallona S, et al. Reproductive 
patterns and the risk of gestational trophoblastic disease. 
Am J Obstet Gynecol 1985;152:866-70.

219. Avril MR, Mathieu A, Kalifa C, Caillou C. Infantile chorio
carcinoma with cutaneous tumors. J Am Acad Dermatol 
1986;14:918-27.



Appendix I 513

APPENDIX 8-1
Protocol for Gross Placental Examination

WOMEN’S & PERINATAL PATHOLOGY PLACENTAL EXAMINATION

NAME

UH* EDC

HISTORY: Prenatal and labor

INFANT: lb. oz.

Stillborn Macerated

Other

(Twins Sex: 1: 2:

AGE: Path

Date Dr.:

Term Premature Alive

Sex

Weight: 1: 2: )

GROSS EXAMINATION (In case of multiple gestation, use one form for placenta of each infant):

WEIGHT:____________ gm. DIMENSIONS:__________ X___________ X___________ cm.

CORD:_______  ____ cm. Insertion: ___________  cm. from margin. Membranous________________________

Color: ________________________ No. of vessels: ____________ Other: ____________________________________

FETAL SURFACE: Color: ________________  Dull: ________________  Opaque Membranes: ________________

Subchorionic fibrin: None: ___________  Slight: ___________  Moderate: ___________  Extensive: ___________

Other:

MEMBRANES OF SAC: Complete: ______________  Uncertain: ______________  Incomplete:______________

Insertion: Marginal _______________ % Circummarginate _______________ % Circumvallate_______________ %

Edema __________  Nearest pt. of rupture__________  cm.

Decidual Necrosis (Extent and Location):

Other:

(Twin Dividing Membranes: Amnions_________________  Chorions__________ )

MATERNAL SURFACE: Complete: ______________  Uncertain: ______________  Incomplete: ______________

Depressions: Location & Dimensions (apparent cause?):

Designate as #1 and #2, if so labeled when received. Designate as A and B, if arbitrarily labeled.
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PLACENTAL EXAMINATION (continued)

Path. #

MATERNAL SURFACE (continued):

Old Hemorrhage: ________________  Dimensions________________  X ________________  X ________________cm.

Retroplacental ______________  Retromembranous______________  Distant from margin: ______________cm.

Recent Hemorrhage: _______________  Dimensions_______________  X _______________ X _______________  cm.

Retroplacental______________  Retromembranous______________  Distant from margin: ______________cm.

Calcification: Slight_____________________  Moderate_____________________  Extensive_____________________

Other:

CUT SURFACE: Color (Normal, Pale, Congested, Mottled)___________________________________________________

Consistency (Spongy, Firm, Gritty) _______________________________________________________________________

Intervillous Thrombi: Laminated: Number, Dimensions___________________________________________________

Not Laminated: Number, Dimensions__________________________________________________________________

Marginal Sinus Thrombi (Describe) ______________________________________________________________________

Infarcts: Color, Dimensions & Location: __________________________________________________________________

Other:

GROSS SUMMARY:

FINAL DIAGNOSIS:

REMARKS:

Examined by: ____________________________ _________

Courtesy of Brigham and Women’s Hospital, Boston
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Ectopic Pregnancy

Ectopic pregnancy is significant because of its clinical 
consequences and the frequency with which it oc
curs. About 0.3% of all pregnancies are ectopic, and 
the frequency is increasing worldwide.1-4 In the 
United States, ectopic pregnancy accounts for up to 
10% of maternal deaths, and mortality is even 
higher than that in black women.15

Ectopic pregnancy is the consequence of an 
anomaly of implantation of the ovum. For various 
reasons, which are not always understood, the migra
tion of the fertilized egg is sometimes disturbed. Im
plantation, instead of taking place in the endometrial 
cavity, is brought about in a uterine cornu, the fallo
pian tube, or, more rarely, in the ovary, cervix, or 
peritoneal cavity.

Most ectopic pregnancies evolve for a period of a 
few weeks and are terminated by the death of the fe
tus, which is caused by hemorrhage or by rupture of 
the walls containing the ectopic conceptus (due to 
distention or corrosive action of the villi). However, a 
significant percentage of cases continue into the 
second or even the third trimester, and deliveries of 
live infants occasionally take place.

In addition to decidual transformation of the en
dometrium, other endometrial histologic changes 
may suggest the existence of an ectopic pregnancy 
(Arias-Stella phenomenon; see Chap. 4). The ab
normal localization of the implantation site causes 
hemorrhage in the placenta. The decidual mucosa 
may separate from the endometrial wall as a single 
cast or as multiple fragments. This expulsion follows 
the death of the fetus after an interval varying from 
a few hours to a few days. The decidual fragments 
are infiltrated by leukocytes, and the glands show a 
regressive appearance of postmenstrual type. The 

absence of chorionic villi, trophoblastic cells, and 
fetal parts in a uterine evacuation specimen for in
duced abortion should always be noted and investi
gated thoroughly. The failure to recognize ectopic 
pregnancies in this situation has led to maternal 
death.6

ETIOLOGY

The etiology of ectopic pregnancy is not entirely un
derstood, and diverse mechanisms are invoked to ex
plain ectopic implantation of the conceptus. The 
migration of the ovum may be disturbed by mechan
ical factors, including tubal chronic inflammation, 
compression of the pathway of migration by intrinsic 
or extrinsic tumors, diverticula, or endometriosis.7’8 
The most important factor in tubal ectopic preg
nancy is previous tubal inflammatory disease. This is 
true whether salpingitis is implicated by clinical 
history,4 antibody studies for Chlamydia trachomatis 
or other organisms,3 or direct histopathologic exami
nation of the uninvolved tube.8-11 A few studies have 
identified salpingitis in as low a proportion as 29% of 
the tubes involved by ectopic pregnancies.2 However, 
most studies found the prevalence of salpingitis to be 
in the range of 90%, which was significantly greater 
than the percentages found for control tubes911 and 
included even tubes that were laparoscopically nor
mal.10 In recurrent ectopic pregnancies in tubes pre
viously treated conservatively, the underlying tubal 
disease (including salpingitis isthmica nodosa) seems 
to be the major causal factor.12 In women who were 
exposed in utero to diethylstilbestrol (DES), tubal
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malformations rather than inflammatory lesions ap
pear to be responsible for the increased frequency of 
tubal ectopic pregnancy.7,13

Another suggested cause of ectopic pregnancy is 
the presence of ectopic endometrial tissue (endome
triosis) in the tube, which favors implantation at that 
site, although this is an uncommon association.4,9 In 
some cases, there may be increased receptivity of the 
tubal mucosa to ovular implantation. In other cases, 
delayed ovulation and inadequate development of lu
teal endometrium may lead to failure of normal im
plantation, with subsequent menstrual bleeding im
peding the progress of the ovum in the tube; this 
mechanism is considered uncertain.14 It is possible 
that still unknown anomalies of the ovum may be re
sponsible for nidation.

Induced abortion is claimed to increase the inci
dence of subsequent ectopic pregnancy.15,16 More re
cent studies have denied this association unless there 
is postabortal infection, in which case the effects are 
mediated through the pathway of salpingitis.17,18

In women with intact intrauterine contraceptive 
devices (IUDs), almost 5% of all pregnancies are ec
topic, apparently because the IUD is far more effec
tive in reducing intrauterine than extrauterine preg
nancies.4 However, the rate of ectopic pregnancies 
per thousand woman-years of IUD use is not 
increased.19,20

Other iatrogenic causes of ectopic pregnancy 
have been postulated. These include ovulation induc
tion with clomiphene citrate, human pituitary gonad
otropin, or human chorionic gonadotropin, suggest
ing that the pathogenesis involves an endocrine 
disturbance, such as unusually high estrogen levels;21 
in vitro fertilization with insertion of the embryo di
rectly into the fundus, which supports the theory of 
retrograde menstrual flow after delayed ovulation;22 
and failed tubal sterilization procedures, particularly 
laparoscopic and especially electrocoagulation, em
phasizing the role of mechanical tubal factors.23

Previous ectopic pregnancy greatly increases the 
risk for another ectopic gestation and for infertili- 
ty.4,8,12,24 The rjsk factors probably include the thera
peutic tubal surgery itself and the underlying tubal 
inflammation that may have been responsible for the 
first tubal pregnancy.

TUBAL PREGNANCY

Tubal pregnancy is by far the most frequent type of 
ectopic pregnancy. More than 97% of 1559 ectopic 
pregnancies in two large series were tubal localiza
tions.25,26 Implantation takes place most often in the 
ampullary portion, less frequently in the isthmic por
tion, and rarely in the interstitial portion of the 
tube.9,27 Bilateral tubal pregnancy has been reported 
in more than 150 cases.28 Simultaneous intra- and 

extrauterine pregnancy has been reported in more 
than 500 cases.29

Tubal pregnancy is characterized by the fol
lowing symptoms, in descending order of frequency: 
lower abdominal pains, bloody vaginal discharge, 
and periods of amenorrhea, nausea, and vomiting. 
The most common objective findings are cervical 
tenderness, uterine contractions and other signs of 
early pregnancy, abdominal tenderness, fluid in the 
abdominal cavity, and a tender adnexal mass. Rup
ture is accompanied by violent pains, abdominal ri
gidity and rebound tenderness, and signs of incipient 
or actual shock secondary to internal hemorrhage. 
Common positive findings in the clinical history in
clude a history of infertility for several years before 
the current incident, a history of previous salpingitis, 
and, more rarely, a history of a previous ectopic 
pregnancy. The incidence of repeated contralateral 
ectopic pregnancy ranges from 7% to 27%.25,30 Re
peated ipsilateral tubal pregnancy is becoming more 
common after conservative operative therapy.2,12,24

Macroscopically, the tube is enlarged and takes 
an ovoid shape. The serosa is stretched and con
gested (Fig. 9-1). Placental villi progressively erode 
into the wall until they provoke rupture of the tube. 
In some cases, hemorrhage is so pronounced that it 
leads to fetal death before rupture takes place. This 
hemorrhage is due to destruction of an arterial or 
arteriolar wall and leads to weakening of the implan
tation of the ovum with rupture of the capsule sur
rounding it (Fig. 9-2).

Microscopically, in some cases, there is a well- 
developed decidual reaction in the submucosal 
stroma. This reaction is usually minimal compared 
with that in the endometrium, and it presents in the 
form of small cell nests.31 That portion of the tubal 
mucosa that is not directly involved by the placental 
tissues shows abundant leukocytic infiltrates. The 
gestational tissue itself is often completely or largely 
intraluminal, although invasion of the tubal wall may 
occur earlier in isthmic than in ampullary cases.2,8,32 
Villi are sometimes found only after a protracted 
search or not at all, with the final histopathologic 
diagnosis being hematosalpinx. In conservatively 
treated cases (less than salpingectomy), the embryo 
frequently is not identified.

In other cases, fetal death is not accompanied by 
hemorrhage or rupture, and the fetoplacental tissues 
undergo fibrotic regression. The pathologist may 
discover hyalinized and sclerotic debris of placental 
villi on examination of a tube resected at a later date 
for other clinical indications.33 Secondary calcifica
tion and fetal mummification are rarer sequelae.

If the trophoblastic tissues have undergone such 
a degree of degeneration that their hormonal activ
ity has ceased, biological tests for pregnancy may be 
negative. Other diagnostic maneuvers that may be of 
value include endometrial curettage, examination 
under anesthesia, culdoscopy, and culdocentesis (as
piration of nonclotting blood is suggestive but not di-
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FIGURE 9-2 Tubal pregnancy: microscopic appearance.
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agnostic of ectopic pregnancy). A newer modality 
that has been of great value is ultrasonography.27

The maternal mortality in tubal pregnancy is 
around 0.1%, and fetal mortality is nearly 100%.5 
Less than 50% of women treated for tubal preg
nancy are able to conceive thereafter, and a contra
lateral tubal pregnancy develops in many of these 
women.24’30 As a general rule, the severity of chronic 
inflammation in the excised tube is inversely related 
to the chance for a subsequent normal pregnancy.8 30

ANGULAR PREGNANCY

Angular or cornual pregnancy is characterized by 
the implantation of the ovum in a uterine cornu. 
This rare event generally terminates in abortion be
fore the fourth month. Examination of the uterus re
veals a soft hemorrhagic zone in one of the cornua, 
from which fetoplacental debris can be recovered.

INTRAMURAL PREGNANCY

Intramural pregnancy refers to a conceptus com
pletely surrounded by myometrium and showing no 
connection with the endometrium or the tube. This 
is a rare presentation.34 The fertilized ovum may 
enter the myometrium from the endometrial or 
serosal surface. Postulated mechanisms include ade- 
nomyosis, previous uterine trauma, abnormal endo
metrial glands, increased trophoblastic activity, and 
perforation of uterine blood vessels.

ISTHMIC PREGNANCY

Ovular implantation in the cervical canal at the 
isthmus is frequently complicated by hemorrhage 
and rupture of the uterine wall. If the pregnancy 
evolves, dystocic accidents such as placenta previa 
must be considered.

CERVICAL PREGNANCY

Development of the ovum in the cervical tissues 
leads to serious hemorrhages at the time of placental 
separation. This type of pregnancy almost always re
sults in abortion. The maternal mortality rate is 
30%.35

Macroscopic examination shows a voluminous, 
soft, hemorrhagic, and necrotic cervix contrasting 
with a small corpus uteri. Histologic examination 
confirms the diagnosis of ectopic pregnancy by dem
onstration of fetoplacental dehris in the cervix, with
out corporeal attachment.

OVARIAN PREGNANCY

More than 400 cases of primary ovarian pregnancy 
are reported in the literature; they are estimated to 
account for 0.17% to 4.7% of all ectopic pregnan
cies.3637 The true value is probably closer to the 
lower figure. The criteria that must be satisfied be
fore this diagnosis is made are as follows:

1. The tube must be intact and separate from 
the ovary, with no microscopic evidence of 
tubal pregnancy.

2. The gestational sac must be in the normal po
sition of the ovary and connected to the 
uterus by the utero-ovarian ligament.

3. Ovarian tissue must be demonstrated in the 
wall of the gestational sac.

The localization of the products of conception 
may be intrafollicular or extrafollicular. The former 
is thought to be the result of a disturbance of ovula
tion, whereas the latter may be due to inhibition of 
discharge of the ovum secondary to mechanical fac
tors (eg, inflammation, hypoplastic tube, uneven 
ovarian surface, or endometriosis).

Although most of these cases terminate in abor
tion in the first trimester, full-term live births have 
been reported in about 1 in 25 cases. A significant 
percentage of these infants are malformed.

ABDOMINAL PREGNANCY

Several hundred cases of abdominal pregnancy have 
been described. This presentation is said to occur 
once for each 15,000 live births,38 and once for each 
70 ectopic gestations.39 It may be primary or, more 
often, secondary to an expelled ovarian or tubal 
pregnancy.

The placenta can develop among the intestinal 
loops or on an appendix epiploica, although it most 
often develops on the peritoneal surface. The preg
nancy may result in a viable infant as a result of sec
ondary vascularization from the peritoneum. About 
half of these infants are born alive, but most subse
quently do not survive. A dead fetus, if not recog
nized and removed immediately, may undergo 
skeletonization, saponification (replacement of the 
soft parts by fats and soaps), suppuration or abscess 
formation, or lithopedion formation (sterile calcifica
tion). The maternal mortality rate is approximately 
10%.39
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The Breast

EMBRYOLOGY

Phylogenetically, the breast originates in sweat gland 
tissue and arises as a cutaneous appendage. It ap
pears in the 8-mm embryo as a longitudinal cuta
neous thickening situated on each side of the midline 
and extending from the axillary to the inguinal re
gion.112 These mammary crests regress rapidly ex
cept in the thoracic region, and in the 20-mm 
embryo the only one persisting is the precursor of 
the future mammary gland (Fig. 10-1). When regres
sion is incomplete, aberrant (supernumerary) mam
mary glands develop.

In the fifth month of fetal life, 15 to 20 epithelial 
buds arise on the deep surface of the mammary crest 
and ramify to form the outlines of the lactiferous 
ducts. In the eighth month, the epithelial cords de
velop lumina. Proliferation of the connective tissue 
stroma of the central region forms the nipple. Apo
crine glands develop around the nipple to form 
Montgomery’s glands.3 Once at this stage, the breast is 
not modified further until birth. At this time, under 
the influence of maternal hormones, the primordial 
lactiferous ducts ramify and briefly secrete a milky 
substance (colostrum or “witch’s milk”) containing fat 
globules, protein granules, and corpuscles of Donne.

At puberty, the evolution of the gland begins 
again and is completed. The main lactiferous ducts 
develop numerous prolongations (secondary lactif
erous ducts) and terminate in small saccular struc
tures lined by cuboidal epithelium (alveoli). Each 
main duct and its ramifications constitute a mam
mary lobe, of which there are 15 to 20 in each
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breast. The proliferation of these epithelial struc
tures is accompanied by development of the vasculo- 
connective tissue framework and adipose tissue.

ANATOMY

The breast is composed of a glandular apparatus and 
fibroadipose tissue; it rests on a musculo-connective 
tissue bed.12 In the. center of its convex surface is an 
epidermis-covered, circular, pigmented region mea
suring about 2 cm in diameter, known as the areola. 
The nipple is situated at the center and forms a cy
lindrical excrescence of about 1 cm in diameter. Sur
rounding the nipple are the tubercles of Montgom
ery.3 The arteries of the breast are branches of the 
internal mammary, external mammary, and inter
costal arteries.

The lymphatics merit a more detailed descrip
tion because they play an important role in the dis
semination of malignant tumors of the breast.415 
Some of the perilobular, perialveolar, and ductal, 
and all the cutaneous lymphatics drain into the are
olar plexus, from which three lymphatic groups 
arise: external, internal, and inferior. Many of the 
deep lymphatics of the breast bypass the areolar 
plexus and drain directly into these groups. The ex
ternal mammary lymphatics form several large 
trunks, which flow peripherally around the external 
border of the pectoralis major muscle and terminate 
in the nodes surrounding the external mammary ves
sels. These nodes are in direct continuity with the 
other nodes of the axilla.
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FIGURE 10-1 Fetal mammary gland.

The axillary nodes, from 10 to 30 in number, 
constitute five groups: (1) the group of the axillary 
vein; (2) the external mammary group; (3) the scap
ular group; (4) the central group; and (5) the subcla- 
vicular group.

The interpectoral nodes of Rotter provide a po
tential direct pathway to the subclavicular group, by
passing the lower axillary nodes, but they are usually 
of little significance. The internal-mammary lympha
tics arise in the internal part of the areolar plexus, 
traverse the intercostal spaces, and flow into the 
nodes of the internal mammary vessels; they mea
sure from 1 to 3 mm each and number 6 to 8. From 
there, the lymphatic chains proceed into the supra
clavicular lymphatic system and the mediastinal 
nodes.

The inferior or inframammary lymphatics origi
nate in the deep surface of the breast and flow into 
the anterior pectoral nodes and then into the axil
lary or subclavicular nodes. There are also lymphatic 
trunks coursing to the supraclavicular nodes and to 
the lymphatics of the contralateral breast. Finally, 
lymphatic pathways lead to the paravertebral chains. 
Injection studies using colloidal gold have shown that 
97% of the lymph flows to the axillary nodes and 3% 
to the internal mammary chain.6 Intramammary 
nodes have been reported in 28% of carcinomatous 
breasts and were involved by metastatic cancer in 
one third of all cases in which they were present.5 
Intramammary nodes are also frequently encoun
tered as mammographically detected masses in be
nign breasts.7

The nerves of the breast come from the second 
through sixth intercostals and from the cervical and 
brachial plexus.

HISTOLOGY

The main lactiferous ducts consist of a stratified 
lining of superficial columnar cells and deep cu
boidal cells underlain by a layer of myoepithelial 
cells. A fibroelastic lamina surrounds this glandular 

structure (Fig. 10-2). The secondary lactiferous 
ducts are of smaller caliber but have the same 
structure.

The acini are composed of cuboidal cells par
tially surrounded by discontinuous myoepithelial 
cells. During the nursing period, the cuboidal cells 
become columnar, and their apical poles are charged 
with fatty secretory droplets (apocrine secretion).

The ductules or terminal ducts connect ducts 
with their lobules and acini. They represent the cut
off point for the elastic fibers in the periductal 
stroma, have the greatest proliferative activity of all 
mammary epithelial units, and may represent the site 
of origin of most breast cancers.8-9

Electron microscopy has permitted us to under
stand better the fine structure of myoepithelial and 
epithelial cells (Figs. 10-3 and 10-4).1011 The myoep
ithelial cells have clear cytoplasm that is poor in 
cellular organelles and rich in fibrillar bundles of 
smooth muscle type. The epithelial cells have dense 
to clear cytoplasm corresponding to an uneven distri
bution of organelles. Cytokeratin and actin filaments 
are visible in the cytoplasm. The morphology of the 
epithelial cells varies with the phase of the menstrual 
cycle. Estrogen stimulates epithelial proliferation 
corresponding to a greater RNA synthesis, with in
creased nuclear density and a high mitotic count. Ul
trastructural studies reveal an increase in number 
and size of the Golgi apparatus, ribosomes, and mito
chondria. Progesterone induces the dilatation of 
ducts and secretion by the alveolar epithelial cells. 
Only in the third month of pregnancy and thereafter 
does secretory activity develop fully. Growth factors 
are also important in mammary development and 
function.12 Argyrophilic cells are rare in normal 
breast tissue; some of them are hormonally active.

Premenstrual fullness is attributable to in
creasing interlobular edema and ductular and acinar 
proliferation. Steroid receptors and membrane
bound peptide receptors are involved in these 
mechanisms.12

FIGURE 10-2 Normal mammary terminal ductule (upper right) 
and lobule. Note the epithelial and surrounding myoepithelial 
cells and the loose intralobular and dense inter- or perilobular 
stroma.
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FIGURE 10-3 Electron micrograph of 
luminal aspect of normal mammary ter
minal duct. Note the numerous micro
villi, tight junctions, and desmosomes.

During pregnancy, the breast undergoes a pe
riod of proliferation and remarkable hyperplasia 
(Fig. 10-5). These changes are a result of the activity 
of sex steroid hormones, prolactin, placental lacto
gen, and chorionic gonadotropin. The ducts form 
new digitations that terminate in numerous acini. 
During the nursing period, the epithelial cells de
velop marked secretory activity, with the production 
first of colostrum and later of milk. The secretory 
cells produce fat, lactose, and proteins through apo
crine and merocrine mechanisms. Thus, the breast 
passes through three phases of development: at 
birth, at puberty, and during pregnancy.12 It under
goes atrophy after the menopause (Fig. 10-6).

The intralobular connective tissue stroma is poor 
in collagen fibers and adipose tissue. It participates 
in the histophysiologic modifications of the mam
mary gland.12’13 On the contrary, the perilobular 

connective tissue is thick and does not undergo histo
logic transformation during the various stages of 
development of the breast.

The nipple is covered by pigmented epidermis 
showing numerous papillae penetrating into the der
mis. The stroma contains smooth muscle fibers, 
which constitute the areolar muscle, and accessory 
mammary glands derived from apocrine glands 
(glands of Montgomery).3 At the periphery of the 
areola are found sebaceous and sweat glands and a 
few hair follicles.

MALFORMATIONS

Absence of the nipple (athelia) or of the breast 
(amastia) is rare. The latter may be unilateral or bi
lateral and is often associated with other congenital
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FIGURE 10-4 Basal aspect of the ter
minal duct shown in Figure 10-3. The 
dark cell at right is a myoepithelial 
cell, with hemidesmosomes bordering 
a basement membrane, to the right of 
which are collagen fibers. The light 
cells at left are the epithelial cells 
whose apical portions are seen in Fig
ure 10-3.

anomalies. More common is the presence of super
numerary nipples (polythelia) or of supernumerary 
glands (polymastia). The aberrant formations are 
most often found in the path of the primitive mam
mary crest. They may be single or multiple, rudi
mentary or voluminous, and may show signs of 
secretory activity. They may be sites of benign or 
malignant tumors; axillary polymastia is a problem in 
this regard.

MAMMARY HYPERTROPHY

Mammary hypertrophy is found in the young girl of 
8 to 10 years of age or at puberty. It is also seen in 
association with constitutional precocious puberty. It 
consists of unilateral or bilateral abnormal develop
ment of the mammary parenchyma. Before puberty, 

it may be provoked by a functional ovarian tumor, a 
luteal cyst, an adrenal cortical tumor, or a cyst of the 
third ventricle. In a certain number of cases, thor
ough investigation fails to reveal an underlying 
cause. Puberty usually brings about spontaneous 
amelioration. Mammary hypertrophy developing 
after puberty advances progressively and sometimes 
attains monstrous proportions, necessitating surgical 
treatment.14 The hypertrophy may be unilateral. 
Histologically, the hyperplasia involves the ducts as 
well as connective tissue stroma and adipose tissue.

DIAGNOSIS OF BREAST LESIONS

Tumors constitute the major category in breast pa
thology, and the major reason for breast diagnosis is 
ultimately to diagnose and treat malignant tumors.
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FIGURE 10-5 Lactating breast. Microscopic appearance.

The situation has changed markedly from 100 or 
even 20 years ago, when the patient generally pre
sented to her physician with a self-detected mass, a 
biopsy was performed to determine whether the 
mass was cancer, and immediate operative treat
ment—usually without any adjuvant nonoperative 
therapy—was undertaken on the basis of that 
diagnosis.

In current practice, on the other hand, there are 
many variations from this classic scenario. First, most 
biopsies are performed in women who participate in 
screening programs in which abnormalities are de
tected radiographically, and many of these abnormal
ities are not palpable by the patient or the examining 
physician. Second, fewer and fewer operations for 
breast cancer are performed as one-stage procedures 
based on an intraoperative diagnosis. In most cases, 
the diagnostic procedure is separated from a subse
quent therapeutic procedure by a period of days or 
even weeks. Third, it is now recognized that, rather 
than a simple diagnosis of benign versus malignant, 
numerous lesions exist which, although themselves 
benign, are premalignant or serve as markers of 
breasts at increased risk of developing cancer in the 
future. Finally, the therapeutic options for invasive 
cancers—as well as for preneoplastic conditions— 
now include various types of mastectomy and more 
limited operative procedures, as well as a vast array 
of adjuvant radiotherapeutic, hormonal, and chemo
therapeutic options. The final choice or choices 
from this extensive menu depend on the specific di

agnosis made by the pathologist and on additional 
features specific to each patient.

Clinical Diagnostic Techniques

As mentioned above, the classic—and for many 
years the only—diagnostic technique available to the 
clinician was inspection and palpation of the breast. 
At the beginning of the era of microscopic diagnosis, 
noted clinicians such as Velpeau could state that ob
vious cancers should be removed, and that there was 
no chance that “active and reasoned experience can 
ever be replaced by microscopic anatomy.”15

In subsequent years, an extensive literature arose 
to prove that clinical impressions of the benignity or 
malignancy of palpable breast masses were often in
correct, and therefore must always be confirmed by 
biopsy. Even this literature is now largely of historic 
interest because of the decreasing proportion of 
mammary lesions presenting as palpable masses. 
Thus, a number of noninvasive techniques have 
arisen to assist the clinician in formulating an impres
sion of a breast lesion.

Thermography and infrared photography depend 
on the difference between the skin temperature over 
a lesion and that over adjacent uninvolved breast tis
sue.16 Ultrasonography, which uses high-frequency 
sound waves, is a totally noninvasive technique, like 
thermography, but both of these lack diagnostic pre
cision and therefore should not be used as a
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FIGURE 10-6 Perilobular fibrosis in an atrophic breast.

screening method in asymptomatic women.16’17 
Galactography (radiography after injection of the 
ducts with radiopaque dye) and fiberoptic ductoscopy18 
may identify lesions in cases of nipple discharge but 
cannot diagnose them accurately. With the latter 
technique, biopsy material can be obtained from the 
lesion. The most valuable technique is mammography 
(and its variant xeroradiography), a type of soft-tissue 
radiography of the breast. Mammography is of par
ticular value in the detection of small, clinically im
palpable malignant tumors, including those that have 
not yet invaded the stroma.19-21 Although initially 
limited by its high percentage of error, mammog
raphy has shown a substantial change in the quality 
of its results because of improved image receptors 
and examination hardware and the increased experi
ence of radiologists. This has been accompanied by a 
decrease in the dose of radiation to the patient, mini
mizing the potential danger of the technique. When 
used in conjunction with ultrasonography, which has 
a good ability to differentiate between solid and 
cystic masses, it provides complementary informa
tion. Unlike thermography, mammography has 
proved to be a useful technique for screening of 
asymptomatic women. About 25% of biopsies per
formed in this circumstance contain cancer, of which 
almost half are noninvasive.22

A certain diagnosis can be provided only by his
tologic examination. In instances of biopsy for 
mammographically suspicious or positive lesions, 
contralateral breast biopsy in patients with mammary 
cancer, specimens with noninfiltrating cancer, or any 

large biopsy with no grossly evident lesion, radio
graphic examination of the specimen can be an inval
uable aid to the pathologist.19’23’24

Pathologic Diagnostic Methods

In addition to the purely clinical and noninvasive 
techniques discussed above—all of which essentially 
function to identify specific lesions for which a path
ologic diagnosis must be obtained—there are nu
merous techniques available for transferring diag
nostic tissues or cells from the patient to the 
pathology laboratory. These are discussed in general 
terms in this section, and the cytopathologic and 
histopathologic appearances of specific lesions are 
discussed under the headings of those lesions.

Fine-Needle Aspiration Biopsy

Fine-needle aspiration (FNA) cytology is easily per
formed, cost-effective, accurate, safe, and well ac
cepted by patients. The technique is now well 
recognized after an eclipse of more than 40 years,25 
and many reports in the world literature reveal a 
high diagnostic efficiency.26-29 This procedure is per
formed with an 18- to 22-gauge needle attached to a 
20-mL syringe. Suction (which has been shown to be 
optional30) permits withdrawal of minuscule tissue 
fragments, which are smeared on a slide and fixed, 
preferably in 95% alcohol or with a commercial 
spray fixative. An air-drying technique can also be
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used with staining by the Romanovsky or Diff-Quik 
technique. Rapid staining and examination are useful 
to verify that adequate material has been obtained 
and, in some instances, to reassure an anxious patient. 
Malignant cells are recognized by their manner of 
desquamation in plaques and by their cytologic altera
tions (Fig. 10-7; Color Figures 10-1 and 10-2).

The general diagnostic criteria applied in clinical 
cytology are used here: variations of the nuclear 
shape and size, modifications of the chromatin struc
ture, enlargement of nucleoli, staining affinities of 
cytoplasm, and modifications of the cellular size and 
form.26-28’29 In addition to diagnosing malignancy, as
piration cytology is able to recognize some particular 
forms of cancer such as colloid and signet-ring cell, 
medullary, and papillary cancers; squamous carci
nomas and comedocarcinomas; and various sarcomas 
(see discussions of these tumors). Immunohistochem
ical methods for demonstrating hormonal receptors 
in aspiration smears are available.31

FNA cytology of palpable lesions provides a 
simple means of differentiating between cystic and 
solid breast masses. Clear fluid from cystic lesions 
can be discarded, because experience has shown the 
absence of suspicious cellular elements. If a solid 
area remains after the aspiration, or if the mass re
curs, the procedure should be repeated.32 The tech
nique has given excellent diagnostic results (about 
10% false-negative and less than 0.1% false-positive 
reports) in the hands of pathologists expert in the in
terpretation of this material.27 Unsatisfactory speci
mens are less often obtained when pathologists 

perform the aspiration and immediately check the 
material for adequacy.2829

The value of FNA in the evaluation of nonpalp- 
able lesions is less well documented. It is only by 
chance that the needle will penetrate a microscopic 
lesion in the absence of a stereotactic procedure. 
Hook-wire systems have improved the location of 
minute pathologic foci and provide a relatively stable 
guide for the surgeon.33 Nevertheless, we think that 
FNA has not replaced open biopsy for the diagnosis 
of suspicious nonpalpable lesions. Negative aspira
tions should be evaluated in concert with the 
mammographic findings, because nonpalpable le
sions may have been sampled inadequately.

Core-Needle Biopsy

The core-needle biopsy method, which produces 
best results when using a rotating trocar coupled 
with a motor turning at great speed, has the advan
tage of permitting true tissue biopsies to be obtain
ed.34 The disadvantage (as with other incisional 
techniques, including FNA) is that the specimen 
available may be from the tissue surrounding a lesion 
rather than from the lesion itself when the latter is 
small. FNA tends to produce more accurate results 
than core-needle biopsy.27

Cytologic Examination of Nipple Secretions

Nipple secretions may be spread on a slide, fixed in 
alcohol-ether or air-dried, stained, and examined.

FIGURE 10-7 Mammary duct carcinoma: neoplastic cells in needle aspiration smear.
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Spontaneous nipple discharge is usually produced by 
benign lesions involving large ducts, but cancer (usu
ally intraductal) is occasionally the culprit.35 When 
secretion is discrete, massage may be necessary. Even 
when this latter manipulation is used, most benign 
and malignant breast lesions do not produce nipple 
discharge. An additional disadvantage of this tech
nique is the frequent necessity of extensive manipu
lation of the lesion, which may facilitate metastatic 
dissemination in cases of malignancy.

Open Surgical Biopsy

Open surgical biopsy remains the method of choice 
in many institutions. The fragment removed by the 
surgeon is immediately examined by the pathologist, 
and the most suspicious zones may be submitted for 
intraoperative histologic (frozen section) or cytologic 
examination. This technique permits rapid histologic 
interpretation, on the basis of which further exci
sion, whether conservative or radical, may be 
planned. Immediate interpretation, however, may be 
difficult or even impossible; this is particularly the 
case for in situ carcinomas and atypical but benign 
intraductal lesions, some examples of sclerosing or 
microglandular adenosis, and paucicellular or well- 
differentiated infiltrating carcinomas. In these 
doubtful cases—and in many institutions in all cas
es—the surgeon must wait for the examination of 
permanent sections before proceeding.

In many institutions, intraoperative cytology is 
used as an adjunct to, or even a replacement for, the 
traditional frozen section examination in intraopera
tive pathologic consultation. The technique is more 
rapid than frozen section, and it enables the patholo
gist to study several regions of a suspicious tissue 
fragment. As with FNA cytology, alcohol-fixed or 
air-dried techniques may be used. The criteria used 
for diagnosis are similar to those used in FNA 
cytology.

Intraoperative cytology has three advantages 
over frozen section that are particularly important in 
breast pathology. First, intraoperative cytology pre
serves tissue from small tumors for use in adjunctive 
studies, such as receptor analysis and flow cytometry. 
Second, it eliminates diagnostic problems caused by 
architecturally atypical but cytologically benign le
sions, such as sclerosing papillomas, radial scars, and 
sclerosing adenosis. Third, it avoids artifactual dis
tortion of tissues by freezing, particularly in intra
ductal and intralobular lesions, in which permanent 
sections become difficult to interpret after such arti
facts are introduced.

Accuracy rates for intraoperative cytology have 
been found to be comparable to those for frozen sec
tions in the hands of experienced pathologists.36’37 
The field is perilous for the novice, however. A pa
thologist who is familiar with the frozen section tech
nique should perform frozen sections and cytologic 

preparations in parallel for an extended period of 
time before electing to substitute cytology for frozen 
section examination.

How reliable is intraoperative diagnosis of breast 
lesions? Because frozen sections are performed more 
frequently for lesions of the breast than for any 
other site, this is a question that is frequently asked 
by the surgeon and the novice pathologist. Obvi
ously, the adequacy of frozen section diagnosis de
pends largely on the pathologist’s familiarity with the 
procedure; the institution that performs 10 proce
dures each year will have poorer results than the in
stitution that performs 1000 each year. With this 
reservation in mind, we can summarize the classic lit
erature as follows: false-positive diagnoses are ex
tremely rare, false-negative diagnoses account for 
0.5% to 1.5% of diagnoses reviewed, and another 
1% to 3% of diagnoses are deferred to the examina
tion of permanent sections.36

These published figures reflect the era in which 
the usual breast cancer was a large, palpable mass 
discovered by the patient herself or her physician. 
At the present time, when many tumors are “mini
mal” lesions discovered during the course of a 
screening mammographic examination, and when 
the practice of immediate mastectomy after frozen 
section has fallen into disfavor, we find that many 
more (up to 10% or 15%) intraoperative diagnoses 
are deferred, and that the false-negative rate may 
rise because of sampling error in macroscopically 
benign biopsy specimens. The main points of intra
operative pathologic consultation in many of these 
cases may be to confirm by immediate specimen ra
diography that the proper area has been removed 
by the surgeon, and to rule out the presence of a 
gross tumor that requires tissue processing for spe
cial studies. In most of these cases, gross examina
tion alone may suffice.38 In gross tumors, even if 
immediate mastectomy is not scheduled, an imprint 
or frozen section diagnosis is useful to confirm that 
the tissue sample frozen immediately for hormone 
receptor analysis is carcinoma and does represent 
viable tumor tissue.

Processing and reporting of mammographically 
directed biopsies represent a new and in many ways 
different chapter in breast biopsy pathology, and 
they require close cooperation among the surgeon, 
the radiologist, and the pathologist. Recommenda
tions for the collaborative management of such cases 
have been published and are summarized in Table 
10-1.23’24’39-41 For small biopsies, all tissue received 
by the pathologist should be submitted for micro
scopic examination. With larger specimens, the sub
mission of all areas of radiographic calcification and 
fibrous parenchyma in mammographically directed 
biopsy specimens,40 and of 10 blocks of fibrous pa
renchyma in grossly lesion-free biopsy specimens re
sulting from the presence of a palpable mass,41 has 
been demonstrated to be cost-effective and diagnos
tically adequate.
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TABLE 10-1.
Steps in the Evaluation of Patients with Mammographically 
Detected Nonpalpable Lesions with Microcalcifications

1. Careful mammographic evaluation before biopsy to establish 
the extent of the microcalcifications

2. Biopsy with needle localization
8. Specimen radiography to confirm excision
4. Examination of the specimen radiograph by the pathologist 

and comparison with the gross specimen
5. Inking of the specimen margins by the pathologist followed 

by careful gross dissection, examination, and description
6. Submission of a portion of a grossly apparent invasive 

carcinoma measuring greater than 1.0 cm for ancillary 
studies (eg, receptors, flow cytometry)*

7. Postbiopsy mammography to confirm that all suspicious 
microcalcifications have been removed

8. Careful microscopic examination of permanent sections
to confirm the presence of microcalcifications, diagnose any 
lesions present, and determine the relation of tumor (if 
present) to the inked resection margins.

*We [C.G., S.S.] recommend that frozen sections not be performed on speci
mens showing no gross tumor, an apparent intraductal lesion, or an apparent 
invasive carcinoma of 1.0 cm or less in greatest diameter, and that such speci
mens be submitted for careful microscopic examination of permanent 
sections, with or without intraoperative scrape or imprint cytology.
Adapted from Schnitt SJ, Silen W, Sadowsky NL et al: Ductal carcinoma in situ 
(intraductal carcinoma) of the breast. N Engl J Med 318:898-903, 1988

INFLAMMATORY DISEASES OF THE BREAST

Acute Mastitis

The risk of infection is greatest in the lactating 
gland. Obstruction of the major breast ducts may 
provoke milk stasis, which progresses to nonin- 
fectious mastitis and eventually to infectious mastitis. 
The leukocyte count is less than 10 per millimeter of 
milk in noninfectious mastitis but may be greater in 
infectious mastitis.42 Bacterial contamination occurs 
through the fissured nipple and is propagated by 
means of the lymphatics toward the lactiferous ducts. 
The bacteria present are common skin inhabitants 
such as streptococci, Haemophilus species, and Micro
coccus pyogenes. The breast is red and edematous; a 
purulent nipple discharge is seen. The ductal epithe
lium is infiltrated by leukocytes and subsequently 
undergoes necrosis. At this stage, the lesions may re
gress under the influence of antibiotics or, more 
rarely, progress to abscess formation. At the periph
ery of the suppurative zone are seen intense vascular 
congestion and edema and an abundant stromal 
histioleukocytic infiltrate. In addition to these ab
scesses related to the lactiferous ducts, we must men
tion subcutaneous abscesses (supramastitis) and deep 
abscesses (inframastitis).

Mondor’s disease or thrombophlebitis of the su
perficial chest wall (thoracoepigastric) veins is a rare, 
usually self-limited condition.43 The diagnosis is usu
ally evident to the clinician, so that the pathologist 
rarely encounters the lesions as an excised specimen. 

Histologically, it consists of an obliterative endophle
bitis with thrombosis and severe alteration of the ad
ventitia and intima. It may accompany carcinoma of 
the breast.43

Chronic Mastitis

Chronic abscess of the breast is of the same etiology as 
acute abscess. It consists of a purulent pocket sur
rounded by a thick fibrous wall. Histologic examina
tion reveals leukocytic and histiocytic infiltration of 
the wall, which is dense, thick, and sclerotic.

Galactocele should be classified among the 
chronic abscesses.44 It is a cystic lesion of variable di
mensions containing altered liquid and viscous milk. 
The cyst wall consists of fibrous tissue containing 
leukocytes and macrophages. A prominent foreign- 
body giant cell reaction may be present (Fig. 10-8). 
Galactocele has been described in patients receiving 
oral contraceptives and suffering from galactorrhea. 
Diagnostic aspiration can cure the lesion.

Granulomatous mastitis, described by Kessler and 
Wolloch, is a lobular lesion characterized by non- 
caseous granulomas in which no organisms are iden
tified.45 An immunologic mechanism identical to the 
one observed in granulomatous thyroiditis has been 
suggested to explain this lesion.

Another probable autoimmune mastitis is the 
condition that has been called lymphocytic mastopa
thy46 and, because of its frequent association with in
sulin-dependent diabetes mellitus, diabetic mastopa- 
thy.4,7 The histologic features include lymphocytic 
ductitis and lobulitis with lobular atrophy and sclero
sis, lymphocytic vasculitis, and dense keloid-like fi
brosis (Fig. 10-9). The infiltrating lymphocytes have 
been described as predominantly B cells. The focal 
distribution of the infiltrate and the rarity of small 
lymphocytic lymphomas in the breast help in the dif
ferential diagnosis from malignant lymphoma.

Chronic subareolar abscess may occur in women 
during the reproductive years. It probably results 
from the obstruction of major lactiferous ducts due 
to foci of hyperkeratotic squamous metaplasia, a 
mechanism similar to the development of epidermal 
inclusion cysts. This obstruction creates an obstruc
tive mastopathy with parenchymal alterations due to 
the granulomatous process.

Mammary tuberculosis is no longer common in 
Western countries. It is encountered in young 
women and often is secondary to pulmonary, 
lymph nodal, or costal tuberculosis; more rarely, it 
represents a solitary primary focus. It is accompa
nied by voluminous caseous axillary lymphadenop
athy. Macroscopically, the lesion consists of soft, 
yellow, granular lesions disseminated in the breast. 
When abscesses form, they may fistulize to the 
skin. A sclerosing and nonabscess-forming type 
may simulate cancer. Histologic examination re
veals Langhans’ giant cell granulomata. Culture of
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FIGURE 10-8 Galactocele wall: leukocytes, histiocytes (some multinucleated), and underlying 
fibrosis. 1 ®
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FIGURE 10-9 Lymphocytic mas
topathy. Atrophic terminal ducts 
and lobules are surrounded and 
infiltrated by a dense infiltrate 
of small lymphocytes. This pa
tient was not diabetic.
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the tubercle bacillus or guinea pig inoculation con
firms the diagnosis.

Mammary syphilis is a rare lesion. Primary chancre 
has been described in the older literature among wet 
nurses contaminated by infants with congenital syphi
lis. The lesion appears at the base of the nipple. Rare 
examples of secondary syphilis (cutaneous syphilids) 
and tertiary gummas have been reported.48

Mammary actinomycosis is rare and is secondary to 
a pulmonary focus. It presents as a fistulizing nod
ular induration. Actinomyces bovis may be identified 
in the purulent fistulous drainage.

Other inflammatory lesions that we merely men
tion because of their great rarity are the mammary 
localizations of sarcoidosis,49 blastomycosis, hydatid cyst, 
filariasis, and scleroderma. Mammary necrosis as a 
complication of anticoagulant therapy with sodium 
warfarin (Coumadin) should be mentioned; vasculi
tis, thrombi, hemorrhage, and necrosis are found in 
these rare cases, which may represent a manifesta
tion of a Schwartzman phenomenon.50 Wegener’s 
granulomatosis may occur in the breast,51 as may lo
calized vasculitis of no clinical significance.

Duct Ectasia

Mammary duct ectasia is manifested by the presence 
in the mature woman of dilated principal lactiferous 
ducts accompanied by adjacent granulomatous and 
chronic inflammatory lesions.52 Synonyms are peri
ductal mastitis, chronic mastitis, comedomastitis, plasma 
cell mastitis, mastomalacia, and varicocele tumor. It may 
be confused grossly with intraductal carcinoma. Clin
ically, it presents as subareolar induration accompa
nied by serous or sanguineous nipple discharge and 
retraction or deformation of the nipple. The rather 
slow development of these lesions and the secondary 
inflammatory complications clinically suggest an ab
scess. The complications regress after anti-inflamma
tory therapy but reappear periodically, the cause not 
having been suppressed. The nipple discharge and 
nipple inversion produced by duct ectasia and 
periductal fibrosis are not encountered in cases of fi
brocystic change.

If the clinical and pathologic features of the dis
ease are well defined, the precise mechanism of de
velopment of the lesion is not known. Is periductal 
inflammation the initial pathologic manifestation or 
is it the stasis of ductal contents? Pregnancy and lac
tation have been implicated in the development of 
the lesions, but this relation has been denied; more
over, this condition has been described in men.53 
Dixon and colleagues suggest that the primary 
change is periductal inflammation followed by ductal 
fibrosis and later ductal dilatation.52 They have ob
served that the periductal inflammation is more fre
quent in young patients, whereas duct dilatation and 
secondary nipple retraction are more commonly 
seen in older patients.

Macroscopic Appearance. The subareolar zone is 
firm and shows several blue or brown voluminous 
ducts containing creamy or necrotic fluid. The ducts 
are surrounded by gray or necrotic inflammatory tis
sue. Compression of the dilated ducts expels the 
creamy discharge.

Microscopic Appearance. Two lesions are promi
nent: the presence of dilated ducts with thick fibrotic 
walls and giant cell inflammatory granulomata. The 
lesion appears to begin as duct dilatation, followed 
by rupture of the duct wall (Fig. 10-10). The cell de
bris, lipid contents of the duct, and lipophages 
spread into the adjacent stroma and induce the for
mation of a granulomatous inflammatory reaction, 
which sometimes simulates a tuberculous lesion. The 
granuloma organizes around lipid deposits and con
tains epithelioid cells and plasma cells. The abun
dance of plasma cells explains the term plasma cell 
mastitis that previously designated the lesion. Hemo
siderin deposits are found in the macrophages. Dis
tortion and destruction of the elastic tissue are 
always present. Foam cells are abundant. Retraction 
of the nipple is caused by secondary fibrosis. Histo
logic examination of the lesion erases the clinical sus
picion of malignancy and avoids needless mutilative 
surgery.

Fat Necrosis

Fat necrosis of the breast is a lesion that frequently is 
mistaken for carcinoma.54-56 This benign condition 
presents as a pseudotumorous mass with cutaneous 
retraction, ecchymoses, pain, and redness of the 
overlying skin. It is most commonly encountered in 
women with voluminous fatty breasts. In half the 
cases, the lesion is post-traumatic; more rarely, it may 
consist of necrosis secondary to an inflammatory fo
cus. It is encountered in mastectomy specimens at a 
previous biopsy or FNA site and as a sequel to radia
tion therapy for breast cancer.56

Macroscopic Appearance. The biopsy specimen 
shows a poorly circumscribed indurated zone with 
yellow or gray foci of necrosis. Small cysts, fatty de
posits, and hemorrhagic foci are sometimes visible. 
In advanced lesions, marked fibrosis, occasionally ac
companied by calcification, is seen. Even on gross ex
amination, the dense, granular, firm tissue may 
suggest a malignant lesion.

Microscopic Appearance. Histologic examination 
reveals necrosis of adipose cells with an inflamma
tory infiltrate rich in plasma cells, lymphocytes, and 
histiocytes. The macrophages are filled with lipids 
and appear as large cells with clear and microvacu- 
olar cytoplasm (Fig. 10-11). Subsequently, a foreign- 
body granuloma rich in epithelioid cells and giant 
cells is formed around the fatty deposits and choles-



Inflammatory Diseases of the Breast I 531

FIGURE 10-10 Plasma cell mastitis (duct ectasia).

FIGURE 10-11 Fat necrosis.
Adipose tissue is infiltrated by 
foamy macrophages.
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terol crystals (Fig. 10-12). The lesion evolves toward 
fibrosis, which is responsible for the nipple retrac
tion. Histologic examination is essential to arrive at 
the correct diagnosis and avoid overtreatment.

Duct ectasia with severe periductal mastitis is 
sometimes misinterpreted as fat necrosis. A clinical 
history of breast injury and the presence of necrosis 
may help to clarify the diagnosis. Fine-needle aspira
tion may provide diagnostic material, consisting of 
foam cells with vesicular nuclei, giant histiocytes, and 
leukocytes (Color Figure 10-3). Unlike carcinoma, 
ductal cells are absent or few in number. The evolu
tion is benign, and local excision is curative.

Paraffinoma

For cosmetic reasons, women may receive intra
mammary injections or implants of paraffin or sili
cone. These substances may provoke the formation 
of chronic abscesses, foreign body granulomata, and 
cutaneous fistulas.57’58 The clinical history, combined 
with the finding on physical examination of one or 
several tender, firm, well-circumscribed nodules, is 
usually diagnostic, but it is not rare to see carcinoma 
develop within a silicone granuloma.57 The excised 
lesion is recognizable by the presence of a white, glis
tening, glairy substance, which histologically shows 
the foreign body surrounded by a prominent inflam
matory reaction, usually with many foreign-body 
giant cells (Fig. 10-13). Penetration of the injected 
material into the thoracic wall and pleural cavity has 
been reported. This lesion is, fortunately, rare.

Because of recent publicity concerning leakage 
of silicone implants, many women are choosing to 
have their implants removed. The pathologist receiv
ing specimens from such procedures should carefully 
examine the implants for evidence of rupture or 
leakage, and submit any surrounding mammary 
tissue received for microscopic examination.

INFARCTION

Although infarction is uncommon, it is important for 
two clinical reasons. The first of these is that infarcts 
presenting as localized masses may mimic carcinoma; 
they appear in young women during pregnancy or 
lactation59 and usually involve fibroadenomas, ade
nomas, intraductal papillomas,60 or lactating mam
mary tissue. Fixation of the lesion to the surround
ing tissues, hardness, and sometimes enlarged axil
lary lymph nodes create a clinical impression of 
malignancy. The underlying lesion may be difficult 
to demonstrate if the infarct is extensive and 
chronic. It is sometimes difficult to determine if in
farction appears in preexisting fibroadenoma or oc
curs in hyperplastic lobules; in the absence of 
pregnancy, infarction of fibroadenoma is rare. Mam
mary infarcts are significant in that, particularly in 
the older woman, they may be associated with other, 
potentially lethal, thromboembolic complications in 
other regions of the body. This is especially true in 
those cases that occur in women taking anticoagulant 
medication and in women who have Wegener’s gran-

FIGURE 10-12 Fat necrosis: foreign body granuloma surrounding fatty deposits and cholesterol 
crystals.
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FIGURE 10-13 Paraffinoma: foreign material surrounded by 
histiocytes and giant cells.

fibrosis.63 Women with the complex of cardiac and 
cutaneous myxomas, spotty pigmentation, endocrine 
overactivity, and schwannomas may have mammary 
manifestations including myxoid fibroadenoma, 
myxomatosis, and ductal adenoma with tubular fea
tures.64-65 The skin overlying the breast may demon
strate the same lesions as extramammary skin in 
inherited and noninherited systemic diseases.

More importantly, benign and malignant breast 
lesions have been reported in women with Peutz- 
Jeghers and Cowden’s syndromes,64 and breast carci
noma itself is commonly familial (see the section on 
carcinoma).

BENIGN TUMORS

ulomatosis,51-61 thrombophlebitis migrans dissemi
nata, and mitral stenosis with heart failure. In these 
situations, vascular lesions (arterial or venous) are 
usually prominent, whereas these are rarely found in 
pregnant or lactating women with a mammary in
farct. Thus, the pathogenesis in the latter situation is 
assumed to be increased hemodynamic demand of 
lactating tissue. Occasionally, vascular occlusions are 
found in the infarcted tissues.

Macroscopic Appearance. The lesion is usually 
small, solitary, and well demarcated in the young 
woman but may involve the entire breast and the 
overlying skin in the older woman on oral anticoagu
lants. Infarction of multiple fibroadenomas has been 
reported.

Histologic Appearance. Ischemic necrosis, with or 
without extensive hemorrhage, is the main finding. 
“Ghost” outlines of previously viable tissue may be 
present if the infarct is recent. The distorted and 
compressed ductal formations at the periphery of 
the lesion should not be interpreted as infiltrating 
carcinoma. Squamous metaplasia of ductal epithe
lium may be so prominent as to provoke confusion 
with squamous carcinoma. Although carcinomas 
may, on occasion, become focally or even extensively 
infarcted, some evidence of the underlying tumor is 
always present. The persistence of a two-cell-layered 
epithelium argues against the malignant nature of 
the infarcted tissue.

MAMMARY INVOLVEMENT IN INHERITED 
SYSTEMIC DISEASES

The breast may be involved in several systemic dis
eases of inherited type. Among these manifestations 
are mammary subcutaneous neurofibromas in gener
alized neurofibromatosis, mammary fibromatosis in 
Gardner’s syndrome,62 and lobular agenesis in cystic

Fibroadenoma (Adenofibroma)

The fibroadenoma is a slowly growing benign lesion 
composed of epithelial and connective tissue ele
ments distributed in variable proportions. It may 
represent a nodular hyperplasia of epithelial and 
stromal tissues and is not a tumor in the usual sense 
of the word. It is the third most commonly seen 
breast disease, after fibrocystic change and carci
noma. It develops in young women, particularly be
tween 20 and 40 years of age, and rarely appears 
after this age. It is extremely rare in the male breast.

Etiology. Genital hormones appear to play a pro
motional role: the tumor develops during the period 
of gonadal activity, enlarges during pregnancy, and 
undergoes variations in volume and sensitivity in re
lation to the menstrual cycle. Fibroadenomas of 
huge dimensions may be encountered during adoles
cence. Estrogen administration may lead to vascular 
congestion, edema, and leukocytic infiltration within 
the tumor. Infarction may occur during pregnancy,59 
as may florid epithelial proliferation.66 The latter has 
been reported with oral contraceptive agents, but a 
controlled study failed to confirm this as a significant 
finding.67

Clinical Appearance. Fibroadenoma is a well-cir
cumscribed and freely movable, round, lobular 
tumor of a firm and elastic consistency. It does not 
adhere to adjacent tissues, skin, or chest wall, and it 
is not painful.

Macroscopic Appearance. The appearance of the 
tumor is characteristic. It is a well-limited, spherical, 
pink or white, lobular mass. When the epithelial ele
ments are abundant, the color tends toward deep 
pink to light tan. Section reveals smooth, shiny fi
brous tissue of lobulated structure (Fig. 10-14A). A 
leaf-like structure with deep clefts may be present. 
The surface of the tumor bulges above the plane of 
section as a consequence of the elasticity of the con
nective tissue framework.
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FIGURE 10-14 Pericanalicular fibroadenoma. (A) Macroscopic appearance. (B) Microscopic 
appearance.

Microscopic Appearance. Fibroadenomas may be 
subclassified according to the abundance and disposi
tion of the epithelial formations. When these are nu
merous, the tumor is called a tubular or pericanalic
ular fibroadenoma (Fig. 10-14B). The tubular epithe
lial structures are ramified, of variable diameter, 
lined by columnar or cuboidal cells analogous to 
those of the lactiferous ducts, and surrounded by 

cuffs of connective tissue. Apocrine epithelium occa
sionally is present. The tubular lumina may be easily 
seen or reduced to small slits. The tubules may show 
varied appearances, depending on the planes in 
which they are sectioned.

The connective tissue framework is dense and 
richly cellular; the elements composing it are elon
gated and disposed in whorling fascicles that have a
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concentric disposition in the immediate vicinity of 
the epithelial formations. Numerous collagen fibers 
are present. Capillary vascularization is discrete. Foci 
of edema and myxoid or, more rarely, cystic degen
eration may be present. Giant multinucleated cells of 
reactive nature have been described. In about 2% of 
cases, the epithelial formations are so overwhelm
ingly predominant and the connective tissue stroma 
so sparse that the tumor is known as an adenoma.66-68

In the intracanalicular fibroadenoma, connective 
tissue proliferation dominates the picture, and the 
epithelial tubules are compressed and deformed by 
the stroma (Fig. 10-15). The tubules and ducts be
come compressed, flattened, and curved in on them
selves so that they no longer show true central 
lumina. Epithelial proliferation forms thin ramifying 
cell cords, which enclose round masses. The subclass
ification into pericanalicular and intracanalicular pat
terns, although consecrated by usage, does not imply 
differences in behavior and is of little practical 
significance.

Not too infrequently, epithelial proliferation may 
be seen within the fibroadenoma to a degree that ap
pears alarming, especially when combined with mod
erate cytologic atypia. However, the development of 
carcinoma within a fibroadenoma is an extremely 
rare event, and these proliferative changes are of no 
clinical significance. True carcinomas arising in fi
broadenomas are usually noninfiltrating (in situ lob
ular or, less frequently, intraductal carcinomas).69 70 
Rarely, pictures of squamous, cartilaginous, osseous, 
or adipose metaplasia are seen within the tumor.

In adolescents, fibroadenomas may grow rapidly 
and attain a large size, arousing clinical concern.71 
These juvenile lesions reveal marked epithelial pro
liferation without ductal compression and high 
stromal cellularity. Cellular atypia is not present. Dif
ferential diagnosis with phyllodes tumor may be 
considered, but the latter lesion almost always occurs 
in older patients and is characterized by at least focal 
stromal overgrowth and mild to marked stromal 
atypia.

A rare variant of fibroadenoma with the pres
ence of argyrophilic cells has been reported by 
Azzopardi and colleagues.72 The ductal outer layer 
shows a marked proliferation, which overshadows 
the inner layer; these large cells with a vesicular nu
cleus are argyrophilic with the Bodian silver impreg
nation technique. Azzopardi suggests a probable 
endocrine nature of the lesion.

Differential Diagnosis. Fibroadenoma is common 
and characteristic, but may on occasion pose a diag
nostic problem in its distinction from phyllodes tu
mor, hamartoma, tubular or ductal adenoma, or 
adenosis tumor. The only clinically significant 
problem is with phyllodes tumor (see below), because 
the others all behave clinically like fibroadenomas.

Cytologic Appearance. In FNA biopsies or intraop
erative lesional smears, cellularity is high. Broad 
sheets of uniform epithelial cells are present, often in 
a honeycomb pattern (Color Figure 10-4), and they 
characteristically contain numerous clefts and

FIGURE 10-15 Intracanalicular fibroadenoma.



536 I Chapter 10. The Breast

branches. These cell clusters are tightly cohesive, but 
single cells with ovoid nuclei lacking surrounding cy
toplasm are also numerous, as are fragments of fi
brous stroma. The apocrine cells and foam cells seen 
frequently in fibrocystic changes tend to be absent in 
fibroadenomas, but overlap occurs between the two 
lesions. Focal epithelial atypia is common in fibroad
enomas, and may rarely lead to a misdiagnosis of car
cinoma.73 True carcinoma (almost always in situ 
lobular or ductal) may also be seen within a fibroade
noma, and has an excellent prognosis when treated 
conservatively.6970

Lactational changes (Color Figure 10-5) may also 
mimic carcinoma, particularly in air-dried smears, 
because the cohesive nature of the epithelial cells is 
not well demonstrated. The presence of numerous 
intracytoplasmic lipid globules suggests the correct 
diagnosis.

Evolution and Prognosis. Growth is slow but may 
continue over a period of years to produce a volumi
nous tumor. These tumors stabilize or regress at the 
menopause, and they occasionally become calcified. 
The treatment of choice (mainly for diagnostic pur
poses) is surgical excision. These are radioresistant 
tumors. Although hormonal factors are thought to 
play a significant role in their genesis, endocrine 
therapy has been ineffective.

Phyllodes Tumor (Cystosarcoma Phyllodes)

Phyllodes tumor is essentially a fibroepithelial tumor 
characterized by marked proliferation of the connec
tive tissue stroma and often by great size as well. It 
appears in middle-aged women with greatest fre
quency, but it has been reported in teenagers and in 
elderly women. Many of the cases reported in 
teenagers, however, are probably really examples of 
juvenile or giant fibroadenoma.74 Phyllodes tumor 
generally contains progesterone receptors but not es
trogen receptors.75

Phyllodes tumor characteristically grows slowly 
at first, and then rapidly, often attaining consider
able dimensions. This tumor represents about 1% of 
all mammary fibroadenomas. The name of cystosar
coma phyllodes was given to this tumor by Muller, 
who first described it in 1838.76 He used this term to 
indicate a cystic and fleshy tumor, but confusion has 
been caused subsequently by the implication of ma
lignancy. In actuality, only about 10% to 25% of 
these tumors are malignant.77-80 The term phyllodes 
tumor is therefore more appropriate for this lesion.

Clinical Appearance. This is a spherical, firm, usu
ally well-circumscribed tumor, which may easily at
tain a diameter of 10 to 20 cm within a few months. 
Cutaneous ulceration, however, is a late manifesta
tion even in these huge tumors and is of trophic 
rather than neoplastic character.

Macroscopic Appearance. The lesion consists of a 
well-circumscribed multinodular mass. Although the 
classic description is that of a voluminous tumor, typ
ical lesions have been reported that measured as 
little as 2 cm in diameter, emphasizing the fact that it 
is the histologic appearance that is diagnostic. Sec
tion of the tumor reveals firm, white nodules sepa
rated by fibrous septa. In large tumors, foci of 
necrosis, hemorrhage, and cystic degeneration are 
numerous (Fig. 10-16).

Microscopic Appearance. Proliferation of stromal 
cells is intense, with the epithelial formations being 
rare and almost lost in the hyperplastic stroma. In 
many cases a tumor that at first appears to be purely 
mesenchymal reveals its true nature only after exam
ination of many sections, when finally a few epithe
lial structures are found. However, it must be clear 
that these are an integral part of the tumors, and not 
merely normal ducts that have been overgrown by 
the tumor, before the diagnosis of phyllodes tumor is 
made. The connective tissue cells are large, with vo
luminous, elongated, and sometimes hyperchromatic 
nuclei and clear cytoplasm. They are disposed in 
anastomosing and whorled bundles that form mul
tiple round nodules. Immunohistochemical and ul
trastructural studies reveal a proliferation of myofi
broblasts.81-83 Heterologous stromal elements other 
than fibromyxoid tissue can be present, including 
bone, cartilage, and striated muscle. In some cases, 
the epithelial components may be abundant and 
form cysts and florid proliferations. Carcinoma can 
occur within a phyllodes tumor in rare cases.

The distinction between the benign and malig
nant forms is important but sometimes difficult to 
make. Because stromal cellular atypia immediately 
adjacent to the epithelial formations is common to 
both varieties, the regions that should be examined 
to make the distinction are those that are far re
moved from these formations, particularly at the pe
riphery of the tumor (Fig. 10-17).

In the malignant form, cellular anarchy is more 
accentuated, nuclear and cytoplasmic atypia and mi
totic figures are numerous, and the tumor borders 
tend to be infiltrating rather than well circumscribed 
(see Fig. 10-17). Stromal overgrowth (large regions 
of pure stromal proliferation) is commonly seen. Be
cause of the frequent difficulty in dividing these tu
mors into benign and malignant forms, some authors 
prefer to include a “borderline” group for the inter
mediate cases. Our recommendation is to use only 
two categories, expressed as low-grade and high
grade tumor. In any event, the report of the patholo
gist to the surgeon should always state in some form 
the degree of histologic atypia of the tumor. How
ever, the pathologist and surgeon must realize that 
cytologically benign lesions occasionally behave in a 
malignant fashion or recur locally as the malignant 
variant and, conversely, that a high percentage of 
malignant lesions are cured by conservative surgery.
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FIGURE 10-16 Cystosarcoma phyllodes: benign form.

Different prognostic factors have been tested, includ
ing tumor margins, mitotic activity, stromal over
growth, stromal cellular atypism, and necrosis, but 
conflicting results have been obtained.78-80 8485 
Ploidy studies have been found to be useful in some 
series84 but not in others.80-85

Cytologic Appearance. A few cases have been re
ported in which the diagnosis was suggested by FNA 
cytology.86-87 Phyllodes tumor is characterized by a 
high cellularity of stromal fragments with bipolar 
naked nuclei, clusters of ductal cells with overlapping 
nuclei, giant cells of foreign-body type, and foam 
cells (Color Figure 10-6). The appearance is similar 

to that described above for fibroadenoma but with 
more stromal cellularity and atypia.

Evolution and Prognosis. The evolution of the be
nign tumors is rapid; the volume and the threat of 
cutaneous ulceration demand rapid surgical inter
vention. Local recurrence after an inadequately wide 
excision is not uncommon but does not indicate con
version to malignancy, which rarely occurs. The ma
lignant forms grow rapidly locally and have the 
potential for hematogenous metastases; the most fre
quent sites are lung, pleura, and bone. Lymph node 
metastases have been reported but are so rare that 
they do not constitute a significant hazard. The me-



538 I Chapter 10. The Breast

FIGURE 10-17 Cystosarcoma phyllodes: malignant form.

tastases consist histologically of the stromal elements 
of the tumor only, with the exception of a single re
ported case in which stromal and epithelial elements 
metastasized.88

Surgical treatment may consist of local excision if 
the tumor is benign and not too large. Voluminous 
or malignant phyllodes tumors are best treated by 
simple mastectomy. Adjuvant radiation therapy does 
not seem to change the prognosis.

Differential Diagnosis. Although the differential 
diagnosis between the benign and malignant forms 
(see above) is discussed extensively in the litera

ture—albeit with no uniform conclusion—an equally 
vexing problem involves the distinction between a fi
broadenoma with an unusual degree of stromal pro
liferation and the lowest grade lesion acceptable as a 
phyllodes tumor. In our opinion, the age of the pa
tient (adolescent and very young women rarely have 
phyllodes tumors) and the size of the tumor (with 2 
cm as a useful but not perfect dividing line) often are 
helpful adjuncts to purely histologic features. For the 
diagnosis of phyllodes tumor, the stromal prolifera
tion should be diffuse rather than focal and should 
be accompanied by at least some cytologic atypia. Ul
trastructural studies have demonstrated basement
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membrane reduplication at the epithelial-stromal 
junction in fibroadenoma and focal ruptures of base
ment membrane in phyllodes tumor,83 but it remains 
to be seen if this can be demonstrated at the light 
microscopic level by immunohistochemical stains for 
basement membrane components. In any event, bor
derline tumors should be excised adequately rather 
than shelled out.

At the other end of the spectrum, high-grade 
phyllodes tumors with a sparse ductal component 
should be differentiated from pure fibrosarcoma, lip- 
osarcoma, and malignant fibrous histiocytoma of the 
breast, which generally have a poorer prognosis. 
Many sections may be required to demonstrate the 
ductal elements, which must be well within the 
tumor rather than entrapped at the periphery.

Intraductal Papilloma

Also known as papillary adenoma, papillary cystadeno
ma, and dendritic adenoma, intraductal papillomas are 
found within the principal lactiferous ducts and are 
composed of epithelial vegetations with central con
nective tissue axes.89-91 These lesions are relatively 
uncommon. They appear at any age, but preferen
tially between 30 and 50 years. They frequently pose 
the diagnostic problem of differentiation from intra
ductal carcinoma. They should be differentiated 
from the far more common intraductal “papillomato
sis,” better known as intraductal hyperplasia or epithe
liosis, a multicentric involvement of secondary ducts 
usually seen as part of the spectrum of fibrocystic 
changes (see below).

Clinical Appearance. This lesion manifests itself by 
(1) spontaneous or induced serous or bloody nipple 
discharge, (2) the presence of a small subareolar 
tumor of a few millimeters in diameter, and (3) 
rarely, nipple retraction. Galactography or ducto- 
scopy often permits localization of the tumor.18 Cyto
logic examination of the discharge reveals numerous 
epithelial cells of benign appearance.

Macroscopic Examination. Within a dilated or 
cystic duct is found a soft, friable, red or yellow, pap
illomatous formation attached by a short, thin stalk 
to the duct wall. These tumors usually approximate 
5 mm in diameter and show superficial hemorrhagic 
ulceration.

Microscopic Examination. The tumor is composed 
of multiple papillae, each of which consists of a con
nective tissue axis on which are disposed the cu- 
boidal or columnar epithelial cells (Fig. 10-18). 
These structures frequently ramify and are coupled 
together to form pseudoglandular cavities of diverse 
sizes and shapes; proliferation of solid cell nests is 
commonly seen. Apocrine metaplasia may be pre
sent, but it is much more common in the multifocal 
intraductal “papillomatosis” of fibrocystic change. 

The cells show moderate secretory activity and are 
disposed in two or three layers, which include a vari
able number of myoepithelial cells. Bizarre and atyp
ical nuclear and cytoplasmic anomalies are absent, 
and mitoses are rare. Small foci of sclerosis and hya- 
linization are frequently seen; these are sequelae of 
hemorrhage, ulceration, or arterial thrombosis in the 
stalks.

Cytologic Appearance. Cytologic examination of 
the serous or bloody nipple discharge shows uniform 
cells with vesicular nuclei, fine granular chromatin, 
and homogeneous cytoplasm (Color Figure 10-7). 
Nucleoli are inconspicuous. These cells are isolated 
or display very typical cohesive papillary structures. 
Distinction from carcinoma is based on the absence 
of nuclear and cytoplasmic atypia and the lesser de
gree of cellularity. Myoepithelial cells may be repre
sented by dark, elongated, naked nuclei.

Differential Diagnosis. The distinction between a 
benign but moderately atypical intraductal papilloma 
and a low-grade intraductal papillary carcinoma may 
be difficult to make.89,92-95 Benign lesions are more 
frequently misdiagnosed as malignant than vice 
versa. The presence of notable cytologic atypia (un
less limited to cells showing apocrine metaplasia) 
should characterize an intraductal papillary lesion as 
malignant, as should abnormal mitotic figures, the 
absence of vasculo-connective tissue axes in the stalks 
of the papillae, and the presence of cell strands 
bridging the duct lumen and forming a pattern like 
the spokes of a cartwheel (cribriform pattern). The 
holes between the spokes, however, should be round 
and uniform, because slit-like and non-uniform 
spaces are frequently seen in benign papillomas and 
papillomatoses. Central necrosis also suggests malig
nancy but may be seen rarely in benign lesions. Myo
epithelial cells are numerous in intraductal papil
lomas and absent to sparse in carcinomas, and they 
can be demonstrated immunohistochemically using 
antibodies to muscle-specific actin and, less repro- 
ducibly, to high-molecular-weight keratins and S-100 
protein.93 If myoepithelial cells are easily seen with
out special stains, benignity is strongly favored. 
Apocrine metaplasia, as mentioned previously, is far 
more common in benign than in malignant lesions, 
particularly when it is focal; the rare apocrine carci
noma shows this change diffusely. The presence of 
true stromal invasion, of course, characterizes a 
tumor as indisputably malignant. However, marked 
sclerosis within and around a benign intraductal pap
illoma occasionally produces an appearance of “pseu
doinvasion,” with which the pathologist must be 
familiar.92 This sclerosis is usually densely hyalinized, 
as opposed to the more myxoid and inflamed 
fibroelastotic stroma of infiltrating carcinoma (Fig. 
10-19).

Infarction of a papilloma, associated with 
marked distortion of the ductal structures, is impor
tant to recognize because it may simulate invasive
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FIGURE 10-18 Intraductal papilloma. (A) Low-power photomicrograph—note the fibrovascular 
connective tissue stalks. (B) Detail of benign-appearing ductal epithelial cells and underlying 
myoepithelial cells.

carcinoma.60 Squamous metaplasia sometimes pre
sent in papillomas should not be overdiagnosed as 
differentiated squamous carcinoma.60 In metaplasia, 
the squamous elements are devoid of nuclear atypia 
and atypical mitoses.

Under the term juvenile papillomatosis, localized 

masses with grossly visible cysts (so-called “Swiss 
cheese” disease) and prominent intracystic and intra
ductal proliferations have been described in adoles
cents and young women (Fig. 10-20).96 This prolifer
ation can range from banal to florid to atypical 
hyperplasia. Coexistent adenosis, fibrosis, and radial
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FIGURE 10-19 Sclerosing papilloma. Hyalinized stroma (A) within and (B) around the ductal 
proliferation creates a pseudoinfiltrative pattern. The benign cytologic appearance of the lesion is 
demonstrated in B.

scars are frequently encountered. FNA cytology con
firms the benign polymorphous picture and includes 
many foam cells as well as normal and atypical ductal 
cells. This lesion should be differentiated from the 
diffuse “papillomatosis” accompanying fibrocystic 
changes in older women, in which no mass is macro
scopically evident, and from solitary or multiple pap
illomas. Juvenile papillomatosis also occurs in adult 
women—up to 35 years of age in the series of Rosen 
and Kimmel,96 so the name is somewhat misleading. 

Long-term follow-up of these lesions is necessary be
cause our knowledge of their malignant potential is 
scanty. Rosen and Kimmel suggest that carcinoma is 
more likely to develop in women with a positive fam
ily history and recurrent bilateral lesions.96

Another recently characterized lesion that prob
ably is a variant of intraductal papilloma is ductal ad
enoma of the breast.9’1 This is a lesion of medium-sized 
to large ducts, usually single but occasionally multi
ple, that is solid and may show worrisome cytologic
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FIGURE 10-20 Juvenile papillo
matosis. Multiple cystically di
lated ducts show varying de
grees of intracystic epithelial 
proliferation.

atypia and pseudoinfiltration. Myoepithelial cells and 
intact basement membrane can be demonstrated im- 
munohistochemically, and the lesion does not recur 
after local excision.

Evolution. Although numerous studies have sug
gested that the multiple intraductal hyperplastic le
sions of fibrocystic change probably form a contin
uous spectrum from benign to malignant, with the 
dividing line poorly defined, solitary intraductal pap
illomas are totally benign lesions in almost all cas
es.98-100 Although some authors have noted an 
increased risk of subsequent carcinoma in patients 
treated for intraductal papilloma, others have felt 
that in most of these cases the original lesion was 
probably underdiagnosed. In any event, excision 
should be complete to avoid local recurrence. Actual 
focal or complete malignant transformation within 
an intraductal papilloma is rare; such a lesion should 
be treated as intraductal carcinoma (Fig. 10-21). In 
the uncommon case of multiple intraductal papillo
mas, the risk of subsequent carcinoma is higher than 
that of the usual solitary lesion.99

Adenoma of the Nipple

Adenoma of the nipple presents as a nodule immedi
ately beneath the nipple, often with crusting or ul
ceration of the nipple, and is often misdiagnosed 
clinically as Paget disease or an intraductal papilloma 
or carcinoma. The lesion may be accompanied by a 

bloody discharge and soreness of the nipple and ap
pears more frequently during the fourth and fifth 
decades. Synonyms are subareolar papillomatosis, 
florid papillomatosis, papillary adenoma, and erosive 
adenomatosis.

Macroscopically, the lesion is a solitary, well-cir
cumscribed, usually solid mass with a density ranging 
from soft to firm. It infiltrates indistinctly the nipple 
and the subareolar region.

The histologic appearance is identical to that of 
hidradenoma papilliferum, a type of sweat gland ad
enoma, but no sweat glands are seen, and the lesion 
appears to arise in mammary ducts (Figs. 10-22 and 
10-23). The characteristic features are ducts filled by 
branched papillary projections with central connec
tive tissue axes, lined by a double layer of cells (epi
thelial and myoepithelial). The cells are always 
uniform, and mitotic activity is usually low. Necrosis 
is rare. Apocrine snouts, squamous cysts, solid nests 
of cells, and peripheral fibrosis with pseudoinvasion 
are frequently seen.101-103 Fibrosis with subsequent 
epithelial distortion may be considerable, and it 
should be noted that this is not a purely intraductal 
lesion.

The cytologic appearance in FNA or intraopera
tive smears (Color Figure 10-8) is characterized by 
high cellularity, with uniform ductal epithelial cells 
in clusters and occasionally singly, as well as myoepi
thelial cells, variable numbers of inflammatory cells 
and macrophages, and some necrotic debris.104 Nu
clear atypia is absent or minimal.

The evolution of this lesion is benign, and it is 
cured by local excision. Because intraductal papil-
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FIGURE 10-21 Intraductal pap
illoma (the round polypoid le
sion on a stalk) coexisting in the 
same duct with extensive micro- 
papillary proliferation diagnos
able as intraductal carcinoma 
when it involves two or more 
complete duct profiles.

FIGURE 10-22 Adenoma of the nipple. Note the exten
sion to the nipple epidermis. Squamous epithelium is 
present within some of the dilated ducts in the center of 
the figure. Lack of circumscription is apparent.
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FIGURE 10-23 Adenoma of 
the nipple. Ducts are sur
rounded by prominent myoepi
thelial cell layer.

loma and intraductal or invasive carcinoma have 
been seen elsewhere in the same breast on a number 
of occasions, their presence should always be 
excluded.101’103

Sweat and Salivary Gland-Type Tumors

In addition to adenoma of the nipple, rarer lesions 
showing the histologic picture of benign sweat gland 
or salivary gland tumors have been reported. These 
include clear cell hidradenoma (clear cell myoepitheli
oma),108 eccrine spiradenoma,105 pleomorphic adenoma 
(benign mixed tumor)106 and syringomatous adenoma 
of the nipple.107 Follow-up of these lesions has been 
uniformly benign. Syringomatous adenoma of the 
nipple (Color Figure 10-9) is particularly important 
to recognize, because it may mimic certain patterns 
of mammary carcinoma. Diagnostic features include 
the typical location as well as the usual slit-like lu
mina, cell stratification, squamous metaplasia, ab
sence of cytologic atypia, and lack of a stromal 
response.

In addition, there is a group of mammary tu
mors of low or incompletely characterized malignant 
potential that deserve mention in this section. Ade
noid cystic carcinoma is traditionally included in the 
classification of ductal carcinomas and is discussed in 
that section. However, in many ways it should be 
thought of as belonging here because it is of salivary 
gland type.

A more recently described group of lesions that 
are best described here are the myoepithelial lesions of 
the breast. Tavassoli has classified these as myoepi- 
theliosis, adenomyoepithelioma, and myoepithelial 
carcinoma.108 By far the most common—although 
still a rare mammary lesion—is adenomyoepithelioma, 
a solitary gross tumor with well- or poorly circum
scribed margins. The characteristic feature is a 
bimorphic cellular proliferation, with both ductal 
and myoepithelial cells, often arranged as ductal cell- 
lined tubules surrounded by concentric bands of 
clear myoepithelial cells (Figs. 10-24 and 10-25). 
The latter may be predominantly spindled and are 
best identified by positive immunostaining for mus
cle-specific actin or S-100 protein. The lesion ap
pears to be benign, although it can recur locally if 
inadequately excised, and 2 of 27 adenomyoepithe- 
liomas in Tavassoli’s series had carcinoma arising 
within them. Three cases in this series were multi
focal microscopic lesions with a similar cellular popu
lation, designated as myoepitheliosis, whereas a 
single case of myoepithelial carcinoma was an infil
trating malignant tumor composed purely of myoepi
thelial cells.

Collagenous spherulosis is another recently de
scribed lesion that has been shown to be of com
bined epithelial and myoepithelial cell origin.109 It is 
usually an incidental microscopic finding but may 
rarely form a palpable mass. The characteristic mi
croscopic feature is the presence of whorls of dense 
hyalinized collagen interspersed with the two cell 
types (Color Figure 10-10). The lesion is benign.
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FIGURE 10-24 Adenomyoepi- 
thelioma. Bland-appearing ductal 
structures are surrounded by a 
circumscribed proliferation of 
ovoid myoepithelial cells, and the 
entire complex is bordered by 
fibrotic stroma.

FIGURE 10-25 Adenomyoepi- 
thelioma. These myoepithelial 
cells are more spindled than 
those in Figure 10-24 and show 
some atypia and mitotic activity.
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Lipoma

Lipoma of the breast is seen in women between 40 
and 60 years of age, in the form of a well- 
demarcated, soft, round mass, the diameter of which 
is generally in the range of 1 to 5 cm. It is sur
rounded by a thin fibrous capsule.

The macroscopic appearance is clearly that of a 
benign lesion, and can easily be confused with 
normal adipose tissue except for its encapsulation. 
The histologic picture is that of banal adipose tissue. 
The form known as adenolipoma consists of a lipoma 
in which a few mammary lobules are found included 
in the tumorous fatty proliferation; this is probably 
better included under the heading of hamarto
ma.110,111 This is also true for chondrolipoma.112 

defined tumorous mass during late pregnancy and 
lactation and is often excised for diagnostic pur
poses. It consists of a well-demarcated but unencap
sulated, small, spherical mass composed of histo
logically normal-appearing lactating mammary tis
sue.66,68 This is a proliferative rather than a neo
plastic lesion and, as such, regresses spontaneously 
after the nursing period if it is untreated.

A somewhat similar lesion may be encountered 
in the breasts of women taking oral contraceptives 
or other medications, particularly antipsychotic 
and antihypertensive drugs.113 The proliferation 
in these cases may be localized (Fig. 10-27) or dif
fuse and is frequently an incidental microscopic 
finding. Malignant transformation has not been 
reported.

Hamartoma

The term hamartoma recently has been used to de
scribe benign, encapsulated growths with the gross ap
pearance of fibroadenomas but histologically resem
bling normal breast tissues (Fig. 10-26). This lesion 
differs from fibroadenoma in that the stroma does not 
take an active part in the tumorigenesis, fat is usually 
present, and apocrine metaplasia is often seen.110,111

Lactoma (Lactating Adenoma)

Although not a true tumor, this lesion is discussed 
here because it presents to the clinician as a well-

Granular Cell Tumor

Granular cell tumor is also known as Abrikosov’s 
tumor and granular cell myoblastoma. Almost 100 
cases of granular cell tumor of the breast have been 
reported.114

The macroscopic appearance of these lesions 
may lead to confusion with carcinoma, because 
they present as firm, rounded masses that usually 
adhere to surrounding tissues. They appear to 
arise most often in the upper and medial segments 
of the breast. Their histologic and cytologic ap
pearances are characteristic and allay fears about 
malignancy. A histologic description is given in 
Chapter 1.

FIGURE 10-26 Hamartoma. 
This lesion was removed as a 
probable fibroadenoma. It con
sists of randomly scattered duc
tules, fibrous stroma, and fat, 
and it is well demarcated from 
adjacent adipose tissue.
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FIGURE 10-27 Secretory (lacta
tional) hyperplasia seen focally 
as an incidental microscopic 
finding. Note the enlarged hy
perchromatic nuclei, which 
should not raise the suspicion of 
carcinoma in this setting.

Leiomyoma

Rare cases of mammary leiomyoma have been 
described.115 Leiomyoma develops from the chest 
wall musculature, smooth muscle of the skin, and 
vascular or areolar muscle.

Hemangioma and Related Vascular Lesions

Pathologists who were trained more than 20 years 
ago will remember having been taught that any vas
cular lesion occurring in mammary parenchyma (as 
opposed to the skin overlying or muscle underlying 
the breast proper) was by definition an angiosar
coma, regardless of how benign it might appear. 
This concept is of historical interest only, because a 
number of benign vascular lesions of the breast have 
now been documented. The most common of these 
is the perilobular hemangioma, a sharply circum
scribed and usually perilobular lesion (Fig. 10-28) 
that generally measures less than 1.5 mm and is an 
incidental microscopic finding (angiosarcomas are 
large, grossly visible tumors).116117 Lesueur found an 
11% prevalence of these lesions in a forensic autopsy 
series.117 Histologically, they are identical to benign 
hemangiomas seen elsewhere.

Other less common vascular lesions in the 
breast include venous hemangiomas,118 angiomatosis"9 
(a rare lesion in which variably-sized but benign- 
appearing vessels are distributed uniformly through 
the tumor), hemangioma with atypical histologic fea

tures'20 (which has been shown to be benign), and 
hemangiopericytoma.121

A related but nonvascular lesion is pseudoan- 
giomatous hyperplasia of mammary stroma, a benign ke- 
loid-like fibrosis containing slit-like spaces that are 
not lined by endothelial cells, as demonstrated by 
negative immunostaining for factor VUI-related an
tigen and Ulex europaeus lectin. This lesion was 
found as an incidental microscopic finding in 23% of 
breast biopsy specimens in one series.122 It occasion
ally forms a palpable mass.

The main clinical significance of all these lesions 
is that they may be diagnosed by the unwary pathol
ogist as angiosarcoma. Basically, angiosarcoma is al
ways grossly infiltrative and is usually a large tu
morous mass containing (at least focally) atypical and 
mitotically active endothelial cells. This tumor is dis
cussed in greater detail later in this chapter.

Other Benign Masses

A number of other benign lesions may present as 
palpable or mammographically detected intramam
mary masses. These include normal or pathologic 
intramammary lymph nodes,7,123 plasma cell granuloma 
(inflammatory pseudotumor),124 fibromatosis'25, and 
mucocele-like tumor.'26''21 All of these resemble their 
counterparts seen in other parts of the body. The 
mucocele-like tumor is important in the differential 
diagnosis of mucinous carcinoma and is discussed 
with that tumor.
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FIGURE 10-28 Perilobular he
mangioma. This microscopic le
sion (seen almost in its entirety 
here) is adjacent to a lobule, the 
terminal duct of which is seen in 
the photomicrograph.

FIBROCYSTIC CHANGES

Fibrocystic changes represent a condition formerly 
known under a great variety of names, including fi
brocystic disease, chronic cystic mastitis, fibrocystic mas
topathy, fibrocystic dysplasia, fibroadenomatosis, mazo- 
plasia, mastodynia, cystic dysembryoplasia, chronic mam- 
mitis, Reclus’ disease,128 and Schimmelbusch’s disease.129 
This multitude of names reflects the confusion in 
the definition of the fibrocystic complex of clinical, 
gross, and histopathologic changes. Because at least 
some of the histopathologic changes are encountered 
in most women in their reproductive years, the 
tendency—which we applaud—is not to characterize 
these changes as a “disease.”130’131 We do, however, 
continue to use the term fibrocystic changes diag
nostically, as a means of notifying the surgeon that a 
submitted sample cannot be characterized as normal 
resting breast tissue.132

The main significance of the lesions discussed 
under this heading lies in what they do not 
represent—a cancerous or highly precancerous con
dition. However, numerous studies have demon
strated a slightly increased risk (in the range of 
twofold or less) of cancer development in the breasts 
of women bearing these lesions.100’133’134 Whether 
this indicates a real premalignant potential, or 
merely indicates a different level of concern and fol
low-up of women who have had benign breast biop
sies, remains to be determined. In any event, we 
have chosen to separate the discussion of atypical 

lobular and ductal hyperplasias—which are most 
commonly seen in association with the fibrocystic 
complex—because these latter lesions are (1) associ
ated with considerably higher (on the order of four
fold) risk of subsequent cancer, and (2) more diffi
cult to differentiate at the histopathologic level from 
lesions that are considered to be noninvasive cancers.

Etiology

The etiology of a non-disease is difficult to define. 
Nevertheless, it is clear that women with clinically 
significant fibrocystic changes (in other words, those 
who come to biopsy) are probably different in some 
ways from women who never develop such changes. 
Women in whom these same changes can be demon
strated at autopsy are also different from women in 
whom they cannot. It is generally agreed that the 
prevalence of fibrocystic lesions is probably related 
to hormonal disequilibria to which the breast is sub
ject during the course of reproductive life, which in 
turn are related to genetic background, age, parity, 
lactational history, and administration of exogenous 
hormones.132 In one autopsy study in which women 
of different racial groups were compared, those 
groups at greater risk for the development of breast 
cancer showed more fibrocystic changes.135

Clinical Features

The first clinical manifestation is usually the discov
ery by the patient of an intramammary nodule. In-
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tracystic tension may produce discomfort and ten
derness to palpation. The cysts may appear rapidly 
and disappear just as rapidly by rupture or resorp
tion. Symptoms are characteristically aggravated in 
the premenstrual period and usually involve both 
breasts. The manifestations of the condition decrease 
after menopause.

Clinical examination reveals one or several firm, 
moderately movable nodules, which may give the im
pression of “beads on a string.” Skin retraction is ab
sent, and nipple discharge is rarely seen. The 
consistency of these nodules depends on the tension 
of the fluid within the cysts and the prominence of 
associated fibrosis.

Sclerosing adenosis is usually an incidental mi
croscopic finding, but it may rarely present as a clini
cally detectable mass (adenosis tumor).136’13"7 The 
other components of the fibrocystic process are gen
erally incidental findings, with the exception of ra
dial scars, which may be appreciated as individual 
lesions by palpation or mammography.

Many biopsies showing fibrocystic changes are 
obtained as the result of mammographically de
tected abnormalities in asymptomatic women with 
no palpable masses. In many instances, the primary 
feature that provokes the biopsy is the presence of 
microcalcifications.

Macroscopic Appearance

The biopsy specimen is usually characterized by the 
presence of small cysts in a white fibrous paren
chyma. The classic color of the cysts is blue (so-called 
blue-dome cysts), but yellow, green, and brown cysts 
also are encountered. They may reach a few centi
meters in diameter or may be so small that they are 
identified only at histologic examination. The cyst 
walls are small and shiny unless intraductal or intra
cystic proliferative lesions are present, in which case 
a velvety, tan to white inner surface may be seen. 
The intracystic fluid may be clear and straw-colored, 
viscous and green, or even creamy yellow or brown.

In occasional cases, multiple gross cysts with in
tracystic papillary proliferations are seen forming a 
localized mass in the breast of a young woman. This 
“Swiss cheese” pattern has been characterized as ju
venile papillomatosis.96

Noninvasive and invasive cancers may be found 
within a breast biopsy in which the dominant fea
tures are fibrocystic. The pathologist should search 
carefully for regions of increased firmness with a 
granular, chalky appearance, often with yellow 
streaks radiating into the surrounding benign tissues. 
Such lesions generally prove to be infiltrating carci
nomas, but radial scars may have a similar gross ap
pearance. Intraductal carcinomas may be recognized 
as foci of soft papillomatous proliferation or of com
edo-type necrosis within dilated ducts. Again, benign 
intraductal lesions can show these gross appearances, 
and other intraductal carcinomas may not be detect

able grossly. Lobular carcinoma in situ is almost al
ways an incidental microscopic finding.

Microscopic Appearance

Fibrocystic changes are characterized by the pres
ence of several basic microscopic lesions, excluding 
the atypical lesions to be discussed later:

• Lactiferous cysts
• Stromal fibrosis
• Apocrine metaplasia
• Sclerosing adenosis
• Radial scars
• Secondary inflammation
• Intraductal epithelial hyperplasia.

Lactiferous Cysts

Lactiferous cysts usually are surrounded by a dense 
fibrous stroma (Fig. 10-29A). The lining epithelium 
may be cuboidal, flattened, or even missing entirely 
and replaced by a fibrous wall (Fig. 10-29B). Some
times the cells become charged with lipids, are des
quamated into the cyst lumina, and form plaques of 
large cells with finely vacuolated cytoplasm. The 
cysts may be isolated, compressed against each other, 
or ramified. They are formed from the principal or 
secondary lactiferous ducts and are surrounded by 
discrete lymphoplasmacytic infiltrates. In some cases, 
lipid-laden cells become agglomerated, and choles
terol crystals appear in the necrotic debris. Secon
dary calcification may take place in benign lesions 
(Fig. 10-30) but should always arouse a suspicion of 
malignancy.

Stromal Fibrosis

Stromal fibrosis is a constant finding, but its degree 
varies from one case to another and from one area 
to another in the same case. Fibrosis encircles the 
lobules and the ducts, and in a more advanced stage 
atrophic epithelial structures are compressed by an 
abundant stroma containing collagen and acid muco
polysaccharides. Hyalinization, calcification, and ossi
fication may be observed in longstanding lesions. 
The reactive desmoplastic stroma associated with in
filtrating carcinoma and characterized by large spin- 
died cells in a fibroelastotic background with myxoid 
and inflammatory changes is by definition absent.

Apocrine Metaplasia

Apocrine metaplasia is often found in cystic epithe
lia. It affects primary and secondary ducts equally. 
The lining cells are large, with abundant pale eosino
philic cytoplasm and small round nuclei; the apical 
pole swells and herniates into the cyst lumen (Fig. 
10-31). They may involve an entire duct or only part 
of a duct, and may be seen in both flat and prolifer-
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FIGURE 10-29 Fibrocystic change. (A) Focal duct cysts. (B) Secondary fibrosis and calcification.

ated epithelia. Whether these cells are truly analo
gous to those of apocrine sweat glands has been the 
subject of several investigations. Although some au
thors stress the similarities, most feel that the mam
mary cells are not truly apocrine.138 They are 
actively proliferating and secreting cells, and might 
better be referred to as oncocytes because of their nu

merous mitochondria. The apocrine cells may, on oc
casion, show moderate cellular atypia.

Sclerosing Adenosis

Sclerosing adenosis represents a particular clinico
pathologic picture, recognized since the 1940s, in
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FIGURE 10-30 Lactiferous duct cysts with intracystic calcification.

which the proliferation of the myoepithelium consti
tutes the dominant lesion (Fig. 10-32).

In the initial phase, some ductules proliferate in
tensely in the form of ducts or cell cords compressed 
against each other. The lobular structure persists, 
and bizarre cell atypias are not seen. This hyper
plasia involves primarily the myoepithelial cells, 
which are seen as elongated elements with acido
philic cytoplasm in which myofibrils are occasionally 
visible without special stains. This is followed by hy
perplasia of the epithelial cells and proliferation 
originating in ductal budding. Ultrastructural studies 
confirm the involvement of the myoepithelial cells in 
the development of sclerosing adenosis.139 Myoepi
thelial cells are characterized by the presence of fila
ments and dense bodies in the cytoplasm and are 
underlain by basal lamina. Their presence in these 
lesions can be confirmed by immunohistochemical 
positivity for muscle-specific actin and (less reliably) 
S-100 protein.

In the subsequent phase, marked interstitial fi
brosis takes place, breaking up the glandular forma
tions into such small pieces that a false appearance of 
neoplastic infiltration is created. On rare occasions, 
even perineural infiltration may be present.140 The 
epithelial cords are finally completely submerged in 
a fibrotic and hyalinized connective tissue frame
work, but they always retain a vague lobular 
disposition.

This lesion is too frequently misdiagnosed as car
cinoma, particularly on frozen section, and it is im
portant to be aware of its existence and appearance 
(Table 10-2). Intraoperative or FNA cytology 

(smears or imprints) always appears benign.36’137 Ma
lignant transformation occurs extremely rarely and 
is usually lobular or ductal carcinoma in situ.141-142 
Atypical apocrine metaplasia is a benign but histo
logically worrisome focal lesion that may also be en
countered within sclerosing adenosis.143 Different 
opinions have been expressed concerning the exis
tence of an elevated risk of carcinoma associated 
with sclerosing adenosis. Two studies provide argu
ments for the reassignment of sclerosing adenosis to 
a category of slightly elevated cancer risk.144 145 The 
pathologist should perform a careful search for atyp
ical lobular or ductal hyperplasia, which represent 
more grave risk factors, when sclerosing adenosis is 
observed.

Radial Scar

The radial scar lesion also is known as infiltrating epi
theliosis, nonencapsulated sclerosing lesion, and indura
tive mastopathy. It is sometimes detected by mammog
raphy or may present as an incidental finding in 
tissues excised in cases of fibrocystic change. It is 
single or multiple. Its mean size is around 1 cm in di
ameter. Macroscopically, it consists of a firm, regular, 
gray-white lesion with a central depressed retraction.

Microscopically, it is characterized as a radial 
stellate lesion consisting of a dense, central, fibro- 
elastotic core with entrapped ductal structures (Fig. 
10-33). These structures exhibit varying degrees of 
adenosis, hyperplasia, and ductal cystic dilatation. 
The cells lining these epithelial structures generally 
lack cytologic atypia. Mitoses are very rare.
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FIGURE 10-31 Apocrine metaplasia. (A) Low magnification. (B) Detail.
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FIGURE 10-32 Sclerosing adenosis.

The lesion worries the pathologist for two rea
sons. First, it has some histologic similarities with tu
bular carcinoma, and second, for some authors it 
may represent a precursor of tubular or other types 
of carcinoma.146 147 The absence of infiltration of the 
adjacent stroma and the presence of myoepithelial 
cells characterize a radial scar.

In any case, the lesion should be considered as 
part of the fibrocystic complex and shares with it the 
potential risks of cancer development.

Secondary Chronic Inflammation

Secondary chronic inflammation is characterized by 
the presence of plasma cells and polymorphonuclear 
leukocytes in the vicinity of ruptured cysts. It is a 
local complication; an inflammatory process is not an 
essential constituent of fibrocystic change. These re
active changes should not be confused with a pri
mary mastitis or the inflammatory stroma accompa
nying a carcinoma.

Intraductal Epithelial Hyperplasia 
(Epitheliosis; Papillomatosis)

Intraductal epithelial hyperplasia is defined as an in
crease in epithelial cell numbers above the normal 
bilayered structure (epithelial and myoepithelial 
cells). It may involve the lobule, the terminal duct, or 
any part of the ductal system. However, the lesion by 
convention is considered to be a ductal rather than a 
lobular proliferation. The term epithelial hyperplasia 

is preferred to epitheliosis and papillomatosis because 
it suggests the hyperplastic character of the lesions 
and reflects the probable continuous progression 
from typical hyperplasia to atypical hyperplasia, car
cinoma in situ, and eventually invasive carcinoma.

Two proposed classifications of the entire spec
trum of proliferative mastopathy are summarized in 
Tables 10-3 and 10-4.100148 The distinction among 
these lesions involves many subjective features, and 
reproducibility among different observers may be 
difficult to obtain.94’95 These statements are similar 
to those that have been made for many years with 
reference to intraepithelial lesions of the uterine cer
vix, and the same degree of caution must be exer
cised in the interpretation of these mammary altera
tions. Despite this more or less continuous spectrum, 
we believe that it is useful to separate the typical 
hyperplasias to be considered here from the atypical 
forms, both because the latter are defined by their 
distinction from in situ carcinoma and because they 
carry a higher risk of progression to carcinoma. 
Thus, a lack of resemblance to in situ carcinoma is 
implied in the definition of typical hyperplasia.

Typical intraductal hyperplasia is characterized 
by a proliferation in which there is an increase in cell 
numbers to more than the normal two layers (Figs. 
10-34 through 10-36). There is formation of 
bridges, tufts, arcades, and fenestrated sheets pre
serving the presence of lumina in the new prolifera
tions, as well as cell nests that appear solid in at least 

(Text continued on page 556)
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FIGURE 10-32(B,C) (continued)
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FIGURE 10-32(D,E) (continued)
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TABLE 10-2.
Differential Diagnosis of Sclerosing Adenosis Versus 
Infiltrating Carcinoma

Sclerosing 
Adenosis Carcinoma

Distribution Multifocal Usually one 
dominant mass

Architecture Lobular pattern 
preserved

Irregular

Borders Circumscribed Infiltrating
(usually)

Lumina Sclerosed centrally, 
often preserved 
peripherally

Uniform 
throughout

Swirling Prominent Rare

Stroma Fibrotic, hyalinized Fibroelastotic, 
myxoid, inflamed, 
sometimes normal; 
almost never 
hyalinized

Cell Type Epithelial and 
myoepithelial

Epithelial

Nuclear Atypia Absent to minimal Slight to marked

Focal Apocrine
Change

Frequently present Rare

some histologic sections. The lumina generally are 
irregular in size and shape, with numerous com
pressed slit-like spaces. The cells are small, irregu
larly shaped, and arranged at least focally in a 
swirling or streaming pattern. There is a lack of cel
lular uniformity, so that it is usually easy to demon
strate the presence of more than one cell type, and 
ovoid to spindled cells are admixed with rounder 
ones. Nuclear hyperchromasia, prominent nucleoli,

focally.
This discussion of ductal hyperplasia raises the 

question of whether similar proliferative but not 
atypical lesions occur in lobules. According to Page 
and colleagues, such lesions do not exist (or at least 
are not included in their classification of epithelial 
hyperplasia of the breast).149 Fechner and Mills rec
ognize lobular hyperplasia without atypia, but they in
dicate that its premalignant potential is unknown.150 
Carter also illustrates lobular hyperplasia and defines 
it as intralobular proliferation of cells that are not 
appreciably enlarged or atypical, do not distend the 
lobules, and are accompanied by at least some myo
epithelial cells.151 We accept this definition, along 
with the caveat of Fechner and Mills that we do not 
know the clinical significance of this lesion. It does 
not seem to have any association with fibrocystic 
changes, and it may or may not represent the lower 
end of the spectrum in which lobular carcinoma in 
situ is the other end.

Another lesion involving lobules, the clinical sig
nificance of which is also unknown, is the picture

FIGURE 10-33 Radial scar. Cen
tral sclerosis and radial ductal 
proliferation are surrounded by 
foci of sclerosing adenosis and 
intraductal hyperplasia.
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TABLE 10-3.
Mammary Epithelial Proliferative Disease Characterized by 
Cancer Risk

Cancer Risk Morphologic Features

No increased risk No proliferative disease:
Adenosis (including florid)
Apocrine change
Duct ectasia
Mild epithelial hyperplasia of usual 

type

Slightly (1.5-2X)
increased risk

Usual hyperplasia, moderate or florid 
Sclerosing adenosis
Papilloma

Moderately (4-5X) 
increased risk

Atypical ductal hyperplasia
Atypical lobular hyperplasia

High (8-1 OX) risk Lobular carcinoma in situ 
Noncomedo ductal carcinoma in situ

Adapted from Page DL, Dupont WD: Anatomic markers of human premalignancy 
and risk of breast carcinoma. Cancer 66:1326-1535, 1990

that has been known classically as blunt duct adenosis 
and is now more generally referred to as unfolded 
lobules.152 These basically are cystically dilated lob
ules that resemble ducts but are too close to one an
other to represent true preexisting ducts (Fig. 10- 
37). Tangential sectioning of the epithelium within 
unfolded lobules can produce images falsely resem
bling hyperplasia, but true hyperplasias, including 
atypical hyperplasias, can develop in these structures.

ATYPICAL HYPERPLASIAS 
AND IN SITU CARCINOMAS

The lesions discussed in this section are intimately 
related to one another in three senses. First, the his
tologic pictures within the spectra of atypical hyper
plasias and in situ carcinomas—whether for lobular 
or ductal lesions—are similar and pose difficult dif
ferential diagnostic problems. Second, all these le
sions are associated with a markedly increased risk 
for the subsequent development of invasive cancer, 
although, as we shall see, the details of the magni
tude of risk depend on the specific diagnosis and on 
other clinical factors, such as a family history of 
breast cancer. Finally, these lesions all share the 
property of being diagnosed most frequently by 
mammography or as incidental findings in breast tis
sues removed for other indications, rather than pre
senting as palpable masses.

Intraductal and intralobular carcinomas are de
fined as malignant transformation of the epithelium 
without infiltration of the underlying stroma. Al
though previously these lesions accounted for no 
more than 10% of all mammary carcinomas, they 
are now seen more and more frequently as the result 
of the widespread application of screening mammog
raphy.98 When radiographically suspicious microcal
cifications are present and biopsy is performed, 
more than 50% of the malignant tumors identified 
are noninvasive, with most of these being ductal 
rather than lobular.2298 The processing of these 
mammographically directed biopsies represents an 
important new chapter in breast pathology for the

*Increased in the presence of sclerosing adenosis or a positive family history of breast carcinoma.

TABLE 10-4.
Diagnostic Criteria and Cancer Risk for Nonapocrine Intraductal Hyperplasias and Carcinomas

Category Criteria
Risk of Invasive 
Carcinoma

Ordinary or regular intraductal 
hyperplasia (IDH)

Multiple cell types, variable cellular and nuclear 
appearance, irregular/peripheral fenestrations, stretched 
or twisted epithelial bridges, focal cell streaming or 
spindling, unevenly distributed nuclei

2.6%

Atypical intraductal hyperplasia 
(AIDH)

Cell population monotonous and uniformly distributed, 
subtly increased nuclear-cytoplasmic ratio, round nuclei; 
architectural pattern of IDH or cribriform, micro- 
papillary or stratified spindle cell papillary pattern not 
exceeding 2 mm in aggregate cross-sectional ductal 
diameters

9.8%*

Intraductal carcinoma (IDC) Criteria for AIDH exceeding 2 mm in aggregate 
diameter or a cytologically obviously malignant lesion

Not stated

Adapted from Tavassoli FA, Norris HJ: A comparison of the results of long-term  follow-up for atypical intraductal hyperplasia and intraductal hyperplasia of the breast. Can
cer 65:518-529, 1990
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FIGURE 10-34 Typical intraductal hyperplasia of predominantly solid type.

FIGURE 10-35 Typical hyper
plasia: papillary and solid prolif
eration. Note the small size and 
irregular shapes of hyperplastic 
cells, with some spindling and 
swirling.
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FIGURE 10-36 Typical hyper
plasia. The lumina formed in 
this proliferation vary in size 
and shape. Central necrosis, al
though more common in intra
ductal carcinoma, is occasionally 
seen in completely benign le
sions such as this one.

practicing pathologist, and the reader is referred to 
our earlier discussion on diagnostic approaches and 
to pertinent references23’24 for a discussion of the 
technical details.

Despite the similarities mentioned above be
tween lobular carcinoma in situ (LCIS) and ductal 
carcinoma in situ (DCIS), there are significant differ
ences.100 It is thought that LCIS represents a risk 
indicator of later invasive carcinoma rather than a 
fully malignant true precursor lesion, because the 
eventual invasive cancer may occur anywhere in the 
ipsilateral or contralateral breast and has an equal 
likelihood of being lobular or ductal in type. On the 
other hand, when invasive carcinoma follows DCIS, 
it appears in the same breast and even in the same 
quadrant, and is almost invariably of ductal type, in
dicating that DCIS represents a true precursor of in
vasive carcinoma.

Ductal Carcinoma In Situ 
(Intraductal Carcinoma)

Ductal carcinoma in situ (DCIS), which accounted 
for less than 5% of cases of mammary carcinoma in 
the pre-mammography era, is reported today to rep
resent 15% to 22% of breast carcinomas.22’98’100 153 
Studies suggest that two forms of DCIS exist. The 
first is a lesion that does not form a palpable mass, is 
usually not recognizable macroscopically in excised 
tissues, and is histologically of non-comedo type. The 
second form is comedocarcinoma, in which a mass 

may be formed and clusters of distended ducts filled 
with creamy yellow to brown necrotic material may 
be recognized grossly.154-158 Either form may be as
sociated with a serosanguineous nipple discharge. 
Mammography reveals the presence of microcalcifi
cations of granular, linear, or branching type. This 
finding is not specific, because only 25% of biopsies 
performed for these calcifications contain carcinoma, 
and 50% of these carcinomas are invasive.22’98

Microscopic Appearance. Intraductal carcinoma is 
distinguished by proliferation of the lining epithelia 
of the lactiferous ducts without stromal invasion. 
These epithelial proliferations occur in three 
common and two rare architectural patterns. The 
three common forms are:

Micropapillary, in which papillae (usually lacking 
connective tissue axes) project into the 
lumen (Figs. 10-38 and 10-39)

Cribriform, in which the tumor cells form 
bridges over uniform spaces, producing a 
uniformly punched-out pattern referred to 
as “cartwheels” or “Roman bridges” (Figs. 
10-40 and 10-41)

Comedocarcinoma, in which the lumina are 
filled with solid plugs of large, pleomorphic 
tumor cells, in which central necrosis be
comes a prominent feature (Fig. 10-42).

The two less common types are:
Solid, in which solid plugs of tumor cells that are 

less anaplastic than those of comedocarci-
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FIGURE 10-37 Unfolded lobules. 
(A) Low-power view showing the 
crowding of the enlarged and di
lated lobules. (B) Detail showing 
double layer of cells without true 
hyperplasia or atypia.
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FIGURE 10-38 Intraductal carci
noma, micropapillary type. Low- 
power view of a group of involved 
ductal profiles.

noma fill duct lumina (Fig. 10-43) without 
(or occasionally with) the development of 
central necrosis (although solid intraductal 
cellular proliferations without necrosis are 
more frequently benign)

Papillary stratified spindle cell, in which large 
papillae with central connective tissue axes 
are lined by tall columnar cells with their nu
clei oriented perpendicular to the basement 
membrane (Fig. 10-44).

FIGURE 10-39 Intraductal carci
noma, micropapillary type. Detail 
of an involved duct showing small 
papillae lacking connective tissue 
axes and lined by a uniform cell 
population. Some papillae have 
fused to form so-called Roman 
bridges.
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FIGURE 10-40 Intraductal car
cinoma, cribriform type. Note 
the punched-out pattern of reg
ular lumina and the uniform 
round cells without spindling or 
swirling.

A sixth type, so-called clinging carcinoma, is 
more poorly documented as representing carcinoma 
rather than a form of atypical hyperplasia.159 In this 
pattern, a few layers of dyspolaric atypical cells line 
ducts with minimal architectural abnormalities. Even 
rarer variants are a mucinous type (Fig. 10-45), 

which may accompany infiltrating mucinous (colloid) 
carcinoma; hypersecretory duct carcinoma (Fig. 10- 
46), in which the malignant ducts are cystically di
lated and contain colloid-like material; and intra
ductal carcinoma showing prominent apocrine dif
ferentiation (Fig. 10-47).

FIGURE 10-41 Intraductal car
cinoma, cribriform type. This 
duct displays prominent central 
necrosis.
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FIGURE 10-42 Intraductal com
edocarcinoma. Tumor cells are 
large and pleomorphic and grow 
in a solid sheet. Central necrosis 
is present.

The cells forming the tumor range from small 
and uniform in the cribriform type to large, pleo
morphic, and bizarre in comedocarcinoma, with 
intermediate differentiation in the other forms. 
Nevertheless, the prognosis of completely noninva- 
sive intraductal carcinoma is identical in all forms; 

lymph nodal metastases are extremely rare, as is 
death resulting from tumor.154-162

Diagnosis of a mammary carcinoma as intra
ductal requires multiple sections to rule out minute 
foci of stromal invasion. A diagnosis therefore can
not be guaranteed based on a frozen section.162-164 If

FIGURE 10-43 Intraductal car
cinoma, solid type. Despite the 
solid growth of this tumor, the 
cells are relatively small and uni
form (compare with Fig. 10-42, 
at the same magnification), and 
a plug of central necrotic debris 
is not seen.
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FIGURE 10-44 Intraductal car
cinoma, papillary stratified spin
dle cell type. (A) Papillary 
growth pattern with central con
nective tissue axes. (B) The pa
pillae are lined by tall columnar 
cells oriented perpendicular to 
the basement membrane, with 
no underlying myoepithelial 
cells.
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FIGURE 10-45 Intraductal car
cinoma, mucinous type. Volumi
nous intracellular and extra
cellular mucin is present. This 
breast was removed for mu
cinous (colloid) carcinoma.

the diagnostic problem is suspected in advance, 
frozen sections should not be performed, because 
freezing artifact renders the interpretation of subse
quent permanent sections more difficult. At least 
eight blocks should be examined to exclude the pres
ence of stromal infiltration. This careful study is im

portant because the incidence of nodal metastases 
and a lethal course rise sharply when there is even 
limited invasion of the stroma (Fig. 10-48), although 
in this situation these eventualities are less likely than 
with diffusely infiltrative cancer.163-167 Invasion can 
be demonstrated ultrastructurally in many instances

FIGURE 10-46 Intraductal car
cinoma, hypersecretory type. 
This micropapillary tumor has 
cystically dilated ducts filled 
with colloid-like material.
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FIGURE 10-47 Intraductal carci
noma, apocrine type, arising in 
sclerosing adenosis. The scle
rosing architecture raises the dif
ferential diagnosis of infiltrating 
carcinoma, but the usual stromal 
reaction is absent.

when it cannot be seen with the light microscope, 
but prognostically the light microscopic findings are 
the important ones. The presence of smooth muscle 
actin in myoepithelial cells may help in the differen
tial diagnosis, because these cells are said to be lack
ing in early invasive foci.168 Immunohistochemical 

studies for laminin and type IV collagen may be 
useful.169 Ultimately, classic light microscopy remains 
diagnostic.

Differential Diagnosis. The comedo type of DCIS 
is usually easily diagnosed by virtue of the large

FIGURE 10-48 Intraductal car
cinoma, cribriform type, with 
focal stromal infiltration.
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number of ducts involved, the marked atypia and mi
totic activity of the tumor cells, and the central ne
crosis. On the other hand, diagnostic problems are 
common with the non-comedo forms, which in our 
experience are more often overdiagnosed than 
underdiagnosed. If the diagnosis of intraductal carci
noma is being considered, the pathologist should al
ways ask himself or herself into which subtype the 
lesion fits and be sure that the criteria for that sub
type are met. Quantitative criteria are important. 
Page and colleagues100 demand that at least two 
ductal profiles be completely involved by the malig
nant changes, and Tavassoli and Norris148 demand 
that the lesion measure at least 2 mm in diameter. In 
practice, these criteria usually yield the same results, 
because two or more adjacent involved ducts usually 
measure more than 2 mm. Lesser degrees of involve
ment, or lesions that meet some but not all of the 
qualitative criteria for the diagnosis of non-comedo 
DCIS, are diagnosed as atypical ductal hyperplasia 
(see below).

In theory, ductal hyperplasias without atypia 
should not enter into the differential diagnosis of 
DCIS, but in practice they frequently do.94 The 
same statement can be made for solitary and mul
tiple intraductal papillomas, juvenile papillomatosis, 
nipple adenoma, and radial scar, all of which are dis
cussed in more detail in earlier sections. In our 
experience, the most common reason for diagnostic 
confusion between these lesions and DCIS is subop- 
timal histotechnique. This problem is frequently 
compounded by the fact that frozen sections have 
been performed on these tissues, and the subsequent 
artifact in the permanent sections may make the di
agnosis difficult if not impossible to render. There
fore, we cannot emphasize too strongly the admoni
tion against performing frozen sections on grossly 
benign mammographically directed biopsy specimens 
or in instances in which DCIS is suspected clinically 
or grossly.

Cytologic Appearance. Because DCIS is only occa
sionally a palpable lesion, few reports have character
ized its FNA cytologic characteristics. One report 
emphasized that an inadequate specimen was ob
tained in 44% of the cases, and only 37% were con
sidered diagnostic or suspicious for malignancy.170 
Compared with positive smears from infiltrating 
duct carcinomas, those from DCIS showed less irreg
ular nuclear spacing and less pronounced nuclear 
overlapping, and they were more likely to be 
hypocellular and to contain benign epithelial cells 
and macrophages. Our experience supports the con
clusion of the authors of this study that FNA cannot 
reliably differentiate DCIS from infiltrating duct 
carcinoma.

Because the comedo type of DCIS is generally 
more extensive, often forming a palpable mass, and 
is cytologically more anaplastic, the likelihood of a 
positive diagnosis of cancer is greater in FNA cytol
ogy of this subtype. The malignant cells are large 

and poorly differentiated (Color Figure 10-11) and 
are arranged largely in relatively cohesive groups, 
with fewer single tumor cells seen compared with in
filtrating carcinomas.171 Necrotic cellular debris may 
be prominent. As with non-comedo DCIS, the dis
tinction of this form of DCIS from its microinvasive 
or more extensively invasive counterpart is difficult 
and probably should not be attempted.

Treatment. Treatment, as for other breast cancers, is 
still controversial. It should be based on what is 
clearly known about the lesion:154-162 165’166’172-174

When intraductal carcinoma is diagnosed on 
frozen section, or even on permanent sec
tions of an incisional biopsy, stromal infiltra
tion may be found in 5% to 10% of subse
quent material examined.

Axillary lymph node metastases are found in 1 % 
or less of well-documented cases of intra
ductal carcinoma without stromal infiltra
tion, and distant metastases are even less 
frequent.

If intraductal carcinoma is untreated after biopsy 
(usually because of misdiagnosis as a benign 
lesion), the risk of recurrent carcinoma is 
about 50% within 10 years, and many of 
these cancers recur rapidly and are 
infiltrating.

Although intraductal carcinoma is frequently 
multifocal and bilateral, the vast majority of 
clinical recurrences in untreated cases are at 
the same site in the same breast.

These data may be interpreted to suggest mas
tectomy as the elected treatment in view of the inci
dence of multicentric disease, or very wide local 
excision or quadrantectomy with or without radia
tion therapy in view of the low risk of recurrence 
outside the involved quadrant. Probably the best in
terpretation is that treatment should be individual
ized, and the patient should be an active participant 
in the decision and should be aware of the risk 
involved.

Radiation therapy often is used with conservative 
surgery in the treatment of DCIS. Some reports sug
gest that radiation therapy is less active against DCIS 
than against invasive carcinoma.174 In any event, 
local recurrence rates appear to be halved by the ad
dition of radiation therapy, with rates of 10% to 54% 
reported for excision alone, compared with rates of 
4% to 21% for excision with radiation.173 Even after 
local recurrence, about 80% of patients can be 
treated successfully.

The relation of the microscopic findings to re
sults of treatment for DCIS are still being estab
lished. Nevertheless, there is a definite indication 
that intraductal comedocarcinoma is more likely to 
progress to infiltrating carcinoma if not successfully 
treated initially. This impression fits with the bio
logic data that comedocarcinomas are more fre
quently aneuploid and receptor-negative and more
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frequently express the protein product of the 
c-eri-B2 oncogene than do non-comedo type intra
ductal carcinomas.175'177 Large or widespread DCIS 
lesions would appear to be at greater risk of recur
rence after conservative treatment as well.

Atypical Ductal Hyperplasia

Atypical ductal hyperplasia (ADH) is in the middle 
of the spectrum that includes ductal hyperplasia 
without atypia at its lower end and in situ ductal car
cinoma at its upper end. Although we hope that an 
acceptable definition for ADH independent of these 
other entities will be established, at the moment 
ADH is best defined by what it does not represent— 
specifically, DCIS. ADH may be thought of as a le
sion that possesses some but not all of the character
istics of DCIS.

In ADH, the epithelial cells have a monotonous 
appearance and display round, often centrally lo
cated nuclei with a moderately increased nuclear-cy
toplasmic ratio. Hyperchromasia, if present, is dis
crete. Rosette-like arrangement of the nuclei may be 
observed. The architectural features may be cribri
form, micropapillary, spindle cell papillary, or solid 
with secondary lumens. There is no central necrosis. 
Peripheral fenestration is present.

The diagnosis of ADH is usually made because 
these features, classic for non-comedo DCIS, are pre
sent filling only one duct profile or incompletely 
filling more than one duct profile (Fig. 10-49).149 In 
the system of Tavassoli and Norris, the lesion mea

sures less than 2 mm in diameter.148 An equally com
pelling reason for making the diagnosis of ADH is 
that the lesion quantitatively but not qualitatively sat
isfies the diagnostic criteria for non-comedo DCIS. 
In such an instance, the lesion is generally well-dif
ferentiated and involves only a few ducts, and it is 
appropriate to choose the less malignant diagnosis 
and avoid overtreatment.

ADH carries a risk of development of subse
quent carcinoma that is intermediate between those 
of proliferative breast disease without atypia and in 
situ carcinoma.98 l00’1S4148 The relative risk is gener
ally quoted as fourfold, but it should be remembered 
that a relative risk of four still represents an absolute 
risk of less than 10% for the development of 
carcinoma.

Lobular Carcinoma In Situ

Lobular carcinoma in situ (LCIS) is the noninfil
trating form of lobular carcinoma. Despite the fact 
that it was first described independently in 1941 by 
Foote and Stewart178 and Muir,179 its natural history 
has been defined only recently. Its mean age of inci
dence is in the forties, but it may occur at any age; 
two thirds of the patients are premenopausal. 
Bilaterality is found at diagnosis in about one third 
of the cases. The lesion is defined as a proliferation 
of uniform abnormal cells that distends and fills at 
least one half of the acini in at least one lobular unit 
(Figs. 10-50 and 10-51).149 These cells are definitely 
larger than normal lobular cells but are not volumi-

FIGURE 10-49 Atypical ductal 
hyperplasia. A micropapillary 
intraductal carcinoma pattern 
involves less than one complete 
duct profile.
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FIGURE 10-50 In situ lobular 
carcinoma. Contrast the lobular 
size on left with the normal lobule 
on right.

FIGURE 10-51 In situ lobular carcinoma, showing uniformity of neoplastic cells.
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nous. They lack cohesion or regular orientation. 
Their nuclei are round and normochromatic. Nucle
oli are small but usually apparent. The cytoplasm is 
moderately eosinophilic. Intracytoplasmic lumina 
containing neutral mucosaccharides may be common 
and represent a characteristic finding (Fig. 10-52). 
These “bullseye” or “targetoid” structures are a 
common feature of infiltrating lobular carcinoma as 
well. Normal or benign hyperplastic lobules are usu
ally found adjacent to the neoplastic lobules, the con
trast aiding in the recognition of the lesion. Neo
plastic cells may infiltrate adjacent ductules in a 
pagetoid fashion between the ductal epithelial cells 
and the myoepithelial elements. The diagnosis, like 
many others in mammary pathology, is usually made 
under the scanning lens of the microscope, because 
the enlarged acini with obliterated lumina are char
acteristic. On frozen section, pictures of benign but 
atypical lobular hyperplasia are often confusing, and 
for this reason we never make a definitive diagnosis 
of LCIS until we have the opportunity of examining 
the permanent sections.

The significance of this lesion is that, like intra
ductal carcinoma, it is a marker of increased risk for 
the development of infiltrating carcinoma. Unlike in
traductal carcinoma, LCIS may not be the lesion 
from which the infiltrating carcinoma actually devel
ops. The statistics and their translation into thera
peutic action are even more vehemently argued than 
those for intraductal carcinoma.98’180-186

The main similarities and differences may be 
summarized as follows:

LCIS occurs on the average in younger women 
than DCIS and is even less likely to present 
as a palpable or otherwise symptomatic le
sion, the diagnosis almost invariably being 
incidental (in a biopsy performed for an
other lesion, usually fibrocystic change) or 
mammographic.

Occult stromal infiltration is much less fre
quently associated with an initial diagnosis of 
LCIS than of DCIS.

Positive axillary lymph nodes are as rare or rarer 
with pure LCIS than with DCIS.

LCIS is somewhat less likely than DCIS to pro
gress to infiltrating cancer if untreated (15% 
to 35% in published series, compared with 
an average of 50% for DCIS).

When recurrence and progression take place in 
LCIS, the interval is usually greater than 
with DCIS (often 20 years or more).

A minimum of one third to a maximum of one 
half or more of the recurrent cancers occur 
in the contralateral breast, probably only 
partially as a result of the greater tendency 
of LCIS than DCIS to be multifocal (50% or 
more) and bilateral.

Although a greater proportion of infiltrating 
carcinomas after LCIS are of infiltrating lob
ular type than in unselected series of breast 
cancer, about half are ductal.

The main therapeutic recommendations include 
lifetime follow-up, in which mammography should

FIGURE 10-52 In situ lobular 
carcinoma with numerous intra
cytoplasmic lumina (signet-ring 
cells).
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play an important role, although it is not infal
lible;187188 ipsilateral total mastectomy with contra
lateral biopsy (mirror image, upper outer quadrant, 
or mammographically directed); and bilateral total 
mastectomy. We believe that all of these options 
should be presented to the patient, although the 
pendulum has clearly swung toward conservatism in 
recent years.

Differential Diagnosis. The main differential diag
nosis is with atypical lobular hyperplasia and is dis
cussed below. Less commonly, LCIS may be confused 
with non-comedo DCIS extending into lobules (lob
ular cancerization; Fig. 10-53). However, the lobular 
extensions of DCIS often contain some residual crib
riform spaces or papillae, whereas LCIS is totally 
solid. Tbe cells of DCIS are less uniform, usually 
larger, and may be mitotically active; some central 
necrosis is frequently present. More typical DCIS in
volving larger ductal spaces is usually present nearby, 
although DCIS and LCIS can certainly coexist in the 
breast, so that the presence of one should not rule 
out the other.

LCIS in unusual locations may be difficult to di
agnose. For example, if the only disease in a section 
is in small ducts, the differential diagnosis with DCIS 
and atypical lobular hyperplasia is even more proble
matic. LCIS within a fibroadenoma usually demon
strates the classic features,69-70 but LCIS occurring 
within a focus of sclerosing adenosis is easy to over
look,141142 because the usual uniform large round ac
ini are compressed and irregular. Here it is impor

tant to recognize the typical LCIS cells filling 
whatever acini are still recognizable as such.

In sclerosing adenosis, and occasionally without 
it, the differential diagnosis between LCIS and infil
trating lobular carcinoma (particularly the alveolar 
variant) may be raised. The latter lesion is usually a 
palpable or grossly detectable mass that consists of 
more round nests of tumor cells than would be ap
propriate to a lobular unit. It invokes the usual 
stromal reaction to invasive carcinoma.

Atypical Lobular Hyperplasia

Just as ADH is best defined by its relation to DCIS, 
atypical lobular hyperplasia (ALH) is characterized 
by its relation to LCIS. Because we have defined 
LCIS (see previous section) as a proliferation of uni
form abnormal cells that distends and fills at least 
one half of the acini in at least one lobular unit, the 
definition of ALH is then a qualitatively similar cel
lular proliferation that differs quantitatively from 
LCIS in that it does not (1) distend or (2) fill the ac
ini, or (3) it does distend and fill acini, but less than 
one-half of the acini in one lobular unit (Fig. 10-54). 
The criterion of LCIS that most often is not met is 
filling of acini, in that intercellular (not intracellular) 
lumina are present focally. It also is common for the 
acini to be filled but not distended. This is best dem
onstrated by comparing their diameters with those 
of the acini of the closest uninvolved lobular unit. As 
with LCIS, ALH is generally detected incidentally or

FIGURE 10-53 Lobular cancer
ization. A cribriform intraductal 
carcinoma has extended into the 
lobular unit; note the numerous 
small lumina. Most cases of 
lobular cancerization show more 
pleomorphism and necrosis.



572 I Chapter 10. The Breast

FIGURE 10-54 Atypical lobular 
hyperplasia. The acini in this 
lobular unit are slightly dis
tended (as are adjacent unin
volved unfolded lobules) but not 
filled by the proliferated atypi
cal cells. The terminal duct is 
also involved by the same 
process.

mammographically and does not form palpable 
masses. It also is found predominantly in premeno
pausal and perimenopausal women.

The term lobular neoplasia is sometimes used to 
include both ALH and LCIS and sometimes is used 
as a synonym for ALH.181 Because of this impreci
sion, we prefer to avoid this term. Nonetheless, ALH 
and LCIS form a continuous spectrum, perhaps with 
banal lobular hyperplasia at the lower end.

The clinical significance of ALH, again like 
LCIS, is that it is a marker of increased risk for the 
development of invasive breast cancer. The relative 
risk, as with ADH, is about fourfold (absolute risk 
slightly less than 10%). As with LCIS, subsequent 
cancers may be of lobular or ductal type and may 
occur in either breast. The risk of uncomplicated 
ALH is doubled in the presence of a family history 
of breast cancer in a first-degree relative (mother, 
sister, or daughter) and is almost doubled when the 
ALH extends into ducts beyond the lobular unit 
(Fig. 10-55).98'100’189 The usual management is careful 
and lifelong follow-up.

The differential diagnosis of ALH is predomi
nantly with LCIS, as discussed above. Although the 
distinction is basically quantitative, it should be re
membered that LCIS may involve only a single lob
ular unit and ALH may involve many. ALH ex
tending into ducts (see Fig. 10-55) is difficult if not 
impossible to differentiate from LCIS extending into 
ducts unless the lobular unit primarily involved can 
be evaluated by the usual criteria. Lobular hyper
plasia without atypia, unfolding lobules, and atypical 
ductal proliferations extending into lobules may also 
pose diagnostic problems (see the section on LCIS).

MALIGNANT EPITHELIAL TUMORS

The malignant epithelial tumors of the breast consti
tute the most important group of cancers in women. 
More than 5% of all women in the United States de
velop breast cancer, and some estimates are even 
higher. In Japan, on the other hand, it is a relatively 
rare disease (although increasing in frequency), 
whereas in most European countries the incidence is 
intermediate between these two extremes but closer 
to that of America.190 The incidence curve rises pro
gressively after the age of 35 years and reaches its 
peak between 50 and 60 years (Fig. 10-56). Mam
mary cancer is uncommon below the age of 30 
years191 and is very rare below 20 years.192 It appears 
with greater frequency and earlier in life in women 
whose mothers or other primary relatives have also 
had mammary cancer.193

Etiology and Epidemiology

Probably more studies have been done on the epide
miology of breast cancer than of any other human 
malignant tumor, but the etiology of this neoplasm is 
still unknown. However, clinical and experimental 
data point out certain factors that favor its appear
ance. These generally fall into the major headings of 
genetic, dietary, and hormonal factors, and there are 
probably numerous interrelations both within and 
between these major categories.
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FIGURE 10-55 Atypical lobular 
hyperplasia with ductal exten
sion. The buds of atypical lob
ular cells form an architectural 
pattern easily recognizable at 
low magnification.

Genetic Factors

Studies related to genetic factors in breast cancer de
velopment focus predominantly on populations and 
families. As mentioned above, breast cancer is much 
more common in American and European women 
than in Japanese and Chinese women, but even in 
America there are differences among such popula
tions as white non-Hispanic, white Hispanic, and Na-

FIGURE 10-56 Frequency of appearance (in percentage) of 
mammary cancers as a function of age (6590 cases).

tive American.135 Breast cancer rates in the daugh
ters and granddaughters of Japanese immigrants to 
the United States show a gradual rise, but not to the 
level of the Caucasian population.194 These and 
other population differences generally have been 
thought to be related to dietary and hormonal fac
tors more than to genetic ones.

On the other hand, there are certainly strong in
dications of a genetic basis for the development of 
breast cancer in families.193 Two major findings have 
been known for many years. First, a family history of 
breast cancer increases a woman’s risk twofold to 
threefold. Second, patients with familial breast 
cancer are younger when the diagnosis is made and 
have a higher frequency of bilateral disease than pa
tient with sporadic breast cancer. Studies conducted 
on families with high frequencies of breast cancer al
ready have identified four distinct inherited patterns 
of the disease. These include a predisposition to 
breast cancer only; a predisposition to breast and 
ovarian cancer; Cowden’s disease, which includes 
breast cancer, thyroid neoplasms, and multiple ham
artomas of the skin and oral cavity; and the Li-Frau- 
meni syndrome, which includes soft-tissue and bone 
sarcomas, brain tumors, leukemias, and adrenal cor
tical carcinoma.193 More such syndromes will proba
bly be reported in the future. The specific chromo
somal lesion involved has been identified in some of 
these situations (see Chap. 12 for further discussion).

Dietary Factors

Numerous dietary factors have been studied in an at
tempt to determine their relation to breast can-
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cer.195-198 The long-held opinion has been that a 
Western diet plays a significant role in increasing the 
risk of breast cancer in the Western world, but the 
exact mechanisms involved have been controversial. 
It has been found recently that a diet high in animal 
fats elevates plasma levels of sex hormones and de
creases the concentration of sex hormone binding 
globulin, thus increasing the availability of these ste
roids for peripheral tissues.195 Obese women, who 
are at a greater risk for the development of breast 
cancer, have been found to have lower sex hormone- 
binding globulin levels.196 On the other hand, the 
consumption of soy protein in the Asian diet may be 
protective, perhaps due to the phytoestrogens in 
these products.197 Alcohol consumption has been as
sociated with an increased risk of breast cancer in 
some studies but not in others, and the mechanism 
involved is still unknown.198 These and other dietary 
factors are still under investigation, but the general 
assumption is that they ultimately relate to altera
tions in hormonal levels.

Hormonal Factors

Hormonal factors involved in mammary carcinogen
esis are in many ways the most difficult to investi
gate, because it is postulated that the hormonal 
events that take place early in life may influence the 
development of breast cancer many years later. 
Nevertheless, it has been recognized for many years 
that, for example, late age at menarche, early artifi
cial or natural menopause, early term pregnancy, 
and breast feeding are factors that appear to be pro
tective against the development of breast cancer. 
The exact hormonal mechanisms involved have been 
searched for in human and animal studies, with con
siderable differences in the results obtained. There 
seems to be a definite interplay among genetic, die
tary, and hormonal factors, so that, for example, 
upper body obesity—influenced by inheritance and 
diet—is a marker for hyperandrogenemia, which is 
associated with an increased risk of breast cancer.199

It is not surprising that, considering the known 
effect of endogenous hormones on the development 
of breast cancer, the attention of many epidemiolo
gists has turned to a possible relation with exogenous 
hormone administration.200-203 Most studies have not 
demonstrated a significantly increased risk for es
trogen replacement therapy or oral contraception, 
but several have shown possible risk factors in subsets 
of women (eg, younger versus older women, long
term versus short-term use, and current users versus 
former users). Use of these hormones is a matter of 
informed choice, with individual considerations of 
the risk-benefit ratio.

Given what is known about breast cancer epide
miology, certain investigators have suggested the pos
sibility of breast cancer prevention by alterations in 
diet, hormonal milieu, or both.204-206 It is still far too 
early to comment on these suggestions, which will 

require trials involving many thousands of women, 
careful monitoring of compliance, and analysis of the 
results only after many years.

Classification

Different classifications of malignant neoplasms of 
the breast have been proposed, but the most widely 
used is the one established by the World Health Or
ganization (WHO; Table 10-5).207 This classification 
does not include many lesions described or better 
characterized in recent years, and accordingly the 
ensuing discussion will use a modification of it.

Malignant epithelial tumors (carcinomas) of the 
breast classically have been thought to be derived 
from the lactiferous ducts or from the acinar struc
tures of the breast lobules. More recent studies have 
suggested that most if not all breast cancers actually 
originate in the ductules (terminal ducts).208’209 By 
far the most common type of carcinoma seen in all 
populations is infiltrating duct carcinoma of not oth
erwise specified type, which occurs alone or in com
bination with other histologic types in about 70% of 
all cases. The proportion of noninfiltrating ductal 
and lobular carcinomas has increased in recent years 
in screened populations, and the remainder of the 
tumors consist of the specific histologic types of infil
trating carcinoma mentioned in the WHO classifica
tion, as well as others that will be discussed. Primary 
sarcomas and carcinosarcomas of the breast are rare 
tumors, as are leukemic, lymphomatous, and meta
static lesions.

TABLE 10-5.
World Health Organization Classification of Malignant 
Epithelial Tumors of the Breast

1. Noninvasive
a. Intraductal carcinoma
b. Lobular carcinoma in situ

2. Invasive
a. Invasive ductal carcinoma
b. Invasive ductal carcinoma with a predominant intraductal

component
c. Invasive lobular carcimona
d. Mucinous carcinoma
e. Medullary carcinoma
f. Papillary carcimona
g. Tubular carcinoma
h. Adenoid cystic carcinoma
i. Secretory (juvenile) carcinoma
j. Apocrine carcinoma
k. Carcinoma with metaplasia

i. Squamous type
ii. Spindle-cell type
iii. Cartilaginous and osseous type
iv. Mixed type

l. Others
3. Paget’s disease of the nipple
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Clinical Signs

All the malignant epithelial tumors of the breast pre
sent with similar signs and symptoms. In most cases, 
the patient consults a physician because she has 
noted the presence of a painless breast mass. With 
the introduction of mammography, more lesions are 
detected at a subclinical level.

More rarely, the tumor manifests itself by nipple 
discharge, retraction or erosion, cutaneous redness 
or roughening, local pain or tenderness, an axillary 

mass, or evidence of disseminated metastatic disease, 
such as bone pain (Fig. 10-57). The median period 
of time elapsed between the first symptom and the 
first medical consultation is 6 to 12 months, which 
underscores the advisability of disseminating to the 
public more information regarding the technique 
and necessity of breast self-examination, the neces
sity of seeking immediate medical consultation on 
the discovery of a mass, and the value of routine 
mammography after the age of 40 years or earlier in 
high-risk groups.

FIGURE 10-57 Mammary duct carcinoma. (A,B) Retraction of nipple. (C) Retraction of nipple 
and peau d'orange. (D) Carcinoma ulcerating through skin.
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On the other hand, even the earliest possible di
agnosis and treatment does not result in a 100% 
cure rate. Many authors have noted that, with the 
exception of asymptomatic tumors and those treated 
within 1 month of the onset of symptoms, those tu
mors treated after a long symptomatic period tend 
to show a more favorable prognosis than those 
treated with less delay. The reason for this appears 
to be that slowly growing tumors of low malignant 
potential will be tolerated by the patient for a longer 
time before she consults a physician, whereas rapidly 
growing, highly malignant tumors will alarm their 
hosts sooner. Some tumors, by their nature and their 
interaction with the host, can be treated even after 
considerable delay with good results, whereas others 
may be fated from their onset to terminate unhap
pily. This concept of “biologic predeterminism,” 
which is new in the field of oncology and is still not 
accepted by many authors, has been discussed by 
MacDonald2093 and by Gershon-Cohen.209b The lat
ter author, by means of serial mammographic stud
ies, has estimated “doubling times” in several breast 
cancer cases and has indicated that about three 
fourths of the life histories of these tumors take 
place in the preclinical phase. Others, using mathe
matical models, have suggested that tumors can only 
rarely be detected before metastases have already 
taken place. Perhaps the key to improving our thera
peutic results is held in those techniques, such as 
mammography or methods yet to be developed, that 
are capable of detecting breast cancers before they 
become clinically apparent. It already has been 
noted that patients with impalpable tumors diag
nosed by screening procedures are much more likely 
to have noninvasive and “minimal” invasive tumors, 
with less likelihood of metastatic disease.,9-22i2l°-211

Invasive Carcinomas

Infiltrating Duct Carcinoma

Infiltrating duct carcinoma (IDC) is also known as in
vasive ductal carcinoma, carcinoma of no special type 
(not otherwise specified [NOS], carcinoma with pro

ductive fibrosis, scirrhous carcinoma, stellate carcinoma, 
and carcinoma simplex. The WHO classification is 
one of exclusion: IDC is the most frequently encoun
tered malignant tumor of the breast not falling into 
any of the other categories of invasive mammary 
carcinoma.

The tumor arises, in order of decreasing fre
quency, in the upper outer quadrant, the central re
gion, the upper inner quadrant, the lower outer 
quadrant, or the lower inner quadrant.212’213 The 
diameter of the tumor is most often between 1 and 
5 cm.

Macroscopic Appearance. The macroscopic appear
ance varies, but two main types are encountered. 
The first and more frequent appearance is that of a 
round or ovoid hard mass, more or less adherent to 
adjacent tissues. Section reveals gray-yellow or white 
tissue with a granular surface, the central region of 
which is depressed. Attentive examination shows 
yellow or white streaks disposed in radial fashion 
around the center of the tumor; these streaks corre
spond to fibroelastic stroma separating neoplastic 
cell cords (Fig. 10-58).214’215 The peripheral fibroadi- 
pose tissue adheres to the tumor and emphasizes its 
radial pattern. When cut, the tumor has a character
istic gritty consistency, which has been likened to 
that of an unripe pear.

The other appearance, less common, is repre
sented by a spherical yellow-pink mass of softer con
sistency, which appears better demarcated from 
adjacent structures. Section in this instance shows 
white, granular, homogeneous tissue, with only mod
erate peripheral retraction. This different picture is 
attributed to more limited fibrosis.

Occasionally, there are several tumor nodules 
present macroscopically in a breast. Subserial whole 
organ sections have shown that multiple nodules are 
actually present in about half of all cases of infil
trating cancer.216 Although even random sections 
confirm this in a lower percentage of cases,217’218’219 
clinical recurrences in the breast after partial mastec
tomy and radiation therapy occur in less than 20% 
of cases.220*222

7 FIGURE 10-58 Mammary duct carcinoma: macroscopic ap
pearance on section.
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When the skin is involved, it becomes thickened, 
indurated, and invaginated over the tumor. Velpeau 
compared this appearance of the skin to that of a 
firm hide (carcinoma en cuirasse).15

A certain number of breast cancers are bilateral 
from their onset. These may represent rapid meta
static involvement of the contralateral breast or two 
independent tumors.223’224

Microscopic Appearance. The neoplastic glandular 
formations are disposed in cords, solid cell nests, 
tubes, glands, anastomosing bundles, and mixtures 
of all of these. They are disseminated in a stroma, 
the prominence of which varies from one tumor to 
another and from one region to another within a 
single tumor (Figs. 10-59 through 10-61). There is 
an abundant framework of collagen, reticulin, and 
elastic fibers. The epithelial cells present diverse cy
tologic anomalies. All appearances are encountered, 
from the small cell with a moderately hyperchro- 
matic regular nucleus to the monstrous cell with a 
voluminous, lobulated, irregular, and hyperchro- 
matic nucleus. The number of mitoses is variable. 
Cytoplasm is found in variable abundance.

The stroma may be reduced to a few thin bun
dles or it may consist of many large homogeneous 
plaques.214215 Hyaline degeneration is uncommon. 
The neoplastic cell cords rapidly overflow the pa
renchyma of the breast lobules and infiltrate the ad
jacent adipose tissue as centrifugal cellular streaks 
that confer on the tumor its star-shaped gross 
appearance.

Many tumors express one or more characteristics 
of the specific tumor types in the classification, but 
these minor foci do not influence the prognosis, 
which is more favorable only if the lesions are en
tirely or mostly composed of the specific patterns.

Histologic Grading. The variable appearance of 
I DC has led to numerous grading systems, most of 
which correlate to some extent with biologic tumor 
behavior. The best validated and most reproducible 
of these, which has the advantage of using both ar
chitectural and cytologic features, is the Nottingham 
system, a modification of the Bloom and Richardson 
method as reported by Elston and Ellis.225 This 
system is summarized in Table 10-6. Elston and Ellis 
reported acceptable concurrence (more than 90%) 
between two pathologists independently using this 
system, and an excellent correlation with prognosis 
in a series of almost 2000 cases. They recommend 
that all invasive breast cancer be graded in this man
ner, but our preference is to limit its use to I DC not 
otherwise specified (IDC-NOS), because most histo
logic subtypes discussed below have unique natural 
histories and histologic features.

Electron Microscopic Appearance. Electron micro
scopic studies of mammary carcinomas have contrib
uted interesting morphologic data (Figs. 10-62 and 
10-63) but have failed to accomplish the two main 
tasks in which success might be hoped for: (1) to de
lineate absolute criteria for differentiating benign 
from malignant lesions, and (2) to establish a rational

FIGURE 10-59 Infiltrating duct 
carcinoma, not otherwise speci
fied. The infiltrating ductal for
mations contain lumina and are 
lined by cells showing relatively 
slight pleomorphism and mitotic 
activity.
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FIGURE 10-60 Infiltrating duct 
carcinoma, not otherwise speci
fied. In this tumor, large nests 
of poorly differentiated tumor 
cells with foci of central necrosis 
(mimicking intraductal comedo
carcinoma) invade through a re
active stroma.

FIGURE 10-61 Infiltrating duct carcinoma, not otherwise specified. This tumor is of scirrhous 
type, showing a paucicellular pattern and a dense fibroelastotic stroma.
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TABLE 10-6.
Combined Architectural and Cytologic Grading System for 
Infiltrating Duct Carcinoma

Feature Assessment
Numerical 
Score*

Tubule formation In >75% of tumor 1
10%-75% 2
<10% 3

Nuclear Small, regular uniform cells 
Moderate increase in size

1
pleomorphism 2

and variability 
Marked variation 3

Mitotic counts at 0-9/10 HPFt 1
tumor periphery 10-19 2

20 or more 3

*The three scores are added together. A final tally of 3 t o 5 — grade I (well 
differentiated); 6 or 7 = grade II (moderately differentiated); and 8 or 9 = 
grade III (poorly differentiated).
tHPF — high-power fields, defined by use of a Leitz Ortholux microscope 
with wide-angle eyepieces and 25X objective (field area 0.274 mm2). This 
must be recalculated for other microscopes.
Adapted from Elston CW, Ellis IO: Pathological prognostic factors in breast cancer. 
I. The value of histological grade in breast cancer: Experience from a large study with 
long-term follow-up. Histopathology 19:403-410, 1991

classification of breast cancers based on their exact 
cell of origin. With regard to the former task, sev
eral studies have shown a spectrum from hyperplastic 
and atypical to malignant lesions.1011 The presence 
of such structures as intracytoplasmic lumina and fi
brils and the absence of basal lamina appear to be 
more frequent in malignant tumors but certainly are 
not pathognomonic; other features such as nuclear 
hyperchromatism, increased nuclear-cytoplasmic ra
tio, and so forth, can be detected as easily (if not 
more so) with the light microscope.

A histogenetic classification based largely on 
ultrastructure has been attempted by Murad.226 He 
defines a myoepithelial cell (scirrhous), a ductal epi
thelial cell (medullary), and a ductular (lobular) car
cinoma, but he fails to account for other known 
variants in this rather controversial study. At pre
sent, the identification of the various forms of mam
mary carcinoma still depends on light microscopy.

Cytologic Appearance. The criteria for a diagnosis 
of carcinoma in an FNA specimen are similar to 
standard cytologic criteria of malignancy in other or
gans.26’28-29 In IDC, the smears generally are highly 
cellular and are composed of single tumor cells and 
large clusters, usually in a hemorrhagic background 
(see Color Figures 10-1 and 10-2). The clusters often 
show a loss of the tight cellular cohesiveness seen in 
aspirates from fibroadenomas and other benign con
ditions that show numerous cell clusters. They lack 
the bimorphism of most benign breast aspirates, in 
which the single cells demonstrate bipolar nuclei and 
little or no cytoplasm. At higher magnification, the 

cells are large and exhibit anisonucleosis, high nucle
ar-cytoplasmic ratios, hyperchromatism, and nuclei 
that are often eccentrically situated and occasionally 
bizarre. The degree of atypia in the aspirate gener
ally reflects the differentiation of the tumor, but the 
correlation is not perfect.

Differential Diagnosis. The most frequent histo
pathologic differential diagnostic problems associ
ated with IDC-NOS relate to its distinction from 
other types of infiltrating mammary carcinomas, es
pecially those with a more favorable prognosis. In 
general terms, the safest statement that can be made 
is that one of the favorable rarer types (eg, tubular, 
adenoid cystic, papillary, cribriform, mucinous, and 
medullary) should not be diagnosed unless the tumor 
in question is a perfect fit with the classic features of 
that type. Suggestive but atypical variants are best di
agnosed as IDC and graded appropriately. Most of 
the favorable histologic types must be pure or at 
least dominant (the rule varies with the type) to 
maintain their favorable natural history; therefore, 
when one of these types occurs together with IDC- 
NOS, the proportion of each should be specified in 
the surgical pathology report. The diagnostic fea
tures of the various subtypes are discussed individu
ally below.

Less common but potentially more serious diag
nostic problems concern the distinction of IDC from 
a noninfiltrating duct carcinoma (DCIS) or a benign 
lesion. The problem of sclerosing adenosis is probably 
overemphasized in the literature and usually involves 
tubular carcinoma more than IDC (see Table 10-2 for 
the most useful differential diagnostic features). 
Nipple adenomas, radial scars, and sclerosing papil
lomas can present problems and are discussed above. 
They are all cytologically benign lesions and most of 
them have prominent myoepithelial cells (demonstra
ble by standard light microscopy or, when necessary, 
by immunohistochemistry). They all have classic— 
albeit different—architectural features that are gen
erally lacking in the more haphazardly arranged IDC. 
The reactive, inflamed, myxoid to fibroelastotic 
stroma of IDC is in sharp contrast to the totally 
unreactive stroma of nipple adenoma and the gener
ally hyalinized stroma of a sclerosing papilloma.

DCIS can present a major diagnostic problem, 
particularly when it occurs within an architecturally 
abnormal lesion such as sclerosing adenosis or a ra
dial scar (see Figs. 10-32, 10-33, and 10-47). The 
background lesion, however, is usually apparent, and 
the diagnosis of IDC should be made only rarely in 
this situation. Another problem with DCIS involves 
tangential sectioning through a branch of an in
volved duct, giving the false appearance of extension 
of a tongue of tumor out into the stroma. In this sit
uation, additional levels through the block may be 
helpful if they demonstrate more obvious stromal in
filtration. If they do not, we prefer to be conserva
tive and retain the diagnosis of DCIS, because a
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FIGURE 10-62 Infiltrating duct carci
noma: electron micrograph shows tumor 
cell in intimate contact with collagen fibers 
at lower right. Myoepithelial cells and base
ment membrane are absent here. Golgi ap
paratus, free ribosomes, and microfibrils 
are prominent.

single microscopic tongue of invasive carcinoma is un
likely to alter the natural history of the tumor. I DC 
and other mammary carcinomas present differential 
diagnostic problems when they are detected in a met
astatic focus in the absence of a known primary 
tumor in the breast, or when both a breast primary 
and a different primary adenocarcinoma have been 
diagnosed in the past. Despite claims to the contrary, 
we know of no antibody in immunohistochemical use 
that is totally specific for breast cancer, so the final es
timation—and it often is just that—must still be made 
on the basis of the basic light microscopic features.

Prognostically Favorable Variants 
of Infiltrating Carcinoma

Because IDC-NOS makes up about 70% of all pri
mary infiltrating carcinomas of the breast, the less 

common variants are defined by virtue of (1) their 
distinctive histopathologic and (occasionally) gross 
pathologic features, and (2) their prognostic differ
ences, if any, from IDC-NOS. Most of the variants 
that have been well characterized are associated with 
a more favorable prognosis, although in some in
stances this advantage is present only when the var
iant is present in its pure form, and in others minor 
proportions of admixed IDC-NOS apparently do not 
worsen the prognosis. In some of the prognostically 
favorable variants, it is difficult to determine 
whether the clinical behavior is determined by the 
histologic type alone, or by type in concert with such 
factors as tumor size and grade. Finally, some of the 
types that are generally thought to be prognostically 
favorable by most authors have not had such an ex
cellent prognosis when studied by others, and data 
derived from the era of treatment by radical mastec-
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FIGURE 10-63 Infiltrating duct carci
noma: electron micrograph shows consider
able similarity to benign mammary ductal 
epithelial cells, but with numerous micro
fibrils (F) and small intracellular lumen (Z.).

tomy alone are being supplanted by new studies in 
which the treatment is often conservative surgery 
with adjuvant radiation therapy, chemotherapy, or 
both. This is a rapidly changing field, and the reader 
must keep up with new developments.

A final caveat in this area concerns the tendency 
for breast cancer tissues to be submitted for numer
ous prognostic studies in which tumor histopathol
ogy is not taken into consideration. Particularly 
when the cancer is small to begin with—as is often 
the case today—it becomes more and more difficult 
to be sure what proportion of a tumor the prognos- 
tically favorable variant really represents.

Tubular Carcinoma. When it was first fully charac
terized in the 1970s, tubular carcinoma was consid
ered to be a rare tumor, representing no more than 
1% of all infiltrating carcinomas of the breast. With 

the advent of mammographic screening, the pro
portion of tubular carcinomas in most series has 
increased to close to 10% of all infiltrating can
cers.227-232 A corollary of this observation is the fact 
that tubular carcinomas tend to be small, usually 
measuring about 1 cm or less in greatest dimension, 
and rarely measuring more than 2 cm. It is gener
ally thought that tubular carcinoma represents a 
stage in the growth phase of I DC, and that if the 
tumor is allowed to grow to a large size, it will ulti
mately assume the IDC-NOS morphology.

Clinically, these tumors are often impalpable and 
are usually discovered by mammography. When a tu
bular carcinoma is palpable, it generally appears as a 
small, hard, stellate mass. Skin and nipple retraction 
are very rare. The age distribution is similar to that 
of patients with IDC-NOS.

Macroscopically, there is little to differentiate tu-
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bular carcinoma from IDC-NOS except its small size. 
Some tumors are so small (1 to 2 mm) that they even 
escape detection on examination of the gross biopsy 
specimen and are initially diagnosed on microscopic 
examination.

Microscopically, the tumor is characterized by the 
presence of oval or round tubular structures with 
open lumina surrounded by a single layer of small, 
rather uniform cells (Figs. 10-64 through 10-66). 
The tumor often grows in a stellate pattern but may 
lack any special form, simply infiltrating around and 
between benign ducts and into adjacent fat. The 
ducts may be compressed into an angulated teardrop 
shape or may grow together to form a focal cribri
form pattern (see Fig. 10-66). Stroma between the 
malignant tubular structures is usually reactive, but 
it may be hyalinized or even unremarkable. Occa
sional tubular carcinomas arise within a radial scar, 
and they share some of the architectural features of 
that lesion. The tumor cells are, by definition, well 
differentiated. Mitotic figures are rare, necrosis is 
absent, and tumor cell stratification is absent or min
imal. Myoepithelial cells are not seen.

The above description applies to pure tubular 
carcinoma, but many cases are admixed with intra
ductal, in situ lobular, or other infiltrating carcinoma 
patterns.

Differential Diagnosis. The most important differen
tial diagnosis is with benign sclerosing lesions such as 
sclerosing adenosis (see Table 10-2) and radial scar. 
The most useful features of tubular carcinoma in 
making this distinction are the infiltrative pattern, 
the uniformity and open appearance of the tubular 
structures, the presence of a reactive stroma, and the 
absence of a myoepithelial cell layer. When the pres
ence or absence of myoepithelial cells is in doubt, 
they can be identified immunohistochemically with 
antibodies to actin and S-100 protein233 or ultra- 
structurally.139 A more difficult differential diagnosis 

is with the rare condition known as microglandular 
adenosis (Fig. 10-67).234'236 This lesion may present 
as a palpable mass of several centimeters or may be 
an incidental microscopic finding. There is a haphaz
ard distribution of small round glands extending 
through fibrous stroma and fat, without any sur
rounding stromal reaction. The gland lumina usually 
contain dense hyaline eosinophilic material that is 
generally PAS-positive. The cell cytoplasm may be 
clear and often can be demonstrated to contain gly
cogen. Nuclear atypia and mitotic figures are absent. 
Although this condition is benign, it may be associ
ated with simultaneous or subsequent carcinoma.236 
The main differentiating features from tubular car
cinoma are the smaller size of the glands, the ab
sence of a reactive stroma, and the hyaline material 
present within the lumina.

Other differential diagnostic problems for tu
bular carcinoma involve its distinction from other 
forms of infiltrating carcinoma, particularly cribri
form and infiltrating duct NOS. The former distinc
tion is largely of interest to the histologic purist, 
because the clinical behavior of tubular and cribri
form carcinomas is identical. The distinction from 
IDC-NOS is more important, because the latter has a 
poorer prognosis (see below).

Clinical Features and Prognosis. It is universally 
agreed that pure tubular carcinoma, whether or not 
admixed with patterns of noninfiltrating carcinoma, 
has an excellent prognosis, with distant metastases 
and death recorded only rarely. More controversial 
is the prognostic significance of admixed infiltrating 
carcinoma of other histologic types. Most authors 
allow up to 25% of IDC-NOS within the definition 
of tubular carcinoma with a favorable progno
sis.227’230’232 However, we believe that if part of the 
tumor has been submitted for nonhistologic studies, 
and any IDC-NOS is present in the material exam
ined histologically, the possibility of distant metas-

FIGURE 10-64 Tubular carcinoma. Uniform tubular struc
tures in a reactive stroma swirl around benign ducts at bot
tom center.



FIGURE 10-65 Tubular carcinoma. Note the stellate 
pattern, open tubular structures, and single layer of 
well-differentiated tumor cells.
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tases may exist. As mentioned above, the not 
infrequent coexistence of infiltrating cribriform car
cinoma does not worsen the prognosis of tubular 
carcinoma.

Axillary lymph node metastases are not rare in 
tubular carcinoma, occurring in about 10% to 15% 
of cases in most series. Even node-positive cases do 
not seem to be at much risk for the development of 
distant metastases, because these occur in 2% or less 
of all cases. Tubular carcinomas are virtually always 
estrogen and progesterone receptor-rich and diploid.

Infiltrating Cribriform Carcinoma. Infiltrating 
cribriform carcinoma is a recently described tumor 
that comprises slightly more than 3% of infiltrating 
carcinomas of the breast.237,238 The size of the tumor 
is usually between that of tubular carcinoma and that 
of IDC-NOS, and foci of either or both of these may 
be present in tumors that are predominantly cribri
form. This relation led Venable and colleagues to 
suggest that infiltrating cribriform carcinoma may 
represent a transitional form as small tubular carci
nomas mature into larger IDCs.238

FIGURE 10-66 Tubular carci
noma. Compare the single-layered 
carcinoma with the benign duct at 
lower right, which contains a 
prominent myoepithelial cell 
layer. Some of the carcinomatous 
tubules are teardrop-shaped, 
whereas two others are fused to 
form the beginning of a cribri
form pattern.
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FIGURE 10-67 Microglandular 
adenosis. Small glandular struc
tures lined by a single cell layer 
and containing dense eosin
ophilic material in their lumina 
infiltrate haphazardly into con
nective tissue and fat.

Microscopically, the tumor is characterized by ir
regular infiltrating islands of tumor displaying 
rather uniform cribriform spaces lined by moder
ately- to well-differentiated cells (see Fig. 10-68). 
The word infiltrating is part of the name of this 
tumor to differentiate it from the cribriform pat
tern of DCIS, which it closely resembles and which 
forms one of the major differential diagnoses. Im
portant differentiating features are the angular na
ture of the islands in the infiltrating tumor and the 
reactive intervening stroma. The other main lesions 
to be considered in the differential diagnosis are tu
bular, infiltrating duct, and adenoid cystic carcino
mas. The latter entity, which is the most difficult to 

differentiate from infiltrating cribriform carcinoma, 
is discussed below.

Clinical Features and Prognosis. In the reports of 
Page and colleagues237 and Venable and col
leagues,238 no patient died of recurrent or metastatic 
infiltrating cribriform carcinoma, although metas
tases to axillary lymph nodes were not infrequent. 
Venable and colleagues emphasized that these always 
involved three or fewer nodes if IDC-NOS did not 
comprise more than. 50% of the infiltrating compo
nent of the primary tumor. Mixed cribriform-tu
bular carcinomas did well regardless of the respec
tive proportions of these two histologic types. The

FIGURE 10-68 Infiltrating cribriform carcinoma. Ir
regularly shaped nests of small, uniform cells form 
regular cribriform spaces. The intervening stroma is 
spindled and edematous.
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favorable prognosis of these two histologic types was 
also confirmed in the large study of Ellis and 
colleagues.239

Cytologic Features. The cytologic features of infil
trating cribriform carcinoma and tubular carcinoma 
are not well established in the literature. We have 
found that FNA biopsies and intraoperative smears 
of these two lesions resemble those of very well-dif
ferentiated IDCs. In both tumors, lumen formation 
is occasionally seen and may suggest the specific 
diagnosis.

Adenoid Cystic Carcinoma. Adenoid cystic carci
noma is a rare primary neoplasm of the breast.240-242 
A recent review suggests that only 140 cases have 
been reported.242 It represents far less than 1% of all 
breast carcinomas.

Macroscopically, the tumors are usually small, 
well-circumscribed, and white-gray, with a mean di
ameter ranging from 2 to 3 cm. A significant 
number occur in the subareolar region, but nipple 
discharge is not noted.

Microscopically, the tumor is identical to its more 
common salivary gland counterpart. The tumor 
cells are arranged in cribriform (Fig. 10-69), trabec
ular, tubular, or solid patterns, with mixtures of 
these occurring in many tumors. The tumor cells 
are small with a round, hyperchromatic nucleus and 
sparse cytoplasm. The stroma is often myxoid or hy
aline and surrounds the epithelial structures. Myo
epithelial cells can generally be demonstrated 
immunohistochemically.

In typical cribriform areas, basement membrane 
material invaginates into the tumor cell nests to form 
PAS-positive hyaline cores. As in adenoid cystic car
cinoma of salivary glands, perineural infiltration is 
common.

The cytologic features are characteristic and con

sist of small, uniform neoplastic cells with round, 
moderately hyperchromatic nuclei grouped in small 
clusters or large sheets and dispersed in an intercel
lular matrix that stains pale pink or green with the 
Papanicolaou stain and intensely red in Giemsa- 
stained specimens.243 Frequently, lakes of hyaline 
stroma are surrounded by a layer of epithelial cells, 
suggesting the characteristic feature of this tumor at 
the histopathologic level (Color Figure 10-12).

The differential diagnosis of this tumor is pre
dominantly with infiltrating cribriform carcinoma. 
The main differentiating features characteristic of 
adenoid cystic carcinoma are the presence of extra
cellular basement membrane material within pseudo
cysts; the presence of myoepithelial cells within the 
tumor; the absence of a noninfiltrating component; 
the absence of an admixture of tubular or IDC; and 
the absence of estrogen and progesterone receptors. 
Infiltrating cribriform carcinoma is virtually always 
estrogen receptor-positive and usually progesterone 
receptor-positive.

The prognosis of adenoid cystic carcinoma is ex
cellent, with axillary nodal metastases and distant 
metastases being rare. Few cases with long-term fol
low-up have been reported in which conservative 
surgical treatment was undertaken.

Mucinous (Mucoid, Colloid, Gelatinous) Carcino
ma. In most mammary carcinomas, there is discrete 
mucin production in the glandular cells. However, 
when extracellular mucin comprises 50% or more of 
tumor volume the tumor is called a mucinous carci
noma (Fig. 10-70). This tumor originally was charac
terized by Saphir244 in 1941 as having a favorable 
prognosis, and numerous subsequent studies have 
confirmed this observation.212'239 245-247 In its pure 
form, the tumor comprises about 2% of all mam
mary carcinomas.

Clinically, the tumor tends to occur in older

FIGURE 10-69 Adenoid cystic carcinoma: microscopic ap
pearance. Invaginations of basement membrane material 
into cystic cavities are seen.
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FIGURE 10-70 Mucinous carci
noma. Small glandular structures 
lined by well-differentiated tumor 
cells float in lakes of extracellular 
mucin.

women as a slowly expanding, well-circumscribed, 
soft mass. It frequently has expanded to a large size 
by the time that histopathologic diagnosis is made.

The gross appearance of the tumor is well cir
cumscribed, soft, and gelatinous. This gross appear
ance is characteristic (Color Figure 10-13), although 
it may occasionally be confused with an unusually 
large and soft fibroadenoma.

Microscopically, the characteristic appearance is 
one of small solid or glandular nests of well-differen
tiated tumor cells floating in lakes of extracellular 
mucin (see Fig. 10-70). For the tumor to display its 
favorable prognosis, this pattern must be seen uni
formly throughout the tumor, because even small 
amounts of IDC-NOS dilute the clinical behavior. In
traductal carcinoma, on the other hand, does not 
worsen the prognosis. When it is present, it is usually 
of non-comedo type and may display voluminous ex
tracellular mucin (Fig. 10-71).

Neuroendocrine differentiation, characterized 
by the presence of cells showing argyrophilia, immu
nohistochemical positivity for chromogranin or syn- 
aptophysin, or dense-core neurosecretory granules 
by electron microscopy, is a common feature of mu
cinous carcinoma but does not seem to alter the 
prognosis when present.248,249

Cytologic examination reveals cellular cohesive 
groups and isolated cells in a background of abun
dant mucin (Color Figure 10-14). The nuclei are 
regular in size and shape, and the chromatin is 
finely dispersed. In those tumors in which an ad
mixture of IDC-NOS is present, nuclear abnormali
ties are focally more pronounced. Intracellular (as 

opposed to extracellular) mucin usually is not 
prominent.

The differential diagnosis is with the rare benign 
condition known as mucocele-like tumor of the 
breast.250’25' This lesion is characterized by a pal
pable mass composed of multiple cysts containing 
mucinous material, with rupture and discharge of 
acellular mucin into the surrounding stroma. These 
tumors may closely resemble mucinous carcinoma at 
both the cytologic and histologic levels. In the series 
of Ro and colleagues, all mucocele-like tumors were 
associated with microscopic foci of either mucinous 
carcinoma or ADH with abundant intraluminal mu
cin.250 These authors caution against considering 
this tumor an entirely benign lesion.

The prognosis of pure mucinous carcinoma is fa
vorable, although not as favorable as that of tubu
lar, cribriform, and adenoid cystic carcinomas. In 
most series, despite the frequent large size of the tu
mors, only 10% to 15% of patients have died of 
metastatic carcinoma. When a minor IDC compo
nent is present, the prognosis is intermediate be
tween that of pure mucinous carcinoma and the 
usual IDC.239,245-247’252 Early reports suggest that 
conservative surgery and radiation therapy are ef
fective in the treatment of this tumor type.253

Papillary Carcinoma. Although papillary carci
nomas generally have been considered to be prog
nostically favorable mammary carcinomas, it often 
has been unclear in the literature whether the tu
mors being analyzed were papillary variants of intra
ductal carcinoma, papillary intracystic carcino-
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FIGURE 10-71 Intraductal car
cinoma with voluminous intra
luminal mucin. This lesion was 
associated with an infiltrating 
mucinous carcinoma.

mas,254-255 or invasive papillary carcinomas.256 Classic 
intraductal carcinoma has already been discussed in 
an earlier section, but the other two forms of papil
lary carcinoma are considered here.

Intracystic papillary carcinoma usually presents as 
a bulky, soft, well-circumscribed mass in an older 
woman. Microscopically, the lesion is confined to a 
large cystic space, but it may extend into adjacent 
smaller ducts (Fig. 10-72). Stromal infiltration is ab
sent or very focal. These tumors are usually curable 
by wide local excision alone, and certainly by 
mastectomy.

Even less common is invasive papillary carcinoma, 
which may actually represent several rare entities but 
is defined as any infiltrating carcinoma containing 
papillary formations. Many of the tumors reported 
by Fisher and colleagues may have represented ex
amples of mucinous carcinoma with some papillary 
growth, whereas others were histologically similar to 
serous papillary carcinoma of the ovary.256 As a 
group, the 5-year disease-free survival rate was in the 
range of 90%, although 30% of cases with axillary 
dissection had nodal metastases.

Secretory Carcinoma. Secretory carcinoma is a rare 
type of mammary carcinoma that has been known as 
juvenile carcinoma, but several reports have indicated 
that the tumor also occurs in adults.257-260 The 
tumor is usually well circumscribed grossly and is 
characterized histologically by the presence of vacuo
lated cells arranged in solid, cystic, or ductal pat
terns (Fig. 10-73). The secretory material is present 
in the cytoplasm and in extracellular secretions. The 

material is PAS-positive, diastase-resistant, and muci- 
carmine-negative. Ultrastructural examination re
veals the presence of numerous membrane-bound 
secretory vacuoles. The exact nature of this secre
tory material remains unknown, but the tumor ap
pears to be different from the glycogen-rich clear cell 
carcinomas recently reported.261

The intracytoplasmic vacuoles that are a charac
teristic feature of secretory carcinoma may also be 
seen in FNA cytologic material and may result in 
the correct diagnosis being made preoperatively.260 
When secretory carcinoma occurs in a patient 
younger than 20 years, it is apparently always cur
able by surgery alone. In older patients, axillary 
nodal metastases are not uncommon, and death as a 
result of distant metastases has been reported in rare 
cases. Nevertheless, the prognosis is still considerably 
more favorable than for IDC-NOS.

Medullary Carcinoma. The special tumor variants 
that have been discussed up to this point all share a 
well-differentiated nuclear appearance and a favor
able prognosis that is acknowledged by virtually all 
authors. Medullary carcinoma is an exception to 
both of these rules. One of the characteristic fea
tures of the tumor is its high-grade nuclear mor
phology, and the favorable prognosis initially noted 
by Moore and Foote262 has been confirmed by 
most263-268 but not all239’269 authors.

Clinically and mammographically, medullary car
cinoma presents as a lobulated circumscribed mass 
more or less similar to fibroadenoma. Microcal- 
cifiations are rare. The tumor often acquires a large



588 I Chapter 10. The Breast

FIGURE 10-72 Intracystic papil
lary carcinoma. Only a portion of 
this tumor, which was confined to 
a large cystic cavity, is shown 
here.

volume without becoming adherent to the skin or 
surrounding tissues.

Macroscopically, the tumor is spherical and well 
demarcated, with a rubbery consistency and yellow
white color (Fig. 10-74). Foci of necrosis and hemor
rhage are often prominent.

The classic microscopic features of this tumor are 

shown in Figures 10-75 and 10-76 and are outlined 
in Table 10-7. These features include the following:

• A predominantly circumscribed border
• A so-called syncytial growth pattern (a solid 

growth without glandular or papillary features)

FIGURE 10-73 Secretory carci
noma. Note the feathery secre
tory material in cells and lumina.



FIGURE 10-74 Medullary carcinoma: macro
scopic appearance.
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• The presence of a prominent stromal lympho- 
plasmacytic infiltrate

• Nuclei that are generally poorly differentiated 
or, at best, moderately differentiated.

Ridolfi and colleagues proposed in 1977 a category 
of atypical medullary carcinoma for tumors that met 
some but not all of the criteria for classic medullary 
carcinoma, and they suggested that the prognosis in 
this group was intermediate between the favorable 
prognosis of classic medullary carcinoma and the less 
favorable IDC-NOS.264 More recently, Wargotz and 
Silverberg267 and Pedersen and colleagues268 have

tried to simplify the diagnostic criteria, because it ap
pears that many breast cancers with inflammatory 
stroma are overdiagnosed as medullary,265’266 per
haps leading to the differences in opinion concern
ing the prognostic significance of this diagnosis. In 
our system, the term atypical medullary carcinoma is 
not used, and the diagnosis of IDC is mandatory if 
any of the primary criteria mentioned above are not 
met, and also if two or more of three secondary cri
teria (complete microscopic circumscription, mod
erate to marked mononuclear infiltrate, and absence 
of surrounding in situ carcinoma) are not met (see 
Table 10-7).

FIGURE 10-75 Medullary car
cinoma. Low-power photomicro
graph showing tumor circum
scription, foci of necrosis, and 
lack of glandular or papillary 
differentiation.
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FIGURE 10-76 Medullary car
cinoma. Detail of solid sheets of 
pleomorphic tumor cells and 
lymphoid infiltrate.

Ultrastructural studies have shown that the tumor 
cells are characterized by specialization of the cell 
surfaces into microvilli, formation of ducts and solid 
islands, and moderately well-developed rough endo
plasmic reticulum.270’271 They resemble the true epi
thelial cells of the mammary duct.

These tumors rarely, if ever, contain estrogen or 
progesterone receptors. In typical cases, FNA or in
traoperative cytology (Color Figure 10-15) shows pleo
morphic malignant epithelial cells interspersed with

TABLE 10-7.
Proposed Histologic Criteria for the Diagnosis of Medullary 
Carcinoma

Primary*
1. Predominantly circumscribed border
2. Syncytial growth >75%
3. Presence of admixed stromal mononuclear infiltrate
4. Grade 2 or 3 nuclei
5. Absence of glandular features

Secondary^
1. Microscopically completely circumscribed
2. 2+ to 3+ mononuclear infiltrate
3. Absence of in situ carcinoma

* Diagnosis of infiltrating duct carcinoma is mandatory if anyone of these cri
teria is not met.
'^Diagnosis of infiltrating duct carcinoma is mandatory if two or more of these 
criteria are not met.
Adapted from Wargotz ES, Silverberg SG: Medullary carcinoma of the breast: A 
clinicopathologic study with appraisal of current diagnostic criteria. Hum Pathol 
19:1340-1346, 1988 

numerous lymphocytes and plasma cells. Glandular 
and papillary formations are not seen, and bizarre 
lobulated nuclei with macronucleoli are common. 
Unfortunately, medullary-like I DCs (defined by the 
histologic criteria discussed above) can have identical 
cytologic features, so the diagnosis is not precise 
until the entire tumor is studied histopathologically.

The prognosis of typical medullary carcinoma is 
thought to be favorable by most authors. In our se
ries, the 5-year survival rate was greater than 
90%.267 Axillary nodal metastases are fairly com
mon, but the prognosis in most series is better than 
that of IDC-NOS in node-negative and node-positive 
cases.

Because the usual prognostic features for breast 
carcinoma (tumor grade, receptor status, and ploidy) 
are all unfavorable in medullary carcinoma, an ex
planation must be sought for the probably favorable 
prognosis. Most widely studied has been the lym
phoid infiltrate that is a characteristic feature of 
these tumors.272 It has been suggested that these 
cells become effector cells capable of killing the 
tumor cells by mechanisms similar to those of natural 
killer lymphocytes.

Other Infiltrating Carcinomas

In addition to the prognostically favorable histologic 
types of mammary carcinoma mentioned above, 
there are a number of other variants that are 
prognostically neutral or unfavorable when com
pared with IDC-.NOS. These types are discussed in 
the following sections.
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Infiltrating Lobular Carcinoma. The most 
common of the histologic types with no probable 
prognostic significance is infiltrating lobular carci
noma, which comprises between 5% and 10% of all 
infiltrating carcinomas of the breast. We emphasize 
the word “probable” because the prognostic signifi
cance of lobular carcinoma is still uncertain. In re
cent monographs on breast pathology, lobular carci
noma is referred to as a prognostically favorable type 
of breast cancer by Page and Anderson and an unfa
vorable type by Carter.149151 Furthermore, some au
thors note prognostic differences between different 
histologic subtypes of infiltrating lobular carcinoma, 
whereas others deny this assertion.239.273-277

Clinically and macroscopically, infiltrating lobular 
carcinoma is essentially identical to IDC, presenting 
as a stellate, firm, infiltrative mass of variable size. 
Several studies have noted a higher frequency of 
bilaterality in infiltrating lobular carcinoma than in 
IDC 273>278

Microscopically, the so-called classic pattern de
scribed initially is still the most common (Fig. 10-77). 
In this pattern, the neoplastic cells line up in long 
rows one cell thick, surrounded by fairly abundant 
stroma, in a single-file pattern. The tumor cells also 
exhibit a circumferential growth' around uninvolved 
benign ducts. There is no tendency to form glan
dular or papillary structures, nor are wide sheets of 
cells noted. The individual cells are small and show 
little cytologic atypia.

In addition to this classic form, alveolar, solid, 
mixed, tubulolobular, and pleomorphic variants 
have been described. In the alveolar pattern, the 
tumor grows in round aggregates of 20 or more 
cells, reminiscent of LCIS but with obvious stromal 
infiltration (Fig. 10-78). In the solid variant, the 
tumor cells grow in a sheet-like pattern or in irregu
larly shaped nests (Fig. 10-79). The mixed group 
shows a combination of classic, alveolar, or solid 
growth patterns in a single tumor. In all these 
tumor types, the cytologic appearance of the tumor 
cells is identical, as it is in tubulolobular carcino
ma,279 in which the cells additionally form small tu
bules with definite lumina (Fig. 10-80). On the 
other hand, a group of tumors showing the archi
tectural features of classic infiltrating lobular carci
noma but with a much greater degree of cytologic 
pleomorphism have been described as the pleomor
phic variant of lobular carcinoma.277 These tumors 
also are characterized by an eosinophilic, slightly 
granular cytoplasm and immunohistochemical posi
tivity for the antigen GCDFP-15, suggesting apo
crine differentiation.

Ultrastructurally, the most prominent feature of 
infiltrating lobular carcinoma is the frequency of in
tracellular lumina (Fig. 10-81). The exact cell of or
igin is not clear from these studies.280-282 Cyto- 
logically, infiltrating lobular carcinoma of classic type 
differs from IDC by virtue of paucicellular smears or 
aspirates containing smaller tumor cells arranged sin
gly or in small groups rather than forming larger 

ductal aggregates (Color Figure 10-16). Because of 
their low cellularity and lack of marked atypia, these 
tumors are well-known causes of false-negative cyto
logic diagnoses.283 The solid, alveolar, and mixed 
patterns, on the other hand, may be diagnosed in
correctly as IDC because of the more abundant 
cellularity of cytologic material from these tumors. A 
prominent feature in all the variants is intracyto- 
plasmic vacuoles representing the intracellular lu
mina demonstrated ultrastructurally.

The most difficult differential diagnosis of infil
trating lobular carcinoma is with malignant lym
phoma or a leukemic infiltrate, and we have seen 
cases misinterpreted in both directions. If any doubt 
exists of the correct diagnosis, immunohistochemical 
stains for keratins and leukocyte common antigen 
should easily resolve the problem. Lobular carci
nomas are also confused histologically with IDCs, es
pecially of the paucicellular scirrhous variety. In this 
situation, the characteristic small uniform cells of 
lobular carcinoma should be present before this di
agnosis is made.

The prognosis is controversial, with some authors 
claiming better survival than for IDC-NOS and 
others considering lobular carcinoma to be progno
stically unfavorable. Within the histopathologic spec
trum of infiltrating lobular carcinoma itself, most 
authors consider the so-called nonclassic types (alveo
lar, solid and mixed) of worse prognosis than the 
classic types,273-275 whereas others deny this 
assertion.276 Nesland and colleagues believe that the 
alveolar growth pattern signifies neuroendocrine dif
ferentiation and is not prognostically unfavorable.276 
Ellis and colleagues find the solid pattern to be unfa
vorable, but all the others to have a relatively good 
prognosis.239 Weidner and Semple state that tumors 
with the classic architectural features of infiltrating 
lobular carcinoma but nuclei of grade of 2 or 3 have 
a poorer prognosis, and label the latter tumors the 
pleomorphic variant.264 This term is used differently 
by Eusebi and his colleagues, who also find that their 
“pleomorphic lobular carcinoma” is an aggressive tu
mor, with 9 of their 10 cases recurring or proving le
thal within short intervals from diagnosis.277 We have 
recently noted that the presence of light microscopi
cally detected intracellular lumina (signet-ring cells) 
in more than 10% of the cells of an infiltrating lob
ular carcinoma is associated with a poorer prognosis 
(see the following section).

Several authors believe that infiltrating lobular 
carcinoma is more likely to be bilateral than IDC. 
Nevertheless, several studies have demonstrated that 
conservative surgical therapy and radiation therapy 
provide as good local control of the primary tumor 
in cases of lobular carcinoma as in IDC.285 286

A recent autopsy study has suggested that metas
tasis to unusual sites such as peritoneum and retro- 
peritoneum, hollow viscera, internal genital organs, 
leptomeninges, and myocardium is more common 
with lobular than ductal carcinoma.287 The metas
tases to these and other sites are characterized by a
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FIGURE 10-77 Infiltrating lob
ular carcinoma, classical type, 
with numerous signet-ring cells. 
(A) Low-power view showing sin
gle tumor cells swirling around 
benign ductules. (B) Detail of 
tumor cells with intracellular lu
mina containing mucin (arrows).

diffuse growth that infiltrates in a lymphoma- or leu
kemia-like manner. As with the primary tumor, im
munohistochemistry may be necessary to identify the 
lesions correctly.

Infiltrating lobular carcinoma has been stated to 
be more often positive than IDC for estrogen recep
tors, probably because low nuclear grade is usually 
part of the definition.288 The alveolar variant, ac
cording to Shousha and colleagues, is the most likely 
to be receptor-positive.288

Signet-Ring Cell Carcinoma. In the late 1970s and 
early 1980s, a number of studies were published on 
a variant of breast cancer that usually had the archi
tectural features of classic infiltrating lobular carci
noma but was additionally characterized by the 
presence of numerous signet-ring cells.289-291 These 
cells displayed nuclei that were compressed to the pe
riphery by large globular intracytoplasmic inclusions, 
many of which showed a “bull’s eye” appearance with 
a central dense mucicarminophilic core surrounded
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FIGURE 10-78 Infiltrating lob
ular carcinoma, alveolar type. 
The rounded nests of small uni
form cells suggest in situ lobular 
carcinoma.

FIGURE 10-79 Infiltrating lob
ular carcinoma, solid type, with 
suggestion of alveolar pattern at 
right.
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FIGURE 10-80 Infiltrating tub- 
ulolobular carcinoma: small cells 
focally form tubules. Elsewhere 
this was a mixed classical and 
solid lobular carcinoma.

by an empty space (see Fig. 10-77). Steinbrecher and 
Silverberg first suggested that this type of tumor was 
a mucinous variant of infiltrating lobular carcinoma 
and that it had a poorer prognosis than other lobular 
carcinomas,289 and most other publications on the 
subject agreed.

At the George Washington University Medical 
Center and the Hospital of The University of Penn
sylvania, we have recently reviewed all our infil
trating lobular carcinomas and have found that the 
great majority include at least some signet-ring cells. 
There is a tendency for the prognosis to be poorer 
as the proportion of these cells increases, with 10% 
of signet-ring cells appearing to represent a dividing 
line between favorable and unfavorable cases. Ac
cordingly, we prefer to diagnose these tumors as in
filtrating lobular carcinoma, then specifying both the 
architectural type (eg, classic, alveolar, solid) and the 
prominence of signet-ring cells if they comprise 
more than 10% of the tumor cell population.

Apocrine Carcinoma. The term apocrine carcinoma 
is used for an infiltrating carcinoma in which the 
ductal or glandular structures are lined by large cells 
with abundant eosinophilic cytoplasm, recalling the 
apocrine cells of sweat glands (Fig. 10-82). Intra
ductal carcinomas in which the malignant cells are 
exclusively apocrine also occur,292 293 but intraductal 
proliferations with focal apocrine changes are almost 
always benign. In a classic publication, Frable and 
Kay showed that the prognosis of apocrine carci
noma was no different than that for equally differen
tiated IDCs of non-apocrine type.292 More recent 

studies have expanded on but not changed this im
pression.293 On the other hand, the apocrine variant 
of lobular carcinoma, known as pleomorphic lobular 
carcinoma,277 does appear to be associated with a par
ticularly unfavorable prognosis.

Neuroendocrine Tumors. In 1977, Cubilia and 
Woodruff reported 8 cases of a distinctive small cell 
tumor of the breast containing argyrophilic granules 
by light microscopy and neurosecretory-type gran
ules on electron microscopic examination, and they 
designated this tumor primary carcinoid tumor of the 
breast.294 Subsequent studies have indicated that ar- 
gyrophilia may be seen in from 5%72 to 50%295 of 
breast carcinomas if appropriate stains are done. 
Many of these are otherwise typical IDCs and appear 
to have the usual prognosis for this tumor type. A 
higher than expected proportion are mucinous carci
nomas and appear to share the favorable prognosis 
of that tumor variant.248 249 A small proportion of 
the argyrophilic tumors resemble either the alveolar 
variant of infiltrating lobular carcinoma273 276 or the 
mammary counterpart of small cell or oat cell carci
noma of the lung.248 296 These small cell carcinomas 
are notable, as are their pulmonary counterparts, 
for clinical aggressiveness and early metastatic 
dissemination.

Metaplastic Carcinoma. Metaplastic carcinomas are 
a heterogeneous group of uncommon neoplasms 
characterized by foci of squamous, spindle cell, osse
ous, or chondroid differentiation. Most of these tu
mors have at least some ductal component, but this
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FIGURE 10-81 Infiltrating lobular carci
noma: single-file arrangement of tumor 
cells surrounded by collagen. Intracellular 
lumina (center) are larger and more numer
ous than in infiltrating duct carcinoma.

may be difficult or even impossible to find. Confu
sion about the true nature, classification, and clinical 
significance of these lesions is exemplified by the fact 
that even manuscripts from the same department 
have used different classification systems.297-302 The 
largest and most thoroughly studied series of cases 
has been that of Wargotz and Norris, which we sum
marize here and in Table 10-8.298-302

Basically, Wargotz and Norris divide their meta
plastic carcinomas into five separate types. Matrix
producing carcinoma is defined as overt carcinoma 
with direct transition to a cartilaginous or osseous 
stromal matrix without an intervening spindle cell 
zone. Spindle cell carcinoma is characterized by a 
dominant spindle cell proliferation composed of 
bland-appearing bipolar cells with insignificant pleo

morphism and low mitotic activity, growing in fasci
cles and producing collagen (Fig. 10-83). To make 
this diagnosis, either in situ or infiltrating carcinoma 
must be present merging with the spindle cell com
ponent or the epithelial nature of the spindle cells 
must be proved by immunohistochemistry or elec
tron microscopy.

In carcinosarcoma (Fig. 10-84), the neoplasm is 
biphasic, with both the epithelial and the spindle cell 
component appearing histologically malignant. Pure 
squamous cell carcinoma of ductal origin is character
ized as an infiltrating carcinoma that is exclusively 
squamous (Fig. 10-85) without involvement of the 
skin, or as an intraductal carcinoma that is exclu
sively squamous. Finally, metaplastic carcinoma with 
osteoclastic giant cells consists of an intraductal or in-
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FIGURE 10-82 Apocrine carcinoma.

filtrating carcinoma contiguous to or admixed with a 
bland-appearing spindle cell stroma or a sarcomatous 
stroma in which osteoclastic-like giant cells are 
intermingled.

In the forms dominated by spindle cells—parti
cularly bland-appearing spindle cells—immunohisto
chemistry may be necessary to demonstrate the 
epithelial derivation of this cell population.303 Epi
thelial antigens may demonstrate somewhat subtle 
epithelial elements and may mark the apparent me
senchymal elements in many of these cases.

In the material of Wargotz and Norris, spindle 
cell carcinoma was the most common of the five

TABLE 10-8.
Metaplastic Carcinomas of the Breast

Type
No. of 
Cases

5-Year 
5urvival(%)

Matrix-producing carcinoma 26 68
Spindle cell carcinoma 100 64
Carcinosarcoma 70 49
Pure squamous cell carcinoma 
of ductal origin

22 63

Metaplastic carcinoma with 
osteoclastic giant cells

29 68

Wargotz ES, Norris HJ: Metaplastic carcinomas of the breast. V. Metaplastic carci
noma with osteoclastic giant cells. Hum Pathol 21:1142-1150, 1990

types reported, consisting of almost half of the total 
cases, whereas carcinosarcoma was easily the second 
most common type. The bland appearance of spindle 
cell carcinoma must be emphasized, because we have 
seen cases of this sort misdiagnosed as fibromatosis 
or reactive scarring. We believe that any infiltrative 
spindle cell population in the breast that cannot be 
explained by previous trauma or surgery should be 
investigated immunohistochemically.

In the publications of Wargotz and Norris, the 
5-year survival rates ranged between 63% and 68% 
for all tumor types except carcinosarcoma, which 
had a poorer survival of 49%. It is not clear what the 
survival rate was for IDC-NOS during this time pe
riod at the same institution, but in all likelihood only 
carcinosarcoma had a significantly less favorable 
prognosis.

The main differential diagnosis of most of these 
lesions is with pure sarcomas of the breast, and the 
main clinical significance of making the distinction is 
that metaplastic carcinomas are far more likely to in
volve axillary lymph nodes.

Lipid-Rich Carcinoma. Lipid-rich carcinoma is an
other rare mammary tumor, characterized by sheets 
of epithelial cells containing intracytoplasmic lipid 
(Fig. 10-86).304 The histologic pattern, particularly 
in metastases, may mimic that of a lymphoma. An
other significant differential diagnosis is with the sig
net-ring cell type of infiltrating lobular carcinoma, 
which can be differentiated by a positive PAS or 
mucin stain.
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FIGURE 10-83 Spindle cell carci
noma. Fascicles of bland spindle 
cells infiltrate adipose tissue.

Van Bogaert and Maidague have subdivided the 
lipid-rich tumors into three types: histiocytoid (the 
most common), sebaceous, and a type with apocrine- 
like features.305 They emphasize a similarity of the 
first type to the histiocytoid mammary carcinoma re
ported by Hood and colleagues that frequently metas

tasized to the eyelid.306 This latter tumor, however, 
was said to be negative when stained for lipids. The 
prognosis in the few lipid-rich carcinomas appropri
ately analyzed has been poor, but they have tended to 
be high-grade carcinomas, so that the prognostic sig
nificance of the lipid component is not clear.

FIGURE 10-84 Carcinosarcoma. 
Both the epithelial and the 
stromal components of this tumor 
appear histologically malignant.
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FIGURE 10-85 Squamous cell 
carcinoma of ductal origin. In 
this example, the malignant 
squamous cell nests display a 
cavitated pattern resembling an
giosarcoma (acantholytic squ
amous cell carcinoma).

Types of Carcinoma Characterized by Their 
Site of Involvement

In addition to the variants of mammary cancer dis
cussed above, which are characterized by the histo
logic appearance of the tumor itself, two specific 
types are characterized by their location within the 

breast. Paget’s disease is a mammary carcinoma in
volving the epidermis of the nipple, whereas inflam
matory carcinoma is a breast cancer that has spread 
within dermal lymphatics.

Paget’s Disease. Paget’s disease, described in 1874 
by Paget,307 is a cutaneous alteration of the nipple

FIGURE 10-86 Lipid -rich carci
noma. Prominent lipid vacuoles 
distend the tumor cell cytoplasm.



Malignant Epithelial Tumors I 599

almost always associated with an underlying mam
mary carcinoma. Paget erroneously thought that the 
skin lesion was benign but induced the cancer below. 
It is characterized clinically by a crusted and verru
cous lesion of the skin of the nipple (Fig. 10-87). It is 
encountered especially in women older than 40 years, 
and is associated with about 5% of mammary carcino
mas. The lesion begins as a more or less round, red, 
pruritic plaque with a granular surface, which eventu
ally ulcerates and bleeds. It is surrounded by a 
squamous collar, which tends to grow toward the pe

riphery. The nipple becomes progressively retracted 
and finally disappears in the neoplastic mass. This ev
olution may extend over several years, the underlying 
tumor mass not becoming palpable until the end of 
this period in some cases. When no tumor is palpable 
at the time of diagnosis, the underlying carcinoma is 
usually intraductal, and the prognosis is excellent. 
When a palpable tumor is present, the tumor is usu
ally infiltrative, axillary and other metastases may 
have taken place, and the prognosis is that of the infil
trating carcinoma. In the absence of a palpable mass,

FIGURE 10-87 Paget’s disease: macroscopic appearances.
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mammography may detect a nodule, microcalcifica
tions, or abnormal architectural changes that may 
reveal the underlying carcinoma.

Microscopically, Paget’s disease is characterized by 
invasion of the epidermis of the nipple by large, 
round, neoplastic cells with voluminous clear cell cy
toplasm, disposed singly or in small groups (Fig. 10- 
88). Outlines of gland formation are occasionally 
distinguishable. The Paget cells are usually located in 
deep layers of the epidermis, but they also may be 
found in the superficial layers as dyskaryotic cellular 
debris. They may also largely replace the nipple epi
dermis, giving an appearance similar to that of 
Bowen’s disease or in situ squamous carcinoma; the 
term anaplastic Paget’s disease has been used in this 
situation.308 An inflammatory infiltrate of the under
lying dermis or the involved epidermis is occasionally 
seen.

When the main lactiferous ducts underlying the 
nipple are examined carefully, the same neoplastic 
cells usually are found infiltrating the ductal epithe-

FIGURE 10-88 Paget’s disease. (A) Nests of Paget cells. (B) De
tail of Paget cells (arrow).

lium as isolated cells (Fig. 10-89) or small cords. In 
the great majority of cases, examination of mastec
tomy specimens reveals a typical mammary carci
noma of intraductal or infiltrating duct type or both 
(96% in the series of Dixon and colleagues).309

What is the primary site of the tumor? Toker has 
demonstrated intraepidermal clear cells in about 
10% of normal nipples, which may be the cells from 
which the tumor arises.310 Similarly, the ultrastruc- 
tural study of Sagebiel has suggested in situ transfor
mation of epidermal cells to Paget cells.311 On the 
other hand, the almost consistent association with an 
underlying duct carcinoma suggests either a “field 
cancerization” or invasion of the epidermis by tumor 
cells growing up the ducts.309 The origin of the neo
plastic cells in the nipple is still controversial.

The differential diagnosis of Paget’s disease in
volves other intraepidermal and infiltrating tumors 
of the nipple, including Bowen’s disease (in situ 
squamous carcinoma), malignant melanoma, and 
basal cell carcinoma.308’312’313 All these conditions 
are far rarer than Paget’s disease. A positive stain 
for mucin is diagnostic, but many cases of Paget’s 
disease stain negatively. Some authors conclude that 
immunohistochemical staining—specifically for car- 
cinoembryonic antigen (CEA), epithelial membrane 
antigen (EMA), gross cystic disease fluid protein 
(GCDFP-15), cytokeratin CAM 5.2, and c-erb- 
B2—is more reliable.308 312

The prognosis of Paget’s disease depends entirely 
on the underlying carcinoma, and the treatment 
should be aimed at that tumor as well.

Inflammatory Carcinoma. Inflammatory carci
noma is characterized clinically by the presence of 
cutaneous edema (peau d’orange), erythema of 
greater than one third of the breast, and diffuse 
brawny induration with or without a discrete under
lying mass (Fig. 10-90).314-316 The diagnostic patho
logic sign is histologic evidence of carcinomatous 
invasion of dermal lymphatics (Fig. 10-91). Al
though histologic confirmation of carcinoma is nec
essary before treatment can be instituted, numerous 
studies have indicated that either the clinical or the 
histopathologic definition may be used to character
ize a carcinoma as of inflammatory type. Parenthet
ically, it should be noted that the name of the 
tumor does not imply an acute or chronic inflam
matory infiltrate seen histologically.

The condition is rare and is encountered in from 
1% to 4% of all carcinomas of the breast. It may be 
associated with any histologic type. Mammography 
shows a diffuse increased density of the affected pa
renchyma or a tissue mass and an increase in skin 
thickness. The tumor mass is often difficult to pal
pate in the swollen and massively indurated breast. 
The skin of the breast is red, warm, tender and 
edematous.

The clinical significance of this type of cancer is 
that, regardless of the tumor type or grade, the 
prognosis is extremely poor. For many years, mastec-
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FIGURE 10-89 Pagetoid cancer- 
ization of a mammary duct.

tomy was not even attempted, because 5-year sur
vival was almost unknown. Recent investigators have 
obtained 5-year survival rates in the vicinity of 30% 
with a combination of irradiation, surgery, and 
chemotherapy.315316

Prognostic Factors in Breast Carcinoma

The previous discussion in this chapter has empha
sized some of the areas of histopathologic typing and 
grading of carcinomas of the breast that are said to 
be of prognostic significance. The reader has un
doubtedly realized by now that many of the factors

FIGURE 10-90 Inflammatory carcinoma (carcinomatous masti
tis) appearing a few weeks after delivery in a 37-year-old woman.

are controversial. The same statement may be ap
plied to other histopathologic, clinical, and labora
tory features of breast carcinoma that have been 
claimed to be of significance in planning therapy and 
estimating the prognosis.

Some (but by no means all) of the prognostic fac
tors reported in breast carcinoma are listed in Table 
10-9. It should be obvious from perusal of this table 
that we have entered the age of information over
load with regard to breast cancer. Furthermore, we 
have also entered an age in which—thanks to 
screening programs leading to early detection—the 
size of the tumor presented to the pathologist has 
generally become smaller than that seen in past 
years. Therefore, the pathologist must become more 
selective about what to do with tumor tissue; the par
adox is that, as more tissue is diverted to nonhisto- 
logic studies, fewer of the pertinent histologic obser
vations are capable of being made.

The purpose of conveying prognostic informa
tion to the clinician treating a patient with breast 
cancer also has changed. Years ago, all patients un
derwent radical mastectomy, and prognostic infor
mation was used largely to inform the patient or 
her family what her likelihood of survival was. In 
unfavorable situations, adjuvant radiation therapy 
or chemotherapy might be used, but more often 
these modalities were used only for recurrent carci
noma. In the current era, on the other hand, prog
nostic factors are used prospectively to determine 
what type of operative treatment should be under
taken and what type of adjuvant therapy should be 
given. An often valid assumption is that favorable
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FIGURE 10-91 Inflammatory carcinoma: neoplastic infiltration of subcutaneous lymphatics.

prognostic factors will be used to define that small 
subset of patients who do not receive adjuvant 
therapy.317-319

Few investigations have compared the entire 
spectrum of prognostic factors available. Many of the 
published manuscripts have reported the value of 
only a single determination, or perhaps the compari
son of a single determination with two or three oth
ers. Almost never has the cost of the various 
determinations been taken into account. In this era 
of cost-conscious medicine, we believe that cost
benefit ratios of performing specific determinations 
need to be investigated.

Clinical Prognostic Factors

As Table 10-9 indicates, many clinical determina
tions affect the prognosis of a woman with breast 
cancer. Older women are believed by many to have a 
poorer prognosis, and their general physical condi
tion may make them ineligible for certain types of 
treatment. In the United States, black women with 
breast cancer do more poorly than white women, 
partially but not totally on the basis of more exten
sive disease at the time of diagnosis. The role of 
pregnancy has been debated for years, with some au
thorities claiming a poorer outcome for breast 
cancer in pregnant or lactating women and others 
denying this assertion.320-321 Clinical evidence of a 
large tumor, a locally extensive tumor (see the dis
cussion of inflammatory carcinoma above), or distant 

metastases will alter the clinical stage, which in turn 
will usually alter the treatment.

A few words should be included here about 
staging of breast cancer. Although it would appear 
that at least clinical staging should be uniform and 
noncontroversial, in actuality there are four differ
ent staging systems—the Columbia, Manchester, In
ternational, and American systems—each of which 
has its proponents. In general terms, both the Inter
national Union against Cancer (UICC) and the 
American Joint Committee for Cancer (AJCC) use a 
comparable TNM system, with the T stage reflecting 
the size of the primary tumor, the N stage the extent 
of regional lymph node metastases, and the M stage 
the presence or absence of distant metastases.322-325 
This TNM system is presented in Table 10-10. Both 
primary tumor factors and axillary node factors are 
indicative of the ability of the tumor to spread to dis
tant sites, because the exact M status may not be 
known at the time of initial treatment.

“Routine” Cross and Microscopic Pathologic 
Prognostic Factors

The list of factors included in Table 10-9 is long but 
by no means comprehensive. It indicates that the 
final surgical pathology report in a case of breast 
cancer ought to comment on as many of these fac
tors as is feasible given the specimen examined.326 
Histologic tumor type and tumor grade have been 
discussed above and will not be covered again here.
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TABLE 10-9.
Selected Prognostic Factors in Breast Carcinoma

Clinical
Age
Race
Pregnancy/lactation
Tumor size estimate
Locally extensive tumor*
Distant metastases*
General physical condition

“Routine" Gross I Microscopic Pathology
Tumor size*
Axillary node involvement* 
Histologic tumor type(s) 
Histologic grade 
Lymphatic invasion 
Biood vessel invasion
Lymphoid host response
Pushing vs infiltrating border
Tumor necrosis
Stromal elastosis
Mitotic activity
Nuclear grade
Proportion of noninvasive carcinoma^ 
Resection margins1
Multifocality/multicentricity1

Other
Hormone receptors
Ploidy
S-phase fraction
Oncogene overexpression
Tumor suppressor genes 
Proliferative indices 
Morphometric analyses 
Microvessel quantitation 
Cathepsin D 
P-glycoprotein

*Used in determination of stage and independently. 
'To evaluate breast conservation surgery.

The tumor size should be measured carefully by the 
first pathologist to come in contact with the speci
men, often in the intraoperative situation. The re
porting of axillary node involvement is controversial, 
because it is not entirely clear how many nodes must 
be obtained by the surgeon, what techniques are 
necessary for the pathologist to identify them 
grossly, how thoroughly lymph nodes submitted for 
histologic examination should be sectioned, and 
whether immunohistochemical detection of addi
tional metastases adds information of prognostic val
ue.327-329 Our general impression is that the more 
carefully lymph node specimens are examined, the 
more micrometastases will be found, and the less 
clinically significant this information will be.

Tumor invasion of blood vessels and lymphatic 
spaces provides important prognostic information, 
but in a different manner. Blood vessel invasion ap
pears to be associated with poorer survival regardless 
of the status of the axillary lymph nodes,269 330 

whereas peritumoral lymphatic space invasion serves 
more as a marker of the likelihood of metastases in 
the axillary lymph nodes.331,332 Both types of vas
cular invasion must be distinguished from shrinkage 
artifact around nests of tumor in stroma—a determi
nation that is sometimes easier to speak or write 
about than to attempt in practice.

Mitotic activity is included in most grading sys
tems, but it is thought by some authors to be an 
independent prognostic factor of major signifi
cance.333-335 The best method of expressing mitotic 
activity is unclear, with both mitotic figures per 10 
high-power fields and mitotic figures per 1000 cells 
proposed as different methods.

The other factors listed in Table 10-9 are proba
bly of less clinical significance with respect to tumor- 
free survival. In conservative surgical procedures, 
however, the presence of an extensive intraductal 
component, multifocal tumor, or positive resection 
margins may indicate that the patient requires more 
extensive surgery (perhaps mastectomy) for local 
tumor control.220-222,336,337 A similar approach is 
used to predict the efficacy of primary radiation 
therapy.338,339

Other Prognostic Factors

Table 10-9 again represents only a partial list of 
nonroutine factors (histologic or otherwise) for 
which prognostic implications have been claimed. 
Levels of estrogen and progesterone receptors head 
the list because, as specific predictors of a tumor’s 
response to hormonal therapy, these determinations

TABLE 10-10.
TNM Clinical Stages for Carcinoma of the Breast, 1988

TNM 
Stage

Primary 
Tumor
(T) (cm)

Nodal 
Metastases
(N)'

Distant 
Metastases
(M)

0 In situ No No

I < 2 No No

IIA < 2 Yes No
> 2 < 5 No No

IIB > 2 < 5 Yes No
> 5 No No

IIIA > 5 Mobile or fixed No
> 5 Fixed No

IIIB Skin or chest wall Any No
Any Internal mammary No

IV Any Any Yest

♦Pertains to ipsilateral axillary nodes unless otherwise stated.
^Including supraclavicular nodes.
Adapted from Beahrs OH, Henson DE, Hutter RVP, Kennedy BJ, eds: American 
Joint Committee on Cancer: Manual for staging cancer, 4th ed, pp 149-154. Phila
delphia, JB Lippincott, 1992
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remain the only ones that provide both prognostic 
and therapeutic information.340-344 Fortunately, the 
biochemical method has been superseded in many 
laboratories by methods that can determine recep
tors directly on histologically examined tissue.342-344

DNA ploidy and S-phase fraction studies have 
been reported enthusiastically by many authors, but 
recent review articles and large studies have sug
gested that the data should be used with care.345-348 
These studies can be performed both on archival 
paraffin-embedded tissues and on FNA biopsies. 
The study of oncogenes and antioncogenes (tumor 
suppressor genes) has taken on an increased signifi
cance in breast cancer in recent years, but reserva
tions have been expressed on the interpretation of 
these data as well.349-354 Indices of tumor prolifera
tion other than those that are determined by flow 
cytometry—such as bromodeoxyuridine and thymi
dine labeling, argyrophilic nucleolar organizer re
gion counts, Ki67 scores, and similar techniques— 
are also said to provide useful information.355-359 
Again, it is still not clear whether any of these tech
niques offer enough additional information beyond 
routine studies such as tumor grade and mitotic ac
tivity to justify the increased labor and cost involved 
in their performance.

A similar statement might be made of morpho
metric techniques,360,361 which, although microscopic 
pathologic determinations, are hardly routine. They 
certainly can be said to have less interobserver varia
bility than the routine studies.

Micro vessel quantitation is a new prognostic indi
cator in breast carcinoma.362 The microvessels are 
identified by immunohistochemistry using antibodies 
to endothelial markers. Higher microvessel counts 
within tumors tend to be associated with a higher 
frequency of distant metastasis. Again, it remains to 
be determined whether the additional effort is justi
fied on a cost-benefit basis.

Other markers, such as cathepsin D and P-glyco- 
protein, have been studied.363,364 The latter shows 
some correlation with chemotherapy resistance, but 
more studies must be done to evaluate its overall 
clinical significance. Cathepsin D seems to be less im
portant today than it was thought to be several years 
ago.

In summary, numerous nonroutine prognostic 
markers are available. With the single exception of 
estrogen and progesterone receptor determination, 
further studies are necessary to document the useful
ness, reproducibility, and cost-benefit ratio for each 
of these markers.

The Surgical Pathology Report in Cases 
of Infiltrating Carcinomas of the Breast

Given the extensive therapeutic menu available to 
the patient and her physicians, it is more important 
than ever that the surgical pathology report in a case 
of breast cancer convey the information necessary 

for intelligent therapeutic decisions to be made. The 
compilation of this information begins when the pa
thologist first encounters the specimen, because at 
this point a careful measurement of tumor size must 
be made and recorded, and the decision must be 
made with regard to how much of the gross tumor 
tissue (if any) is to be sent for nonhistologic studies, 
and which studies are to be requested. The complex
ities of this decision have been discussed above, but 
for the purposes of the surgical pathology report it 
should be noted that we always include a statement 
about which special studies were requested. Ulti
mately, the results of these studies—receptors, flow 
cytometry, oncogenes, and so forth—are integrated 
into the final surgical pathology report, usually in 
the form of addenda.

A careful and thorough gross description contin
ues to be a mainstay of the surgical pathology report 
in breast cancer, as in other diseases. In addition to 
the measurement of tumor size, the location of the 
tumor—relative to margins in a local excision speci
men, and to breast quadrant as well in a mastecto
my—should be recorded, as should grossly evident 
multicentricity, skin involvement, and axillary nodal 
metastases.

Microscopic observations to be recorded are pri
marily those that have been mentioned above as 
being of major prognostic significance. The tumor 
type or types (with the proportion of each if more 
than one type is found), tumor grade (at least in all 
cases of IDC-NOS), presence or absence of lym
phatic and blood vessel invasion, evaluation of the 
host lymphoid response, and evaluation of the char
acter of the tumor border, tumor necrosis, and 
stromal elastosis should be included. In institutions 
in which protocols call for this information separate 
from histologic grade, the nuclear grade of the 
tumor and an estimation of its mitotic activity may 
be recorded separately. Multicentricity or multi- 
focality should be noted when present. In breast con
servation surgical specimens, the proportion of intra
ductal carcinoma and its localization (within or 
immediately adjacent to versus distant from the infil
trating component) should be clearly stated, as 
should the condition of the resection margins.

Beyond these general comments, specific circum
stances call for specific observations to be included 
in the surgical pathology report. Treatment or re
search protocols at certain institutions may call for 
information other than that mentioned here, and the 
pathologist at such institutions must comply with 
these requests. Because some patients will have had 
radiation therapy, hormonal therapy, or chemother
apy before the initial operative treatment, or biopsy 
or excision of a recurrence, it is important for the 
pathologist to recognize the effects of these treat
ments on normal and neoplastic breast tissues and to 
be able to differentiate residual or recurrent carci
noma from therapy-induced changes.365-367

Because so many factors require comment in the 
surgical pathology report, a standard protocol is use-
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ful in most institutions, so that errors of omission are 
not committed. In many departments, this is done by 
means of a computer-generated list of observations 
to be made. It is important for the pathologist to be 
able to add additional comments when they are 
appropriate.

Evolution

Local tumor extension takes place by infiltration of the 
lactiferous ducts, the connective tissue network, and 
the mammary adipose tissue. Infiltration appears to 
occur after a much shorter noninvasive phase in 
ductal than in lobular carcinomas.

Lymphatic dissemination within the breast pro
ceeds by two pathways: the centripetal route toward 
the areolar and retroareolar plexus, and the deep 
route toward the prepectoral fat (Fig. 10-92). Inva
sion of local lymphatics is responsible for edema, cu
taneous infiltration (peau d’orange), and multiple foci 
of tumor within the breast, especially beneath the 
nipple. Lymphatic permeation even without lymph 
node invasion is a local manifestation of histologic 
aggressiveness, but the accurate histopathologic as
sessment of lymphatic involvement is difficult.368 369 
The axillary lymph nodes are invaded in most cases 
in older series, but in a much smaller proportion of 
cases detected in screening programs.165’370-371 The 
clinical estimation of lymph node involvement is 
often inaccurate; many cases with clinically negative 
nodes actually have metastases. The converse is also 
true, in that greatly enlarged clinically positive nodes 
may merely be the seat of hyperplastic changes or 
fatty infiltration. The nodes of the internal mam
mary chain are also frequently involved by metasta
ses. Their involvement appears to be favored by 
three factors: the presence of axillary metastases, a 
large (5 cm or more) primary tumor, and a tumor lo
cated centrally or medially in the breast. Intra
mammary lymph nodes may be present in the 
mammary parenchyma and should be recognized as 
such.7 Their involvement by tumor has a prognostic 
value, particularly in stage I carcinomas. Invasion of 
the supraclavicular nodes signals the presence of me
tastases disseminated beyond the possibility of sur
gical cure and is a grave prognostic sign.372 More

FIGURE 10-92 Diagram of the lymph nodes draining the breast.

distant nodes subsequently involved are the cervical, 
mediastinal, and inguinal nodes.

Hematogenous metastases lead to generalized dis
semination of cancer in the bones, lungs, liver, ovar
ies, adrenals, pleura, peritoneum, and other 
sites.373-374 An interesting and unexplained phenom
enon is the occasional finding of metastatic mam
mary cancer massively involving one organ or system 
(usually liver, bones, or lungs) without significant re
placement of other organs.375-377 The commonly in
volved bones, in decreasing order of frequency, are 
the vertebrae, pelvis, femur, humerus, skull, ribs, 
and clavicle.

Morphologic changes may be present in bone 
marrow adjacent to foci of metastatic tumor. These 
consist of medullary fibrosis and increased numbers 
of erythroblasts, eosinophils, plasma cells, and mono
cytes. The mechanism of production of this medul
lary reaction is not known. Micrometastases in bone 
marrow can be detected immunohistochemically at 
initial treatment in 25% of cases and are associated 
with decreased survival.378

Breast cancer metastases in bone are, like most 
other types of cancer, usually osteolytic, but in about 
10% of cases the metastases are osteoblastic. Al
though prostatic carcinomatous metastases are usu
ally blastic, breast cancer is one of the few metastatic 
lesions in women commonly producing this picture. 
Hypercalcemia is a frequent finding in mammary 
cancer with osseous metastases, but it is occasionally 
encountered in patients without osseous involvement 
as well; a direct metabolic action by the tumor, prob
ably hormonal in nature, has been postulated in 
these cases.373-379 Some data suggest the role of a di
rect route to bones by retrograde venous seeding. 
The presence of bone metastases caudad to the lum
bosacral junction is said to be predictive of visceral 
metastases.375

Pulmonary involvement in metastatic breast 
cancer can take many different forms, but diffuse 
lymphangitic spread380 is more common, and large 
solitary metastases rarer, than in other types of can
cer. Pulmonary metastases are often accompanied by 
pleural involvement with recurrent pleural effusions 
that are difficult to treat successfully.381

Local chest wall recurrences after mastectomy 
arise from neoplastic cells in the deep lymphatics 
that migrate superficially to constitute multiple sub
cutaneous nodules of variable size (Fig. 10-93). They 
usually appear first at or near the mastectomy scar, 
later extending to involve the entire thoracic region. 
They may not become evident until several years 
after initial treatment, but in any event they usually 
herald widespread metastatic disease.382

These and other late recurrences constitute an 
important clinical and pathologic problem. It is not 
rare to see recurrences appearing 10 or even 20 
years after initial therapy. The reasons for this pecu
liar behavior in certain cases are not known; exhaus
tion of immunologic defense mechanisms has been 
suggested, but this is little more than pure hypothe-
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FIGURE 10-93 Infiltrating duct carcinoma. (A) Local cutaneous recurrence. (B) Dermal 
neoplastic invasion with bullous degeneration of overlying epidermis (local recurrence).

sis.383 This phenomenon is much more common in 
breast cancer than in cancers of most other sites: be
tween 5 and 10 years after treatment, from 14% to 
18% of patients apparently cured at 5 years will de
velop recurrences, and virtually all of these patients 
will eventually die of their disease. It is meaningless 
to speak of 5-year “cure” in this disease.

Many of these late recurrences occur in the con
tralateral breast. For example, in the series of 1458 
breast cancer patients followed by Robbins and 
Berg, 94 developed carcinoma in the opposite 
breast, representing a fivefold increase over the 
breast cancer expectancy in a similar population 
without the first tumor.384 Stewart underscored this 
problem when he stated that “the most frequent 
precancerous lesion of the breast is a cancer of the 
opposite breast.”385 In these cases, it is not always 
possible to determine if this represents a metastatic 
lesion or a new primary cancer (Table 10-11).386 
Subserial whole organ sectioning, however, indi

cates that the true incidence of bilateral breast 
cancer may approach 100%.216’217’219’387

Primary malignant tumors of other sites develop 
in breast cancer patients as frequently as contralat
eral breast cancer (13% of cases in the large series of

TABLE 10-11.
Pathologic Distinction Between Second Primary Mammary 
Cancer and Metastasis to Contralateral Breast

Second Primary Cancer Metastasis

In mammary tissue
Usual distribution (UOQ)
Solitary
Infiltrating margins
Any histologic type
In situ changes present

In fat
Midline or axillary tail
Multiple
Pushing margins
Like primary tumor (high grade)
In situ changes absent
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Rosen and colleagues388) and are responsible for 
many more deaths. Most lethal nonmammary can
cers in this series arose in the ovary, stomach, pan
creas, and lung.

Therapy

Changes in the primary therapy of breast cancer 
have progressed so rapidly that it is almost useless to 
summarize them in great detail in any text that will 
be published after a hiatus of more than a few 
months. Nevertheless, we will attempt a brief sum
mary of the state of the art at this time.

First, as discussed above, the primary operative 
treatment of operable breast cancer has changed 
dramatically, with few radical mastectomies being 
performed in the Western world, and a trend to
ward more and more patients having breast conser
vation procedures (tylectomy, lumpectomy, local 
excision) rather than modified radical mastecto- 
my 389,390 The great majority of these patients will 
receive postoperative radiation therapy, and some 
may have received preoperative radiation therapy to 
convert a large tumor into a smaller one more ame
nable to breast conservation surgery.390 391 Preoper
ative chemotherapy is used in the same manner.392 
The analysis of biopsies, excisions, and fine-needle 
aspirations of breasts after previous chemotherapy 
or radiation therapy may pose diagnostic pitfalls for 
the pathologist.

In addition to its preoperative and postoperative 
adjuvant roles, radiation therapy may be the only 
treatment for primary breast cancer in patients 
deemed to be inoperable because of tumor extent or 
other medical factors, in patients who refuse surgical 
treatment, and in certain other instances.391393

Another development in the treatment of breast 
cancer is that this neoplasm is now considered to be 
a systemic rather than a localized disease, even in the 
absence of demonstrable distant metastases. Axillary 
lymph node dissection is an important part of the 
primary surgical treatment, because the status of the 
nodes is a primary factor in determining whether ad
juvant hormonal or nonhormonal chemotherapy will 
be given. Patients with involved lymph nodes are 
now routinely treated with chemotherapy if they are 
premenopausal and with tamoxifen (an antiestrogen) 
if they are postmenopausal, especially if their tumors 
contain estrogen receptors.394 395 More controversial 
is the question of adjuvant therapy in the treatment 
of node-negative breast cancers, with some studies 
recommending treatment for all patients and others 
suggesting that prognostic factors such as tumor size, 
receptor status, proliferation indices, and others be 
used to define a subset of node-negative patients 
who do not need adjuvant therapy.394-397 Particu
larly important in making these decisions is ex
panded information that is accruing concerning the 
risk of both nonhormonal chemotherapy and tamox
ifen.394397398 Tamoxifen has also been suggested as 

prophylaxis against the development of breast cancer 
in high-risk women.204-206

Treatment of patients with distant metastases is 
less controversial, although new hormonal and 
nonhormonal chemotherapeutic regimens are being 
developed at a rapid rate.373 The median survival 
after the development of metastases is about 2 to 3 
years in most series,373-374’377 although the pattern of 
metastatic spread may result in significantly shorter 
or longer survival. For example, patients who de
velop purely osseous metastases376,377 tend to have 
much longer survival than patients whose metastases 
are predominantly visceral. Unlike primary breast 
cancer, there are studies suggesting that the survival 
of patients with metastatic breast cancer has not in
creased significantly over the past 25 years.374

MALIGNANT NONEPITHELIAL NEOPLASMS

Malignant Soft-Tissue Tumors (Sarcomas)

Primary sarcomas of the breast are rare (0.6% of 
mammary malignant tumors at the Institut Bordet 
and less than 1% in other reported series).399 In most 
series, the most common form is malignant phyllodes 
tumor (periductal fibrosarcoma and liposarcoma). 
These tumors have been discussed in an earlier 
section.

Of the remaining primary sarcomas of the 
breast, the most common in older series is fibrosar
coma400 and in recent series malignant fibrous histio
cytoma.399 Jones and colleagues have suggested that 
these two neoplasms be classified together because 
they have many features in common and a single 
tumor may contain foci resembling the classic ap
pearance of each.401

As a group, the mammary sarcomas share cer
tain clinical features. They tend to present as bulky 
masses, usually without evidence of metastatic dis
semination. Axillary nodal metastases are rare, and 
dissemination occurs almost exclusively by the hema
togenous route.

These tumors often recur locally before they 
metastasize, and local control is often difficult to ob
tain with surgical procedures short of mastectomy. 
Finally, unlike mammary carcinoma, the vast major
ity of all recurrences occur within the first 5 years 
after initial treatment.

Fibrosarcoma and Malignant Fibrous 
Histiocytoma

Although the relative proportions of these two tu
mors vary in different reported series, they repre
sent together more than 50% of all pure mammary 
sarcomas.399-401 As with other sarcomas, they present 
as large, firm, poorly limited, rapidly growing masses 
(Fig. 10-94).
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FIGURE 10-94 Fibrosarcoma of breast. (A) Clinical appearance. (B) Microscopic appearance.
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Microscopically, they are composed of fusiform 
cells with hyperchromatic, often bizarre nuclei, with 
variable numbers of mitotic figures. The cells are ar
ranged in a herringbone or storiform pattern ac
cording to the fibrosarcomatous or malignant fi
brous histiocytomatous differentiation. Jones and 
associates found that the herringbone pattern was as
sociated with a more favorable prognosis, as was low- 
grade atypia and mitotic activity.401

Liposarcoma

Liposarcomas form large, rounded masses of soft to 
firm yellow tissue. Histologically, they resemble the 
myxoid or the pleomorphic type of liposarcoma seen 
elsewhere. Unlike the other mammary sarcomas, 
they display a tendency to metastasize by the lym
phatic as well as the hematogenous route.402

Other Nonvascular Sarcomas

Stromal sarcoma of the breast is a term that was pop
ularized by Berg and colleagues in 1962 to unify 
the diagnosis of all connective tissue sarcomas of the 
breast other than malignant phyllodes tumor.403 
More recent studies suggest—and we agree—that it 
is more useful to classify mammary sarcomas as ac
curately as possible according to histopathologic 
type.399-404 In addition to the forms mentioned 
above, rare examples of leiomyosarcoma,405 clear 
cell sarcoma,399 malignant peripheral nerve sheath 
tumor,399 and alveolar soft part sarcoma399 have 
been reported. Occasional osteosarcomas and chon
drosarcomas have been described, but these may 
represent matrix-forming metaplastic carcinomas, 
as recently characterized by Wargotz and Norris.298

Differential Diagnosis

The differential diagnosis of the sarcomas men
tioned thus far, in addition to each other, is primarily 
with metaplastic carcinomas and malignant phyllodes 
tumors, both of which have been described in more 
detail in earlier sections of this chapter. A careful 
search of many sections for histologically malignant 
(in the former case) or benign (in the latter) epithe
lial elements is essential to the correct diagnosis. 
Immunostaining for epithelial markers may be neces
sary to rule out the diagnosis of one of the forms of 
metaplastic carcinoma.

Other differential diagnostic possibilities, parti
cularly for the low-grade sarcomas, include benign 
lesions such as fibromatosis, fasciitis, and fat necrosis. 
These are also discussed earlier in this charter and in 
standard texts of soft-tissue tumor pathology.

Angiosarcoma

Angiosarcoma of the breast, although rare, is one of 
the most lethal of all mammary neoplasms.406 Al
though it was once taught that all vascular tumors of 
the breast proper (as opposed to the overlying skin 
or underlying chest wall) were sarcomatous, it is now 
known that a variety of benign vascular and pseudo- 
vascular lesions can be seen in the breast.116'122 
These are discussed in greater detail in an earlier 
section of this chapter. Unlike these lesions, angiosar
comas almost always present as large palpable masses 
of firm consistency and pink color, honeycombed 
with darker red foci. They consist of blood vessels 
the lining cells of which show varying degrees of dif
ferentiation (Figs. 10-95 through 10-97). Several 
studies have shown a definite relation between tumor

FIGURE 10-95 Well-differentiated angiosarcoma. 
The blood vessels in this field are infiltrative and ir
regular in shape, but they lack papillary or solid fea
tures and atypia.
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FIGURE 10-96 Moderately differentiated angio
sarcoma. Papillary tufting is prominent, but cytologic 
atypia is still slight.

grade and prognosis, with a poor survival rate (20% 
or less) for poorly differentiated tumors.407,408 Well- 
differentiated angiosarcomas may be difficult to dif
ferentiate from benign hemangiomas; the main 
features favoring a diagnosis of angiosarcoma are a 
tumor size large enough to form a palpable mass and 
the presence of communicating vascular channels.

Most patients with mammary angiosarcoma are 
young, and some have been pregnant at the time of 
diagnosis, raising the suspicion of hormone depen
dence. Cases with estrogen receptors have been re
ported, but it is not clear whether the receptors were 
actually in the tumor cells or in infiltrated benign 
mammary tissue.409

Angiosarcomas of the breast have been reported 
after lumpectomy and radiation therapy for breast 

carcinoma,410,411 but these appear to be cutaneous 
rather than true mammary angiosarcomas. Cuta
neous angiosarcoma is obviously part of the differen
tial diagnosis of mammary angiosarcoma, as are the 
benign vascular lesions mentioned above. An addi
tional differential diagnostic possibility is an acantho- 
lytic squamous cell carcinoma, such as that illustrated 
in Figure 10-85. Immunostains for endothelial and 
epithelial markers are important here.

Postmastectomy Lymphangiosarcoma

Postmastectomy lymphangiosarcoma (Stewart-Treves 
syndrome)412 was first described in 1948, and subse
quently close to 200 cases have been reported. Al
though not a breast tumor per se, it merits consider-

FIGURE 10-97 Poorly differentiated angiosarcoma. 
Tumor growth is largely in the form of spindled cells 
with nuclear atypia and mitotic figures. A back
ground of blood-filled vascular channels identifies the 
tumor as angiosarcoma.
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FIGURE 10-98 Postmastectomy lymphangiosarcoma: micro
scopic appearance.

ation here because of its tendency to develop in 
lymphedematous arms after mastectomy. Considera
bly rarer is the appearance of this tumor in lower 
extremities that are the site of chronic lymphedema 
of different etiology, but this occurrence supports 
the concept of the etiologic significance of lym
phatic stasis. The lesion first presents as a cutaneous 
ecchymosis or nodule, rapidly becoming multiple 
and coalescent; reported cases have appeared an av
erage of almost 10 years after mastectomy. Histo
logic examination usually easily demonstrates the 
lymphatic character of the tumor (Fig. 10-98), but a 
small biopsy specimen may occasionally be confused 
with metastatic mammary carcinoma. Ultrastruc
tural and immunohistochemical studies may be nec

essary in such cases to confirm the vascular and 
nonepithelial nature of the tumor.413’414 The prog
nosis is poor.

Lymphoid and Hematopoietic Neoplasms

Mammary localizations of malignant lympho
mas415-417 and leukemic infiltrates418 are not rare, 
but they usually are part of the spectrum of dis
seminated malignant disease. We have seen cases of 
lymphoma that were difficult to differentiate from 
lobular, lipid-rich, or medullary carcinoma (Fig. 
10-99). Immunostains for leukocyte common an
tigen and epithelial markers assist in this differen
tial diagnosis. A chloracetate esterase stain identi
fies the granules of a granulocytic leukemic infil
trate. So-called lymphoid pseudotumors are occa
sionally encountered in the breast; they are charac
terized by a pleomorphic but benign cytologic 
appearance and the frequent formation of follicles 
with germinal centers.419 They are benign. More 
easily differentiated lymphoid lesions are benign 
intramammary lymph nodes7 and lymphocytic mas
topathy.4647

The prognosis of malignant lymphomas depends 
on the clinical stage and the histologic type, with pri
mary mammary lymphomas of low stage and low his
tologic grade having a more favorable prognosis. 
These primary lymphomas are thought to be of B 
cell type, and may originate in preexisting lympho
cytic mastopathy.415’417

FIGURE 10-99 Malignant lym
phoma, small cell type, of 
breast. Tumor cells swirl around 
residual benign ducts in the 
same manner as in classical infil
trating lobular carcinoma. The 
tumor cells were immunohisto- 
chemically positive for leukocyte 
common antigen and negative 
for cytokeratins and epithelial 
membrane antigen.
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FIGURE 10-100 Metastatic se
rous carcinoma of ovary in 
breast tissue. Note involvement 
of periductal vascular space.

TUMORS METASTATIC TO THE BREAST

Metastatic involvement of the breast is uncommon as 
an autopsy finding and is a great rarity as a clinical 
phenomenon; only a few dozen cases of the latter 
have been reported, whereas the former occurs in 
about 5% of patients dying of malignant neoplasms 
other than breast cancer.420 421 The most common 
primary tumors seen, other than malignant lym
phomas and leukemias, are carcinomas (of the stom
ach, uterus, ovary, and thyroid) and malignant 
melanomas. These are generally recognized by the 
clinical history, the absence of a single dominant 
mass, and the presence of diffuse lymphatic or vas
cular infiltration (Fig. 10-100). Primary tumors of 
the breast—both carcinomas and sarcomas—appear 
simultaneously or at a later date in the opposite 
breast with a much greater frequency than do pri
mary tumors of other organs.386 387
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Extragenital Pathology in
Obstetrics and Gynecology

Hernando Salazar and Richard J. Stock

Most disease processes can occur in women of any 
age, regardless of their reproductive state. However, 
there are specific extragenital problems that occur as 
causes, complications, or secondary effects of gyne
cologic or obstetric conditions and may alter repro
ductive function. This chapter discusses the most 
important extragenital problems related to gyneco
logic and obstetric practice, focusing on those that 
may come to the pathologist by way of biopsy or au
topsy material. The problems are presented by 
organ system.

ENDOCRINE SYSTEM

About 30% of patients with amenorrhea-galactorrhea 
syndrome also have a prolactin-producing adenoma of 
the pituitary gland.1-4 Hyperprolactinemia also results 
from blockage or destruction of the prolactin-pro
ducing dopaminergic centers or their hypothalamic- 
hypophyseal tracts by tumors (eg, craniopharyngioma, 
meningioma, or pituitary neoplasms other than pro
lactinomas), inflammatory lesions (eg, sarcoid or tu
berculous granulomas), degenerative lesions (eg, amy
loidosis), traumatic or surgical stalk transection, or 
irradiation.5 6 Hyperprolactinemia may be secondary 
to hormonal therapy (eg, estrogens, oral contracep
tives, or thyrotropin-releasing hormone), anesthesia, 
dopamine or dopamine-receptor blocking agents (eg, 
reserpine, methyldopa, MAO inhibitors, phenothia
zines, and opiates), hypothyroidism, renal failure, 
chronic nipple stimulation, or ectopic production of 
prolactin by neuroendocrine tumors (eg, lung and 

kidney).6 Most of these patients are infertile but re
gain their fertility and can become pregnant once 
prolactin levels drop close to normal after surgical 
(transsphenoidal partial hypophysectomy) or medical 
(bromocriptine) treatment.7-9

In the past, pituitary tumors associated with 
amenorrhea-galactorrhea syndrome were usually 
classified as “nonfunctional” or “chromophobic” ade
nomas because they were formed by degranulated 
cells that did not stain with the standard methods.10 
It was not until 1971, when the identification of pro
lactin-producing cells of “lactotrophs” by immuno
assay was standardized, that prolactinomas were 
recognized as functional neoplasms capable of 
causing hyperprolactinemia.11 -14

Prolactin-producing adenomas are the most 
common tumors of the human pituitary gland.15’16 
Most are microadenomas measuring less than 1 cm 
in diameter, but they may be larger (macroadeno
mas) and capable of causing deformation of the sella 
or compression of the hypothalamus, optic chiasm, 
and other neighboring structures. Macroadenomas 
may be diagnosed clinically and radiologically by 
standard radiographic techniques. The diagnosis of 
microadenomas requires computed tomography 
(CT) scans because they usually do not produce de
formities of the sella.

Before the introduction of bromoergocriptine 
(bromocriptine), a potent antiprolactin agent that is 
now the preferred method of treatment of prolacti
nomas, the only therapeutic approaches were sur
gery and radiation.17 Surgical removal of the tumor 
by partial transsphenoidal hypophysectomy has been 
tbe source of specimens suitable for biochemical and
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morphologic studies. Prolactin-secreting pituitary ad
enomas are usually “chromophobic” with standard 
stains because they contain scant secretory granules 
(Fig. 11-1). The prolactin content of the neoplastic 
cells is high, although it does not take the form of 
granules.18’19

Ultrastructurally, the cells are large and oval 
with irregular nuclei and abundant cytoplasm rich in 
mitochondria and rough endoplasmic reticulum. 
There is a prominent Golgi system. The secretory 
granules usually are scant and small (<100 nm in di
ameter), in sharp contrast to the characteristic large 
and irregular granules of the normal lactotrophs 
(600 to 800 nm in diameter). The neoplastic 
lactotrophs apparently are incapable of forming 
normal granules. The high prolactin content is pre
sent as particulate or homogeneous, medium-dense 
material within the endoplasmic reticulum cisternae 
and Golgi apparatus or as discrete droplets with ab
normal granular organization (Fig. 11-2). The secre
tory granules are frequently released ectopically into 
the intercellular spaces rather than through the vas
cular pole of the cells into the capillaries.1819

The content of prolactin in the tumor can be as
sessed qualitatively by immunocytochemical labeling 
with specific antiprolactin antibodies.20 It can be as
sessed quantitatively by incubation of tumor frag
ments and measurement of hormone levels in the 
effluent, expressed as nanograms per milligram of 
tissue.18

There is moderate hyperplasia of the nonsecre- 
tory stellate cells surrounding the microadenomas, 
the significance of which is not clear.21 Significant 
hyperplasia of lactotrophs within the parenchyma 
surrounding the adenoma may account for the resid

ual elevated serum prolactin levels observed after 
“complete” removal of the tumors.22 23

The pituitary gland normally increases in size 
during pregnancy. The size increase is probably due 
to a physiologic hyperplasia of lactotrophs and so
matotrophs, with corresponding increases in the 
levels of prolactin and growth hormone secondary to 
the normal increase of placental estrogen during 
pregnancy.6 Estrogen seems to exert direct and in
direct (antidopaminergic) stimulating actions on 
lactotrophs. This may explain the chronic hyperpro
lactinemia observed in patients receiving hormone 
contraceptives. However, galactorrhea is absent in 
these cases, probably due to the inhibitory effect of 
estrogen and progesterone on the breast’s lactogenic 
functions. Contrary to previous indications that oral 
contraceptives or estrogen therapy would result in 
the development of prolactinomas,24-28 multicenter 
studies with large numbers of patients have failed to 
prove such a cause-effect relation.29’30

Postpartum Pituitary Necrosis 
(Sheehan’s Syndrome)

Although pituitary necrosis resulting in hypopituita
rism had been known as part of the so-called 
Simmonds’ syndrome (panhypopituitarism with ca
chexia), it was Sheehan who first recognized the 
problem of an ischemic necrosis or infarction of the 
pituitary gland during the postpartum period (Shee
han’s syndrome).31 The mechanism by which hypo
physeal infarction sometimes occurs in these patients 
seems to be part of a general circulatory deficit sec
ondary to postpartum uterine bleeding. Systemic

FIGURE 11-1 Panoramic view of a pitui
tary adenoma removed by transsphenoidal 
partial hypophysectomy from a 25-year-old 
patient with hyperprolactinemia, galactor
rhea, and history of oral contraception. 
The tumor is lobulated and formed by 
cords and masses of monotonous, uniform 
cells with clear unstained (degranulated) cy
toplasm. High prolactin content was dem
onstrated by a prolactin-specific peroxidase
antiperoxidase (PAP) method.
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FIGURE 11-2 Portion of lactotroph in a prolactin-producing microadenoma removed from a 22- 
year-old woman with galactorrhea-amenorrhea. Serum prolactin levels were 490 ng/mL (normal 
< 25 ng/mL) and tumor levels were 1.24 pg/mg of tissue (normal <0.37 pg/mg). Note well- 
developed organelles, small membrane-bound secretory granules, and poorly formed granules 
with decreased density and amorphous material of similar density in Golgi structures. These sug
gest abundant hormonal content but abnormal packing of secretory granules (X47.000).

vascular collapse and shock are, in turn, probably re
lated to hypofibrinogenemia and disseminated intra
vascular coagulation. The acute infarction of the 
hypertrophied gland at the end of gestation results 
in rapid loss of most or all of the hypophyseal tro
phic hormones. Often, the entire gland is involved, 
although the neurohypophysis is sometimes preserved.

The magnitude of the clinical picture depends 
on the extent of the infarct. If more than 75% of the 
gland is necrotic, the result is severe panhypopi
tuitarism with morphologic changes and functional 
deficits of the target organs.32-35 Lactation is termi
nated, and the thyroid, adrenals, and gonads atro
phy. This is followed by amenorrhea, loss of libido, 
loss of pubic and axillary hair, trophic and pigmen
tary changes of the skin, general muscle weakness, 
decreased tolerance to cold temperature, and other 
conditions of endocrine deficit. If the posterior lobe 
is compromised, the problem is complicated by dia
betes insipidus.

Grossly, the pituitary gland appears enlarged and 
congested and has a burgundy-red discoloration. It is 
friable in the necrotic areas if the infarction is re
cent. After some time, healing by fibrosis occurs, 
and the gland appears small, firm, gray-brown, and 
irregular due to scarring. Microscopically, the ne
crotic areas are replaced by dense, poorly vascular

ized fibroconnective tissue with islands of preserved 
parenchyma usually containing largely degranulated 
cells (Fig. 11-3). The noninfarcted areas may show 
compensatory hyperplasia and hypergranulation. Re
covery is highly variable.

Diabetes Mellitus and Pregnancy

The advances of the past decades in the understand
ing of diabetes and abnormal glucose metabolism 
have resulted in great improvements in the manage
ment of the pregnant diabetic patient. These im
provements have translated into decreased fetal and 
neonatal morbidity and mortality. Before 1922, no 
infant of a diabetic mother survived.36 With the 
availability of insulin, the infant survival rate im
proved to about 70% in 1960 and to more than 90% 
in the 1980s, reaching the neonatal mortality rate of 
the general population.37 Likewise, the recognition 
and adequate management of patients with so-called 
diabetes of pregnancy (transient abnormal glucose 
metabolism of gestation), which occurs in about 
2.5% of all pregnancies, have prevented maternal 
and fetal morbidity and death.

Adult-onset (type II) diabetes differs etiologically 
and pathogenetically from juvenile, insulin-depen-
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FIGURE 11-3 Adenohypophysis with a 
large central infarct in the process of heal
ing. Note the density of cells in the pre
served areas and fibroblastic proliferation 
in the infarcted area.

dent (type I) diabetes. In adult-onset diabetic preg
nancies, decreased insulin secretion and markedly 
reduced insulin sensitivity are pathophysiologically 
important, independent of the effect of obesity.38,39 
The main pathogenetic mechanism in juvenile diabe
tes, on the other hand, is an absolute deficiency of 
insulin.

During pregnancy, whether normal or diabetic, 
metabolic changes occur in a biphasic fashion, with 
significant changes at about the 27th week of gesta
tion (the beginning of the third trimester). These 
changes are related to factors of maternal fuel utili
zation, such as storage of adipose tissue, insulin 
secretion and resistance, glucose utilization, and con
centrations of high-density lipoprotein cholester
ol.40,41 At about the 27th week, the diabetic mother 
switches from a glucose-based to a lipid-based source 
of energy from stored reserves and insulating fats. 
This saves glucose and other nutrients for fetal nu
trition and growth, with a significant increase in 
transplacental transport to the fetus. This may ex
plain the fetal macrosomia of diabetic pregnancies, 
with uncontrolled glucose assimilated by the fetus. 
Infant survival is directly related to the degree of 
control of maternal glucose.42 At the time of meta
bolic transition in the mother, gestational diabetes 
usually becomes apparent or ketoacidosis occurs in 
the pregnant diabetic. The management of the dia
betic pregnancy, therefore, is geared to the regula
tion of concentrations of plasma glucose and other 
circulating fuels.

Micro vascular disease or diabetic microangiop
athy is the most significant complication, resulting in 
renal, retinal, cardiac, cutaneous, and soft-tissue 
chronic ischemia.43

Diabetic Nephropathy

Diabetic nephropathy is a progressive disease of the 
microvasculature of the glomerulus that results in in
creased permeability to protein, glomerular scarring, 
and, finally, irreversible peripheral edema and 
chronic progressive renal failure.44-46 The risk of de
veloping nephropathy varies from 30% to 50% in 
type I and type II diabetes. The incidence of ne
phropathy among pregnant diabetic women is about 
5% in the general population and 10% to 25% in ob
stetric referral centers.

Histologic changes in the kidney precede the 
clinical diagnosis of nephropathy by several years. 
These changes consist primarily of basement mem
brane thickening of afferent and efferent glomerular 
arterioles. Nodular or diffuse intercapillary sclerosis 
of the glomerular tuft results from increased accu
mulation of plasma proteins on the capillary base
ment membranes and the mesangium (Fig. 11-4). 
Progression of these abnormalities leads to gradual 
glomerular sclerosis, secondary tubular atrophy, and 
chronic renal failure. By the time azotemia appears 
and creatinine clearance drops to less than 25 mL/ 
min, hypertension occurs and accelerates the pro
gression of the vascular disease, contributing to 
mortality.

Diabetic nephropathy has implications for preg
nancy mainly because it is complicated by hyperten
sion and results in a high incidence of preeclampsia, 
accelerated hypertension, fetal distress, fetal growth 
retardation, and perinatal mortality. Pregnancy in it
self apparently does not accelerate or worsen the 
progression of nephropathy in the diabetic patient. 
The main objective in the management of these
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FIGURE 11-4 Diabetic nephropathy, showing 
both nodular glomerulosclerosis (Kimmelstiel- 
Wilson lesion) and severe arterial and arteriolar 
sclerosis. (Courtesy of Dr. A. Andrew Abraham, 
George Washington University, Washington, DC)

pregnancies is to save the fetus and the mother, and 
preterm delivery is frequently required. Improve
ments in perinatal and neonatal intensive care facili
ties have greatly reduced the perinatal morbidity and 
mortality associated with the preterm delivery of in
fants of diabetic mothers. The incidence of sponta
neous abortions and congenital malformations is 
much higher in diabetic mothers with poor glycemic 
control.47

Diabetic Retinopathy

Retinopathy is the most prevalent form of microvas- 
cular lesion in diabetics.4849 It is generally divided 
into three main types according to the kind and 
magnitude of the lesions:

1. Nonproliferative or background retinopathy 
is characterized by microaneurysms, micro
hemorrhages, hard exudates, and edema. Un
less these lesions occur in the perimacular 
area, vision is not affected.

2. Preproliferative retinopathy is characterized 
by intraretinal microvascuiar abnormalities, 
microhemorrhages, and soft or “cotton-wool” 
exudates. This lesion may progress to 
neovascularization.

3. Proliferative retinopathy is the final stage, 
with extensive neovascularization at the disc 
and elsewhere. Fibrosis, preretinal and mas
sive vitreal hemorrhages, and retinal detach
ment result in permanent loss of vision.

The pathogenesis of diabetic retinopathy is not 
clear. It does not seem to be based, as is the case 
elsewhere, on thickening of the capillary basement 
membranes. Instead, it is based on a breakdown of 
the blood-retinal barrier with vascular damage, leak
age of blood and plasma proteins, hyperglycemia-in

duced hypercoagulation, and decreased fibrinolysis, 
with endothelial deposits, microthrombosis, and pro
liferation of pericytes and fibroblasts.50

The role of pregnancy as a complicating factor 
in diabetic retinopathy is not clear. Apparently, it de
pends on the magnitude of the problem. Back
ground nonproliferative retinopathy progresses in 
severity during pregnancy, with a maximum peak in 
the third trimester, and regresses postpartum. Prob
lems occur in pregnant patients with active prolifera
tive retinopathy, mainly due to intraocular hemor
rhage, and blindness may occur during pregnancy. 
The proliferating neovascularization of the disc and 
other areas progresses through pregnancy if un
treated. Laser-beam pararetinal photocoagulation 
and therapeutic abortion are indicated in cases of 
florid discal neovascularization in early pregnancy. 
Cases in therapeutic or spontaneous remission at the 
onset of pregnancy do not seem to progress to cata
strophic stages.

Because excessive elevation of blood glucose 
levels for prolonged periods is the most important 
factor in the origin and development of diabetic reti
nopathy, strict glycemic control is the most crucial 
therapeutic measure for the prevention and control 
of retinal sequelae in diabetic patients. The following 
risk factors have been identified in diabetic pregnant 
subjects:48

Pregnancy per se accelerates the natural progres
sion of retinopathies.

Hyperglycemia and hypertension potentiate this 
acceleration.

The rate of acceleration depends on the dura
tion of diabetes and the state of the retina at 
the onset of pregnancy.

Rapid normalization of blood glucose may be 
counterproductive, requiring intensive sur
veillance and aggressive retinal therapy.
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VASCULAR SYSTEM 

Thromboembolism Associated 
With Pregnancy and Contraception

Virchow first described clots in the lungs that had 
arisen elsewhere in the body, excluding the pulmo
nary arteries, and termed this process embolia.51 He 
postulated that the intravascular clots were the result 
of vascular trauma, vascular stasis, and a state of 
hypercoagulability (Virchow’s triad). Although our 
knowledge of the clotting mechanism has grown by 
leaps and bounds in the last few decades, our con
cepts of the actual causes of thrombosis and emboli
zation still remain fairly nonspecific and within the 
boundaries of Virchow’s triad.

There are several possible risk factors for throm
bosis and embolization in the obstetric or gyneco
logic patient. In general, pregnancy has been viewed 
as a high-risk state.52 53 However, it appears that the 
period of highest relative risk is the postpartum pe
riod; the antepartum period does not appear to be 
associated with excess risk. In contrast to popular be
lief, there is no evidence that varicose veins consti
tute a positive risk factor. Prolonged immobilization, 
pelvic surgery, obesity, increasing age, and malig
nancy do constitute increased risks. It has been pos
tulated that oral contraceptives and estrogens, when 
used for lactation suppression, are associated with in
creased risks for thromboembolic phenomena.54-57 
Peculiar to pregnancy and the use of oral contracep

tives are the rare occurrences of highly localized 
vascular intimal proliferation, sometimes with throm
bosis, that may involve the pulmonary, renal, hepa
tic, ovarian, and intracranial vessels, including the 
sagittal sinuses (Fig. 1 1-5). Pulmonary embolization, 
on the other hand, is a problem of major clinical sig
nificance in obstetric practice, particularly in the 
postpartum period. Although the incidence of death 
secondary to pulmonary embolism is decreasing, it is 
still the second leading cause of death in the post-ce- 
sarean section patient.58

Of Virchow’s triad, vascular trauma has predom
inated as the focal point in thrombosis research. 
Major steps in the initiation of localized coagulation 
are localized platelet aggregation, subsequent release 
of adenosine diphosphate, and availability of platelet 
factor 3. There is little evidence that this chain of 
events is actually responsible for localized thrombosis 
in humans. Rather, it is believed that vascular stasis 
and altered coagulability play major roles because 
they occur in the area of the venous valves. In the 
postpartum state, significant alterations occur in the 
diameters and pressures of the ovarian veins, which 
are important sites of thrombosis. Principles other 
than changes in procoagulant and anticoagulant fac
tors must be considered. Rheologic aspects may play 
a significant role, especially when considering the 
changing vessel diameters and flow patterns.59 
Hypercoagulability in pregnancy is thought to exist 
and may be related to the increases in all the plasma 
factors involved in the coagulation mechanism, ex
cept for factors XI and XIII.

FIGURE 11-5 Branch of a pulmonary ar
tery in a pregnant woman: marked cellular 
intimal proliferation with almost complete 
luminal obliteration. (Irey NS, Norris HJ: 
Intimal vascular lesions associated with fe
male reproductive steroids. Arch Pathol 96: 
227-234, 1973. (Courtesy of Dr. Henry J. 
Norris and the Armed Forces Institute of 
Pathology, Washington, DC)
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Oral Contraception and 
Cardiovascular Disease

Initial studies of oral contraceptive use focused on 
the alterations in coagulation activation factors and 
fibrinolytic systems. Changes were identified that af
fected both systems, but whether the overall effect 
clinically resulted in increased risk for thrombosis 
generally was not clear.60 Many epidemiologic studies 
have suggested an increased risk of cardiovascular 
disease with oral contraceptive use. Unfortunately, 
these studies have been hampered by the many oral 
contraceptives available and their changing formula
tion with time, by the fact that women use different 
contraceptives for varying periods, by the generally 
unreliable information regarding the use of a pro
duct, and by variable familial, work, and medical 
conditions or habits that might contribute to cardio
vascular events.6162 In general, there appears to be 
an increased risk of venous thrombosis with the use 
of preparations with high estrogen doses (most of 
which are no longer on the market).63

More recent studies have focused on changes in 
serum cholesterol, triglycerides, and lipoproteins. 
The progestins, especially formulations containing 
levonorgestrel, tend to affect adversely the markers 
for coronary heart disease.64 Epidemiologic studies 
do not suggest a increased risk after discontinuation 
of oral contraceptives.65

Lower-Extremity Thrombophlebitis 
in Pregnancy

Deep vein thrombosis is difficult to diagnose accu
rately. Depending on the criteria used, the incidence 
in pregnancy ranges from 1.9 in 1000 to 30 in 100. 
This problem is rare antepartum but is 10 times 
more frequent in the postpartum period. It is corre
lated with increased age, traumatic and operative 
deliveries, preeclampsia, dehydration, anemia, pro
longed bed rest, infection, and nutritional deficien
cies. Often these major problems arise in the 
postpartum state, in which pulmonary embolization 
constitutes a major threat. In the event of a death 
secondary to pulmonary embolism and suspected 
deep vein thrombosis of the lower extremities, it is 
imperative to evaluate these vessels at autopsy. This 
is done in routine autopsies by “milking” the veins of 
the leg while observing the free flow of blood from 
the transected pelvic vessels. If there is a high degree 
of suspicion, the vascular spaces of the legs should be 
opened and examined thoroughly.

Ovarian Vein Thrombosis 
and Thrombophlebitis

In the third trimester of pregnancy, the ovarian 
veins increase in diameter as much as 60-fold to 
about 26 mm.66 Although venous pressure does not 
appear to rise in pregnancy, there is a precipitous fall 
in the ovarian vein pressure immediately postpartum 

and a shift in the pattern in venous drainage from 
the uterus. These changes are probably the major 
factors associated with the occurrence of ovarian 
vein thrombosis in the immediate postpartum peri
od.67 The clinical picture of this condition is charac
terized by fever, abdominal pain, and, at times, a 
palpable mass. The differential diagnosis often in
cludes appendicitis, because ovarian vein thrombosis 
more often occurs on the right side. Diagnosis fre
quently is made at the time of exploratory laparot
omy. Cultures from the vessels usually are negative. 
This is in contrast to a frequent occurrence of posi
tive cultures from ovarian vein thrombosis associated 
with septic abortion or pelvic inflammatory disease. 
Ovarian vein thrombi are probably the major source 
of postpartum pulmonary emboli; therefore, exami
nation of these vessels at autopsy is imperative.

Renal Vein Thrombosis

Renal vein thrombosis appears to be a rare complica
tion of pregnancy and has been said to be secondary 
to uterine compression of the inferior vena cava.68 
The main symptoms often consist of lumbar or ab
dominal pain, which is associated with proteinuria if 
the process is acute. The process may be gradual and 
first identified by the discovery of a mass on abdom
inal postpartum examination. Besides the occlusion 
of vessels, the histologic changes noted in the kid
neys are similar to those of membranous glomerulo
nephritis. Interstitial edema occurs, and there may 
be mild to moderate atrophy of the convoluted tu
bules. In more chronic cases, interstitial fibrosis and 
severe tubular atrophy may be seen.

Hepatic Vein Thrombosis 
(Budd-Chiari Syndrome)

Occlusion of the hepatic venous outflow tract is a 
rare condition that was described by Budd in 1845 
and Chiari in 1898. The cause may be tumor or 
localized venous thrombosis. The latter has been 
associated with conditions in which there is an un
derlying predisposition to thrombosis, such as poly
cythemia rubra vera or paroxysmal nocturnal hemo
globinuria. The occurrence of this syndrome in 
pregnancy and with the use of oral contraceptives 
has been attributed to induced changes in the coagu
lation factors, but the possibility of estrogen- or pro
gesterone-induced intimal vascular changes cannot 
be excluded.69 70 In pregnancy and with oral contra
ceptives, the onset of symptoms is sudden, develop
ing over a period of 1 to 3 months.

Clinically, patients present with abdominal pain 
and distention, hepatomegaly, and ascites. Jaundice 
usually is not present at the time of diagnosis, and 
liver enzyme studies are not helpful. The hepatic 
scintiscan may be useful in diagnosis; however, he
patic vein catheterization is the most important diag
nostic technique.
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Liver biopsy generally shows intense vascular 
congestion, localized necrosis, and cell atrophy. 
Demonstration of thrombi in the small hepatic sinus
oids or antral veins is unusual. The histologic 
findings in general reflect localized ischemia and, al
though nonspecific, may be useful in suggesting the 
appropriate diagnosis.

The Budd-Chiari syndrome in association with 
pregnancy has a poor prognosis, with a mortality of 
about 50%.71 The prognosis does not appear to be as 
grave when the syndrome occurs in association with 
the use of oral contraceptives, and remission has oc
curred with discontinuation of the medication. 
Death, if it occurs, is usually within a period of 6 to 
12 months. At autopsy, the hepatic veins are found 
to be occluded by thrombi. The inferior vena cava is 
patent. In rare cases, associated portal, mesenteric, 
and splenic vein thrombi have been seen. Liver 
changes, in addition to thrombosis of central and su- 
prahepatic veins, vary from marked dilatation and 
congestion of sinusoids to focal necrosis resulting 
from ischemia. Extravasation of blood into Disse’s 
spaces and progressive atrophy of hepatocytes in the 
less congested areas are characteristic. Coalescing fi
brosis of centrilobular regions is the form of healing 
in surviving cases.

Intracranial Thrombosis

Cerebral venous and dural sinus thrombi occur in 
several conditions, including pregnancy.72’73 Intracra
nial thrombosis most commonly occurs in the latter 
part of pregnancy but has been reported in the first 
trimester. The hypercoagulable state of pregnancy 
has been implicated, as has the predisposition of the 
cortical venous system to thrombotic episodes by vir
tue of the lack of valves, low pressure, fibrous septa, 
and transient changes in pressure during pregnancy.

Intracranial thrombosis has been associated with 
the use of oral contraceptives.72 73 These hormones 
may cause arterial changes including eccentric in
timal thickening with clumping of the internal elastic 
membrane and the occurrence of plaques. These 
findings are most often noted in strokes associated 
with the use of oral contraceptives. Although it is 
frequently stated that cerebral venous thrombosis in 
pregnancy and the puerperium is not uncommon, 
occurring in about 1 in 10,000 pregnancies, few 
cases have been reported.

Clinical manifestations frequently include head
ache with or without convulsions. When accompa
nied by convulsions, cerebral venous thrombosis may 
be confused with eclampsia; however, hypertension is 
absent. Focal neurologic signs or coma may be pre
senting features. Definite antemortem diagnosis is 
made by cerebral angiography. CT scans can reliably 
and noninvasively suggest the diagnosis. The mortal
ity is high, and the autopsy findings include cerebral 
edema, basilar herniation, multiple petechial hemor
rhages, and organizing venous thrombosis. In preg
nancy-associated intracranial venous thrombosis, the 

sinus endothelial proliferation described in cases as
sociated with oral contraceptive use is not observed 
as frequently.

Pulmonary Thromboembolism

Pulmonary thromboembolism in patients receiving 
oral contraceptives usually is believed to be secon
dary to alterations in the coagulation process similar 
to those seen in pregnancy.74 Some reports suggest 
that the pathogenesis of pulmonary thromboembo
lism in oral contraceptive users may be different 
from that in pregnancy, in that the pulmonary vas
cular obstruction usually is secondary to local vas
cular changes and subsequent thrombosis rather 
than to an embolic phenomenon (see Fig. 11-5).

Pulmonary embolism is the second leading cause 
of death in pregnancy.74,75 It is the leading cause of 
death in cesarean section patients. The major clinical 
signs of pulmonary embolism are dyspnea and tach
ypnea. The classic signs of hemoptysis—pleural fric
tion rub, gallop rhythm, cyanosis, and sharp chest 
pain—are present in less than 25% of these patients. 
The most helpful auxiliary studies include arterial 
PO2, electrocardiogram, chest x-ray films, lung 
scans, and pulmonary arteriography. The latter con
stitutes a definitive diagnostic tool but usually is re
served for those patients in whom surgery is contem
plated. Massive pulmonary embolism occurs sud
denly, usually from the second postpartum day to 
several weeks postpartum. The risk increases with 
age, parity, restricted activity, traumatic or operative 
deliveries, dehydration, anemia, and the use of estro
gens to suppress lactation.

One of the major problems in delineating the 
probable causes and origins of pulmonary embolism 
has been the incomplete reporting of the investiga
tion of deaths secondary to suspected pulmonary 
embolism. In cases in which a careful search was con
ducted, about one half of the thrombi originated in 
the pelvic veins. In cases of death occurring soon 
after delivery, the emboli may be unorganized and 
therefore difficult to differentiate from postmortem 
clotting. In autopsies of sudden death shortly after 
delivery, opening the pulmonary veins in situ might 
reveal folds in the obstructing clot that would be di
agnostic of embolization (Fig. 11-6).

To define risk factors that may be associated 
with anesthesia or surgical techniques used during 
cesarean section, every effort should be made to 
identify the sources of the emboli. This type of in
formation may allow modification of techniques or 
procedures to lessen the risk of pulmonary embolism 
after cesarean section.

Chorionic Embolism

Chorionic tissue can be identified in the maternal 
circulation throughout pregnancy. Chorionic tissue 
has been found sequestered in the pulmonary vascu
lature postpartum and is considered a normal event.
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FIGURE 11-6 Pulmonary embolism. This patient died within 4 hours of a cesarean section. At 
the time of surgery, marked broad ligament and ovarian vein varicosities had been noticed with
out evidence of thrombosis. The fresh, folded embolus {arrow) that can be seen obstructing the 
main pulmonary artery originated from the right ovarian vein.

Acute pulmonary embolism with chorionic tissue has 
been identified in association with hydatidiform 
mole and choriocarcinoma. In hydatidiform mole, it 
is usually associated with uterine evacuation, occur
ring in about 10% of cases, and is self-limited and 
rarely fatal.76

Fat Embolism

Fat embolism appears to be encountered more fre
quently when the pregnant patient sustains bone and 
extensive soft-tissue injuries.77 The predominant 
symptoms are tachypnea, hypotension, altered con
sciousness, petechial rash about the neck and shoul
ders, and pyrexia. Hypoxemia, leukocytosis, and 
hypocalcemia are frequently present. Demonstration 
of fat globules in sputum, circulating blood, and 
spinal fluid may be of help in the diagnosis, but they 
are not specific. At autopsy, neutral fat should be 
looked for in frozen section material from the lungs 
and choroid plexus. Fat embolism may play some 
role in amniotic fluid embolism and may be a com
ponent of air embolism.

Air Embolism

Air embolism is associated with many different types 
of operative procedures and circumstances, but it ap
pears to be most common in association with preg
nancy.78 After Leonet reported the first death 

associated with pregnancy in 1845, most of the re
ported gynecologic fatalities of air embolism were as
sociated with pregnancy, except those in which the 
precipitating events were diagnostic pneumoperito
neum, tubal insufflation, or, rarely, hysterectomy.79 
In 1960, Nelson reviewed all the cases reported to 
be associated with pregnancy and the puerperium 
and estimated that the incidence of air embolism was 
about 1 in 100,000 live births.79 Of the 199 proved 
fatal cases of embolism, 40% were associated with at
tempted illegal abortion, most of them by douching 
with various substances.

Two factors are necessary for venous air emboli
zation. First, there must be a partially open venous 
space. Second, the air pressure must exceed the ve
nous pressure. The mechanism suggested for air 
entry before labor is the forcing of air through the 
cervix, with displacement of the membranes in the 
lower uterine segment and entry into the exposed 
rich vascular bed. A douche bulb can provide 200 to 
300 mL of air with a fluid mixture in this fashion. 
Fhe rich, open vascular spaces associated with de
livery provide easy access to the vascular system. The 
hemodynamic changes associated with delivery, 
along with decompression of the abdomen and 
Trendelenburg’s position, are believed to create neg
ative venous pressure that potentiates air embolism.

The effect of the bolus of air in the venous 
system is almost immediate. Clinically, there is 
marked apprehension, tachycardia with loss of pe-
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ripheral pulse, dyspnea, cyanosis, and vascular col
lapse. In arterial air embolism, the lethal dose is 
considerably less, and the mechanism of death is sec
ondary to cerebral embolism, which produces neuro
logic manifestations, including blindness. Ophthal
mologic examination may reveal air in the retinal 
vessels.

Gynecologic laparoscopy is a common procedure 
in which large volumes of gas are injected into the 
peritoneal cavity. The most commonly used gases are 
carbon dioxide and nitrous dioxide, both of which 
have high solubility constants. Usually, large intravas
cular volumes are required to cause a symptomatic 
embolism. Fatal gas embolism secondary to laparos
copy has been reported.80 Laser ablation of the 
endometrium has been associated with at least 2 
deaths from gas embolization; the use of air and ni
trogen were involved.81 In operative hysteroscopy, 
the uterine cavity is distended by a fluid medium. 
With operative trauma to the wall, intravasation of 
fluid easily occurs, and acute fluid overload with pul
monary edema is a common complication. With the 
advent of laser ablation using artificial sapphire tips, 
an additional cooling mechanism must be used to 
keep the sapphire tip from overheating. This has 
been accomplished by use of a gas flow around the 
fiber, usually air, nitrogen, or carbon dioxide, which 
is the source of the gas embolization in fatal cases. 
Air embolism can be associated with forced infusion 
of blood, insertion of subclavian catheters or central 
venous lines, and the placement of the needle for ep
idural anesthesia.82

The autopsy findings in venous air embolism are 
usually evident, with air frequently found in the 
uterine vessels, the veins of the broad ligament, the 
inferior vena cava, and the right heart. Pulmonary 
congestion and right heart dilatation are dominant 
findings. In performing the autopsy, no major veins 
should be transected until the inferior vena cava is 
adequately exposed and examined for air and the 
right heart opened under water. This may be 
achieved by filling the chest cavity with water or 
carefully clamping all the major heart vessels and 
transferring the heart to a water-filled basin. The gas 
found within the heart and great vessels can be 
trapped and analyzed by such devices as the Erben 
and Nadvornik apparatus.

Antemortem air embolism must be differenti
ated from septic death associated with a gas-forming 
organism and from postmortem gas formation secon
dary to gas-forming bacilli. In the former, the 
clinical course is different; blood culture should 
identify the problem in both cases. In both situa
tions, gas is found in arteries and veins. In the rare 
case of arterial gas embolism, gas may be found in 
the coronary arteries and the brain, particularly the 
choroid plexus. The main central nervous system 
finding is that of disseminated foci of ischemic 
necrosis.

Most cases of air embolism are seen in pregnancy 
and associated with the use of a vaginal douche, cun

nilingus, or aberrant sexual activity. These histories 
may not be readily available and must be carefully 
ferreted out. A detailed description of the external 
and internal genitalia should be made. When the 
event is associated with delivery, the uterus should 
be examined carefully for lacerations or rupture.

Amniotic Fluid Embolism

Amniotic fluid embolism is one of the most danger
ous and untreatable conditions in obstetrics.58’82’83 
Although previously recognized, the clinical entity 
was not widely appreciated until the publication by 
Steiner and Lushbaugh in 1941.84 It is characterized 
by hypotension, hypoxia, and coagulopathy, with an 
incidence of anywhere from 1 in 3,400 to 1 in 
80,000 deliveries.85 86 Amniotic fluid embolism ac
counts for 5% to 10% of maternal deaths, and when 
combined with pulmonary thromboembolism repre
sents the leading group of causes of maternal 
mortality in the United States.85 The syndrome usu
ally occurs in the term patient in labor or immedi
ately postpartum, but it has been described in the 
first and second trimesters and, in rare cases, hours 
to days after delivery. The dramatically acute symp
toms are sometimes heralded by chills, apprehension, 
emesis, and a need for micturition, followed by 
sudden respiratory distress, cyanosis, cardiovascular 
collapse, and coma. Eighty percent of patients die 
within 6 hours of onset of symptoms, with 25% to 
50% of those dying in the first hour. For those sur
viving the first hour, coagulation problems develop 
in 30% to 45% and are manifested by a range of 
changes from minor drops in the platelet counts to 
full-blown disseminated intravascular coagulation. 
Coagulation problems constitute the presenting 
symptom in about 12% of cases.86’87

Because the respiratory symptoms are so acute 
and the main autopsy finding consists of intravas
cular amniotic debris in the pulmonary vasculature, 
it has long been postulated that the symptom com
plex is precipitated by a sudden and massive intrava
sation of amniotic fluid. For this reason, particular 
attention was directed at the clinical notations of tu
multuous labor patterns and the use of oxytocin with 
chlorobutanol (Pitocin). Because of the acuteness of 
the onset of symptoms, the differential diagnosis in
cludes ruptured uterus, eclampsia, pulmonary embo
lism, air embolism, abruptio placentae with shock, 
supine hypotension syndrome, myocardial infarction, 
cerebrovascular accident, Gram-negative sepsis, bilat
eral pneumothorax, aspiration syndrome, and ana
phylactic reaction to an administered drug.

Amniotic fluid embolism is rare. Only slightly 
more than 300 cases are recorded in the literature, 
many of them single case reports, often with incom
plete clinical and pathologic data.86 The single major 
diagnostic feature is the autopsy finding of amniotic 
fluid debris in the pulmonary vasculature, which 
usually is described as consisting of squamous epithe
lial cells, mucin, fat, and fetal hair.87 These findings,



632 I Chapter 11. Extragenital Pathology in Obstetrics and Gynecology

combined with the acute nature of the pulmonary 
symptoms, has been viewed in the past as evidence 
for an acute obstructive or possible anaphylactoid re
action to a massive intravasation of fluid with subse
quent cor pulmonale. There have been only a 
limited number of animal studies, and their results 
have yielded conflicting data regarding the effects of 
intravenous infusion of amniotic fluid with and with
out meconium.86 The only two studies carried out in 
primates have shown that amniotic fluid infusion is 
clinically innocuous.86 In more recent years, careful 
clinical documentation of hemodynamic events in af
fected patients has tended to refute the earlier view 
that the clinical symptoms are a result of mechanical 
obstruction or anaphylactoid reaction.87 The 
findings in larger series of carefully compiled autop
sies and in cytologic analyses of right heart blood in 
affected and unaffected patients have altered past 
suggestions about the sequence of events and mecha
nisms of response in patients with amniotic fluid 
embolism.87’88

The patient suffering from amniotic fluid embo
lism tends to be older (average age of 32) and is 
more often parous (88%). Most cases occur at term 
and during the course of labor. Sudden dyspnea ac
companied by hypotension and cardiorespiratory ar
rest occur in nearly 80% of the cases, with subse
quent convulsions in 10%. It has been postulated 
that the acute symptoms are secondary to pulmonary 
hypertension, transient right ventricular dysfunction, 
and interpulmonary vascular shunting with arterial 
hypoxia and acidosis. Of those patients surviving the 

first hour, hemodynamic observations fail to identify 
evidence of pulmonary hypertension, and it is pre
sumed that there was resolution of any acute 
changes. Left ventricular dysfunction or failure is 
identified with resultant pulmonary edema. The my
ocardial dysfunction is believed to be due to the ini
tial hypoxia and acidosis, which may in part account 
for the subsequent findings of renal failure, hepatic 
injury, and cerebral edema.

The autopsy findings usually are not dramatic. 
Right heart dilatation is sometimes identified in 
sudden death, which tends to refute the mechanical 
obstruction theory of the presumed initial right 
heart failure. The more usual macroscopic findings 
include the following: pulmonary edema (consistent 
with left heart failure); pulmonary, subendocardial, 
subepicardial, and subcapsular hepatic hemorrhages; 
multiple organ vascular congestion; and cerebral 
edema. The pulmonary vasculature often appears to 
be bloodless, but on microscopic examination con
tains squames, mucin, lanugo, fat, and leukostasis.87 
The quantity of intravascular material identified 
does not completely correlate with the duration of 
symptoms before death and, in fact, may be sparse.87

Squames, mucin, fat, and lanugo may not be 
readily appreciated in slides stained with hematox
ylin and eosin (Fig. 11-7). Squames must be differen
tiated from detached endothelial cells, especially 
when the interval between death and autopsy is pro
longed. Multiple frozen sections of lung should be 
obtained and stained for fat, which is good evidence 
for the diagnosis of amniotic fluid embolism without

FIGURE 11-7 Amniotic fluid embolism. Numerous neutrophils, flat squamous cells, and amor
phous material fill the pulmonary vascular spaces.
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the risk of contamination or misdiagnosis that exists 
with the identification of squames. Multiple pulmo
nary sections should be stained for mucin, using 
Mowry’s colloidal iron stain, and for squames, using 
Alcian green-phloxine. Lanugo is best seen with po
larized light and is rarely identified. Mucin positivity 
is the most common finding. Unlike the presence of 
trophoblastic tissue in the lungs of pregnant patients, 
the finding of amniotic debris in the maternal circu
lation has always been considered abnormal and 
pathognomonic of amniotic fluid embolism. Amni
otic debris has been found in the systemic circula
tion. It has been reported in the vessels of the 
myocardium, cerebrum, kidneys, pancreas, gallblad
der, pituitary, adrenals, small bowel, and spleen. Ap
parently, no clinical significance is attached to these 
latter findings.87

In recent years, it has been thought possible to 
diagnose amniotic fluid embolism by examining 
right heart blood.88-89 On centrifugation, three dis
tinct zones have been noted in right heart blood of 
patients with the clinical syndrome of amniotic fluid 
embolization. The topmost layer is usually positive 
for mucin, the presence of which may be confirmed 
by cytologic preparations. Squames are usually iden
tified in cell block material taken from the upper
most layer. However, the presence of squames alone 
may be an artifact, because squames may be identi
fied in right heart blood recovered from non-preg- 
nant women.90-91 Because the initial reports sug
gested that a positive diagnosis could be made on the 
basis of squames in the blood from the right heart 
circulation, amniotic fluid embolism has a tendency 
to be overdiagnosed.

The idea that a massive intravasation occurs 
abruptly is partially supported by the frequent au
topsy finding of uterine lacerations.87 Vascular access 
for the amniotic fluid has been postulated to occur 
by one of the following three mechanisms:

1. Via the endocervical veins, in that as the fetal 
head descends, it blocks the birth canal, and 
the transmitted pressure of the contractions 
drives the trapped fluid into the traumatized 
and opened cervical veins92

2. Via the placental site secondary to premature 
placental separation, which allows access to 
large maternal veins (premature separation 
was clinically evident in 45% of the cases in 
one series)83

3. By way of the uterine wall.

Careful examination of the uteri of women who 
died of amniotic fluid embolism has disclosed partial 
rupture or localized tears with venous sinuses filled 
with amniotic debris.87 Trauma to the endometrial 
surface has been implicated. Amniotic fluid embo
lism occurs in a disproportionate number of women 
in association with an intrauterine device and has 
been associated with intrauterine catheters, cesarean 
sections, and intrauterine manipulations. The obser
vation of uterine intravascular amniotic debris and 

blood clot is not necessarily correlated with the oc
currence of amniotic fluid embolization.

When death occurs early after the onset of symp
toms, large numbers of neutrophils and histiocytes 
with phagocytized meconium-like debris have been 
observed to obstruct the pulmonary vessels. This 
suggests that amniotic fluid containment may be a 
mediator for the clinical response. Meconium and 
prostaglandins have been implicated; the latter, espe
cially prostaglandin F2, are found in the amniotic 
fluid in patients in labor. This theory would not ex
plain amniotic fluid embolism occurring in the first 
and second trimesters.

The bleeding diathesis that may occur is not 
readily explained. The picture is that of dissemi
nated intravascular coagulation, with an increase in 
serum fibrinolytic activity, thrombocytopenia, hypo
fibrinogenemia, and fibrin split products. Amniotic 
fluid has been shown to contain an activator of 
factor X; however, the amount present in amniotic 
fluid is not sufficient to precipitate a systemic effect.

Disseminated Intravascular Coagulopathy

Disseminated intravascular coagulopathy (DIC) is a 
clinical syndrome that occurs during the course of 
several different disease states. The manifestations 
probably can best be regarded as a consequence of 
the formation of thrombin. The thrombin catalyzes 
the activation and consumption of certain coagulant 
proteins and the production of fibrin thrombi. The 
consumption of fibrin leads to hypofibrinogenemia, 
which in pregnancy may be associated with any of 
the conditions associated with DIC listed below:

Abruptio placentae
Intrauterine fetal death with retention
Intra-amniotic injection of saline
Amniotic fluid embolism
Septic abortion
Retained placenta
Toxemia
Transfusion reaction
Septicemia

The laboratory diagnosis is made in patients 
with evidence of hemorrhage or thrombosis by the 
findings of a decreased platelet count, hypofibrino
genemia, prolonged prothrombin time, and fibrin 
degradation products. The histologic findings are 
those of multiple, small-vessel fibrin thrombi in dif
ferent organ systems (Fig. 11-8).

LIVER

Toxemia of Pregnancy

Acute toxemia of pregnancy, a complex disorder of 
the third trimester of pregnancy (after the 24th 
week), is characterized by edema, hypertension, and
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FIGURE 11-8 Renal glomerulus in a case of dis
seminated intravascular coagulation (DIC). Mul
tiple fibrin thrombi are demonstrated well in 
this periodic acid-Schiff stain. (Courtesy of Dr. 
A. Andrew Abraham, George Washington Uni
versity, Washington, DC)

proteinuria. It usually is classified into two groups: 
preeclampsia, which may be mild or severe, and ec
lampsia.93-97 In mild preeclampsia, patients have 
edema of the face and hands, hypertension of at least 
140/90 mm Hg, and persistent proteinuria (1+ to 
2+). In severe preeclampsia, these signs are in
creased and there is marked edema, including ana
sarca and pulmonary edema. The blood pressure 
rises to at least 166/110 mm Hg, and the protein
uria is of the order of 5 g or more per 24 hours (3 + 
to 4+). Oliguria of less than 500 mL per 24 hours, 
visual and cerebral disturbances, headaches, and epi
gastric pain are common in severe preeclampsia. If 
the patient develops convulsions, becomes comatose, 
or both, the diagnosis of eclampsia is made.

In recent years, the HELLP syndrome (hemoly
sis, elevated liver enzymes, and low platelets) has 
been characterized as a form of severe preeclamp
sia.98 The syndrome is related to a marked increase 
in maternal and perinatal morbidity and mortality. 
The hematologic and serologic changes can be iden
tified before the appearance of proteinuria and hy
pertension and are identified in 23% of proteinuric 
hypertensive patients.99 It is particularly in associa
tion with this syndrome that hepatic necrosis, sub- 
capsular hemorrhage, and renal dysfunction are 
encountered.

In the United States, preeclampsia occurs in 
about 5% to 10% of all pregnancies. Eclampsia rep
resents only 0.1% to 0.2% of all pregnancies, or 2% 
of all cases of preeclampsia.100 Although these condi
tions may occur in multiparous women, they are 
more prevalent in primigravidas. Progress in pre
natal care during the past decades has notably re
duced the incidence of severe preeclampsia and 
eclampsia, and therefore of fetal and maternal mor
bidity and mortality.

The systemic complications of severe pree
clampsia and eclampsia include abruptio placentae, 
hypofibrinogenemia, hemolysis, cerebral hemor

rhage (a common cause of death), retinal hemor
rhage, pulmonary edema, glomeruloendotheliosis 
with secondary oliguria, and liver necrosis and hem
orrhage.94101 In this section, only the hepatic altera
tions in preeclampsia and eclampsia are 
discussed.97’102-105

The liver changes in toxemia of pregnancy are 
just part of the systemic vascular disorder resulting, 
presumably, from renin activation (the trigger mech
anism is unknown). This is followed by retention of 
sodium in the vascular walls, which in turn induces a 
generalized vascular hyperreactivity to pressor sub
stances (catecholamines and angiotensin) with devel
opment of an insidious vasospastic state characteristic 
of toxemia.97'99 104-106 The vasospasm is considered 
the basic cause for the hypertensive state and the 
changes seen in different organs in preeclampsia and 
eclampsia.

Less than 50% of toxemic patients present with 
liver function changes, which usually consist of ele
vated alkaline phosphatase levels, moderate eleva
tions in transaminase levels, and decreased platelet 
levels (HELLP syndrome). Markedly elevated lactate 
dehydrogenase levels are associated with liver necro
sis, whereas alkaline phosphatase and y-glutamyl- 
transferase levels apparently are not related to the 
occurrence or extent of liver necrosis." Hepatic in
jury may be detected before clinical signs by ultraso
nography.107 Elevation in bilirubin levels is rare, and 
only 10% of patients with eclampsia develop 
jaundice.108

Only in severe cases are the functional changes 
complicated by hepatic necrosis and hemorrhage 
and, eventually, spontaneous rupture.101109 These le
sions may be fatal. A sudden complaint of right 
upper quadrant pain, accompanied by hepatomegaly, 
elevated serum levels of hepatic enzymes, fever, and 
leukocytosis, should suggest the presence of liver ne
crosis and hemorrhage. At times oliguria and shock 
complete the clinical picture.
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The main histologic findings consist of fibrinous 
thrombosis of sinusoids with panlobar, multifocal 
periportal hemorrhage. In severe cases, multiple ar
eas of intraparenchymal and subcapsular hemor
rhage may occur, as well as centrilobular ischemic 
necrosis with inflammatory exudate (Fig. 1 1-9). 
Liver rupture, a potentially fatal complication, may 
occur in rare severe cases.110-114

Liver biopsy is a hazardous procedure usually 
not attempted in the eclamptic patient. Most of the 
morphologic changes have been described from au
topsy material.

Liver Tumors and Steroid Therapy

Since the introduction of oral contraceptive drugs in 
1960, contraceptive steroids have been implicated in 
liver function alterations resulting in intrahepatic cho
lestasis, abnormal bromsalphthalein (BSP) excretion, 
jaundice, and neoplastic and nonneoplastic mass le
sions. Other nonspecific alterations of the hepatocyte 
can be seen in pregnancy and with estrogen replace
ment therapy, chiefly the presence of megamitochon
dria with crystalline inclusions (Fig. 11-10), intracel
lular bile inclusions, and cholestasis.115

During the past decades, there have been numer
ous reports of liver tumors associated with a history 
of steroid contraception.116-127 Although the lesions 

have been diagnosed using a variety of terms, they 
can be grouped into three main categories: focal 
nodular hyperplasia, hepatocellular adenoma, and 
hepatocellular carcinoma.118 121’122’125’128 129

Focal Nodular Hyperplasia

Focal nodular hyperplasia is a nonneoplastic, tu
morous lesion of the liver that affects women more 
often than men, is most frequent in the third and 
fourth decades of life, and is frequently associated 
with hormonal contraception.125’128’130-132 Most pa
tients with this association are symptomatic and are 
more likely than focal nodular hyperplasia patients 
not using oral contraception to develop spontaneous 
rupture of the liver with hemoperitoneum, a poten
tially fatal complication.133

In asymptomatic patients, the lesion may be 
found incidentally at the time of surgery for other 
conditions. When symptomatic, patients commonly 
present with acute or chronic abdominal pain and a 
palpable mass. Liver function tests are negative, but 
a CT scan is usually diagnostic. The lesion is usually 
single (in rare cases it is multiple) and less than 5 cm 
in diameter. It is frequently located at the surface of 
the liver and may be pedunculated. Although not en
capsulated, it is well circumscribed, firm, fibrous, 
and distinct from the adjacent hepatic tissue. It char
acteristically contains a central stellate scar.

FIGURE 11-9 CT scan of a spontaneous subcapsular hematoma of the liver in severe 
preeclampsia. This patient presented with severe epigastric pain immediately postpartum associ
ated with marked elevation of liver enzymes. Both ultrasound and CT scan revealed a large 
subcapsular lesion (arrows). Fine-needle aspiration confirmed the lesion to be an encapsulated 
hematoma. Resolution occurred without surgery over a period of 7 months.
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FIGURE 11-10 Hepatocyte with abundant mitochondria, some of them gigantic and containing 
crystalline structures (detail in inset). Note the dispersed glycogen granules and well-developed 
endoplasmic reticulum. The specimen is from the liver biopsy of a 28-year-old woman who took 
oral contraceptives for 5 years (X9800; inset, X69,200).

Histologically, the lesion is composed of multiple 
small, confluent nodules of normal-appearing hepa
tocytes arranged in compact plates and cords around 
irregular foci of hyperplastic bile ducts and small 
blood vessels, within a fibrous collagenous stroma 
with lymphocytic infiltration (Figs. 11-11 and 11-12). 
Hemorrhage may occur within the tumor or may 
progress to rupture of the liver and hemoperitone
um, a catastrophic complication that requires imme
diate surgical treatment and occurs particularly in 
cases associated with steroid contraception.132 The 
lesions of focal nodular hyperplasia may regress 
spontaneously after discontinuance of the steroid 
medication.

Hepatocellular Adenoma

Hepatocellular adenoma is the benign liver lesion 
most commonly associated with oral steroid contra
ception.118’119’128134_l36 This lesion was rare until the 
1970s, ten years after the introduction of hormonal 
contraception. Since then, an increasing number of 
reports have confirmed this association, supporting a 
causal relation. Adenomas also occur in female and 
male patients receiving androgens for therapeutic 
reasons.

Clinically, most patients are symptomatic, pre
senting with chronic right upper quadrant or epigas
tric pain or pressure and usually with a palpable 

mass. If intratumorous or subcapsular hemorrhage 
has occurred, the complaint is of acute upper ab
dominal pain. If rupture of the liver and hemoperi
toneum complicate the problem, the picture is that 
of an acute abdomen. Liver function tests are within 
normal limits. Hepatic angiography and CT scan are 
diagnostic of the tumor mass. Needle biopsies may 
be considered with caution due to the high risk of 
hemorrhage. Like focal nodular hyperplasia, ade
nomas may regress after discontinuance of the ste
roid medication.137’138

Macroscopically, these tumors are usually single, 
although about 25% are multiple. They are well-cir
cumscribed and partially encapsulated masses of tab
ulated, firm, gray-tan tissue that contrast with the 
surrounding darker and homogeneous liver paren
chyma. These adenomas are usually larger than focal 
nodular hyperplasias, but most measure less than 10 
cm in diameter. They are usually located in the right 
lobe of the liver. Some may be very large and can be 
located in the left lobe (Fig. 11-13). These tumors 
may become hemorrhagic and may result in liver 
rupture and hemorrhage. Greatly dilated veins are 
characteristically present within and around these 
hepatocellular adenomas, a factor that plays an im
portant role in hemorrhagic complications.

Histologically, these tumors are composed of 
closely packed cords and masses of slightly pleomor
phic hepatocytes with clear granular cytoplasm, sepa-
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FIGURE 11-11 Panoramic view 
of focal nodular hyperplasia of 
the liver in a patient with a his
tory of oral contraception. The ir
regular dark areas correspond to 
foci of fibrosis containing vascular 
proliferation and hyperplasia of 
bile ducts. They are separated by 
normal-appearing parenchyma.

FIGURE 11-12 High-power view of an area of focal nodular hyperplasia, showing abundant, well- 
preserved cords of hepatocytes surrounding a triangular zone of fibrosis with bile duct 
hyperplasia, proliferation of small blood vessels, and predominantly mononuclear inflammatory 
infiltrate.
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FIGURE 11-13 Large hepatocellular adenoma (18 X 16 X 12 cm) occupying most of the left lobe 
of the liver. A partial lobectomy was performed in this patient, who had a long history of oral 
contraception before conception. The tumor was found at 12 weeks of gestation. Therapeutic 
abortion failed to induce regression of the tumor. Its cut surface was lobulated, focally necrotic, 
and hemorrhagic, thus confirming a CT scan impression. The tumor was negative for estrogen 
and progesterone receptors, but the adjacent normal liver was positive.

rated by irregular sinusoids, with obliteration of the 
lobular hepatic architecture and absence of portal 
spaces and central veins (Fig. 11-14). Dilated veins 
are present randomly throughout the tumors. Bile 
ducts are absent. Fatty metamorphosis may be pre
sent focally. Areas of ischemic necrosis and hemor
rhage are frequently seen. Resection is the treatment 
of choice (see Fig. 11-13).

Hepatocellular Carcinoma

Hepatocellular carcinoma is a distinctive malignant 
neoplasm. It is epidemiologically associated with en
vironmental factors, mainly chemical exposure, and 
is related to viral hepatitis, cirrhosis, irradiation, and 
steroid therapy.120 129 139-144 In geographic areas of 
high prevalence, these tumors affect young and mid
dle-aged adults, mainly men (5:1). In areas of low 
frequency, such as Europe and North America, they 
usually occur in elderly men.

A possible etiologic relation between hepatic ma
lignant tumors and long-term use of steroid hor
mones (contraceptive steroids and anabolic andro
gens) has been evolving in recent years on the basis 
of strong circumstantial evidence.120,127,139-141,145 
This evidence for a relation is strongly suggested by 
a marked increase in the relative risk with contin
uous use of oral contraceptives for more than 5 
years. The risk is postulated to be secondary to es

trogen; however, a recent study did not show an in
creased risk with long-term use of replacement 
estrogen.146 More than 100 cases of oral contracep
tive-associated hepatocellular carcinoma have been 
reported since 1977, and although there is no proof 
of a causal relation, the epidemiologic evidence sug
gests a strong correlation that must be considered 
seriously and evaluated.127,146 This becomes espe
cially evident when the common risk factors of alco
holism and hepatitis B virus are absent.127

Most of these contraceptive-associated malignant 
hepatic tumors have been hepatocellular carcinomas 
occurring in young women, a population at minimal 
risk for this type of lesion in the past. The tumors 
appear de novo, with the exception of a few alleged 
to have resulted from malignant transformation of 
an adenoma. In addition to their ability to metasta
size, these tumors had spontaneous rupture with se
vere hemorrhage in about 10% of cases.

Histologically, hepatocellular carcinomas are dif
ferentiated from focal nodular hyperplasia by the ab
sence of central scarring and vascular and bile duct 
proliferation and by the presence of architectural 
and cytologic criteria of malignancy. These latter cri
teria (irregular cell nests, trabeculae, and acini; infil
trating tumor borders; cellular atypia and pleomor
phism; presence of numerous mitotic figures) are 
even more important in the differential diagnosis of 
hepatocellular adenoma, because both lesions are
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FIGURE 11-14 Needle biopsy of the hepatocellular adenoma shown in Figure 11-13. Note the ir
regular cords and sheets of slightly pleomorphic hepatocytes with focal necrosis and hemorrhage.

monomorphous proliferations of hepatocytes only, 
but adenomas lack the malignant phenotype. In 
young women, many of the carcinomas are of the/t- 
brolamellar oncocytic type, a recently characterized 
and prognostically favorable variant in which cords 
and nests of large eosinophilic cells that show ultra- 
structural features of oncoctyes (packed with large 
and pleomorphic mitochondria) are separated by 
prominent bands of dense collagen (Figs. 11-15 and 
11-16).147-148

Spontaneous Rupture of the Liver

Spontaneous rupture of the liver is not a common 
occurrence. Usually the patients are older, multipa
rous, in the third trimester of pregnancy, and hyper
tensive.110-113 Eclampsia is diagnosed in only about 
25% of the cases. Usually, the patient presents with 
epigastric pain, right upper quadrant pain, or both. 
The pain may have been present for several weeks. 
Usually, there is marked elevation of all liver en
zymes. Spontaneous rupture of a subcapsular hema
toma usually occurs in association with delivery. 
Hemoperitoneum, shock, and death occur in 60% of 
cases. The subcapsular hematoma is usually seen in 
association with histologic findings of fibrin emboli 
in the sinusoids and hepatic arterioles, with peri
portal hemorrhagic necrosis. Unlike the diffuse sub
capsular hematomas noted in eclamptic patients, the 
hematomas in spontaneous hepatic rupture usually 
are confined to the anterior and superior aspects of 
the liver. In pregnant patients presenting with epi

gastric or right upper quadrant pain, it has been rec
ommended that hepatic scans or ultrasound be 
performed to detect the subcapsular hematoma be
fore rupture. This may be achieved by CT scan. 
Most of these instances are associated with the 
HELLP syndrome. Hemangiomas, amebic abscesses,

FIGURE 11-15 Fibrolamellar oncocytic hepatocellular carci- 
noma in a 23-year-old woman. Dense, laminated collagen sepa
rates solid nests of tumor cells.
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FIGURE 11-16 The tumor cells (onco
cytes) in fibrolamellar oncocytic hepato
cellular carcinoma are characterized by 
large size, pleomorphism, and voluminous 
eosinophilic granular cytoplasm packed 
with mitochondria.

and hepatic adenomas and carcinomas have been 
noted as rare causes of hepatic rupture in pregnancy. 
Fine-needle aspiration may be useful in confirming 
the nature of the observed hepatic defect. Large- 
bore needle biopsies should be avoided because they 
are more likely to precipitate a surgical emergency.

SEXUAL, CONTRACEPTIVE, 
AND SANITARY PRACTICES

Death Related to Sexual Activity

Unlike men, women almost never suffer an acute 
myocardial infarct during sexual activity. However, 
air embolism secondary to cunnilingus or air injec
tion for eroticism does occur (see the section on air 
embolism). Although death due to airway obstruc
tion secondary to an aspirated condom is evident, 
asphyxiation secondary to aspiration of semen or the 
impaction of the penis in the hypopharynx may not 
be readily evident. Diagnosis may be established by 
tracheobronchial cytology for the identification of 
sperm.

Complications of Intrauterine Contraception

Although intrauterine contraceptive devices (IUDs) 
were first introduced early in this century, not until 
the advent of inert plastic materials did a multitude 
of devices appear on the medical scene. The main 
problems with the devices included intrauterine re
tention, uterine cramping, bleeding, and myometrial 
embedding of the devices. Critical illness and deaths 

associated with intrauterine devices were first re
ported in 1968 by Scott.149 The deaths attributed to 
the IUD were secondary to septicemia occurring 
shortly after insertion. Two deaths occurred secon
dary to amniotic fluid embolism, with devices that 
were found to be partially protruding through the 
myometrium. Subsequent problems with septicemia 
occurred mostly with the Daikon Shield. With this 
device, the element responsible for infection was the 
multifilament string that protruded through the 
cervix (Fig. 11-17). This string allowed bacteria to 
migrate through its protected interstices and into the 
endometrial cavity. Intrauterine infection became an 
especially important problem when pregnancy oc
curred in the patient wearing the Daikon Shield. 
More recent evaluation of IUDs has revealed little in 
the way of an increased risk for pelvic inflammatory 
disease.150

Beyond these immediate problems was the ques
tion of the fate of the IUD that perforated through 
the myometrium into the peritoneal cavity. Origi
nally, some IUDs such as the Bromberg Bow were of 
a “closed” loop construction. In the peritoneal cavity, 
a loop of bowel could become entrapped within the 
closed loop of this device, resulting in intestinal ob
struction.151 IUDs are now made of relatively inert 
polyethylene plastic impregnated with barium salts. 
The salts enable the device to be seen by radio
graphic procedures. Some devices are “medicated,” 
containing elemental copper or a progestin (Cu7, 
Tatum T, Daikon Shield, Progestasert). The devices 
containing copper tend to invoke an intense fibrous 
reaction when located in the endometrial cavity. Per
foration of the uterus is usually thought to be a 
consequence of insertion. If the uterus is perforated, 
the device may simultaneously perforate adjacent
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structures such as the bladder or colon. The 
nonmedicated devices usually provoke little perito
neal reaction and therefore can be located and re
moved by means of laparoscopy, but the copper- 
wrapped (Cu7, Tatum T) and copper-impregnated 
(Daikon Shield) devices tend to be encapsulated by 
fibrous tissue.

Under experimental conditions, the copper de
vices are immobilized by fibrous tissue, and visceral 
perforation is not seen. Clinically, there have been 
well-documented cases of perforation of the appen
dix, jejunum, and colon by copper-wrapped devices 
that do not appear to be secondary to perforation at 
the time of insertion.

Other complications of intrauterine contracep
tion are discussed in the chapters on the uterine 
corpus (Chap. 4), the fallopian tube (Chap. 5), and 
ectopic pregnancy (Chap. 9).

LAPAROSCOPIC AND PELVISCOPIC INJURIES

Laparoscopy is achieved with a trocar that is sharply 
and blindly introduced transcutaneously into the 
peritoneal cavity. Pelviscopy involves operative ma
nipulation, usually via additional abdominal wall 
puncture sites. Peritoneal insufflation with carbon 
dioxide (CO2) is usually achieved via a Verres needle, 
which is 2 mm in diameter, followed by a primary 
trocar of 10 to 12 mm diameter, and by secondary 
trocars ranging from 5 to 10 mm in diameter. The 
most frequently used primary trocars have sharp py
ramidal tips that cut through the anterior abdominal 
wall fascia when the instrument is thrust against the 
tented lower abdominal wall. Trocars with conical 
tips are available but are much less frequently used; 
the conical tip is somewhat blunted and has no cut-

FIGURE 11-17 Scanning electron photomicrograph of a cross section of the tail of an intrauter
ine contraceptive device (Daikon Shield) that had been in place for 12 years. Note the 
multifilament structure with internal spaces (arrow) that permit safe movement of bacteria.
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ting edge. The Verres needle and primary trocar are 
inserted around or within the umbilicus and directed 
in the midline toward the hollow of the pelvis. Sec
ondary trocars are usually inserted off the midline, 
through the rectus muscle, and the internal punc
ture site is usually viewed from the primary trocar 
site through a laparoscope. Recently, disposable py
ramidal trocars have become available and are widely 
used because they are exceedingly sharp. This char
acteristic tends to reduce the force necessary to pen
etrate the anterior abdominal wall and hence may 
reduce uncontrolled thrust injuries to the peritoneal 
contents and the retroperitoneal structures.152 The 
disposable pyramidal-tipped trocars have a retracta
ble plastic shield that is supposed to advance over the 
sharp pyramidal point once anterior wall penetration 
is achieved. Gynecologic operative procedures by 
laparoscopy (pelviscopy) include the use of scissors, 
scalpels, clips, thermocoagulation, monopolar and bi
polar electrical coagulation, and lasers.

The single most common use of laparoscopy is 
for female sterilization. The most serious direct 
complication has arisen from the use of intraperito
neal electrofulguration by monopolar techniques.153 
During the 1970s, unrecognized bowel injury with 
delayed perforation, sepsis, and death related to 
these techniques led to significant modifications of 
the electrosurgical generators and to a trend away 
from the use of monopolar electrical current to bi
polar current and to the development of mechanical 
devices designed to obstruct the fallopian tubes. 
Another associated injury is intravasation of the in
sufflating gas with gas embolization.153 The me
dium used most often is CO2, which because of its 
solubility constant requires large volumes before 
symptoms are precipitated. The clinical and patho
logic changes are discussed under the topic of gas 
embolization.

Other significant injuries that occur secondary 
to laparoscopic and pelviscopic procedures include 
penetration and laceration injuries occurring with 
the Verres needle or trocar and electrical burns and 
laser injuries to structures near the operative sites.154 
Complications necessitating laparotomy are reported 
in about 3 of 1,000 cases, and deaths are reported in 
1 in 11,000 procedures.154 Lethal vascular injuries 
have occurred secondary to Verres needle and trocar 
injuries to the aorta, vena cava, or the common iliac 
vessels. Most often, deaths follow obvious trocar inju
ries to the major vessels.155 Verres needle vascular 
injuries can be detected by careful dissection of the 
major vessels. In these cases, there usually is exten
sive retroperitoneal hemorrhage.

Unrecognized gastrointestinal injuries of a signif
icant nature are common and often become medico
legal issues. The nature of these injuries is important 
in ascertaining causation and instituting or designing 
preventive techniques or equipment. The main ques
tion has been whether there are distinctive histologic 
changes attributable to a thermally induced injury 

versus a perforation-type injury.156’157 From the clin
ical perspective, surgically induced perforations man
ifest within a day or so after the injury, whereas 
perforations induced by thermal injury occur some 
days later. With sterilization by unipolar electroful
guration, death most commonly followed sepsis that 
developed after presumed electrical bowel injury 
with subsequent perforation. The exact mechanism 
for the injury is unknown, although it was attributed 
to spark gapping, inadvertent touching of adjacent 
bowel with an active electrode or hot instrument, or 
even by the heat retained within the fulgurated 
tissue itself. In 1981, this led to an admonition by 
the American Association of Gynecologic Laparo- 
scopists that methods other than unipolar steriliza
tion should be used for female sterilization.

Levy and colleagues studied the effects of four 
types of intestinal injuries in rabbits at 24, 28, 72, 
and 96 hours.156 They felt that there were distinct 
differences between electrical injuries (unipolar and 
monopolar) and puncture injuries. As in a previous 
report by Thompson and Wheeless in a small series 
of human cases with presumed unipolar electrical 
injury, it was noted that, in contrast to a puncture 
injury, electrically induced injuries had coagulative 
necrosis with a relative absence of white cell infil
trates within the lesion site.157 In contrast to the ob
servations of Thompson and Wheeless, Levy and 
colleagues did not correlate more extensive necrosis 
of the outer muscular bundle of the bowel with an 
electrical injury. From our own observations of 3 
known electrical injuries and 3 puncture injuries, 
the former injury to the outer muscle layer was not
ably more extensive and somewhat characteristic, as 
Thompson and Wheeless reported.157 We have 
noted similar patterns of injury to the muscularis of 
the fallopian tube after unipolar and bipolar elec
trofulguration procedures (Figs. 11-18 and 11-19). 
Puncture injuries tend to tear or cut muscle bun
dles, with muscular retraction being somewhat 
greater in the outer muscle bundle. The sharp na
ture of the injury is usually apparent, even in inju
ries to the bladder, where the muscle pattern is not 
as distinct as in the bowel (Figs. 11-20 and 11-21). 
The excised bowel segment at the perforation site 
should be sectioned carefully to exclude a surgically 
independent cause of perforation, such as a rup
tured diverticulum.

Large and small bowel puncture injuries occur 
most often because of adhesions and frequently are 
unrecognized by the surgeon because the segment 
of involved bowel adheres to the anterior abdominal 
wall at the peritoneal trocar site. The surgeon, 
therefore, is unable to recognize the possibility at 
the time of surgery unless a 360° scan of the ante
rior peritoneum is carried out and the bowel is visu
alized coming up to the trocar site. For an accurate 
assessment of tbe cause of injury, careful observa
tions at the time of corrective surgery should be 
recorded.
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FIGURE 11-18 Exit trocar injury to the small bowel (straight arrow) with stretching, tearing, and 
acute inflammatory infiltrate involving the muscularis (curved arrow). The injury occurred during 
a laparoscopic sterilization procedure 8 hours before this specimen was taken and was identified 
by bowel contents leaking through the umbilical trocar site.

FIGURE 11-19 Small bowel puncture site of the exit trocar injury shown in Figure 11-18. Note 
the retracted but severed ends of the muscularis and the acute inflammatory infiltrate (arrow).
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FIGURE 11-20 Site of a perforation 6 days after lysis of bowel adhesions using monopolar 
electrosurigcal devices. Note the contracted muscularis with more marked loss of the outer mus
cle layer (arrow).

FIGURE 11-21 Detail of Figure 11-20, showing the differential loss of outer muscle mass (arrow) 
with contraction pattern and little local acute inflammatory infiltrate.



References I 645

VAGINAL DOUCHING

Air embolism is a potential hazard of vaginal 
douching during pregnancy (see the section on air 
embolism). Air and fluids injected intravaginally may 
pass through the endometrial cavity and fallopian 
tubes to enter the peritoneal cavity, much in the 
same fashion as in diagnostic tests such as hysterosal- 
pingography. Two problems may be seen secondary 
to such an event. First, the patient may present with 
abdominal discomfort and, if in the process of med
ical evaluation an upright x-ray film of the abdomen 
is obtained, free air may be visualized beneath the 
diaphragm. This could lead to an unnecessary lapa
rotomy with a preoperative diagnosis of ruptured 
viscus. The second problem is the intraperitoneal in
stillation of nonsterile fluid, irritating chemicals, or 
both. Acute bacterial salpingitis or peritonitis or 
chemical peritonitis may ensue. Some researchers be
lieve that talc powders are implicated in the patho
genesis of malignant epithelial tumors of the ovary.

TOXIC SHOCK SYNDROME

Toxic shock syndrome was originally described in 
1978 by Todd and associates.158 They showed a rela
tion between the syndrome and the finding of Sta
phylococcus aureus, phage group 1, in mucosal or 
sequestered sites. The systemic syndrome is a 
multisystem illness with a wide range of signs and 
symptoms. The Centers for Disease Control defini
tion for the syndrome includes the following:

Fever of 38.9°C (102°F) or higher
Diffuse macular erythroderma
Hypotension
Systemic symptoms involving three or more of 

the following organ systems: gastrointestinal, 
muscular, mucosal membranes, renal, hepa
tic, hematologic, or central nervous system

Desquamation 1 to 2 weeks after the onset of the 
illness

Negative serologic tests (Rocky Mountain 
spotted fever, leptospirosis, or measles)

No evidence of another cause for the illness.

The toxic shock cases rapidly gained national at
tention because they were reported in large numbers 
among young, previously healthy women who were 
menstruating.159 By October 1981, 1330 cases were 
reported to the Centers for Disease Control, with a 
case fatality rate of 5.9%.160 Although toxic shock 
syndrome has been reported in males and is associ
ated with a multitude of surgically and nonsurgically 
caused focal infections, about 90% of cases occur in 
women at or near the time of menstruation, most of 
whom have been using tampons. Early in the 1980s, 
epidemiologic data suggested that the syndrome had 
a direct relation with the chemical composition and 

absorbency capacity of newer tampons introduced in 
the late 1970s.161 Although the chemical composi
tion of these tampons has been modified, toxic shock 
syndrome remains a risk for tampon users, especially 
those in their late teens. The mechanism for initial 
mucosal injury was thought to be secondary to vag
inal mucosal drying with point ulceration, allowing 
staphylococcal colonization.160 There has been some 
question regarding the association of toxic shock syn
drome with features other than menstruation and 
the use of tampons. Lanes and colleagues noted a 
positive association with a recent history of vaginitis 
and a negative association with oral contraceptive 
use.162 After high absorbency tampons were with
drawn from the market in 1981 and the absorbency 
of other tampons was lowered through 1985, the in
cidence of menstrual-associated toxic shock syn
drome has markedly decreased. The fatality rate has 
declined to about 2%.

Recently, cases of toxic shock syndrome have 
been reported in association with the use of vaginal 
contraceptive sponges made of polyurethane. The 
symptoms and signs are not related to menstruation. 
Toxic shock syndrome also has been reported in as
sociation with genital laser procedures, and there 
have been similar clinical presentations secondary to 
group A streptococcal infections involving sponta
neous abortion.163’164

The major cause for the syndrome complex is al
most always an infection with a strain of S. aureus 
that produces exoprotein toxins. Most of the men
strual-associated toxic shock cases are related to 5. 
aureus strains producing toxic shock syndrome tox
ins.165 Other toxins, particularly enterotoxins B and 
C, can produce identical symptoms, as can some of 
the streptococcal toxins.

The histopathologic changes noted in fatal cases 
are similar to the changes previously reported in 
scarlet fever.166 The predominant pathologic lesion 
appears to be that of vascular injury. The main 
findings have been in the skin, vaginal mucosa, lung, 
liver, and kidney. Mucosal edema, ulceration, and 
perivasculitis are seen in the vagina. In the lung, pul
monary congestion, alveolar hemorrhage, edema, 
and hyaline membrane formation are frequently 
noted. Periportal inflammation and microvesicular 
fatty change are seen in the liver. The renal changes 
are most consistent with acute tubular necrosis. In 
addition, occasional cases of adrenal hemorrhage 
have been recorded.
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New Technologies in 
Gynecologic Pathology

Alain Verhest, Hironobu Sasano, Shinji Sato, and Akira Yajima

CYTOMETRY

Measurement of DNA content has been a valuable 
technique in the study of gynecologic tumors for 
many years.1 The clinical relevance of DNA content 
is based on the linkage between extensive chromo
some aberrations and shifts from euploidy with loss 
of modal value. The goal is to better assess prog
nostic indicators by supplementing subjective histo
logic type and grading with more objective 
measurements.

Methodology

There are basic differences between flow cytometry 
(FCM) and static DNA analyzers. FCM favors the 
measurement of a huge number of signals, supposed 
to be single unaltered cells, so that the information 
on the quantity of “events” is valuable. In static de
vices, the technique is based on the stoichiometric 
character of the Feulgen stain, which is directly pro
portional to the amount of DNA in the nucleus. 
Individual cells are submitted interactively to a 
skilled observer, and each single cell is taken into 
consideration. Superpositions, fragments, and benign 
accompanying cells are discarded, making the total 
number of measured cells much lower (200 to 300 
nuclei). This interactive morphonuclear analysis al
lows a stepwise multiparametric discriminant analy
sis, selecting for each pathologic entity between the 
most significant morphometric (nuclear area) and 
densitometric (DNA index) parameters and ana

lyzing the spatial distribution and condensation of 
the chromatin.2

Both FCM and ICM (interactive computerized 
cytometry) can be applied to fine-needle aspiration 
material if adequately sampled. A cell suspension at a 
minimal concentration of 2 X 106 cells/mL in buffer 
solution is needed for FCM; full details of the proce
dure are explained elsewhere.34 For ICM, smears 
can be obtained from aspirates, surgical specimens, 
or resuspension of paraffin-embedded blocks.5 Small 
aneuploid stem lines and intratumoral heterogeneity 
are detected more easily in aspirates than in tumor 
pieces.6 The smears are immediately fixed in EFA 
(96% ethanol, 75 vol; 40% neutral formol, 20 vol; 
5% acetic acid, 5 vol). They can be stored at 4°C.

Comparison of FCM with ICM shows 80% agree
ment in ploidy assessment. However, some cases 
judged as diploid by FCM were reclassified as aneu
ploid by ICM. It is therefore recommended that 
FCM diploid cases be confirmed by an ICM analy
sis.7 The major pitfalls in the accuracy of interactive 
computerized cytometry arise in the reproducibility 
of the sampling and staining procedures and in the 
standardization of the digital analyses.8

Ovary

Abnormal karyotypes and DNA values in ovarian 
cancer have been found in some reports to be inde
pendent adverse prognostic indicators of patient sur
vival.9 The DNA index combined with the number 
of aneuploid clones and the S-phase fraction is 
prognostically significant.10 The DNA content in
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both primary tumors and metastatic ascites is pre
dominantly hypodiploid and paratriploid.11-15 Aneu- 
ploid tumor cells are more often identified in 
advanced cases than in earlier stages of the disease.3 
Paratriploid tumors also are more disseminated at 
the time of diagnosis, which could be due to an early 
loss of chromosomes followed by duplication of the 
hypodiploid clones leading to near triploidy.16 Near
diploid tumors have a more favorable prognosis.17

Tumors of low malignant potential (borderline 
tumors) should perhaps be reassessed in the light of 
their DNA analysis. Five of 35 of these ovarian bor
derline tumors studied by our group (unpublished 
data) were hyperdiploid and aneuploid, suggesting 
that they should be considered early carcinomas.

Corpus Uteri

In endometrial carcinoma, diploid tumors have a 
better prognosis than aneuploid tumors,17 and the 
ploidy group is related to the degree of differentia
tion. Attempts to differentiate between atypical hy
perplasia and carcinoma give inconclusive results by 
DNA analysis, because diploidy with occasional 
peridiploidy is present in atypical hyperplasia and in 
early carcinoma.9 Morphometry sometimes helps in 
the differential diagnosis of papillary carcinoma with 
or without a background of atypical hyperplasia.18

Cervix

Premalignant lesions show two groups of modal val
ues, one at the diploid level and one at the 
hypertriploid-tetraploid level, with in situ carcinoma 
having undergone less change than invasive carci
noma. Histograms obtained from severe dysplasia 
and carcinoma in situ were found sufficiently differ
ent compared with those from mild lesions to be pro
posed as an automatic prescreening procedure for 
cancer diagnosis.19

Changes in nuclear shape and chromatin struc
ture observed in cervical intraepithelial neoplasia 
(CIN) have been compared with normal cells on ref
erence smears. Not surprisingly, significant devia
tions were also detected close to the intraepithelial 
lesion in histologically normal-appearing cells, augur
ing possible recurrence after surgical excision or ab
lation of the visible lesion.20 The risk is highlighted 
by the demonstration of human papillomavirus in 
the nuclei of “normal” epithelium adjacent to lesions 
and persisting in the residual tissue after local 
treatment.21

A comparative study between a group of pure 
CIN III cases and selected CIN areas adjacent to the 
invasive component of cervical cancers revealed sig
nificant differences in a panel of photometric fea
tures. The CIN lesions associated with invasive 
cancer all showed features consistent with potentially 
progressive lesions, whereas the pure CIN cases 

could be divided into a similar cluster (62% of pa
tients younger than 45 years, and 27% of those older 
than 45 years) and a separate cluster suggesting the 
possibility of regression.22

Cervical squamous cell carcinomas are near dip
loid or hypertriploid.23 DNA analyses tend to sug
gest that tumors with large nuclei and a triploid to 
tetrapioid range have a better survival rate and late 
distant metastases. Those peridiploid tumors with a 
worse prognosis can be identified histologically as of 
the small cell type.17

Breast

Many prognostic indicators have already proved to 
be relevant in breast cancer, and every new machine
generated parameter or combination of parameters 
must provide nonredundant information. They can 
be used to quantify objectively the subjective ap
praisal of the shape, size, and hyperchromatism used 
in the scoring of Bloom and Richardson.24 They are 
equally informative with fresh imprints or with 
smears from fine-needle aspiration.25 26

DNA content and its derivatives (DNA index, 
DNA malignancy grade) have been correlated more 
or less successfully with histologic grading, receptor 
status, and lymph node status.27’28 Involvement of 
the axillary lymph nodes is most important in the 
prediction of disease-free interval.29 By DNA mea
surements, both node-negative and node-positive 
cases can be split into separate prognostic 
subgroups.30

Correlation of aneuploidy with tumor size is bi
ased by the frequency of diploid, small, nonpalpable 
tumors easily detected by mammography during 
their indolent course. Aneuploidy often precedes the 
invasive stage; aneuploid tumors grow more rapidly, 
and their aggressive behavior is correlated with ab
sent estrogen receptors and poorly differentiated his
tologic type.30-33

Measurements of the nuclear area in invasive 
cancers are in agreement with the concept that less 
aggressive tumors contain cells with smaller nu
clei.2534 These measurements have been used to dif
ferentiate between atypical ductal hyperplasia and in 
situ carcinoma.35

Nuclear DNA distribution is supposed to predict 
the outcome of the disease, but results from differ
ent groups remain contradictory. Clinical application 
to the care of individual patients should be consid
ered questionable. In this regard, study of the 
S-phase fraction in combination with ploidy27 or the 
combined use of DNA content and histologic charac
terization9 seem better than either method alone. 
For some authors, there is no clear relation between 
histogram distribution of DNA and 5-bromodeoxy- 
uridine (BrdU) labeling index. There may be tumors 
with hyperdiploid or frankly aneuploid cells but with 
low S-phase fraction, raising the question of the bio
logical significance of these aneuploid cells.36
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Another promising application is the study of 
morphometric and textural modifications of breast 
tumor cells related to their response during chemo
therapy.37 These studies promise to be useful in the 
identification of chemosensitive stem lines and may 
help to develop new therapeutic strategies.

Conclusion

The ability of DNA ploidy to predict recurrence and 
survival is more reliable in early stages of cancer, but 
ploidy and other cytometric determinations do not 
facilitate the early diagnosis of malignancy. More
over, no single parameter threshold has a specific 
meaning. When assessing the information that a 
single parameter provides, it is necessary to consider 
whether that factor has a direct impact on other rel
evant prognostic factors.

DNA content is a stable, easily measured marker 
of tumor cells. It gives valuable information about 
the biology of the cell, which must not be confused 
with the clinical behavior of the clone. How these 
measurements may be applied to the management of 
individual patients with cancer remains controversial. 
The measurements should not be used for individual 
therapeutic decisions.

IMMUNOHISTOCHEMICAL ANALYSIS 
OF CELL CYCLE-RELATED ANTIGENS

Cell kinetic information is becoming a valuable ad
junct to histopathologically based tumor classifica
tion. It is well known that the identification of 
proliferating compartments in human tumor tissues 
is important in predicting biological behavior. 
Among the various methods used to assess cell pro
liferation or cell kinetics in human surgical speci
mens submitted to pathology laboratories, immuno
histochemical analysis of cell cycle-related antigens 
has several advantages over other reported methods, 
including thymidine labeling index, BrdU, and 
FCM: cellular and tissue architectures are main
tained (especially compared with FCM), the method 
is relatively simple and rapid, and the use of radioac
tivity is avoided. Therefore, immunohistochemical 
detection of cell cycle-related antigens has the poten
tial to become important in assessment of tumor cell 
kinetics in pathologic material routinely submitted to 
the laboratory. This section reviews the three cell cy
cle-related nuclear antigens most extensively studied 
in human tumors by immunohistochemical methods.

DNA Polymerase a

DNA polymerase a is an enzyme that plays a central 
role in DNA replication in mammalian cells.38 The 
production of a monoclonal antibody against DNA 

polymerase a provided a new method for detecting 
proliferative activity of both tumor cells and normal 
cells with high proliferative activity.39 The enzyme is 
localized in the nucleus at the Gj/S or G2 phase and 
in the cytoplasm at the M phase of cultured human 
cells; it is not detected in resting cells.40 DNA poly
merase a was extensively studied immunohistochemi- 
cally in various human neoplasms by Tsutsumi and 
colleagues.41 In human gynecologic tumors, Mushika 
and associates reported that the proportion of cells 
positive for DNA polymerase a increased progres
sively in dysplasia, carcinoma in situ, and invasive 
squamous carcinoma of the cervix.42 However, 
immunostaining of DNA polymerase a requires 
frozen sections, and in our experience the results are 
easily affected by fixation. Therefore, analysis of 
DNA polymerase a is not widely used in diagnostic 
laboratories.

KI67

Ki67 is a mouse monoclonal antibody that was pro
duced by Gerdes and colleagues in 1983.43 The pre
cise nature and composition of the antigen are 
unknown, but it is considered to be a nuclear antigen 
present in all phases of the cell cycle except for the 
Go phase.44 It has been postulated that the number 
of cells with positive immunoreactivity of Ki67 per 
total number of tumor cells represents the number 
of cells cycling at any one time (ie, the growth frac
tion). However, Ki67 labeling obtained by immuno
histochemistry in various tumors has not necessarily 
been consistent with flow cytometric studies and the 
usual clinical and histologic parameters used to pre
dict clinical outcome.45 Ki67 labeling also requires 
frozen sections, as in the case of DNA polymerase a, 
but can be demonstrated on cytologic smears if ap
propriately processed.46 Ki67 labeling eventually 
may be worth incorporating into a routine diagnostic 
service, but it awaits further investigations to be es
tablished as an independent prognostic indicator.

Proliferating Cell Nuclear Antigen

Proliferating cell nuclear antigen (PCNA) was dis
covered initially by Miyachi and associates as a nu
clear antigen that reacts with an autoantibody in the 
sera of some patients with systemic lupus erythema
tosus.47 Subsequent studies have revealed that the ex
pression of this 36-kd nuclear antigen correlates with 
the late G! and S-phase of the cell cycle.48 PCNA 
later turned out to be an auxiliary protein of DNA 
polymerase 8 and is considered to play an important 
role in the initiation of cell proliferation.49 Recently, 
Hall and colleagues employed monoclonal antibody 
PC-10, which recognizes a fixation- and processing
resistant epitope of PCNA and thus is appropriate 
for immunohistochemistry in routinely processed 
surgical pathology specimens.50 With the introduc-
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tion of this antibody, immunolocalization of PCNA 
has a practical advantage over that of Ki67 and DNA 
polymerase a for assessing cell kinetics on tissue sec
tions: PCNA can be detected to some extent in for
malin-fixed and paraffin-embedded specimens. This 
makes retrospective studies of cell kinetics possible. 
However, PCNA immunoreactivity is considerably 
influenced by tissue preparation, especially choice of 
fixatives and duration of fixation. In addition, intra- 
and interobserver errors in interpretation are still 
prominent. The PCNA labeling index has been dem
onstrated to be consistent with the Ki67 labeling in
dex,5051 BrdU incorporation,50 and flow-cytometric 
S-phase analysis,52 although conflicting data have 
been reported. Contradictory results have been re
ported in correlation of the PCNA labeling index 
with the clinical outcome of various malignant 
tumors.

The variability of PCNA data obtained in previ
ous investigations may be due to lack of sensitivity in 
the immunohistochemical detection system, lack of 
uniformity in preparing the tissue specimens, the 
choice of antibodies, or differences in scoring 
methods (eg, how to interpret weakly stained PCNA 
immunoreactivity). At this juncture, PCNA labeling 
is best assessed by (1) using immediately and briefly 
fixed (10% formalin or 4% paraformaldehyde) and 
paraffin-embedded specimens; (2) employing a mon
oclonal antibody against a tissue-processing-resistant 
epitope of PCNA; and (3) counting all PCNA-reac- 
tive nuclei as positive regardless of intensity of 
immunostain. Under these conditions, PCNA was 
successfully and reproducibly localized in our labora
tory in surgical pathology materials including gyne
cologic specimens (Figs. 12-1 and 12-2). We recom
mend incorporating PCNA immunohistochemistry 
into the techniques available in pathology 
laboratories.

AgNORS

Nucleolar organizer regions (NORs) are loops of ri
bosomal DNA (rDNA) present in the nuclei of cells 
that possess ribosomal RNA (rRNA) genes.53 These 
rRNA are transcribed by RNA polymerase I and ul
timately direct the synthesis of protein. Therefore, 
NOR numbers appear to reflect cellular and nuclear 
activity. NO Rs can be easily visualized by a silver im
pregnation technique originally described on meta
phase chromosome spreads and then applied to 
histologic sections. Since Crocker and Nar reported 
a one-step silver staining technique for nucleolar or
ganizer regions applicable to routinely processed for
malin-fixed and paraffin-embedded tissues,54 the 
method has been widely used in the study of human 
neoplasms. The argyrophilic structures obtained by a 
one-step silver stain (AgNORs) are NOR-associated 
nonhistone nucleoproteins.

AgNORs appear as multiple granular, well- 
defined, black, silver-stained intranuclear structures, 
sometimes in aggregates within the nucleolus (Color 
Figure 12-1). In human ovarian epithelial tumors 
(Sasano and associates, unpublished observations), 
the mean number of AgNORs per nucleus is corre
lated with histologic nuclear grade (Fig. 12-3) and 
histologic type of the neoplasms (Fig. 12-4). How
ever, Wilkinson and colleagues studied AgNORs in 
human endometrial lesions and found no significant 
differences of the mean number of AgNORs per nu
cleus among intraendometrial neoplasia, hyperplastic 
mucosa, and normal proliferative mucosa, with a 
slight increase in invasive adenocarcinoma.55

AgNOR staining and counting is a relatively easy 
and simple method, and only a darkroom facility is 
required when performing this stain in diagnostic pa
thology laboratories. AgNORs are, however, associ-

FIGURE 12-1 Immunolocalization of 
proliferating cell nuclear antigen in 
proliferative human endometrium. Im
munoreactivity is observed in stroma 
(5) and glands (G).



654 I Chapter 12. New Technologies in Gynecologic Pathology

FIGURE 12-2 Immunolocalization of 
proliferating cell nuclear antigen 
(PCNA) in poorly differentiated endo
metrial adenocarcinoma. Almost all 
the tumor cells are positive for PCNA.

ated with several major technical problems, includ
ing intra- and interobserver errors in counting the 
silver grains, and the effects of fixation (increasing 
fixation time resulting in a tendency for the smaller 
intranucleolar dots to coalesce).56 In addition, in
creasing numbers of reports have demonstrated no 
relation between AgNORs and prognosis, clinical 
course, cell proliferation indices, and DNA ploidy.57 
Therefore, the practical value of AgNORs remains 
to be evaluated at this juncture.

KARYOTYPING

At the beginning of the century, Boveri expressed 
the theory that mitotic anomalies lead to malignant

Nuclear Grade
FIGURE 12-3 Correlation between nuclear grade and mean 
number of AgNORs per nucleus in serous and mucinous carci
noma of the ovary.

transformations.58 The results of cytogenetic studies 
conducted on animal and human tumors over the 
subsequent three quarters of a century have favored 
this hypothesis, and chromosome anomalies are 
today considered a major event in carcinogenesis.59 
The current karyotype nomenclature is based on the 
banding techniques of the 1970s,60 which individual
ized 500 to 600 chromatin segments and was crucial 
in proving that almost all tumor metaphases are ac
tually abnormal.61

For a couple of decades, cytogenetic studies have 
been more rewarding in human leukemia than in 
solid tumors, because the higher mitotic rate and 
natural suspension state of bone marrow aspirates fa-

FIGURE 12-4 Correlation between histologic types of ovarian 
serous and mucinous neoplasms and pooled mean AgNOR num
bers per nucleus, ser ade, serous cystadenoma; ser Imp, serous 
adenocarcinoma of low malignant potential; ser car, serous ade
nocarcinoma; muc ade, mucinous cystadenoma; muc Imp, mu
cinous adenocarcinoma of low malignant potential; muc car, 
mucinous carcinoma.
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vored cytogenetic analyses in the leukemias. Al
though appropriate studies of chromosomes in solid 
tumors are still few (less than 20% of more than 
14,000 cancer cases in one major analysis62), they 
prove that nonrandom specific changes occur in 
solid tumors the same way they do in leukemias and 
lymphomas, hallmarked by an abnormal clone with 
markers and consistent chromosome breakpoints in 
the whole cell population.

It is now well established that chromosome 
rearrangements are nonrandom and often specific 
for the histologic pattern of the neoplastic prolifera
tion.63 Some cytogenetic findings are pathognomonic 
of tumor subtypes, such as t(X;18) in synovial sar
coma, t(12;16) in myxoid liposarcoma, and t(ll;22) 
in Ewing’s sarcoma, or of their embryologic origin 
(isol2p in testicular germ cell tumors).64,65 This mor
phology-associated profile may be helpful in cases of 
uncertain differentiation or origin and is becoming 
accepted as an aid in the diagnosis of soft-tissue tu
mors. Despite the fact that epithelial tumors are 
much more common than sarcomas, sarcomas still 
constitute the bulk of the reports. This is because 
their chromosome rearrangements are unique and 
simple, as they are in hematologic neoplasms, and 
because they may retain a relative karyotypic stability 
through clinical progression and metastasis.

The recurrent chromosome breakpoints of be
nign tumors are not the same as those of their malig
nant counterparts. There may be specific regions 
preferentially affected in certain benign neoplasms.66 
It is, however, possible that the underlying cause is 
the same, although the biological effects depend on 
the affected breakpoints distinguishing benign neo
plasms from their malignant counterparts.67 Proba
bly at its very beginning, a tumor is still polyclonal 
and occasionally multicentric. One or a small 
number of cells initiate the process of neoplasia by 
monoclonal selection, with the genetic alteration it
self allowing the outgrowth of the dominant cell by 
clonal expansion. The tumors remain monoclonal 
but heterogeneous, composed of different subclones 
with subsequent (secondary) chromosome changes 
selected by their growth advantage, their drug resis
tance, and the more aggressive biological behavior 
they can offer.

At the time of surgery and sampling for 
cytogenetic studies, carcinomas are already fully de
veloped. Their karyotype at that stage is far more 
complex and is blurred by many secondary changes 
often not related to a specific disease. Significant pri
mary changes tend to be obscured, and their analysis 
is puzzling; interpretation is time-consuming and 
sometimes meaningless. Nevertheless, detection of 
minor DNA changes remains beyond the resolution 
of “metaphase cytogenetics” and needs more sophis
ticated methods, such as molecular genetics or in situ 
hybridization. This promising new approach uses flu
orescent DNA probes specific to known regions of 
the genome to measure numerical heterogeneity in 
tumors and even in normal tissues and to demon

strate structural rearrangements.68,69 Combining in 
situ hybridization on nuclei isolated from fresh tissue 
and metaphase cytogenetics will certainly improve 
the interpretation of complex karyotypes.70 The 
major advantage of interphase cytogenetics is that it 
requires only a small number of cells, its sensitivity 
allowing the detection of minimal residual disease.68

Karyotyping is the first step of recognition of the 
chromosome profiles of the tumors. Once the profile 
is characterized, interphase cytogenetics becomes rel
evant to the study of a larger series, including 
archival material, allowing an assessment of the prog
nostic significance of every deviation from normal.

Malignant Tumors

Ovary

The first karyotypic studies in the ovary were con
ducted on metastatic fluids or cell lines and yielded 
confusing results. Throughout the bulk of this com
plex information, chromosomes 1 and 6 and, to a 
lesser degree, chromosome 11 remain the more con
sistently involved in structural rearrangements (Fig. 
12-5).14,71-73

Published studies deal mostly with the common 
epithelial adenocarcinomas, which represent more 
than 80% of all ovarian cancers. A t(6;14) transloca
tion was described in 12 papillary cystadenocarcino
mas,74 but it could not be confirmed as specifically 
and systematically involved in ovarian carcino
mas.72,75-77 However, aberrations of 6q could be an 
important constituent of ovarian cancer, having been 
recognized in various histologic types and cell 
lines.72,78,79 Chromosome 7 has also been reported in 
structural or numerical rearrangements.76,80-82

In a recent survey, structural rearrangement 
breakpoints in 53 ovarian carcinomas appeared 
nonrandomly clustered in certain chromosome re
gions and could be related to tumor-specific allele 
loss.16 The potential existence of a tumor suppressor 
gene has been suggested in deletions of 6q and 17p, 
whose loss favors transformation.83 In the survey, 7 
of the 53 carcinomas of the ovary displayed simple 
karyotypic changes: 5 had numerical changes only (2 
of these being trisomic 12) and 2 had a single trans
location as the sole anomaly.16 Such simple karyo
typic changes appear to be preferentially demon
strated in well-differentiated carcinomas or in bor
derline tumors.84,85 These changes might precede 
complex aneuploidies acquired during the pro
gressive dedifferentiation of the tumor, according to 
the theory of clonal evolution as a cause of more ag
gressive phenotype.84,86

Complex karyotypes are more frequent in serous 
papillary tumors than in mucinous and clear cell car
cinomas.16 Among 46 cases with complex aberra
tions, chromosomes 1, 3, and 6 were commonly 
altered, as already mentioned in previous studies; 
chromosome 19p arms were affected 26 times, and q 
arms 14 times. Twelve tumors had a breakpoint in
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FIGURE 12-5 Karyotype from an ovarian metastatic ascites. Tetraploidization with subsequent 
losses and structural anomalies affects almost all pairs. Short arms of chromosome 6 are deleted; 
p arms of derivative chromosome 7 contain a homogeneous staining region; and abnormal chro
mosomes in pair 11 are der (1;11). (Verhest A, Van Schoubroek F, Lambot M: Identification of 
abnormal chromosomes in a metastic ovarian tumor. Abstract from the 5th European Congress of 
Cytology. European Federation of Cytology Societies, Milano, 1975)

11 pl3. Nevertheless, a common cytogenetic event in 
the development of ovarian carcinoma has not been 
detected. A study by Atkin and associates suggested 
an inverse correlation between the presence of chro
mosome 1 and survival rate,75 but this correlation 
was not significant in another series.81

Carcinosarcoma (malignant mixed mesodermal 
tumor) has been reported only twice: isochromo
some for the short arms of nb 5 was noted, and both 
cases were also triploid.75’87 Nonepithelial tumors are 
still poorly documented: two studies of immature 

teratomas suggest a possible link between poor prog
nosis and deviations in karyotype.88,89 Cytogenetic 
studies of sex cord-stromal tumors deal mainly with 
the fibroma-thecoma group, in which trisomy 12 was 
found as a nonrandom change. The same anomaly is 
shared by some granulosa cell tumors85’9091 and 
uterine leiomyomas.92 Two reported cases of granu
losa cell tumor are comparable, with a structural 
rearrangement of 6q leading to loss of genetic 
material.93’94

Once again, these simple numerical or structural
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anomalies may reflect a low-grade malignant poten
tial,84 as they do in epithelial tumors. It is premature 
to draw any prognostic conclusion, however, because 
6q breakpoints are found in a broad spectrum of car
cinomas, including those of ovarian origin.62

Breast

Breast cancer is the most frequently occurring 
cancer in women living in Europe and North Amer
ica. It displays a variable and somewhat unpredicta
ble outcome, even in small tumors, and therefore is 
in need of accurate predictors of behavior. Tech
nical difficulties encountered in solid tumor 
cytogenetic studies are conspicuous in breast can
cer; therefore, specificity of primary changes re
mains to be confirmed. A recent large study claims 
a rate of success of 18% (banded karyotypes availa
ble), with a final tally of 26 meaningful cases.95 The 
results show the great instability of the population, 
often without clearly defined modal values. Two 
ductal carcinomas with early invasion had a diploid 
karyotype; most tumors were in the triploid range, 
sometimes with a hypodiploid sideline. One or more 
sites were involved in almost 80% of the published 
observations on chromosome 1, and chromosomes 3 
and 11 were affected in 45% of the cases.62 95 In 
other series, rearrangements of chromosomes 6, 7, 
11, 16, and 17 were noted;96-99 they are not consid
ered as primary but rather as secondary (acquired 
during tumor progression), and they may confer a 
selective advantage in cell proliferation. In another 
study, trisomic cells for chromosomes 1 and 18 were 
detected by in situ hybridization in an otherwise 
diploid DNA pattern.100

Several regions on chromosome 1 are the tar
gets of rearrangements that result in genic imbal
ance between alleles,96 97’99101 implicated in breast 
cancer development.102 Loss of chromosome 16 is 
another interesting feature.98" This loss is some
times preceded in a first evolutionary step by long- 
arm rearrangements leading to homozygosity of the 
16q21-24 segment in early carcinomas. This seg
ment thus has been proposed as a site of a putative 
breast cancer suppressor gene relevant to cancer in
itiation.95 This chromosome could be discarded in 
later stages by further multiple abnormalities re
lated to tumor progression. Allelic defect is not 
limited to chromosome 16 in breast cancer.98’103 A 
17p deletion has been identified,104 105 including the 
locus of the p53 gene.106 The protein product of 
this gene plays a role in the regulation of the cell 
cycle and is considered a potential antioncogene 
(see below).

As expected, loss of heterozygosity (LOH) and 
oncogene amplification are not limited to breast 
cancer; lq, 3p, lip, 13q, and 17p sites of mutation 
are shared with other epithelial tumors of the lung, 
gastrointestinal tract, and kidney and urinary tract, 
and with some sarcomas.107

Somatic mutations have been related to other 

prognostic factors, such as hormone receptors and 
histologic grade.108 However, no significant associa
tion with disease-free interval and overall survival 
can be accurately drawn due to the lack of repro
ducibility of the results among different authors. 
Lack of uniformity in the statistical management of 
the data is another pitfall.107 109 Quantitative DNA 
analysis appears more relevant to prognostic 
assessment.

Corpus Uteri

In a recent comprehensive survey, only 25 cases of 
cytogenetically analyzed endometrial carcinoma 
could be collected from the literature.15 More re
cently, 24 new observations have been reported in 
detail.110 Trisomy and tetrasomy lq appear the most 
consistent anomaly in these series, with a mean fre
quency of 75%. Breakpoints on chromosome 1 are 
common in human neoplasia but are generally con
sidered nonspecific.111 Trisomy as a sole anomaly 
would suggest a real primary change, possibly re
lated to the early stage of development of carcinoma. 
Although trisomy 10 is the second most frequent 
anomaly,110,112 about 30% of stage I carcinomas re
main diploid or beyond the resolution of current 
banding techniques. Whether those “normal” mi
toses originate from cancer cells or from stromal 
benign cells is still controversial.

No correlation could be found between chromo
some patterns and prognostic parameters such as 
age, hormonal status, histologic grade, and TNM 
stage.110 There thus seems to be little chance to get 
any relevant information relating to progression to 
carcinoma from karyotypic rearrangements in bor
derline endometrial lesions.

Carcinosarcomas (malignant mixed mesodermal 
tumors) are reported to present complex abnormali
ties with no identical rearrangements.110

Cervix

Invasive Carcinoma. Cytogenetic mapping of genes 
involved in the initiation, development, and progres
sion of cancer provides some clues to which regions 
are more susceptible to mutagenicity. It appears that 
cytogenetic changes related to cervical cancer are 
variable, some directly related to the neoplastic 
transformation itself, others to the viral integration 
process or to the step of progression to invasive can
cer. These nonrandomly distributed structural rear
rangements affect highly significantly both arms of 
chromosomes 1 and 11, but also 3p, 6q, 17p, 18p, 
and 21q in deletions, duplications or transloca
tions.113 Duplication resulted in isol7q in one case, 
with anomalies emerging early in the microinvasive 
phase.78 No correlation could be drawn with the his
tologic type,113 but chromosome 1 rearrangement is 
suggested to be linked with a proliferation advantage 
for the cell.
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Cervical Intraepithelial Neoplasia (CIN). Cytoge
neticists have been attracted from the beginning to 
this model of human carcinogenesis. The continuous 
slow evolution through the dysplastic changes fluctu
ating from regression to relapse has shown preco
cious minimal structural anomalies and modal devia
tions.114 Multiple preinvasive lesions with different 
karyotypes in the same cone biopsy raised the ques
tion of the multiclonality of such lesions before their 
clonal expansion.115

The high rate of failure in obtaining a sufficient 
number of suitable mitoses (about 1 per 1000 cells) 
has led and still leads to the wide use of morpho
metric and densitometric analyses of the interphase 
nuclei. For the same reasons, no relevant informa
tion is available for carcinomas of the vagina and the 
vulva.

Benign Tumors

Diploidy remains the rule in benign conditions. 
However, clonal evolution in the ovary was reported 
more than 20 years ago,116117 and in a recent survey 
trisomy 12 was detected in 3 cases of mucinous and 
serous cystadenomas.118

The recent recognition of nonrandom, clonal 
chromosome abnormalities in benign tumors rests 
largely on the study of leiomyomas of the corpus 
uteri. Series are numerous from different groups of 
investigators.119120 Recurrent findings point out that 
breakpoints affect specific regions such as 7q21 in 
deletions or 12ql 4 in translocation. This last band is 
also involved in benign lipomas, which suggests that 
the same growth-controlling genes might affect me
senchymal cells in different types of benign soft- 
tissue tumors but are different from those of their 
malignant counterparts.121 Trisomy 12,92 ring chro
mosomes, and monosomy 22 are other nonrandom 
abnormalities described in leiomyomas.119 Specific 
regions on chromosomes 1, 7, and 13 and t(12;14) 
could be important at the molecular level in the con
trol of muscle cell proliferation.120 122 A normal 
chromosome complement is retained in about 50% 
of benign uterine leiomyomas, but 80% of cellular 
and atypical leiomyomas show clonal abnormali
ties.122 The possibility of clonal evolution with addi
tional anomalies is worth keeping in mind because of 
a relation with increased cellularity and mitotic activ
ity; such cases could be of some unexplained clinical 
significance.123

Fibroadenoma is to the breast what leiomyoma is 
to the corpus uteri: the most frequent benign tumor, 
generally considered as an innocuous lesion without 
risk of malignant transformation. Few studies deal 
with this tumor. Clonal structural rearrangement was 
present in one fourth of the cases in a recent se
ries,124 focusing on 12p anomaly as already noted in 
a previous report.125 It is suggested that in the “co
proliferation” of epithelial and mesenchymal cells, 
cytogenetic aberrations are limited to vimentin-posi- 
tive metaphases.126

Borderline epithelial breast lesions remain to be 
clearly defined before being compared cytogene
tically, because they still generate many contro
versies.127 Malignant but preinvasive epithelial prolif
erations do not yield reproducible or convincing 
results.128 Because of their focal and widely dis
persed nature, they will probably be investigated 
more satisfactorily by techniques such as in situ hy
bridization or immunohistochemistry, which can pre
serve their architecture.

Technical Addendum

The technical difficulties in obtaining a sufficient 
number of suitable mitoses are beginning to be over
come by the use of collagenase for disaggregation 
and methotrexate for synchronization.129 130 A 5-cm3 
specimen in sterile growth medium is enough for 
transportation to the laboratory. The initiation of 
the procedure should be as fast as possible and re
quires a perfect collaboration with the surgeon and 
the pathologist, who will ensure both good clinical 
information and a representative, viable sample of 
the tumor.

ONCOGENES AND TUMOR 
SUPPRESSOR GENES

Understanding the fundamental nature of human 
malignancy has been the central theme of a large 
body of molecular biological research performed 
during the last two decades. This work has led to the 
identification of dominantly acting DNA sequences 
whose expression appears to be associated with con
version of normal cells to cancer cells. These DNA 
sequences are known as oncogenes and were first 
identified in the genomes of acutely transforming ro
dent and avian retroviruses, which efficiently trans
form cells and induce tumors in vivo within 2 to 3 
weeks. During the retroviral life cycle, retroviruses 
incorporate certain genes from their infected hosts 
in a process known as transduction. These transduced 
DNA sequences have turned out to be so-called viral 
oncogenes. These findings demonstrated that the ge
netic sequences responsible for neoplastic transfor
mation by the retroviruses are actually of mamma
lian or avian DNA origin. There generally are 
genetic differences between retroviral oncogenes 
and cellular progenitors because transduction is fre
quently associated with genetic mutations, including 
point mutations, deletions, and genetic substitutions. 
The homologous genes present in mammalian or 
avian DNA generally are referred to as cellular onco
genes or proto-oncogenes.

Occasionally, retroviral oncogenes are fused pro
ducts of more than one cellular oncogene, and onco
genes in some human retroviruses are not homolo
gous to any genes present in eukaryotes but are still
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responsible for oncogenic activity by the virus.131 In
creasing numbers of cellular and viral transforming 
genes are continuing to be detected, characterized, 
and reported in many scientific journals. Many read
ers may have noticed the prefixes “v-” or “c-” preced
ing the names of these genes in various articles. The 
term v-onc denotes an actual retroviral oncogene (ie, 
the gene of an acutely transforming retrovirus that 
causes malignant transformation in target cells). On 
the other hand, c-onc denotes a cellular oncogene or 
proto-oncogene as described above, derived from 
normal cells, which usually requires activation to 
cause cellular transformation.

Structure and Function of Oncogenes

The fact that cellular oncogenes are conserved in 
DNA sequences in mammals led to the postulation 
that oncogene products might play important roles 
in normal cell growth and differentiation. Experi
mental studies have revealed that oncogenes appear 
to be regulated in a specific manner during fetal de
velopment, and that transcription levels for different 
cellular oncogenes vary in the same tissues at differ
ent stages of development. Oncogene products have 
been investigated and placed into a number of func
tional categories based on their location in the cell or 
on knowledge of their action at the cellular level.

Classification

Proto-oncogenes are classified into five major cate
gories.132133 The first and largest class of proto-on- 
cogenes encodes protein kinases. This group of 
proto-oncogenes can be further subclassified into 
two functional groups: those encoding tyrosine-spe
cific kinases (including src, abl, fes, fgr, ros, rel, yes, 
and syn) and those that encode proteins that have a 
kinase-like domain but do not possess detectable ty
rosine kinase activity in vitro (which include raf, pks, 
kit, mos, and sea).133

The second class of proto-oncogenes is the so- 
called ras family and consists of H-ras, K-ras and 
N-ras. The ras family has different degrees of ho
mology in their effector regions. Each of the genes 
in the ras family is composed of four coding exons 
with identical intron spacing, and each encodes a 
21,000-d polypeptide (p21)134 that binds GTP and 
GDP and has a GTPase and autokinase activity. It is 
located on the plasma membrane when active. The 
p21 of the different members of the ras oncogene 
family differ slightly in their carboxyl terminus. 
Members of the ras oncogene family containing acti
vating point mutations are generally capable of 
transforming cell lines.

The third class of proto-oncogenes encodes 
growth factors themselves. This group includes the 
int and sis genes. The int-l gene was identified in 
mammary neoplasms and encodes a protein in the fi
broblast growth factor family. The proto-oncogene 
v-sis is derived from genes encoding a platelet-de

rived growth factor (PDGF), with 92% homology 
with the nonglycosylated (3-chain of PDGF.

The fourth class encodes polypeptide growth 
factor receptors or proteins with the characteristic 
transmembrane structure of a growth factor recep
tor. This group of proto-oncogenes includes erb-A, 
erb-B, fms, and kit. Characteristically, these proteins 
span the cell membrane and possess an intracellular 
cytoplasmic domain and an extracellular domain. 
Binding of ligands to the extracellular domain of 
these growth factor receptors generally leads to the 
activation of the intrinsic tyrosine kinase activity of 
the intracellular cytoplasmic domain of the receptor 
molecule, which subsequently results in the induc
tion of cell proliferation.

The last class of proto-oncogenes are those lo
cated in the nucleus. They are considered to regu
late gene expression with possible DNA binding. 
This class of proto-oncogenes includes the myc group 
(c-myc, N-myc and L-myc), myb,fos, ets-1, ets-2, and ski. 
Some of these genes have been demonstrated to en
code nuclear proteins that bind regulatory regions in 
DNA, which subsequently regulate transcription of 
cellular genes. Gene products of these proto-onco
genes are also considered to play major roles in the 
transition from quiescence to proliferation in the cell 
cycle.

Oncogene Activation

Proto-oncogenes or cellular oncogenes derived from 
normal cells usually do not cause cellular transforma
tion. Therefore, many studies have attempted to ex
plain how cellular oncogenes become involved in the 
biology of malignant tumors. The data indicate that 
for proto-oncogenes to play any role in neoplastic 
transformation and progression, they must go 
through the process called activation. Activation of 
proto-oncogenes occurs as a result of structural 
changes that create qualitative changes in their genes 
and expression levels or quantitative changes in their 
genes and encoded proteins. The types of structural 
changes that can cause activation include point muta
tions, chromosomal rearrangements, and DNA am
plification. These changes in the DNA can lead to 
increased expression of the protein, enhanced activ
ity of the protein, or deregulation of protein expres
sion. The best characterized system demonstrating 
activation of oncogenes by point mutations occurs in 
the ras gene family, in which point mutations inter
fere with the binding of ras protein to the GAP 
protein.

DNA amplification of various oncogenes has 
been documented in numerous human tumors. Gene 
amplification may be associated with readily recog
nizable chromosomal abnormalities but, in most 
cases, DNA amplification of proto-oncogenes occurs 
without significant quantitative change of the entire 
DNA content of the cells. Some amplification genes 
are also rearranged or mutated. Amplification of 
proto-oncogene can lead to overexpression, by in-
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creasing the amount of DNA template available for 
mRNA production. An increased level of oncogene 
expression is believed to be a prerequisite for the se
lective growth advantage exhibited by cells con
taining additional gene copies. It could also be the 
principal contribution of gene amplification to 
tumorigenesis.135

Despite these features of proto-oncogene activa
tion, in most naturally occurring human tumors, ac
tivation of a single proto-oncogene probably does 
not lead to immediate malignant transformation. Ex
periments have indicated that naturally occurring 
human cancers result from multiple events that may 
involve activation of more than one proto-oncogene, 
as well as loss of other cellular genes that suppress 
the development of the tumor cell type (tumor sup
pressor genes).

Laboratory Methods to Detect Oncogene 
Abnormalities in Clinical Laboratories

The initial step in studying whether a proto-onco
gene may be involved in the biological or clinical be
havior of a human neoplasm is to determine whether 
it has been activated through one of the processes 
previously described (point mutation, gene rear
rangement, overexpression, or amplification) or 
through other processes. From the practical stand
point, methods to detect changes of cellular onco
genes in clinical laboratories are classified based on 
the level of oncogene abnormality the pathologist at
tempts to study (ie, at the DNA, mRNA, or protein 
level). The major methods classified by this schema 
are summarized in Table 12-1. The remainder of 
this section briefly describes the characteristics of 
these respective methods, with particular emphasis 
on advantages and disadvantages from the stand
point of diagnostic laboratories.

TABLE 12-1.
Mafor Methods to Detect Changes of Cellular Oncogenes in 
the Clinical Laboratory

I. DNA levels
1. Dot/slot blot hybridization
2. Southern blot hybridization and restriction 

fragment length polymorphism
3. Polymerase chain reaction-dot/slot blot 

hybridization and nuclear sequencing
4. Others

II. mRNA levels
1. Northern blot hybridization
2. In situ hybridization

III. Protein levels
1. Immunoblotting
2. Immunohistochemistry

DNA Levels

DNA transfection techniques have led to the isola
tion of genes that cause transformation of NIH3T3 
cells, but transfection assays are still tools of basic sci
ence laboratories, as is insertional mutagenesis assay. 
Therefore, DNA abnormalities are generally exam
ined on immobilized DNA sequences, with the possi
ble exception of nucleotide sequencing in the clinical 
laboratory setting.

Dot/Slot Blotting. This technique is the most 
simple of the DNA hybridization methods and has 
been used in various clinical laboratories. The tech
nique itself is based on hybridization of a single
stranded radiolabeled probe on immobilized target 
sequences on a membrane. After washing the mem
brane, autoradiographs or colorimetric reactions can 
reveal binding of the DNA probe employed. After 
stripping the membrane and reprobing with a con
trol probe, one can examine the presence or absence 
of DNA amplification by comparing the intensity of 
hybridization between the proto-oncogene DNA 
probes and the control probes. This technique is 
simple and straightforward and can examine DNA 
extracted from formalin-fixed and paraffin-em
bedded materials to some extent. A major disadvan
tage is that it is impossible to determine what sizes of 
DNA fragment one is analyzing (ie, whether in
creased hybridization signals really represent DNA 
amplification). This disadvantage is augmented by 
the fact that results are occasionally in conflict with 
the data obtained by Southern blotting. Therefore, 
dot/slot hybridization may remain a method of stud
ying the degree of DNA amplification in cases 
known to have oncogene DNA amplification, but the 
technique is being largely replaced by Southern blot 
hybridization.

Southern Blot Hybridization and Restriction Frag
ment Length Polymorphism. The principle of 
Southern blot hybridization is summarized in Figure 
12-6. Southern blot analysis can provide information 
on (1) gene structure, including gene rearrangement 
or chromosomal alteration; (2) the copy number of a 
particular gene, including the presence or absence of 
DNA amplification (Fig. 12-7) and the degree of am
plification by dilution of the applied DNA (Fig. 
12-8); and (3) the presence of polymorphism in the 
DNA sequences. Southern blot hybridization is still 
the best method for the study of oncogene abnor
malities, especially with regard to the first two sets of 
information. Diagnostic pathologists must have at 
least basic knowledge about this method.

Restriction fragment length polymorphism 
(RFLP), which can demonstrate the presence of 
point mutations, is also studied by Southern blot 
analysis by digestion of DNA with appropriate re
striction endonuclease. This method is based on the 
fact that, without DNA mutations, all the restriction 
sites are present in the stretch of DNA that hybri-
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I and wash 

dizes to the probe when an appropriate restriction 
enzyme is employed. The recent use of allele-specific 
oligonucleotide probes has contributed to the detec
tion of point mutations of oncogenes.

Polymerase Chain Reaction-Dot I Slot Hybridization. 
Since its introduction in 1985, the polymerase chain 
reaction (PCR) has transformed the way DNA anal
ysis is carried out in clinical and research laborator
ies.136 The PCR reaction is based on the annealing 
and extension of two oligonucleotide primers that 
flank the target region in duplex DNA.136 Thus, 
PCR technique overcomes the problem of detecting 
DNA abnormalities that occur at low frequency in 
the target population as well as the problem of too 
little DNA for analysis. Amplified DNA fragments 
may be run on a gel and visualized with ethidium 
bromide staining, but generally the DNA is analyzed 
by hybridization, direct sequencing, or the RNase A 
mismatch cleavage method. Because of the extreme

autoradiography 
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FIGURE 12-6 The principle of Southern blot hybridization 
analysis.
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FIGURE 12-7 Amplification of c-myc in 6 cases of ovarian carci
noma. Lanes are from an autoradiograph of a Southern blot of 
Hind Ill-digested DNA from normal placenta and 6 ovarian car
cinomas. The intensity of signal of c-myc relative to that for the 
placental control DNA indicates amplification of the c-myc 
oncogene in the tumors. (Sasano H, Garrett CT, Wilkinson DS et 
al: Proto-oncogene amplification and tumor ploidy in human 
ovarian neoplasms. Hum Pathol 21:382-391, 1990)
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FIGURE 12-8 Dilution study of c-myc amplification in DNA ex
tracted from endometrial and omental tumors analyzed by 
Southern blot hybridization. DNA from the endometrial tumor 
exhibited about 10-fold c-myc amplification. DNA from the 
omental lesion showed about 5-fold c-myc amplification. (Sasano 
H, Comerford J, Wilkinson DS et al: Serous papillary adenocar
cinoma of the endometrium: Proto-oncogene amplification, flow 
cytometry, estrogen and progesterone receptors and immunohis
tochemical analysis. Cancer 65:1545-1551, 1990)



662 I Chapter 12. New Technologies in Gynecologic Pathology

sensitivity of PCR, DNA contamination can become 
a serious problem.

The major application of PCR to oncogene anal
ysis is the detection of point mutations. PCR is able 
to detect minor structural changes, rearrangements, 
or both in single-copy genes. PCR has been used ef
fectively to test tumors (including human gyneco
logic neoplasms) for single nucleotide mutations with 
the H-, K-, and N-ras cellular genes (Fig. 12-9). The 
presence of the mutation may not be diagnostic of 
malignancy but does provide information concerning 
one of the abnormal growth-controlling mechanisms 
within the neoplastic cells.

It is true that determination of the specific sites 
of point mutation can be achieved only by nucleotide 
sequencing of PCR products. However, DNA se
quencing is time-consuming, labor-intensive, and ex
pensive to perform, despite advances in automation. 
Therefore, to determine the presence of point muta
tions, it is more feasible to analyze PCR products by 
selective oligonucleotide probe hybridization, 
RNAase A cleavage, or the single-strand conforma
tion polymorphism method. These methods can pro
vide information comparable to DNA sequencing in 
most diagnostic laboratories.

Other Methods. Other methods to study abnormali
ties of proto-oncogenes of human tumors at the 
DNA level are pulse field gel electrophoresis137 and 
fluorescent in situ hybridization. They may be less 
cumbersome and labor-intensive than the transfec
tion method or insertional mutagenesis, as described 
above, but they are not used routinely in diagnostic 
laboratories.

GGTCwlld type : Gly)
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FIGURE 12-9 Detection of
merase chain reaction and dot blot hybridization were done 
three times in each case. Point mutations were recognized in 
three cases in this figure: No. 6, GGT —> GAT (endometrial car
cinoma); No. 15, GGT, GAT, and GCT (cervical adenocar
cinoma); No. 16, GGT —» GTT (cervical adenocarcinoma). 
Control cases are shown from No. 18 to No. 21: No. 18, human 
placenta as negative control; No. 19, SW 480 (100%) as positive 
control (GGT -> GTT); No. 20, SW 480 (10%); No. 21, SW 480 
(5%). (Sato S, Ito K, Ozawa N, et al: Analysis of point mutations 
at codon 12 of k-ras in human endometrial carcinoma and cervi
cal adenocarcinoma by dot blot hybridization and polymerase 
chain reaction. Tohoku J Exp Med 165:131-136, 1991.)

mRNA Levels

The first step in analyzing gene expression of proto
oncogenes in human tumors is to determine whether 
their mRNA is present in the specimen obtained. 
Techniques for the analysis of gene expression in
clude one that examines immobilized mRNA on 
membranes (Northern blot analysis) and one that 
studies the localization of mRNA in tissue sections 
(in situ hybridization) by the use of radioactively la
belled or nonisotopic probes.

Northern Blot. Total RNA obtained from fresh or 
quick-frozen tissue is fractionated and separated in a 
denaturing gel during electrophoresis, as was de
scribed in the section on Southern blot analysis. 
RNA is then transferred after electrophoresis to a 
nylon or nitrocellulose membrane, followed by hy
bridization with a specific radiolabeled or noniso- 
topic probe, washing, and development of a colori
metric reaction. Northern blot can demonstrate the 
molecular size of mRNA transcripts and the degrees 
of expression of a particular transcript. Overexpres- 
sion of proto-oncogenes can be observed by this 
technique after reprobing with such control probes 
as 0-actin. Northern blot analysis is thus considered a 
standard method of analyzing proto-oncogene ex
pression in human neoplasms.

From the practical standpoint, it is difficult to in
stall this technique in diagnostic laboratories because 
the technique is time-consuming and labor-intensive. 
Great care must be taken during the procedure, in
cluding sampling of the specimen, to avoid degrad
ing the fragile RNA by RNase contamination. Thus, 
in the study of proto-oncogenes, Northern blot is a 
powerful tool in basic science laboratories but may 
not play such an important role in diagnostic labora
tories dealing with surgical pathology specimens.

In Situ Hybridization. Northern blot analysis, like 
Southern blot analysis, treats the specimen as a mass 
and cannot provide information on the localization 
of mRNA expression, which is a serious disadvan
tage when studying human specimens. Human solid 
tumors, including almost all gynecologic tumors, are 
composed of stroma and cancer cells, and Northern 
blot analysis cannot demonstrate cancer cell-specific 
mRNA expression of proto-oncogenes. In situ hy
bridization is a technique that visualizes RNA mole-
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cules in a tissue section through hybridization with a 
radiolabeled or nonisotopic probe of the specimen 
affixed to a glass slide. As an example, in situ hybrid
ization analysis of the c-myc oncogene in human 
ovarian carcinoma is shown in Figure 12-10. The re
sults of in situ hybridization are easily influenced by 
tissue preparation, choice of probes, and conditions 
of hybridization and washing.

A method by which we have consistently demon
strated good and reproducible hybridization signals 
is summarized in Figure 12-11. Fixation of tissues in 
4% paraformaldehyde and subsequent paraffin em
bedding have provided reliable retention of the 
mRNA targets as well as excellent preservation of 
cell and tissue architecture compared with frozen 
sections.138 139 Oligonucleotide probes generally per
mit greater specificity than cDNA or cRNA probes 
because redundant or conserved nucleotide se
quences can be avoided during probe design and 
synthesis. In our experience, radiolabeled probes 
have a much higher sensitivity than the nonisotopic 
probes available, including digoxigenin. Therefore, 
the combination of 4% paraformaldehyde-fixed, 
wax-embedded specimens with radiolabeled oligonu
cleotide DNA probes is probably the ideal method 
for in situ hybridization. In addition, one can per
form immunohistochemistry and in situ hybridiza
tion on the same tissue sections with the appropriate 
choice of chromogens. This simultaneous immuno
histochemistry and in situ hybridization on the same 
section allows study of the expression of proto-onco
genes in the same carcinoma cells (Color Figure 
12-2).

Thus, mRNA in situ hybridization can provide 
information regarding both the localization of 
mRNA expression and, to some extent, the level of 
expression. This technique has a potential wide ap
peal to surgical pathologists because the analysis is 
performed on tissue sections, making it possible to

FIGURE 12-10 In situ hybridization of c-myc in a case of serous 
papillary adenocarcinoma of the ovary. Hybridization signals are 
observed as black dots on autoradiography. Intense hybridization 
signals were observed in the tumor cells.

correlate mRNA expression with histopathologic 
findings. In situ hybridization cannot provide quali
tative information regarding the size or structure of 
the mRNA, and the technique itself is still time
consuming and labor-intensive. Therefore, further 
improvements—especially introduction of much bet
ter colorimetric agents—are required for this tech
nique to be widely used in diagnostic laboratories.

Protein Levels

Analysis of proto-oncogene expression in human 
cancers by determining protein levels is in most cases 
performed by employing specific antibodies against 
the oncogene products. Technically, analysis is classi
fied into two groups: Western (or immunoblotting) 
and immunohistochemistry. For practicing patholo
gists, the latter method is probably the easiest of all 
of the techniques discussed thus far for the study of 
oncogene abnormalities. However, as in the case of 
in situ hybridization, results are easily influenced by 
tissue preparation—especially fixation—and the 
choice of antibodies. Many of the oncogene products 
are transmembrane or nuclear proteins, and extra 
care should be taken not to disrupt their intracel
lular localization and antigenicity when performing 
immunostains. A large number of antibodies are 
commercially available, including antibodies against 
ras-p2I, c-myc, N-wzyc, c-erb-B2, EGFR, and c-fos. Pa
thologists or technologists in charge of histopathol
ogy laboratories should check the following points 
before ordering these antibodies:

1. The antibodies should be usable for immuno
staining of routinely processed surgical pa
thology specimens.

2. The antibodies should have been generated 
against processing-resistant epitopes of the 
molecule.

3. The specificity of the antibodies must have 
been checked by immunoblotting.

Some commercially available antibodies against 
oncogene products are not suitable for immuno
staining of surgical pathology material. Even if 
immunostains can be performed successfully on 
tissue sections, it is still difficult to interpret the im
munoreactivity obtained, for two main reasons. First, 
immunohistochemistry cannot provide information 
on the quantity of the products. Second, the onco
gene products examined by immunohistochemistry 
are also present in nonneoplastic cells, with the possi
ble exception of c-erb-P>2.

In summary, immunohistochemistry of oncogene 
products can be easily done in most diagnostic pa
thology laboratories if one chooses appropriate 
methods of tissue preparation and suitable antibod
ies, but great care should be taken in interpreting 
the findings.
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I . Fixation
trim the tissue 

into 1 X1 X0.5cm
fix in 4% paraformaldehyde (pH 7.4) 

at 4°C for 12 hours
or

for 10~15sec by microwave 
and post fixation for 
2 hours at 4'C

H . Tissue Preparation
embed in paraffin cut at 3/*m place on Denhardt 

coated slides

.
—v store at 4 C

H. Prehybridization 
deparaffinization -► fix in

4% paraformaldehyde
for 10 minutes

prehybridization ® 
for 3 hours 

at 45°C
* employing the same 

solution as in 
hybridization 
except for probe

acetylation with 
freshly diluted 
acetic anhydride 
(0.25% in 0.1 M 

triethanolamine 
buffer, pH 8.0) 
for 10 minutes

proteinase 
treatment 
for 30 minutes 
(0.25mg/m4)

4
re-fix in
4% paraformaldehyde 

for 20 minutes

N. Hybridization
Hybridize at 45°C for 18 hours 

hybridization mixture 35S-labeled oligonucleotide (107cpm/m£) 
yeast tRNA (500^g/m£) 
ssDNA (80A<g/m£)
50% formamide 1 mM EDTA 
10mM Tris-HCI, 0.15M NaCI 
IX Denhardt, 10% dextran sulfate

V. Washing
2XSSC® for 1 hour 2XSSC for 10 minutes -♦ 0.5XSSC

at 23°C

®1 XSSC is 0.15M NaCI,
0.015M trisodium citrate 

pH 7.0

for 10 minutes 
at 45“C

4
0.1 xSSC
for 10 minutes 
at 45“C three times

VI. Autoradiography and development
immersed in Kodak NTB-2 emulsion for 72 hours at 4°C

FIGURE 12-11 In situ hybridization meth
ods routinely used in our laboratory. (Cour
tesy of the Department of Pathology, 
Tohoku University School of Medicine)

Oncogenes in Human Gynecologic Tumors

At this point, no definitive correlation has been es
tablished between abnormalities of cellular onco
genes and the biological behavior or clinical outcome 
of any gynecologic cancers. However, considerable 
evidence suggests that activation of cellular onco
genes is involved in the pathogenesis or development 
of at least some of these tumors. This section reviews 
the frequency with which cellular oncogene abnor
malities have been found in ovarian, cervical, and en
dometrial cancers.

Ovarian Cancer

Ovarian cancer remains a common and lethal dis
ease. It is the most common cause of death from gy
necologic cancer and the fourth most common cause 
of female cancer death in the United States.140 
There is now a greater understanding of the numer
ous prognostic factors that are predictive for out

come of patients with ovarian cancer. These prog
nostic variables provide not only a framework for 
appropriate selection of therapy, but also a valid 
comparison between treatment options. In this re
gard, there have been an increasing number of 
studies that indicate that activated oncogenes should 
be among the factors considered.

Results of major published studies are summa
rized in Table 12-2.141-164 This table shows the con
flicting results obtained regarding the involvement 
of the ras oncogene group and c-erb-B2. The proto
oncogene c-erb-P>2 probably has associated tyrosine 
kinase activity similar to that of EGFR, and the im
munohistochemistry of c-erb-B2 is well established in 
human ovarian cancer (Fig. 12-12). Slamon and col
leagues reported a high prevalence of c-erb-B2 am
plification in human ovarian cancer.141 They claimed 
that both amplification and overexpression were as
sociated with decreased survival of the patients.141 
Press and associates subsequently reported similar 
findings.142 Other reports have observed neither the
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TABLE 12-2.
Summary of Major Studies on Abnormalities of Proto-oncogenes in Ovarian Cancer

Investigators
Oncogenes 
Examined Type of Abnormality Summary of Results

Sasano et al145 c-erb-R2 Amplification 0/12
int 2 Amplification 1/12
c-myc Amplification 6/12

Zang et al151 c-erb-R1 Amplification 0/15
c-«ri-B2 Amplification 3/15

Berchuck et al152 c-eri-B2 Overexpression
(immunohistochemistry)

Intense staining is associated with 
poor survival.

Slamon et al141 c-erb-R2 Amplification 20/31*

Zhou et al153 c-K-ras Amplification 3/7
c-H-ras Amplification 1/12
c-myc Amplification 3/12
c-erb-R-2 Amplification 1/12

Masuda et al154 c-myc Amplification 3/11
c-erb-R-2 Amplification 1/11
c-erb-R-1 Amplification 0/5
c-K-ras Amplification 2/5
c-H-ras Amplification 1/11
myb Amplification 0/8
N-myc Amplification 0/4
sis Amplification 0/6

Van’t Veer et al155 c-K-ras Amplification 
Point mutation

3/37
0/30

Fukumoto et al156 c-K-ras Amplification 
Point mutation

2/8 
None

Boltz et al157 c-K-ras Amplification 2/8 It

Enomoto et al158 K-ras Transfection 
Point mutation

0/7
2/13

Press et al142 c-erb-R2 Amplification
Overexpression
(Northern blot)
Overexpression
(immunohistochemistry)

31/120
23/67

69/72

Garuti et al14:1 c-erb-R2 Amplification (Northern blot) 0/20

Chien et al159 K-ras Amplification
Overexpression (Northern blot)

4/12
4/12

Schreiber et al148 c-myc Amplification 5/30

Sasano et al160 c-myc Overexpression
(immunohistochemistry)

No significant difference of immunostain 
between invasive carcinoma and carcinoma 
of LMP

Ito et al144 EGFR 

c-erb-R2

Overexpression
(immunohistochemistry)
Overexpression
(immunohistochemistry)

Haas et al161 ras group Transfection 1/18 active in serous papillary carcinoma

Watson et al"’2 c-myc Overexpression (flow cytometry) Overexpression in serous papillary carcinoma

Polacarz et al"’3 c-myc Overexpression
(immunohistochemistry)

Difference of staining pattern among 
mucinous neoplasms

(continued)



666 I Chapter 12. New Technologies in Gynecologic Pathology

TABLE 12-2. (continued)

Investigators
Oncogenes 
Examined Type of Abnormality Summary of Results

Rodenburg et al147 ras group Overexpression
(immunohistochemistry)

More intense staining in carcinoma than in 
normal ovary*

Slamon et al149 abl Overexpression (mRNA) 0/6
fes Overexpression 0/6
fos Overexpression 6/6
fms Overexpression 4/6
c-myc Overexpression 6/6
myb Overexpression 0/6
c-H-ras Overexpression 6/6
c-K-ras Overexpression 4/6

Lee et al164 c-H-ras Rearrangement
Allele loss

1/17
5/17

♦Overexpression generally correlated with amplification.
^Specimen consisted of 26 patients and seven xenografted ovarian cancer cell lines.
+No correlation of ras expression with histologic type of ovarian cancer, tumor ploidy, or clinical outcome.

frequency nor the correlation with clinical outcome 
reported by Slamon.143-145 Therefore, it is prema
ture to assign any role to the c-erb-^2. oncogene in 
the development or progression of human ovarian 
carcinoma.

The ras oncogenes are the most frequently iden
tified transformation-associated genes found in 
human solid tumors. The frequency of mutation or 
amplification of ras, especially K-ras, in ovarian 
cancer is in the range of 10% to 25% (see Table 
12-2), which is consistent with the reported preva
lence of activated ras in other human solid can
cers.146 However, Rodenburg and colleagues re
ported no correlation of ras expression with histo

logic type of ovarian cancer, tumor ploidy, or clinical 
outcome.147 Therefore, the biological significance of 
ras oncogenes in human ovarian carcinoma requires 
further evaluation.

Expression of the c-myc proto-oncogene is highly 
regulatable and usually is correlated with cell prolif
eration; c-myc activation, overexpression, or both 
have been demonstrated in from 17%148 to 100%149 
of ovarian cancers. Adequate information regarding 
the clinical characteristics and outcomes of patients 
with ovarian cancers that overexpress the c-myc onco
gene is not available in all reports. However, the 
presence of c-myc amplification (see Fig. 12-7) was re
ported to be associated with a higher degree of nu-

FIGURE 12-12 Mucinous adenocar
cinoma of the ovary showing c-eri-B2 
immunolocalization. Immunoreactivity 
was present at the cell membrane and 
in the cytoplasm.
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clear atypia and high mitotic rate,145 which are 
established as prognostic factors in human ovarian 
cancer.150 Direct correlation of c-myc activation with 
clinical outcome in patients with ovarian cancer 
awaits further investigation.

Uterine Cervical Cancer

Results of major studies on proto-oncogene abnor
malities in uterine cervical cancer are summarized in 
Table 12-3. Invasive carcinoma of the uterine cervix 
is the second most frequent cancer in women world
wide. The biological behavior of cervical cancer is 
complicated by the possible involvement of human 
papillomavirus (HPV) in carcinogenesis. Therefore, 
many studies of proto-oncogenes have been per
formed in cervical invasive carcinoma and its pre
cursors to clarify the correlation with HPV and 
with malignant transformation of HPV-related le
sions.165182 Numerous reports (summarized in Table 
12-3) suggest that certain proto-oncogenes are in
volved in the development and progression of 
uterine cervical cancers.

Most studies have focused on c-myc. The data 
from both amplification and overexpression are not 
necessarily consistent, but it appears that activation 
of c-myc occurs in advanced stages of carcinoma, sug
gesting its possible role in tumor progression.165-167 
Bourhis and colleagues recently reported that over
expression of c-myc is a strong and independent indi
cator of the risk of overall relapse and distant 
metastases, even in early-stage carcinoma.168 Durst 
and associates suggested that one mechanism by 
which HPV might induce neoplasia was through in
tegration into cellular DNA in the proximity of c-myc 
and induction of c-myc expression.169 This find
ing may be reevaluated in light of recent findings 
that suggest that the tumor-inducing properties of 
HPV may be related more to inhibition of tumor 
suppressor genes than to activation of proto
oncogenes.170

Results of c-erb-B2 studies in uterine cervical 
squamous carcinoma are consistent with the overall 
low frequency of c-erb-B2 abnormalities in squamous 
cell carcinomas in general. In addition, even in cer
vical squamous cancer cells with c-erb-R2 abnormali
ties, the results may merely reflect the conserved 
potential of glandular differentiation in exocervical 
squamous epithelia and their malignant counter
parts.171 Most of the proto-oncogene studies were 
performed on uterine cervical squamous cell carci
noma, with the exception of that of Sato and col
leagues, who studied the immunohistochemical local
ization of c-myc, c-erb-B2, and EGFR in 7 cases of 
cervical adenocarcinoma.172 These were positive in 
5,2, and 7 of the cases, respectively. Because cervical 
adenocarcinoma is known to be an aggressive tumor, 
further investigations are needed to clarify which 
proto-oncogenes play roles in the pathogenesis and 
development of this tumor.

Endometrial Carcinoma

The results of major studies on oncogene abnormali
ties in human endometrial carcinoma are summa
rized in Table 12-4. When analyzing abnormalities 
of proto-oncogenes in clinical samples of human en
dometrial carcinoma, it is important to note that 
many of these tumors are intimately associated with 
hyperplasia. Therefore, proto-oncogene studies 
should be performed by a morphology-based tech
nique such as in situ hybridization or immunohisto
chemistry; otherwise, the carcinoma itself may not 
be the lesion studied. Enomoto and colleagues pro
posed that point mutations in codon 12 of K-ras are 
significant events in the etiology of adenocarcinoma 
of the endometrium,158 but other reports have 
shown a lower frequency of c-K-ras point muta
tion.182183 This discrepancy may be due to the de
gree of contamination of nontumor cells, but further 
studies are required.

Other studies have indicated a possible correla
tion of clinical outcome in human breast carcinoma 
with abnormalities of c-eri-B2141184 and c-myc.184 
Some endometrial carcinomas may depend on sex 
steroid hormones, as in breast cancer, and both 
human breast and endometrial cancers share 
common clinical risk factors. Therefore, it is reason
able to postulate possible roles of these two proto-on- 
cogenes in the biological behavior of human endo
metrial carcinoma. Abnormalities of these two onco
genes have been reported recently in human endo
metrial carcinoma (see Table 12-4).185-189

A high degree of c-myc amplification was re
ported in endometrial serous papillary adenocarci
noma (see Fig. 12-8), which is known to be associated 
with aggressive biological behavior and poor progno
sis.185 Borst and associates reported that amplifica
tion of the c-erb-B2 or c-myc oncogene was correlated 
with clinically advanced-stage disease and poorly 
differentiated lesions, indicating that oncogene am
plification may predict biologically aggressive endo
metrial cancers.187 Berchuck and colleagues demon
strated a correlation of high expression of c-erb-B2 
with increased mortality in patients with endometrial 
cancer.188 Further studies are needed, but c-myc and 
c-erb-B2 appear to play important roles in the biolog
ical behavior of human endometrial carcinoma.

Tumor Suppressor Genes

The molecular biology of cancer encompasses far 
more than the simple activation of oncogenes. 
Cancer has been recognized as a genomic disease, 
which progresses stochastically through a series of 
steps to ultimately produce malignant neoplasia. In 
most human cancers, neoplastic transformation in
volves activation of oncogenes (as described earlier) 
and simultaneous escape from the control of count
erbalancing suppressor genes.190
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TABLE 12-3.
Summary of Major Studies on Abnormalities of Proto-oncogenes in Uterine Cervical Cancer

Investigators
Oncogenes 
Examined Type of Abnormality Summary of Results

Riou et al166 c-H-ras Locus analysis 
Point mutation

Loss of one allele in 36% 
24%*

DiLuca et al173 c-myc Amplification 0/14

Ocadiz et al174 c-myc Amplification 17/35

Baker et al175 c-myc Amplification 14/44

Hendy-Ibbs et al176 c-myc Overexpression (flow cytometry) Normal cervix higher than carcinoma

Riou et al165 c-myc Overexpression 
(Northern and slot blot)

25/72

Hughes et al177 c-myc Overexpression
(immunohistochemistry)

Normal cervix more positive than 
carcinoma

Sagae et al178 rastyft 1) Overexpression
(immunohistochemistry)

57.1%*
54.2%*
38.7%s

Berchuck et al179 c-eri-B2 Overexpression
(immunohistochemistry) 1/26

EGFR Overexpression
(immunohistochemistry)

22/26

Hayashi et al180 ras(p21) Overexpression
(immunohistochemistry)

6/52»

EGFR Overexpression
(immunohistochemistry)

3/52

Riviere et al181 c-er6-B2 Overexpression (Northern blot) 3/27
c-myc Overexpression (Northern blot) 5/18

Riou et al167 c-myc Amplification
Overexpression (Northern blot)

35/182
70/151“

Bourhis et al168 c-myc Amplification
Overexpression (Northern blot)

8/93
31/93

Brumm et al171 c-erb-B2 Overexpression (Northern blot)
Overexpression
(immunohistochemistry)

3/8
2/8

Sato et al172 c-eri-B2 Overexpression
(immunohistochemistry)

2/7**

c-myc Overexpression
(immunohistochemistry)

5/7**

EGFR Overexpression
(immunohistochemistry)

7/7**

Sato et al182 K-ras Point mutation 2/7**

♦Mutation at codon 12.
^Keratinizing type of squamous cell carcinoma.
JLarge cell nonkeratinizing type.
sSmall cell type.
^Positive cases have higher incidence of lymph node metastasis. 
*Overexpression associated with aggressive biological behavior. 
♦♦Cervical adenocarcinoma.
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TABLE 12-4.
Summary of Major Studies on Abnormalities of Proto-oncogenes in Endometrial Cancer

Oncogenes
Investigators Examined Type of Abnormality Summary of Results

Sasano et al185 c-myc 
int-2 
c-erb B-2

Amplification
Amplification
Amplification

1/4
0/4
0/4*

Kacinski et al186 >5 Overexpression High levels
fos
c-erb B-2 
c-K-ras

(in situ 
hybridization)

of expression

Long et al18:1 ras group Overexpression Higher rate of positivity
(P21) (immunohistochemistry) high grade carcinoma7

Brumm et al171 c-erb-B2 Overexpression (Northern) 4/11

Enomoto et al158 c-K-ras Point mutation 4/10

Borst et al187 c-erb-B2 Amplification 11/16
c-myc Amplification 10/15

Berchuck et al188 c-erb-B2 Overexpression
(immunohistochemistry) 9/95

Nasim et al.220 c-K-ras Point mutation 2/12

Sato et al182 c-K-rar Point mutation 3/21

Sato et al172 c-erb-B2 Overexpression
(immunohistochemistry)

7/23

EFGR Overexpression
(immunohistochemistry)

21/23

Sato et al189 c-myc Overexpression
(in situ hybridization)

Intense hybridization in 
high grade carcinoma

*Amplification was seen only in serous papillary carcinoma, not in classical endometrioid carcinoma. 
' Positivity of p21 was also seen in stromal cells.

The genetic predisposition to certain malignant 
neoplasms was first postulated because certain 
forms of cancer cluster in families that demon
strated certain chromosomal abnormalities inher
ited as an autosomal dominant Mendelian trait. 
From this observation, the presence of genes that 
predispose individuals to the development of cancer 
by loss of their function has been postulated. The 
putative genes have been called tumor suppressor 
genes, recessive oncogenes, antioncogenes, and cancer 
predisposition genes. Laboratory studies have indi
cated that loss of function may occur through muta
tion or deletion of these genes in a variety of 
malignant neoplasms.191-193

Two types of experimental evidence have 
pointed to the identification of tumor suppressor 
genes. The first type of evidence is provided by so
matic cell hybridization: malignant cells fused to 
nonmalignant cells of the same species remain non- 
malignant as long as these cells retain certain 

chromosomes donated by the parents. The loss of 
these sets of chromosomes results in the malignant 
phenotype in the hybrid cells.194 In addition, cancer 
cell proliferation and the transformed phenotype can 
be suppressed by contact with normal cells195 or by 
the introduction of individual chromosomes into the 
tumor cells of interest.196 Mapping of putative tumor 
suppressor genes to specific chromosomes derived 
from normal cells has been attempted by analyzing 
the loss of chromosomes in the hybrid cells that re
express tumorigenicity.

The second type of evidence has come from the 
study of familial hereditary predisposition to cancers 
such as retinoblastoma. Cytogenetic and molecular 
studies have indicated that loss of genes on specific 
chromosomal loci occurs frequently in certain types 
of tumors. This may be explained by the so-called 
genetic instability associated with malignant transfor
mation, but it is also true that recurrent and 
nonrandom chromosomal abnormalities are present
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in a variety of tumors, although all these chromo
somal deletions may not necessarily indicate the pres
ence of tumor suppressor genes.191

Tumor suppressor genes have been postulated to 
encode proteins that regulate normal growth and to 
suppress neoplastic development indirectly. These 
genes may act recessively so that both maternal and 
paternal copies of the gene product must be inacti
vated for the involvement of tumor suppressor genes 
in the development of malignant phenotypes. Nu
merous chromosome abnormalities have been pro
posed as putative tumor suppressor genes, but at this 
juncture there are only three well-established and 
widely accepted tumor suppressor genes in human 
cancer. These are the retinoblastoma (RB) gene on 
chromosome 13q, the p53 gene on chromosome 
17p,196 and the DCC gene on chromosome 18q.197 
The retinoblastoma gene is located on the long arm 
of chromosome 13 (13q 14), and the expression of 
this gene is altered in virtually all cases of retinoblas
toma198-200 and in some other tumors.198 Retinoblas
toma cells lack a functional Rb protein and their 
tumor-forming propensity is suppressed by intro
ducing the wild-type Rb-1 gene into the cells. In
creasing evidence suggests that retinoblastoma pro
tein plays a critical role in control of the cell cycle.201

The p53 protein was first identified as a host cell 
protein bound to T antigen, the dominant trans
forming oncogene of the DNA tumor virus SV- 
40.202 This gene, which is located on the short arm 
of chromosome 17, was at first considered a proto
oncogene rather than a tumor suppressor gene be
cause transfection of mutant variants into cells along 
with ras oncogene leads to malignant transforma
tion.203 It was subsequently shown that the study 
above actually employed mutated p53 genes and that 
the wild-type gene is incapable of the transformation 
described.194

The gene DCC, which is located on the long arm 
of chromosome 18, was originally described by 
Fearon and colleagues in 1990.197 This gene is con
sidered to play a role in the pathogenesis of human 
colorectal neoplasia through alteration of the normal 
cell-cell interactions controlling growth.197

Tumor Suppressor Genes in Human 
Gynecologic Tumors

Studies on involvement of tumor suppressor genes, 
mostly the retinoblastoma gene and p53, and on 
chromosomal deletion in human gynecologic cancers 
are summarized in this section. Emphasis is placed 
on their clinical significance and on clinical methods 
of laboratory detection.

Chromosomal Allelic Deletion. Certain genetic pre
dispositions to develop gynecologic cancers have 
been known for years. In these cases, it has been pos
tulated that the patient inherits one defective tumor 
suppressor gene from one parent and then inacti
vates the other gene through spontaneous mutation 

or deletion in cells that give rise to the tumor.193 
Therefore, tumors that arise in individuals without 
such a genetic predisposition must be associated with 
inactivation or loss of both normal alleles.193 This is 
generally detected by observing that a tumor con
tains only one of the two alleles for a given gene that 
is present in the corresponding normal tissue. There
fore, allelic deletion in tumor cells generally repre
sents the loss of a functioning tumor suppressor gene 
on the deleted allele and retention of a mutated 
nonfunctional cancer suppressor gene on the re
maining allele.193 Studies on allelic loss or loss of het
erozygosity (LOH) in human gynecologic tumors are 
summarized in Table 12-5.204-211

Retinoblastoma (RB) Gene. Analysis of the retino
blastoma gene is usually done by detecting DNA ab
normalities in the specimen, because immunohisto
chemical study of the RB product is not well 
established. RB gene abnormalities have not been

TABLE 12-5.
Summary of Loss of Heterozygosity in 
Human Gynecologic Tumors

Investigators
Tumor 
Site Chromosome Frequency

Yokota et al2114 Uterine 3p 9/9
cervix

Lee et al"'4 Ovary HP
(c-H-ras)

5/10

Sato et al205 Ovary 3p 6/33
7P 3/7
HP 7/29
17p 13/28
17q 12/31
19p 11/32
19q 4/16
20 4/32
21 0/12
22 2/10

Okamoto et al201’ Endome- Loss of heterozygosity at 27 loci
trium in 10 chromosomes

Ehlen et al207 Ovary High frequency in 3p, 6q, 1 lp

Eccles et al208 Ovary 17p 69%
17q 77%

Russell et al209 Ovary 17q 10/13

Viel et al210 Ovary HP 
(c-H-ras)

4/7

Lee et al211 Ovary 6q 9/14
17p 6/8(D17S28)

9/14(DI7S30)
HP 5/11

Riou et al"’1’ Uterine HP 10/28
cervix
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studied extensively in human gynecologic tumors. 
Sasano and colleagues recently demonstrated a possi
ble involvement of the RB gene in an ovarian carci
noma of low malignant potential with aggressive 
behavior.212 One of 16 cases of ovarian carcinoma 
demonstrated evidence of homozygous deletion of 
the gene (Fig. 12-13). This tumor was classified 
histologically as being of low malignant potential but 
behaved in an aggressive fashion, suggesting that the 
structural alteration of the RB gene was involved in 
the behavior of this tumor. Recently Li and associ
ates demonstrated allelic loss at the RB locus in 6 of 
20 cases of human ovarian cancer.213 What is becom
ing of great interest in the story of involvement of 
the RB gene in human gynecologic cancer is the fact 
that the oncogenic HPV types encode transforma
tion proteins (E7) that form complexes with the pro
tein product of the RB gene.170 Further study should 
clarify the possible role of the RB gene and its gene 
products in the clinical behavior of human gyneco
logic cancers, especially HPV-associated lesions.

p53. Increasing numbers of studies of p53 have 
been reported in a variety of human neoplasms, and

gynecologic cancers are no exception. The major 
studies of p53 abnormalities in human gynecologic 
cancer are summarized in Table 12-6.214-216

The major methods of detecting p53 abnormali
ties (ie, the presence of mutated p53) in human sur
gical pathology specimens are the nucleic acid-based 
approach and immunohistochemical methods. The 
nucleic acid-based approach was initially the detec
tion of DNA abnormalities by direct sequencing of 
PCR products (Fig. 12-14). In human cancers, most 
activating mutations seem to be present in a portion 
of the gene spanning codons 132 to 281 (corre
sponding to exons 5, 6, 7, 8, and 9), which is known 
to include the SV-40 large T-binding domain as well 
as four highly conserved sequence blocks.196 The 
patterns of DNA mutations vary from DNA point 
mutation to deletions of variable length. Although 
activating mutations are not necessarily confined to 
these areas, most studies have used PCR-amplified 
DNA fragments of these regions. Direct nucleotide 
sequencing of these fragments is a well established 
conventional method of detecting p53 abnormalities. 
However, the method is not used in diagnostic labo
ratories because of its time-consuming, expensive, 
and cumbersome nature. Recently, a relatively 
simple and sensitive method for detection of struc
tural alterations of DNA fragments, known as the 
SSCP (single-strand conformation polymorphism) 
technique, was developed.217 This technique employs 
radiolabeled PCR fragments, which allow the mu
tated molecule to be separated before sequencing 
(Fig. 12-15). This method is much simpler and less 
time-consuming then conventional DNA direct se
quencing but is still cumbersome and labor-intensive, 
and the use of radioactivity prevents its widespread 
use in diagnostic laboratories.

It has been demonstrated that p53 mutations, 
which cause amino acid substitutions, appear to 
change the structure of the protein, resulting in a

FIGURE 12-13 Southern blot analysis of control DNA (Zane A) 
and endometrioid carcinoma of low malignant potential (lane B) 
using a probe to the RB gene and a probe to monitor DNA 
transfer. The intensity of the band monitoring the amount of 
DNA on the filter (two intense bands in this figure) was nearly 
identical in the control and tumor tissues. Compared with the 
control tissue in lane A, the 9.4-kb and 7.4-kb bands detected by 
the probe to the RB gene were deleted in lane B. (Sasano H, 
Comerford J, Silverberg SG, Garrett CT: Analysis of abnormali
ties of the retinoblastoma gene in human ovarian and endomet
rial carcinoma. Cancer 66:2150-2154, 1990)

Results

TABLE 12-6.
Analysis of p53 Abnormalities in Gynecologic Tumors

Investigators Tumor Site Methods (Mutations)

Okamoto et al206 Endometrium PCR-SSCP 
DNA 
sequencing

3/24

Mazars et al214 Ovary PCR-SSCP 11/30

Marks et al215 Ovary Immunohisto
chemistry

54/107

Kihana et al211’ Ovary PCR-SSCP 
DNA 
sequencing

11/22

PCR, polymerase 
polymorphism.

chain reaction; SSCP, single-strand conformation
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case 8 case 16
ACGTACGT

a b c d e f g h i j

B case 6
normal tumor

ACGTACGT

B exon 7-8

FIGURE 12-14 Direct sequencing analysis of p53 gene muta
tions in human ovarian carcinoma. (A) Sequencing of DNA of 
tumor tissues from cases 8 and 16 (serous papillary adenocar
cinoma) around codon 11. (B) Sequencing of DNA from tumor 
and normal tissue from case 6 (serous papillary adenocarcinoma) 
around codon 175. Point mutational alterations were detected at 
codon 11 (sense, CAG from GAG) in case 16 and at codon 175 
(sense, CAC from CGC) in case 6 tumor. Case 8 and normal tis
sue from case 6 demonstrated the wild-type sequence. (Kihana T, 
Tsuda H, Okada S et al: Analysis of abnormalities of p53 tumor 
suppressor gene in ovarian cancer. Jpn J Cancer Res 50:107, 
1991; Courtesy of Dr. Kihana, Ehime University School of Medi
cine, Ehime, Japan)

longer half-life, which can be detected as overexpres
sion of p53.218 In various human neoplasms, overex
pression of the p53 protein as determined by 
immunohistochemistry is closely correlated with the 
presence of a DNA mutation in the p53 gene. 
Therefore, simple immunohistologic methods can 
provide strong evidence of such a p53 DNA muta
tion. Immunolocalization of p53 has two other ad
vantages over a conventional nucleic acid-based 
approach to detecting p53 abnormalities. First, im
munostaining is a rapid, inexpensive, and straightfor-

a b c d e f g h i j

SSCP
FIGURE 12-15 Single-strand conformation polymorphic (SSCP) 
analysis of PCR-amplified DNA fragments of p53 in human ovar
ian cancer. (A) Analysis of exon 5-6 of the p53 gene using a gel 
with glycerol at room temperature. Lanes A and B show frag
ments of normal and tumor DNA from the same case. Lanes C 
through J show tumor tissue DNA from carcinoma cases. Mobil
ity shift of single-stranded fragments, differing from normal con
trol DNA in lane A, was detected in lanes H, I, and J. (B) 
Analysis of exon 7-8 of the p53 gene on gel without glycerol at 
room temperature. Lane A represents normal tissue, and lanes B 
through J show fragments of tumor DNA. By SSCP analysis of 
the PCR product encompassing exons 7 and 8, two or four con
stitutional bands were observed for each case because of DNA 
polymorphism within the intron between exons 7 and 8 of the 
p53 gene. Mobility shift was detected in lanes C, D, and J. 
(Kihana T, Tsuda H, Okada S et al: Analysis of abnormalities of 
p53 tumor suppressor gene in ovarian cancer. Jpn J Cancer Res 
50:107, 1991; Courtesy of Dr. Kihana, Ehime University School 
of Medicine, Ehime, Japan)

ward method of identifying p53 mutations. The 
second and more important advantage is that the ex
pression of p53 can be localized and correlated with 
other histopathologic parameters (Fig. 12-16).

A nucleic acid-based approach usually involves 
contamination by nonmalignant and nonviable
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FIGURE 12-16 Immunolocalization of 
p53 in human ovarian carcinoma. 
Immunoreactivity, which represents 
overexpression of p53, is seen exclu
sively in the nuclei of carcinoma cells. 
The specimen was fixed in 4% parafor
maldehyde for 18 hours and then em
bedded in paraffin.

cancer cells, because the tissue is processed as a mass. 
Therefore, the results are strongly influenced by the 
percentage of viable cancer cells present in the spec
imen examined. An immunohistochemical approach 
has a number of drawbacks, including the difficulty 
of demonstrating immunoreactivity in routinely pro
cessed specimens and of detecting all mutated forms 
of the p53 gene. These difficulties may be overcome 
by future technical advances. Despite these potential 
drawbacks, the immunohistochemical approach to 
p53 is considered to be of potential value in the 
study of human cancers including gynecologic tu
mors, especially for surgical pathologists.

Abnormalities of p53 appear to be correlated 
strongly with malignant phenotypes, but no signifi
cant correlation has been reported between p53 ab
normalities and prognosis or clinical outcome in a 
variety of human tumors, including ovarian carci
noma. The practical value of detecting p53 abnor
malities is thus limited both by technical difficulties 
and by the lack of immediate prognostic and thera
peutic application of the results. However, the strong 
relation between p53 and malignant transformation 
is of potential value in differentiating premalignant 
conditions, and the possible involvement of p53 with 
the behavior of HPV-associated gynecologic lesions 
may be important in the near future.219

Conclusion

Increasing evidence suggests that proto-oncogenes 
and tumor suppressor genes are involved in the de
velopment or progression of human gynecologic can
cer, or both. Although conventional morphologic 
approaches will no doubt remain an indispensable 
tool of the surgical pathologist in the diagnosis and 
evaluation of these tumors, the development of novel 

technologies and new knowledge of the molecular 
features of neoplastic transformation will provide an 
opportunity to improve our understanding of their 
behavior. It is important for those engaged in the 
care of patients with gynecologic tumors to follow 
and understand the developments in this field.
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figures; page numbers followed by t 
indicate tables; CF indicates color figures.

Abdominal pregnancy, 518 
Abortion

elective
ectopic pregnancy and, 516 
placenta and, 452

endometrial appearance following, 
202f, 203

spontaneous, placenta and, 452, 
453f

Abortus, hydropic, 452, 453f 
distinction from hydatidiform mole, 

501t, 501-502
Abrasive cytology, vulvar, 35
Abrikosov’s tumor

of breast, 546
vulvar, 20, 21f

Abscess
of Bartholin’s gland. See Bartholin’s 

gland, abscess of
of breast, chronic, 528

subareolar, 528
tubo-ovarian, 290

Acanthosis, in cervical intraepithelial 
neoplasia, 115

Acardiac monster, 470-471, 472f
Acardiac twin, 470-471, 472f 
Accessory placenta, 454, 455f 
Accidental vaccinia, vulvar, 12 
Acordia, 458, 458f

Acquired immunodeficiency syn
drome (AIDS), Monilia in, 12 

Actinomyces infection. See aZio Actino
mycosis

Actinomyces bovis, mammary, 530 
endometrial, 211

intrauterine devices and, 
198-199,214,216f 

Actinomycosis 
cervical, 96-97 
mammary, 530 
ovarian, 321-322 
peritonitis and, 415

Adenoacanthoma, endometrial, 
248-250, 251f, 252f 

Adenocarcinoma
cervical, 133-144,134t

clear cell, 137-138 
cytologic findings in, 137, CF 

3-31, CF 3-32
endocervical, differential diagno

sis of, 102t
endocervical glandular dysplasia 

and, 143,143f 
endometrioid, 134,137 
with features of carcinoid tumor, 

132-133,133f
in situ, 140-143,141f, 142f 
mesonephric, 140 
microinvasive, 143-144,144f

minimal deviation, 100,138f,
138-139,139f 

mucinous, invasive, 133-134,
135f, 136f, 137 

serous, 138 
villoglandular, well-differentiated,

139f, 139-140,140f 
colorectal, metastatic to ovary, 399,

CF 6-24 
endometrial 

ciliated cell, 248 
differential diagnosis of, 102t 
focal, well-differentiated, 238 
with giant cell carcinoma, 255 
in situ, 247
microscopic appearance and his

tologic grading of, 241-250, 
242f-250f

moderately differentiated, 246,
249f 

mucinous, 252, 256f 
papillary, 243, 245f 
poorly differentiated, 246, 250f 
with squamous differentiation,

248-250, 251f, 252f 
with squamous metaplasia,

248-250, 25If, 252f
with trophoblastic differentiation,

255
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Adenocarcinoma (continued) 
villoglandular, 243, 245f 
well-differentiated, 242f-244f, 

242-243
ovarian

endometrial, metastatic, 350 
metastatic, 371

peritoneal, 419-421
of presumed mesothelial origin, 

438-441, 440f, 441f, CF 7-7 
tubal, 302-307, 304f, 305f

clear cell, 307 
clinical signs of, 304—305 
in situ, 303-304, 304f, 305f 
macroscopic appearance of, 305, 

306f
microscopic appearance of, 

305-307, 306f, 307f 
prognosis, evaluation, and treat

ment of, 307, 307t 
vaginal, 61-64, 62f-64f, CF 2-11, CF

2-12
papillary, solid, and combined, 62 
tubulocystic, 62, 62f

vulvar
mammary type, 35 
of Skene’s glands, 35 

Adenofibroma
of breast. See Fibroadenoma, of 

breast
endometrial, papillary, 229, 267, 

267f
ovarian, 334 

mucinous, 344—345 
serous, 335

tubal, 302
Adenoid basal cell carcinoma, cervi

cal, 146,148f
Adenoid cystic carcinoma

of breast, 544, 585, 585f, CF 10-12 
cervical, 146,148,148f 
vulvar, of Bartholin’s gland, 35, 36f 

Adenoid squamous carcinoma, vulvar, 
32

Adenolipoma, of breast, 546 
Adenoma. See also specific types of 

adenomas
of breast, 535

dendritic. See Papilloma, of 
breast, intraductal 

ductal, 541-542 
lactating, 546, 547f 
of nipple, 542, 543f, 544, 544f, CF 

10-8
papillary. See Papilloma, of breast, 

intraductal
pleomorphic, 544

cervical, malignum, 138f, 138-139, 
139f

hepatocellular, 636, 638, 638f, 639f 
pituitary, 622-623

prolactin-producing, 622-623, 
623f, 624f

syringomatous, of breast, of nipple, 
544, 545, CF 10-9

vulvar
clear cell, 20
pleomorphic, 17 

Adenoma malignum, cervical, 138f, 
138-139,139f 

Adenomatoid tumor
uterine, 228-229, 230f 
paraovarian, 402 
tubal, 301, 301f

Adenomatosis, of breast, erosive, 542, 
543f, 544, 544f, CF 10-8 

Adenomatous hyperplasia
cervical, 99, lOOf 
tubal, 302-303, 304f

Adenomyoepithelioma, of breast, 544, 
545f

Adenomyoma, 217 
endometrial, polypoid, atypical, 

229, 267-268, 268f
Adenomyomatosis, endometrial, 229 
Adenomyomatous polyp, endometrial, 

225
Adenomyosis, 216-218, 425 

definition of, 216
frequency and clinical presentation 

of, 217
macroscopic appearance in, 217 
malignant transformation in, 218 
microscopic appearance in, 

217-218
pathogenesis of, 217 

Adenosarcoma
cervical, 150
endometrial, 265f, 265-267, 266f 

miillerian, 229 
with sarcomatous overgrowth, 

266, 266f
ovarian, 356, 359, 361 

Adenosis
of breast

blunt duct, 557, 560f 
microglandular, 582, 584f 
sclerosing, 549

microscopic appearance of, 
550-551, 553f-555f, 556t 

vaginal, 56-58, 57f, CF 2-8 
microglandular hyperplasia in, 58 

Adenosis tumor, of breast, 549 
Adenosquamous carcinoma 

cervical, 144-146,145f, 146f 
glassy cell, 145-146,147f 

endometrial, 248-250, 251f, 252f 
Adhesions, peritoneal, 416 
Adnexal tumor of probable wolffian 

origin, 401-402, 402f 
Adrenal cortical rests, 401, 401f 
Adrenal cortical tumors, 401

Agenesis, ovarian, 320
Aggressive angiomyxoma, vulvar, 

17-18,18f
AgNORs, 653-654, 654f
Air embolism, in pregnancy, 630-631 
Allantoic duct, 459
Amastia, 522-523
Amenorrhea, traumatic, endometrial 

appearance in, 200 
Amenorrhea-galactorrhea syndrome, 

622
Amnion, 460—461
Amnion nodosum, 462, 463f
Amnion rupture sequence, 463-464, 

464f
Amniotic band syndrome, 463-464, 

464f
Amniotic fluid embolism, in preg

nancy, 631-633,632f
Amniotic vacuolization, 463 
Ampulla, of fallopian tubes, 284 
Anaplasia, endometrial, 233-234, 

234f-236f
Androgens, vaginal mucosal variations 

induced by, 49
Angiokeratoma, vulvar, 15-16 
Angioma, vulvar, 16-17 
Angiomatosis, of breast, 547 
Angiomyofibroblastoma, vulvar, 18 
Angiomyolipoma, endometrial, 228 
Angiomyxoma

of umbilical cord, 460-461, 461f 
vulvar, aggressive, 17-18,18f 

Angiosarcoma
of breast, 609f, 609-610, 610f 
vulvar, 17

Angular pregnancy, 518
Anovulatory cycle, persistent estro

genic endometrium and, 
189,192f

Anovulvar atresia, 4
Antioncogenes. See Tumor suppressor 

genes
Aplasia

of clitoris, 3
of fallopian tubes, 287 
of urethral orifice, 4 
vaginal, 46-47 
vulvar, 3

Apocrine carcinoma, of breast, 594, 
596f

Apocrine metaplasia, of breast, micro
scopic appearance of, 
549-550, 552f

Apocrine milaria, vulvar, 18, 20
Arias-Stella reaction 

endometrium and, 201 
vaginal, 76, 78f

Arteries. See also specific arteries 
vaginal, 46

Arteritis, cervical, giant cell, 97
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Arthropodal infections, vulvar, 12
Ascaris lumbricoides infection, cervical,

97
Asherman’s syndrome, endometrial 

appearance in, 200
Athelia, 522
Atheromatous change, of amniotic 

membranes, early, 464-465, 
465f, 466f

Atherosis, of amniotic membranes, 
acute, 464-465, 465f, 466f 

Atresia
anovulvar, 4
of breast, 522-523
of fallopian tubes, 287
of nipple, 522 
ovarian, 320 
of urethral orifice, 4 
vaginal, 46-47

Atretic follicle, 317
Atrophic vaginitis, 50-51 

postpartum, 50-51
Atrophic vulvitis, 22
Atrophy

ovarian, 320
of tubal mucosa, 285 
vaginal, cytology in, 49, 49f, CF 2-4, 

CF 2-5
Atypical ductal hyperplasia (ADH), of 

breast, 568, 568f
Atypical endometriosis, 429, 429f
Atypical intraductal hyperplasia 

(AIDH), of breast, diagnostic 
criteria and cancer risk for, 
557t

Atypical lobular hyperplasia (ALH), of 
breast, 571-573, 572f, 573f

Atypical polypoid adenomyoma, en
dometrial, 267-268, 268f

Atypical squamous metaplasia, cervi
cal, 88

differential diagnosis from cervical 
intraepithelial neoplasia, 116

Bacterial endometritis, 212, 213f, 214f 
chronic, 212, 213f,214f

Bacterial infections. See also specific or
ganisms and disorders 

fetal, 479-482 
vaginal, 50-51 
vulvar, 4-8

Bacterial vaginosis, 50
Bacteroides infection, tubal, 288 
Balloon cells, cervical, 91
Bartholinitis. See Bartholin’s gland, ab

scess of
Bartholin’s gland, 2f, 2, 3f 

abscess of, 8
gonococcal, 6f 

tumors of, 28 

carcinoma, 35, 36f 
cysts, 14,14f 
sarcoma, 39

Basal arteries, 164
Basal cell(s), in squamous metaplasia, 

cervical, 84, 85f
Basal cell carcinoma

cervical, adenoid, 146,148f 
vaginal, 65 
vulvar, 32

Basalis, endometrial, 164 
Basal lamina, endometrial, 167,

170f-171f
Basal layer, of squamous ectocervical 

epithelium, 73
Beckwith-Wiedemann syndrome, 453 
Behcet’s syndrome, 8
Bethesda system, 105,105t, 108t 
Bilobate placenta, 454, 456f 
Biopsy

aspiration
in diagnosis of breast lesions, 

525-526,526f, 532, 532f, CF 
10-1, CF 10-2

of ovarian epithelial tumors, 
356-357, CF6-8-CF 6-11 

core-needle, in diagnosis of breast 
lesions, 526

open surgical, in diagnosis of breast 
lesions, 527, 528t

Bipartite placenta, 454, 456f 
Birbeck granules, 46
Blastomycosis, mammary, 530 
Blue nevus

cervical, 103 
vaginal, 58 

Blunt duct adenosis, of breast, 557, 
560f

Borderline tumor, peritoneal, 421, 
422f, 424f

Bowenoid papulosis, 24, 27-28, CF 1-6 
Bowen’s disease, pigmented, multi

centric, 24, 27-28, CF 1-6
Breast, 520-612. See also specific 

disorders
absence of, 522-523 
anatomy of, 520-521 
atypical hyperplasias and in situ car

cinomas of, 557, 559, 
561-572

cytometry and, 651-652 
diagnosis of lesions of, 523-527 

clinical techniques in, 524-525 
pathologic methods in, 525-527 

embryology of, 520, 521f 
fibrocystic changes of, 548-557 
histology of, 521f-525f, 521-522 
hypertrophy of, 523 
infarction of, 532-533 
inflammatory diseases of, 528-532

in inherited systemic diseases, 533
malformations of, 522-523
supernumerary, 523
tumors of

benign, 533-547 
karyotypic studies of, 657, 658 
malignant

epithelial, 572-607, 573f 
nonepithelial, 607-611 

metastatic, 612, 612f
Breast tissue, ectopic, vulvar, 20, 21f, 

22
Brenner tumor

ovarian, 330-331, 333 
benign, 353f-355f, 353-354 
intermediate, 353 
malignant, 353, 354, 357f 
proliferating, 354, 356f

vaginal, 58
Breus’ mole, 492
Broad ligament

leiomyoma of, 220, 220f
smooth muscle tumors of, 402

Bromberg Bow, complications of, 640 
Budd-Chiari syndrome, in pregnancy, 

628-629

C1-C5 layers, of squamous ectocervical 
epithelium, 73

Calcification, placental, 496
Call-Exner bodies, 315, 31 It
Calymmatobacterium granulomatosis in

fection, vulvar, 5-6
Canal of Nuck

cyst of, 15
hydrocele of, 4

Cancer predisposition genes. See
Tumor suppressor genes 

Candida infection
Candida albicans

vaginal, 51
vulvar, 12,13f

Candida glabrata, vaginal, 51
fetal, 487
of umbilical cord, fungal coloniza

tion and, 461, 461f
Carcinoid

of breast, primary, 594
cervical, 132-133,133f
ovarian, 361, 393-395, 394f, 395f 

insular pattern, 394 
metastatic, 399
mucinous, 394 
strumal, 394, CF 6-22, CF 6-23 
trabecular pattern, 394

Carcinoma. See also specific types of 
carcinoma

of breast
adenoid cystic, 544, 585, 585f, CF

10-12
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Carcinoma (continued) 
apocrine, 594, 596f 
clear cell, glycogen-rich, 587 
colloid, 585-586,586f, 587f, CF 

10-13, CF 10-14 
ductal, invasive. See Infiltrating 

duct carcinoma (IDC) 
gelatinous, 585-586, 586f, 587f, 

CF 10-13, CF 10-14 
hematogenous metastases of, 605 
infiltrating, 556t 

cribriform, 583-585, 584f 
inflammatory, 600-601, 601f, 

602f
in situ. See Carcinoma, of breast, 

intraductal
intraductal, 559, 561-568 

clinging, microscopic appear
ance of, 562 

comedocarcinoma, micro
scopic appearance of, 559, 
563f

cribriform, microscopic ap
pearance of, 559, 562f 

cytologic appearance of, 567, 
CF 10-11

differential diagnosis of, 
566-567,570,571,571f 

hypersecretory, microscopic 
appearance of, 562, 565f 

micropapillary, microscopic ap
pearance of, 559, 561f 

microscopic appearance of, 
559, 561f-566f, 561-563, 
565-566

mucinous, microscopic appear
ance of, 562, 565f

papillary stratified spindle cell, 
microscopic appearance of, 
561, 564f

with prominent apocrine dif
ferentiation, microscopic ap
pearance of, 562, 566f 

risk of, 557t
solid, microscopic appearance 

of, 559, 561, 563f 
treatment of, 567-568 

juvenile, 587, 588f 
lipid-rich, 596-597, 598f 
lobular

differential diagnosis of, 570, 
571,571f

infiltrating, 591-592, 
592f-595f, 594, CF 10-16 

in situ, 568, 569f, 570f, 
570-571,571f 

pleomorphic variant, 591, 594 
local tumor extension and, 605 
lymphatic dissemination of, 605, 

605f
matrix-producing, 595

medullary, 587-590, 589f, 590f, 
590t, CF 10-15

atypical, 589 
metaplastic, 594-596, 596t, 597f, 

598f
with osteoclastic giant cells, 

595-596
mucinous, 585-586, 586f, 587f, 

CF 10-13, CF 10-14
mucoid, 585-586, 586f, 587f, CF 

10-13, CF 10-14
of no special type. See Infiltrating 

duct carcinoma (IDC) 
papillary, 586-587, 588f 

intracystic, 587, 588f 
invasive, 587

with productive fibrosis. See Infil
trating duct carcinoma 
(IDC)

scirrhous. See Infiltrating duct car
cinoma (IDC)

secretory, 587, 588f 
signet-ring, 592, 594 
simplex. See Infiltrating duct car

cinoma (IDC)
small cell, 594
spindle cell, 595 
squamous cell, 597, 598f 
stellate. See Infiltrating duct carci

noma (IDC)
tubular, 581-583, 582f, 583f 

cervical, 119
adenoid

basal cell, 146,148f
cystic, 146,148,148f 

adenosquamous, 144-146,145f, 
146f

glassy cell, 145-146,147f 
of cervical stump, 130-131 
glassy cell, 145-146,147f 
in situ, 105. See also Cervical in

traepithelial neoplasia (CIN) 
invasive

karyotypic studies of, 657
pregnancy and, 148-149 

lymphoepithelioma-like, 132 
mixed, 144
mucoepidermoid, 122,144 
neuroendocrine, small cell, 132f, 

132-133
occult invasive, 130
progression of cervical intraep

ithelial neoplasia to, 106-107 
radiation therapy and, 149,150f, 

151f
sarcomatoid, 149 
spindle cell, 149 
squamous cell. See Squamous cell 

carcinoma, cervical
tubal involvement in, 307 

verrucous, 131-132 

colorectal, metastatic to ovary, 350 
endometrial, 239-258, 240f

adenosquamous, 248-250, 251f, 
252f

clear cell, 252, 254f, 255f 
clinical signs of, 240 
cytology in, 256-257, CF 4-6, 

CF 4-7
diagnosis of, 240-241 
diffuse, 241, 242f 
epidermoid, 250-251 
etiology of, 240 
evolution, prognosis, and treat

ment of, 257-258
giant cell, adenocarcinoma with, 

255
glassy cell, 255
in situ, 233-234, 234f-236f 
macroscopic appearance of, 241, 

241f, 242f
microscopic appearance and his

tologic grading of en
dometrioid adenocarci
noma, 241-250, 242f-250f 

mixed, 255-256 
oncogenes in, 667, 669t 
secretory, 247, 250f 
serous, 252, 253f, 254f 
small cell, 254 
squamous cell, 250-251 
staging of, 257, 257t 
undifferentiated, 254 
verrucous, 255 

hepatocellular, 638-639 
fibrolamellar oncocytic type, 

638-639,639f, 640f 
invasive, 333, 333f 
medullary, 132 
omental, invasive, 423f 
ovarian

clear cell, 350, 352, 352f, 381, 
384-385

embryonal, 381, 385-386, 386f 
endometrioid, 343, 349, 350, 

351f, 371, 385
hepatoid, 385
mucinous, 347f, 347-349, 348f, 

350
papillary, surface, 335 
poorly differentiated, 386 
serous, 334-335, 336f, 337f, 

339-340, 340f-343f, 342, 350 
small cell, 361, 364, 377-379, 

378-379, CF 6-16 
transitional cell, 353, 354 
undifferentiated, 331, 343, 354, 

358f, 359,361, 378 
peritoneal, papillary, 434-435 
renal cell, metastatic to ovary, 352 
tubal

endometrioid, 306



Index I 683

glassy cell, 307
mucinous, of low malignant po

tential, 307
squamous cell, 307
transitional cell, 307

vaginal
basal cell, 65
of infant vagina, 63-64, 64f 
small cell, neuroepithelial, 65 
squamous cell, 59-60, 60f, 61f 
verrucous, 60-61, 61f 
yolk sac, 63

vulvar
adenoid squamous, 32
of Bartholin’s gland, 35, 36f 
basal cell, 32 
keratinizing, 28 
metaplastic, 33 
sarcomatoid, 33 
small cell, 28,33 
squamous cell 

microinvasive, 32 
primary, 29f-31f, 29-32, 32t

sweat gland, 33
urethral, 35, 37f
verrucous, 28, 32-33, 33f 

Carcinoma simplex, of breast. See Infil
trating duct carcinoma 
(IDC)

Carcinosarcoma
of breast, 595, 597f
cervical, 150 
endometrial, 262-265, 263f, 264f 
ovarian, 355-356, 392, CF 6-7 
tubal, 308 
vaginal, 65
vulvar, 39

Cardiovascular disease, oral contra
ception and, 628

Cartilaginous metaplasia, endome
trial, 211

Caruncle, urethral, 16,17f 
Cellular changes, cervical, in condy

loma acuminatum, 91
Cellular oncogenes, 658 
c-er&-B2 oncogene 

in cervical cancer, 667 
in endometrial carcinoma, 667

c-erb oncogene, in ovarian cancer, 664, 
666, 666f

Ceroid granuloma, cervical, 96 
Cervical cells

anomalies of size and shape of, in 
cervical intraepithelial neo
plasia, 115

nuclear hyperchromatism in, in cer
vical intraepithelial neopla
sia, 115

Cervical intraepithelial neoplasia 
(CIN), 23, 25-26,105t, 
105-119 

condyloma acuminatum and, 91 
cytologic appearance of, 116,118f, 

118-119, CF 3-22-CF 3-25 
cytometry in, 651 
diagnosis of, 109-119 

histologic appearance in, 109, 
109f-114f, 113,115-116 

diethylstilbestrol and, 58 
differences in natural history based 

on etiologic agents, 106 
effect of investigative procedure on 

process being studied and, 
106

karyotypic studies of, 658 
lack of universally accepted defini

tions of, 105-106
methods of identification and diag

nosis of, 107-109
mild dysplasia (CIN I), 109f, HOf, 

115,116
moderate dysplasia (CIN II), HOf, 

lllf, 115,116,118
observer disagreement in 

histopathologic diagnosis of, 
106

progression to invasive cancer, 
106-107

severe dysplasia and in situ carci
noma (CIN III), lllf-114f, 
115-116,116f,117f, 
118-119, CF 3-26, CF 3-27 

differential diagnosis from atypi
cal squamous metaplasia or 
reactive atypia, 116 

differential diagnosis from condy
loma acuminatum, 115-116, 
116f, 117f

keratinizing type, 115 
large cell type, 115 
small cell type, 115

Cervical smears, in cervicitis, chronic, 
81

Cervicitis
acute, 76-78, 78t, 79f, CF 3-2 
Chlamydia trachomatis, 94—95, CF

3-13
chronic, 78-81, 80f-82f, CF 3-3 
cytology in, 86-87, CF 3-2, CF 3-4, 

CF3-5
repair and regeneration and, 

86-87, CF 3-6 
follicular, 81,81f,CF3-3 
herpetic, 88-89, 89f, CF 3-9 
Trichomonas vaginalis, 94, 95f 

Cervix, 72-152. See also specific disorders 
anatomy of, 72 
cytometry and, 651 
ectopic pregnancy in, 518 
embryology of, 72 
histology of, 73f-76f, 73-76 

atypical ectodermal and mesoder
mal structures and, 74-75 

mesonephric remnants and, 
75-76

during pregnancy, 76, 77f, 78f 
inflammatory diseases of, 76-97 
malformations of, 76 
oncogenes in cancer of, 667, 668t 
precancerous lesions of, 105t, 

105-119
tumors of

benign, 97-105
karyotypic studies of, 657-658 
malignant, 119t, 119-151 
metastatic, 151-152

Chagas’ disease, fetal, 487 
Chancroid, vulvar, 5
Chemical agents, vaginitis caused 

by, 53
Chemical peritonitis, 415
Children. See Fetus; headings beginning 

with terns Fetal, Fetus, and 
Juvenile

Chlamydia infection
cervicitis and, chronic, 79
Chlamydia trachomatis

cervicitis and, 94-95, CF 3-13 
endometrial, 211 
vulvar lymphogranuloma 

venereum and, 11 
endometritis and, 212 
placental, 482

Chocolate cyst, ovarian, 328, 426,
CF 6-4

Chondroma, vulvar, 17 
Chorangioma, 497, 497f 
Chorangiosis, 496, 496f 
Chorioamnionitis, 461 

acute, 473-477
chorionic plate vasculitis and, 475 
fetal infection and, 476-477, 478f 
pathology of placenta in, 

474-475, 475f, 476f
umbilical cord inflammation and, 

475,477f
villous edema and, 475-476, 478f 

chronic, 479, 479f
Choriocarcinoma

cervical, 150 
ovarian, 386-387 

gestational, 387
placental, gestational, 505-507, 

506f, 507f
tubal, 308
vulvar, metastatic, 39-40

Chorionic embolism, in pregnancy, 
629-630

Chorionic plate, vasculitis of, 475 
Chorionitis, 474—475
Chromosomal allelic deletion, 670,

670t
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Ciliary change, endometrial metapla
sia and, 207, 209f

Ciliated cell adenocarcinoma, en
dometrial, 248

Ciliated cells, of fallopian tubes, 
285-286

Clear cell adenocarcinoma 
cervical, 137-138 
tubal, 307

Clear cell adenoma, vulvar, 20
Clear cell carcinoma

of breast, glycogen-rich, 587 
endometrial, 252, 254f, 255f 
ovarian, 381, 384-385

Clear cell changes, endometrial meta
plasia and, 210

Clear cell hidradenoma, of breast, 544
Clear cell myoepithelioma, of breast, 

544
Clear cell tumor, ovarian. See Endo

metrioid tumors, ovarian, 
clear cell

Clitoris, 1-2, 2f, 3f 
aplasia of, 3 
hypertrophy of, 3-4

Clomiphene citrate, 200
Clostridium perfringens infection, 

uteroadnexal infarction 
and, 212

c-myc oncogene
in cervical cancer, 667
in endometrial carcinoma, 667 
in ovarian cancer, 666-667

Collagenous spherulosis, of breast, 
544, CF 10-9

Colloid carcinoma, of breast, 585-586, 
586f, 587f, CF 10-13,
CF 10-14

Colorectal adenocarcinoma, metasta
tic to ovary, 399, CF 6-24

Colorectal carcinoma, metastatic, to 
ovary, 350

Colposcopy, in cervical intraepithelial 
neoplasia, 107, CF 3-16- 
CF3-21

Columnar epithelium, endocervical, 
muciparous, 73, 74f, 75f, 
CF3-1

Comedomastitis, 530, 531f
Compacta, endometrial, 164 
c-onc oncogenes, 659
Condyloma acuminatum 

cervical, 89-91, 90f, 92f-94f, 94, 98,
CF 3-10-CF 3-12

flat, 91, 93f, 94f 
inverted, 91, 93f 

vaginal, 58 
vulvar, 9, 9t, 28, CF 1-3

Congenital malformations 
of breast, 522-523 
cervical, 76

of corpus uteri, 163-164,164f
of fallopian tubes, 287
in multiple gestations, 471-472 
ovarian, 320
vaginal, 46-47
vulvar, 3-4

Conjoined twins, 468, 470f, 471f
Contact dermatitis, vulvar, 12
Contagious pustular dermatitis

(ORF), 10
Contraception. See also Intrauterine 

contraceptive devices 
(IUDs); Oral contraceptive 
agents

postcoital, 200
Core-needle biopsy, in diagnosis of 

breast lesions, 526
Cornual pregnancy, 518
Corpus albicans, 315
Corpus albicans cyst, 325
Corpus luteum, 315-316, 319f 

endometrium of prolonged luteal 
activity and, 195f, 195-196, 
196f

vaginal mucosal variations induced 
by, 48, 48f, CF 2-2

Corpus luteum cyst, 325, 325f
Corpus uteri, 163-271. See also En

dometrium
anatomy of, 163 
cytometry and, 651 
embryology of, 163 
histology of, 164—167,165f

cellular components of en
dometrium, 165-167, 
166f-171f

malformations of, 163-164,164f 
tumors of

benign, 218-229 
hemangiopericytoma, 262 
karyotypic studies of, 657, 658 
malignant, 239-271 
metastatic, 271, 271f, 272f 
vascular, 228, 229f

Cory nebacterium diphtheriae infection, 
bartholinitis and, 8

Coxsackie B virus infection, fetal, 486
Cribriform carcinoma, of breast, infil

trating, 583-585, 584f
Crohn’s disease

tubal, 297
vulvar, 14

Curettage, endometrial lesions follow
ing, 204

Cyst(s)
of breast

hydatid, 530
lacteriferous, microscopic appear

ance of, 549,550f, 55If 
cervical

mesonephric, 102,103f, 104t

Nabothian, 81, 82f 
deep,100 

ovarian
chocolate, 328, 426, CF 6-4 
corpus albicans, 325 
dermoid, 387 
epidermoid, 323 
follicular, 323 
germinal inclusion, 322-323, 323f 
granulosa lutein, 323 
luteum, 325, 325f 
theca lutein, 323-324, 324f, 

CF6-1
peritoneal, 416-417 

inclusion, multilocular, 434
of umbilical cord, containing Whar

ton’s jelly, 459, 460f 
vaginal

epithelial inclusion, 54, 55f 
of Gartner’s duct, 54, 54f 
mullerian, 54 
urothelial, 54

vulvar
of Bartholin’s gland, 14,14f 
of canal of Nuck, 15 
epidermal inclusion, vulvar, 15 
of Gartner’s duct, 15 
mesonephric, 15 
mucous, 15 
sebaceous, 14 
of Skene’s glands, 15 

Cystadenofibroma, ovarian, 334 
mucinous, 344, 345 
serous, 335, 338f

Cystadenoma
of breast, papillary. See Papilloma, of 

breast, intraductal
ovarian

mucinous, 344f, 344-345, 345f 
serous, 334, 335, 335f, 337f-338f 

Cystic carcinoma, cervical, adenoid, 
146,148,148f

Cystic dysembryoplasia, of breast. See 
Fibrocystic changes, of breast

Cystic mastitis, chronic. See Fibrocystic 
changes, of breast

Cystic mesothelioma, 417, 433-434, 
434f, 435f

Cystosarcoma phyllodes. See Phyllodes 
tumor

Cytology. See also specific disorders 
aspiration biopsy, of ovarian epithe

lial tumors, 356-357, CF 
6-8-CF6-11

cervical, in cervical intraepithelial 
neoplasia, 107-108,108t, 
116,118f, 118-119, CF 
3-22-CF 3-25

in endometriosis externa, 429 
of nipple secretions, in diagnosis of 

breast lesions, 526-527
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peritoneal, 415
vulvar, 28-29

Cytomegalovirus (CMV) infection 
cervical, 96, 96f
fetal, 482f, 482-483, 483f 

Cytometry, 650-652
of breast, 651-652
of cervix, 651
of corpus uteri, 651 
methodology for, 650 
of ovary, 650-651 

Cytotrophoblast, 449, 452f

Daikon Shield, complications of, 640 
Dark cells, of fallopian tubes, 287 
Death, related to sexual activity, 640 
Decidual transformation, of cervical 

stroma, in pregnancy, 76, 77f 
Decidual vasculopathy, 464-465, 465f, 

466f
Deciduosis, 431-432, 433f
Deep layer, endometrial, 164 
Deep venous thrombosis, in preg

nancy, 628
Dendritic adenoma, of breast. See 

Papilloma, of breast, intra
ductal

Dermatitis, vulvar
contact, 12
pustular, contagious, 10 

Dermatofibrosarcoma protuberans, 
vulvar, 39

Dermatosis, vulvar, sclerotic, 22 
Dermoid cyst, ovarian, 387 
Desmoplastic implants, noninvasive, 

421
Desquamation, irregular, en

dometrium of, 195f, 
195-196,196f

Desquamative inflammatory vaginitis, 
53

Diabetes mellitus
mastopathy and, 528 
maternal

placental pathology associated 
with, 495

pregnancy and, 624-626 
nephropathy and, 625-626, 

626f
retinopathy and, 626

Diabetic mastopathy, 528 
Diamniotic-dichorionic placenta, 

466-467,467f, 468f
Diamniotic-monochorionic placenta, 

467, 468f
Dietary factors, in malignant epithelial 

tumors of breast, 573-574 
Diethylstilbestrol (DES), cervical 

intraepithelial neoplasia 
and, 58

Diffuse laminar endocervical glandu
lar hyperplasia, 100-101

Disordered proliferative en
dometrium, 237-238, 238f

Disseminated intravascular coagulopa
thy (DIC), in pregnancy, 633, 
634f

Diverticula, vaginal, 47 
Diverticulosis, tubal, 292, 294f, 295, 

296f
Dizygous twins, 466
DNA abnormalities, detection of, 

660-662
DNA polymerase a, immunohisto

chemical analysis of, 652
Donovan bodies, 6
Donovan’s disease (granulomatosis), 

vulvar, 5-6
Dot/slot blotting, 660
Douching, 645
Ducrey’s chancre, vulvar, 5
Ductal carcinoma

in situ (DCIS). See Carcinoma, of 
breast, intraductal

invasive. See Infiltrating duct carci
noma (IDC)

Ductal hyperplasia, of breast, atypical, 
568, 568f

Duct ectasia, 530, 531f
Ductoscopy, fiberoptic, in diagnosis of 

breast lesions, 525
Dysembryoplasia, of breast, cystic. See 

Fibrocystic changes, of breast
Dysgerminoma, ovarian, 379-382, 386 

anaplastic, 379
clinical behavior and treatment of,

382
clinical features of, 379 
differential diagnosis of, 381-382 
macroscopic appearance of, 379, 

CF6-17
microscopic appearance of, 

379-381, 380f, 381f, CF 6-18 
with syncytiotrophoblastic giant 

cells, 380
Dyskeratoma, vulvar, warty, 15 
Dysmenorrhea, membranous, 

184-185
Dysplasia

cervical, 105. See also Cervical in
traepithelial neoplasia (CIN) 

glandular, endocervical, 143,143f 
fibrocystic, of breast. See Fibrocystic 

changes, of breast 
vulvar, 22

Dyspolarity, in cervical intraepithelial 
neoplasia, 115

Dystrophies, vulvar, 22-28 
classification of, 22t

Early proliferative phase, endometrial 
variations during, 172-174 

general appearance of mucosa, 172, 
173f, 174f

glandular epithelium, 172-173 
stroma, 174

Early secretory phase, endometrial 
variations during, 176, 
178-180

general appearance of mucosa, 176 
glandular epithelium, 176, 

177f-180f, 178-180
stroma, 180,181f

Eccrine spiradenoma, of breast, 544 
ECHO virus infection, fetal, 486 
Eclampsia. See Toxemia of pregnancy 
Ecthyma, vulvar, 8
Ectocervix, 73, 73f
Ectodermal structures, cervical, atypi

cal, 74-75
Ectopic pregnancy, 452, 515-518 

abdominal, 518
angular (cornual), 518 
cervical, 518
etiology of, 515-516 
intramural, 518 
isthmic, 518 
ovarian, 518 
tubal, 516, 517f, 518

Ectopic tissue, vulvar, 20, 21f, 22
Edema

ovarian, massive, 327, CF 6-3 
villous, 475-476, 478f

Elephantiasis, vulvar, 14
Emboli, 627
Embolism. See also Thromboembolism 

air, in pregnancy, 630-631 
amniotic fluid, in pregnancy, 

631-633, 632f 
chorionic, in pregnancy, 629-630 
fat, in pregnancy, 630

Embryology
of breast, 520, 521f
of cervix, 72
of corpus uteri, 163
of fallopian tubes, 284
of ovary, 313, 314f
of peritoneum, 414
of vagina, 46
of vulva, 1, 2f

Embryonal carcinoma, ovarian, 381, 
385-386, 386f

Embryonal rhabdomyosarcoma, cervi
cal, 149

Emphysematous vaginitis, 53 
Endocervical adenocarcinoma, differ

ential diagnosis of, 102t 
Endocervical glandular dysplasia 

(EGD),143,143f
Endocervical glandular hyperplasia, 

laminar, diffuse, 100-101
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Endocervical glandular mucosa, 74 
Endocervical muciparous columnar 

epithelium, 73, 74f, 75f, 
CF3-1

Endocervical polyp, 97-98, 98f 
Endocervicosis, 431
Endocervix, 73
Endocrine pathology, 622-626, 623f, 

624f
Endodermal sinus tumor. See Yolk sac 

tumor
Endolymphatic stromal myosis, 259, 

260f
Endometrial adenocarcinoma, differ

ential diagnosis of, 102t 
Endometrial hyperplasia, 193,195, 

229-239
adenomatous, marked, 233-234, 

234f-236f
atypical, 233-234, 234f-236f 

severe, 238
complex, 231-233, 233f 
cytologic detection and diagnosis 

of, 238, CF 4-5
differential diagnosis of, 237t, 

237-238,238f, 239f
macroscopic appearance of, 230 
microscopic appearance of, 230 
premalignant potential of, 234-237 
simple, 230-231, 231f, 232f 

secretory, 230
treatment of, 238-239 

Endometrial hypoplasia, 193,195f 
Endometrial polyp, 225-228 

adenomyomatous, 225 
clinical manifestations of, 225 
macroscopic appearance of, 225, 

226f
microscopic appearance of, 

225-226, 227f
prognosis, evolution, and treatment 

of, 226,228, 228f
tubal, 302

Endometrioid adenocarcinoma, cervi
cal, 134,137

Endometrioid carcinoma
ovarian, 385
tubal, 306 

Endometrioid tumors, ovarian, 330, 
333, 349f, 349-350, 351f 

carcinoma, 343, 349, 371 
clear cell, 350, 352, 352f 

benign, 350 
carcinoma, 350, 352, 352f 
of low malignant potential, 350 

mucinous, 350 
serous, 350

Endometriosis, 54, 56, 104—105. See 
also Adenomyosis; Endo
metriosis externa

tubal, ectopic pregnancy and, 516 

Endometriosis externa 
atypical, 429, 429f 
ovarian, 327-330, CF 6-4 
pathogenesis of, 425-426 

theory of coelomic metaplasia,
425- 426

theory of implantation, 425 
theory of lymphatic or hematoge

nous dissemination, 426 
peritoneal, 424-431 

clinical staging of, 426, 427t 
cytologic examination in, 429 
macroscopic appearance of,

426- 427, CF 7-5
malignant transformation of, 429, 

430f
microscopic appearance of,

427- 429,428f-430f
pathogenesis of, 425-426 
symptoms of, 426 
treatment of, 429-431 

stromal, 218, 428 
tubal, 298, 300f 
vulvar, 29

Endometriosis interna. See Adeno
myosis

Endometritis
acute, 211-212 

gonococcal, 212 
puerperal infection and, 211-212 
uteroadnexal infarction and, 212 

chronic, 212-216
bacterial, 212, 213f, 214f 
intrauterine contraceptive de

vices and, 214, 216f 
tuberculosis and, 212-214, 215f 
viral, 214

Endometrium. See also specific disorders 
cyclical variations of, 171-205 

histologic appearances outside 
menstrual cycle and patho
logic appearances, 185-205 

histologic pictures of patho
logic nature, 193,195f-199f, 
195-205, 200t, 201f-206f, 
CF 4-4

normal histologic pictures 
whose moment of appear
ance is pathologic, 189-193, 
192f-194f

physiologic states of mucosa 
outside functional period, 
185-189,190f-192f 

histologic modifications, 171-185 
early and mid-secretory phases, 

176,177f-181f, 178-180 
early proliferative phase, 

172-174,173f, 174f
late proliferative phase, 

174-176,175f, 176f
late secretory phase, 180-183, 

182f-187f

menstrual phase, 183-185, 
188f, 189f

ovulatory phase, 176,177f 
premenstrual phase, 183 

cytology of, 168-169, CF 4-1-CF
4-3

fetal, 185-186,190f 
glandular invaginations or double 

contours of, 204, 204f 
hemorrhage of, 204 
histology of, 164-167,165f 

endometrial stroma, 166-167, 
170f-171f

superficial epithelium, 166,169f 
hormonal influences on, mecha

nism of, 167-168 
infantile, 186-187 
inflammatory diseases of, 211-216 
intrauterine devices and, 198-200, 

199f, 200t, CF 4-4 
of irregular shedding, 195f, 

195-196,196f 
lesions following radiation therapy 

and curettage and, 204, 206f 
metaplasias of, 205-211, 207t 

ciliary change, 207, 209f 
eosinophilic cell change, 208 
frequency of epithelial metaplas

tic and related changes, 
210-211

hobnail and clear cell changes, 
210

mesenchymal metaplasias and re
lated changes, 211 

mucinous, 209-210, 210f 
papillary proliferation and sur

face syncytial change, 
206-207, 208f, 209f 

squamous, 205, 207f, 208f 
oral contraceptive agents and, 196, 

197f
physiologic mechanisms of menstru

ation and, 169-171,172f 
postabortal, 202f, 203 
postmenopausal, 187-189,191f, 

192f
postpartum, 187 
progestins and, 197-198 
progestogens and, long-acting, in

tramuscular administration 
of, 196-197,198f 

proliferative, disordered, 237-238, 
238f

pubertal, 187
of traumatic amenorrhea, 200 
trophoblast and, 200-202, 201f, 

202f 
tumors of

mixed epithelial-nonepithelial, 
262-268

vascular, 228, 229f
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Endomyometriosis, 428 
Endosalpingitis, 289 
Endosalpingiosis, 418-425

clinical findings in, 418 
cytologic appearance of, 418-419, 

CF 7-3, CF 7-4
differential diagnosis of, 419-425, 

422f-425f
etiology of, 418 
macroscopic appearance of, 418, 

CF7-2
microscopic appearance of, 418, 

419f-421f
Entamoeba histolytica infection

cervical smears and, 96
vulvar, 12

Enterobius vermicularis infection
tubal, 288
vulvar, 12

Eosinophilic cell change, endometrial 
metaplasia and, 208

Eosinophilic index, 48 
Epidermal inclusion cyst, vulvar, 15 
Epidermization, in squamous metapla

sia, cervical, 83-84
Epidermoid carcinoma, endometrial,. 

250-251
Epidermoid cyst, ovarian, 323 
Epithelial disorders, vulvar, nonneo- 

plastic, 23
Epithelial hyperplasia, of breast, intra

ductal, microscopic appear
ance of, 553,556-557,557t, 
558f-560f

Epithelial implants, noninvasive, 421 
Epithelial inclusion cyst, vaginal, 54, 

55f
Epithelial tumors

of breast, malignant, 572-607, 573f. 
See also specific tumors 

classification of, 574, 574t 
clinical signs of, 575f, 575-576 
etiology and epidemiology of, 

572-574
evolution of, 605f, 605-607, 606f, 

606t
infiltrating, surgical pathology re

port in, 604-605
prognostic factors in, 601-604, 

603t
clinical, 602, 603t
routine pathologic factors, 

602-603
treatment of, 607

ovarian, 330-357, 331f, 331t, 332t 
aspiration biopsy cytology of, 

356-357, CF6-8-CF6-11 
benign, 331-332, 332t 
Brenner. See Brenner tumor 
carcinoma. See Carcinoma, 

ovarian

clear cell, 330, 333
clinical behavior and treatment 

of, 332-333,333f, 334t
clinical findings in, 332 
endometrioid, 330, 333. See En

dometrioid tumors, ovarian 
benign, 349 
carcinoma, 343, 350, 35 If 
of low malignant potential, 349, 

349f
of low malignant potential, 

331-333,332t
malignant, 331-332, 332t 
mixed, 331
mucinous, 330, 344-349 

carcinoma, 347f, 347-349, 348f 
differential diagnosis of, 

348-349
intestinal, 344, 345f, CF 6-6 
of low malignant potential, 333, 

344, 345-346, 346f, 347f 
macroscopic appearance of, 

344, 344f, 345f, CF 6-6 
microscopic appearance of,

344- 345, 345f
miillerian, 342-343, 344,

345- 346, 347f
pseudomyxoma peritonei as 

complication of, 348 
pathologic examination of, 334 
serous, 334-343

carcinoma, 334-335, 336f, 337f 
differential diagnosis of, 

342-343
of low malignant potential, 333, 

334, 337, 339, 339f, 340f, 
CF 6-5

macroscopic appearance of,
334- 335, 335f-337f, CF 6-5 

microscopic appearance of,
335- 337, 337f-343f, 
339-340, 342

stromal sarcoma, 356
Epithelioid hemangioendothelioma, 

vulvar, 17
Epithelioid sarcoma, vulvar, 39 
Epitheliosis, of breast, 539 

infiltrating, microscopic appear
ance of, 551, 553, 556f 

microscopic appearance of, 553, 
556-557,557t, 558f-560f

Epithelium
cervical

ectocervical, squamous, 73, 73f 
endocervical, columnar, muci

parous, 73, 74f, 75f, CF 3-1 
extension of, in cervical intraep

ithelial neoplasia, 115 
endometrial

glandular. See Glandular epithe
lium, endometrial

stroma, 166-167,170f-171f. See 
Stroma, endometrial 

superficial, 166,169f 
histology of, epithelium of glandu

lar system, 165-166, 
166f-168f

vaginal, 46, 47f 
Epoophoron, 314 
Epstein-Barr virus infection, fetal, 486 
Erosion, cervical, 83
Erosive adenomatosis, of breast, 542, 

543f, 544, 544f, CF 10-8 
Erysipelas, vulvar, 8
Escherichia coli infection

tubal, 288
vulvar, bartholinitis and, 8 

Esthiomene, 11 
Estrogenic endometrium, persistent, 

189,192f
Estrogens, vaginal mucosal variations 

induced by, 48, 48f, CF 2-1 
Estrogen test, 49
Extragenital pathology, 622-645 

endocrine, 622-626, 623f, 624f 
hepatic, 633-640 
laparoscopic and pelviscopic in

juries and, 641-642, 643f, 
644f, 645

sexual, contraceptive, and sanitary 
practices and, 640-641 

vascular, 627-633
Extravillous trophoblast, 449, 451f

Fallopian tubes, 284-308 
anatomy of, 284, 285f 
ectopic pregnancy and, 516, 517f, 

518
embryology of, 284 
endometriosis of, 298, 300f 
histology of, 284-287, 286f-288f 
inflammatory diseases of, 288-298 
malformations of, 287 
prolapse of, 54, 56, 56f 
torsion of, 287-288 
tubal surgery in fertility control and 

sterility and, 298-301 
tumors of

benign, 301-302 
malignant, 302-308 
metastatic, 308, 308f, 309f

Familial Mediterranean fever, peri
toneal inflammation and, 
416

Fasciculus cervicoangularis, 164 
Fat embolism, in pregnancy, 630
Fat necrosis, mammary, 530-532, 531f, 

532f, CF 10-3
Female adnexal tumor of probable 

wolffian origin, 401-402, 
402f
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Fenestrate placenta, 456
Fertility control, tubal surgery in, 

298-301
Fetal artery thrombosis, 492-493, 493f, 

494f
Fetal cotyledon, 449, 450f
Fetal endometrium, 185-186,190f
Fetal rhabdomyoma 

endometrial, 229 
vaginal, 64

Fetus. See also Leukocytes, fetal; head
ings beginning with terms Fetal 
and Fetus

death in utero, 472-473, 474f 
infection of

acute, 476-477, 478f 
bacterial, 479-482 
chronic, 477-479 
fungal, 487 
parasitic and protozoan, 486-487 
of unknown etiology, 487 
viral, 482-486

Fetus compressus, 472-473, 473f
Fetus in fetu, 471
Fetus papyraceous, 472-473,473f, 474f 
Fiberoptic ductoscopy, in diagnosis of 

breast lesions, 525
Fibrin

in endometrial stroma, 204-205 
placental deposition of, 489-490, 

490f
Fibroadenoma

of breast, 533-536 
clinical appearance of, 533 
cytologic appearance of, 535-536, 

CF 10-4, CF 10-5
differential diagnosis of, 535 
etiology of, 533 
evolution and prognosis of, 536 
intracanalicular, 535, 535f 
karyotypic studies of, 658 
macroscopic appearance of, 533, 

534f
microscopic appearance of, 534f, 

534-535, 535f
tubular (pericanalicular), 534, 

534f
vulvar, 20, 21f

Fibroadenomatosis, of breast. See Fi
brocystic changes, of breast 

Fibrocystic changes, of breast, 548-557 
clinical features of, 548-549 
etiology of, 548 
macroscopic appearance of, 549 
microscopic appearance of, 

549-557
apocrine metaplasia and, 

549-550, 552f
intraductal epithelial hyperplasia 

and, 553, 556-557, 557t, 
558f-560f

lactiferous cysts and, 549, 550f, 
551f

radial scar and, 551, 553, 556f 
sclerosing adenosis and, 550-551, 

553f-555f, 556t
secondary chronic inflammation 

and, 553
stromal fibrosis and, 549 

Fibrocystic disease, of breast. See Fibro
cystic changes, of breast 

Fibrocystic dysplasia, of breast. See Fi
brocystic changes, of breast 

Fibrocystic mastopathy. See Fibrocystic 
changes, of breast 

Fibroepithelial polyp
vaginal, 55f, 55-56, 56f, 64 
vulvar, 15,16f

Fibroid. See Leiomyoma 
Fibrolipoma, vulvar, 17 
Fibroma. See Leiomyoma 
Fibromatosis

of breast, 547 
ovarian, 327

Fibromyoma, ovarian, 366-377, 367f 
cellular, 367
with sex cord elements, 367 

Fibrosarcoma
of breast, 607, 608f, 609 
ovarian, 367 
vulvar, 39

Fibrosis, of breast. See also Infiltrating 
duct carcinoma (IDC) 

stromal, microscopic appearance of, 
549

Fibrothecoma, ovarian, 365 
Fibrous histiocytoma

of breast, malignant, 607, 608f, 609 
vulvar, malignant, 39

Fibroxanthosarcoma, cervical, 150 
Fifth disease, 484
Filariasis, vulvar, 12 
Fine-needle aspiration (FNA) biopsy, 

in diagnosis of breast lesions, 
525-526,526f, 532, 532f, CF 
10-1, CF 10-2

Fistulas, vaginal, 47 
Focal nodular hyperplasia, 635-636, 

637f
Follicle, atretic, 317 
Follicular cervicitis, 81, 81f, CF 3-3 
Follicular cyst, ovarian, 323 
Follicular vulvitis, 4
Foreign body giant cell granuloma, 

cervical, 96
Fox-Fordyce disease, 18, 20 
Fraternal twins, 466
Fungal infections 

endometrial, 215 
fetal, 487 
of umbilical cord, 461, 461f 
vaginal, 51

Funisitis, 475, 477f
Furuncle, vulvar, 4

Galactocele, 528, 529f 
Galactography, in diagnosis of breast 

lesions, 525
Ganglioneuroma, cervical, 103 
Gardnerella vaginalis infection

cervicitis and, 79
vaginal, 50, CF 2-6 

Gartner’s duct, 1, 2f
cyst of, 15, 54, 54f 

Gelatinous carcinoma, of breast, 
585-586, 586f, 587f, CF 
10-13, CF 10-14

Genetic factors, in malignant epithe
lial tumors of breast, 573 

Genital pads, 1
Genital tubercle, 1, 2f
Germ cell tumors

cervical, 150
ovarian, 379t, 379-397. See also spe

cific tumors 
combined with stromal tumors, 

397
mixed, 392, 395-396, 396f 

Germinal inclusion cyst, ovarian, 
322-323, 323f

Gestational choriocarcinoma
ovarian, 387
placental, 505-507, 506f, 507f 

Gestational trophoblastic disease, 
497-507,498f, 498t

Giant cell arteritis, cervical, 97 
Giant cell carcinoma, endometrial, 

adenocarcinoma with, 255
Giant cell granuloma, cervical, foreign 

body, 96
Glandular cell, endometrial, 165 
Glandular dysplasia, endocervical, 

143,143f
Glandular epithelium, endometrial

“cracking” artifact of, 204, 205f 
during early and mid-secretory 

phases, 176,177f-180f, 
178-180

during early proliferative phase, 
172-173

glandular system, 165-166, 
166f-168f

invaginations or double contours of, 
204, 204f

during late proliferative phase, 
174-175,175f

during late secretory phase, 
180-183,185f, 186f 

Glandular hyperplasia, endocervical, 
laminar, diffuse, 100-101 

Glandular inclusions, peritoneal, be
nign, 424,424f, 425f
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Glandular metaplasia, cervical 
differential diagnosis of, 102t 
intestinal, endometrial, and tubal, 

101-102
Glassy cell carcinoma

cervical, 145-146,147f 
endometrial, 255 
tubal, 307

Glial polyp, cervical, 103
Glial tissue, endometrial, 211 
Gliomatosis peritonei, 442, 443f, 444 
Glomus tumor, vulvar, 17 
Glycogen-rich clear cell carcinoma, of 

breast, 587
Gonadoblastoma, ovarian, 396-397, 

398f
Gonadotropin-resistant ovarian syn

drome, 320
Gonococcal infection

endometritis and, 212
tubal, 288

Gonorrhea, vulvar, 4-5, 6f
bartholinitis and, 8 

Graafian follicles, 315 
Granular cell myoblastoma

of breast, 546
vulvar, 20, 21f

Granular cell tumor
of breast, 546
cervical, 103
vulvar, 20, 21f

Granulocytic sarcoma, cervical, 151 
Granuloma

of breast
plasma cell, 547
silicone, 532

cervical, 95-96
ceroid, 96
giant cell, foreign body, 96

ovarian xanthogranulomatous reac
tions and, 322

vulvar, 5-6,17
Granuloma inguinale, vulvar, 5-6 
Granuloma pyogenicum, vulvar, 17 
Granulomatosis infantiseptica, 480 
Granulomatous mastitis, 528 
Granulomatous salpingitis, 295, 297, 

297f, 298f
Granuloma venereum, vulvar, 5-6 
Granulosa cells, ovarian, 315, 318f 

proliferation of, 361
Granulosa cell tumor, ovarian, 371 

adult, 358-363
clinical behavior and treatment 

of, 361-363
clinical findings in, 358-359 
differential diagnosis of, 359, 361 
gyriform or watered-silk pattern, 

359
macrofollicular pattern, 359 
macroscopic appearance of, 359, 

CF6-12 

microfollicular pattern, 359, 360f 
microscopic appearance of, 359, 

360f-362f, CF 6-13
solid or diffuse pattern, 359, 362f 
trabecular pattern, 359, 361f 

juvenile, 363-365, 378
clinical behavior and treatment

of, 364-365
clinical findings in, 363 
differential diagnosis of, 364 
macroscopic appearance of, 363 
microscopic appearance of, 363f, 

363-364, 364f
Granulosa lutein cyst, 323
Gumma

ovarian, 322 
vulvar, in syphilis, 8

Gynandroblastoma, ovarian, 377

Haemophilus ducreyi infection, vulvar, 5
Hamartoma, of breast, 546, 546f
Hellerstrom, venereal disease of, vul

var, 11
HELLP syndrome, 634, 639
Hemangioendothelioma, epithelioid, 

vulvar, 17
Hemangioma

of breast, 547
with atypical histologic features, 

547
perilobular, 547, 548f 
venous, 547

cervical, 103
endometrial, 228, 229f 
tubal, 302
of umbilical cord, 460-461, 461f 
vaginal, 58 
vulvar, 16-17

Hemangiopericytoma 
of breast, 547 
uterine, 262 
vulvar, 17

Hematoma, placental, 490-491 
marginal, 490-491,491f 
retromembranous, 490-491 
retroplacental, 490-491, 491f 
subamnionic, 490-491

Hematopoietic neoplasms, of breast,
611

Hematosalpinx, 291, 291f, 292 
Hemorrhage, endometrial, 204 
Hemorrhagic endovasculitis, fetal 

death in utero and, 473, 474f
Hepatic vein thrombosis, in preg

nancy, 628-629
Hepatitis B infection, fetal, 485
Hepatocellular adenoma, 636, 638, 

638f, 639f
Hepatocellular carcinoma, 638-639 

fibrolamellar oncocytic type, 639, 
639f, 640f

Hepatoid carcinoma, ovarian, 385 
Herpes simplex virus infection 

cervical, 88-89,89f, CF 3-9 
types 1 and 2, fetal, 483,484f 
vulvar, 10-11, CF 1-4

Herpes zoster virus infection, vulvar, 11 
Heterotopia, of fallopian tubes, 287 
Hidradenoma

of breast, clear cell, 544
vulvar, papillary, 18-20,19f, 20f 

Hilus cell hyperplasia, 372-373 
Histiocytic infiltration, in cervical in

traepithelial neoplasia, 115 
Histiocytoma

of breast, fibrous, malignant, 607, 
608f, 609

vulvar, fibrous, malignant, 39 
Histiocytosis

cervical, Langerhans cell, 96 
vaginal, Langerhans cell, 53 

Histology. See also specific disorders 
of breast, 521f-525f, 521-522 
cervical, in cervical intraepithelial 

neoplasia, 108-109, 
109f-114f, 113,115-116 

Hobnail changes, endometrial meta
plasia and, 210

Horizontal portion, of fallopian tubes, 
284

Hormones
influences on endometrium, mech

anism of, 167-168 
malignant epithelial tumors of 

breast and, 574
vaginal mucosal variations induced 

by. See Vagina, hormone- 
induced variations of 
mucosa of

Human immunodeficiency virus 
(HIV) infection, fetal, 485 

Human papillomavirus (HPV) infec
tion. See also Condyloma 
acuminatum

cervical, noncondylomatous, 91, 
93f, 94f

vulvar intraepithelial neoplasia 
and, 23

Hydatid change, 496
Hydatid cyst, mammary, 530 
Hydatidiform mole, 497-503, 498f, 

498t
complete, 499-500, 5011 

evolution of, 499-500 
pathology of, 499, 499f, 500f 
in twin gestation, 500, 500f 

diploid, 502 
invasive, 502-503 
partial, 500-502, 501f-503f, 501t 

distinction from complete mole 
and hydropic abortus and, 
5011, 501-502

Hydatid of Morgagni, 314-315, 401, 
401f



690 I Index

Hydrocele, of canal of Nuck, 4 
Hydropic abortus, 452, 453f 

distinction from hydatidiform mole, 
501t, 501-502

Hydrops placentalis, 495-496 
Hydrosalpinx, 291, 292, 294f 
Hymen, 1
Hyperchromatism, nuclear, of cervical 

cells, in cervical intraepithe
lial neoplasia, 115

Hyperplasia
of breast

ductal, atypical, 568, 568f 
intraductal. See Intraductal hyper

plasia (IDH), of breast 
lobular, 556 

atypical, 571-573, 572f, 573f 
pseudoangiomatous, of mam

mary stroma, 547
stroma of, pseudoangiomatous, 

547
cervical

adenomatous, 99, lOOf 
of basal cell layers, 113,115 
endocervical, glandular, diffuse 

laminar, 100-101 
mesonephric, 102,103f, 104t 
microglandular, 100, lOlf, 102t 

endometrial. See Endometrial hyper
plasia

focal nodular, 635-636, 637f 
ovarian

hilus cell, 372-373
stromal, 327, 330f, 331f, CF 6-2 

peritoneal, reactive, 417f, 417-418, 
CF7-1

tubal, adenomatous, 302-303, 304f 
vaginal, microglandular, 63 

in adenosis, 58
vulvar, squamous, 23 

Hyperprolactinemia, 622 
Hyperreactio luteinalis, 323-324, 324f, 

CF 6-1
Hypertension, essential, maternal, pla

cental pathology associated 
with, 495

Hyperthecosis, ovarian, 327, 331f 
Hypertrophic lymphatic stasis, 

vulvar, 14
Hypertrophic vulvitis, 22

chronic, 8,14
Hypertrophy

of clitoris, 3-4 
mammary, 523 
vulvar, 3

Hypoplasia
endometrial, 193,195f 
of fallopian tubes, 287 
vulvar, 3

Ilioinguinal bubo, 11 
Immature squamous metaplasia, 

cervical, 88
Immunodeficiencies, cervicitis and, 86 
Immunodepressive drugs, cervicitis 

and, 86
Immunohistochemistry, 652-653

of DNA polymerase a, 652
of Ki67, 652
of proliferating cell nuclear antigen, 

652-653, 653f, 654f
Imprint cytology, vulvar, 35 
Inclusion cyst, peritoneal, multilocu

lari 17, 434
Indurative mastopathy, microscopic 

appearance of, 551, 553, 556f
Infantile endometrium, 186-187 
Infarction

of breast, 532-533 
maternal floor, 490 
placental, 487-488, 488f-490f 
uteroadnexal, 212

Infection. See also specific organisms and 
infections 

fetal. See Fetus, infection of 
placental, 473-487 

acute and chronic, 473 
ascending, 473 
hematogenous, 473

puerperal, acute, 211-212 
vulvar, 4-14

bacterial, 4-8 
mycotic, 12,13f, CF 1-5 
viral, 9-12

Infectious peritonitis, 415 
Infiltrating duct carcinoma (IDC), 

576-580
apocrine, 594, 596f
cytologic appearance of, 579 
differential diagnosis of, 579-580 
electron microscopic appearance 

of, 577,579, 580f, 581f 
histologic grading of, 577, 579t 
inflammatory, 600-601, 601f, 602f 
lipid-rich, 596-597, 598f 
lobular, 591-592, 592f-595f, CF 

10-16
macroscopic appearance of, 576f, 

576-577
metaplastic, 594-596, 596t, 597f, 

598f
microscopic appearance of, 577, 

577f, 578f
neuroendocrine, 594
Paget’s disease, 598-600, 599f-601f 
prognostically favorable variants of, 

580-590
adenoid cystic, 585, 585f, CF 

10-12
cribriform, infiltrating, 583-585, 

584f

medullary, 587-590, 589f, 590f, 
590t, CF 10-15

mucinous, 585-586, 586f, 587f, 
CF 10-13, CF 10-14 

papillary, 586-587, 588f 
secretory, 587, 588f 
tubular, 581-583, 582f, 583f 

signet-ring, 592, 594 
site of involvement and, 598-601 

Infiltrating epitheliosis, of breast, mi
croscopic appearance of, 
551,553,556f 

Inflammatory carcinoma, of breast, 
600-601,601f, 602f 

Inflammatory disorders 
of breast, 528-532, 553 
cervical, 76-97 
endometrial, 211-216 
of fallopian tubes, 288-298 
ovarian, 320-322 
peritoneal, 415-416, 416f 
of umbilical cord, 475, 477f 
vaginal, 50-53 
vulvar, 4-14

Inflammatory pseudotumor 
of breast, 547 
endometrial, 229

Inflammatory vaginitis, desquama
tive, 53

Infrared photography, in diagnosis of 
breast lesions, 524 

Infundibulum, of fallopian tubes, 284 
Inherited systemic disease, mammary 

involvement in, 533 
Insertion

placental
abnormal, 456, 457f 
lesions of implantation site and, 

503-505
of umbilical cord, 458, 458f 

In situ hybridization, 662-663, 663f, 
664f

Intercalated cells, of fallopian tubes, 
286-287

Intermediate trophoblast, 449, 452f 
Interstitial portion, of fallopian tubes, 

284
Interval phase, endometrial variations 

during, 176,177f 
Intervillous thrombus, 492, 492f, 493f 
Intracranial thrombosis, in pregnancy, 

629
Intraductal carcinoma, of breast, diag

nostic criteria and cancer 
risk for, 557t

Intraductal hyperplasia, of breast,
539

atypical, diagnostic criteria and can
cer risk for, 557t 

diagnostic criteria and cancer risk 
for, 557t
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epithelial, microscopic appearance 
of, 553,556-557,557t, 
558f-560f

Intraendometrial leiomyoma, 211 
Intramammary lymph nodes, 547 
Intramural pregnancy, 518 
Intrauterine contraceptive devices 

(IUDs)
complications of, 640-641, 641f 
ectopic pregnancy and, 516 
endometrial appearance and, 

198-200,199f, 200t, CF 4-4 
endometritis associated with, 214, 

216f
Invasive ductal carcinoma. See Infiltrat

ing duct carcinoma (IDC) 
Invasive implants, 421
Irregular desquamation, endome

trium of, 195f, 195-196,196f
Irregular maturation, 191,193,194f 
Irregular shedding, endometrium of, 

195f, 195-196,196f
Isthmic pregnancy, 518
Isthmus, of fallopian tubes, 284 
IUD cells, 199,199f, CF 4-4

Juvenile carcinoma, of breast, 587, 
588f

Juvenile granulosa cell tumor. See 
Granulosa cell tumor, ovar
ian, juvenile

Juvenile papillomatosis, of breast, 
540-541,542f, 549

Karyopyknotic cells, vaginal, 48 
Karyotyping, 654-658

benign tumors and, 658
malignant tumors and, 655-658

of breast, 657 
cervical, 657-658 
of corpus uteri, 657 
ovarian, 655-657, 656f

Keratinizing carcinoma, vulvar, 28 
Keratoacanthoma, vulvar, 15 
Keratosis, vulvar, seborrheic, 15 
Ki67, immunohistochemical analysis 

of, 652
Knots

Tenney-Parker, 495, 495f
of umbilical cord, 458-459 

false, 459,459f 
true, 458-459, 459f

Koilocytes, 9
Koilocytosis, cervical, in condyloma 

acuminatum, 91
Kraurosis vulvae, 22, 23
Krukenberg tumor

metastatic to ovary, 399-401, 400f 
tubular, 400f, 400-401

Labia majora, 1, 2f 
Labia minora, 1, 2f
Labioscrotal swellings, 1 
Lacteriferous cyst, microscopic ap

pearance of, 549, 550f, 551f
Lactobacillus vaginitis, 50

in luteal phase, 48 
Lactoma, 546, 547f 
Langerhans cell histiocytosis 

cervical, 96 
vaginal, 53

Laparoscopy, injuries caused by, 
641-642, 643f, 644f

Late proliferative phase, endometrial 
variations during, 174-176 

general appearance of mucosa, 174, 
175f

glandular epithelium, 174-175, 176f 
stroma, 175-176

Late secretory phase, endometrial 
variations during, 180-183 

general appearance of mucosa, 180, 
182f-184f

glandular epithelium, 180-183, 
185f, 186f

stroma, 183,187f 
Layers C1-C5, of squamous ectocervi

cal epithelium, 73 
Leiomyoblastoma, myometrial, 223, 

224f
Leiomyoma

of breast, 547
of broad ligament, 220, 220f 
cervical, 98, 99f
myometrial, 218-225 

bizarre, 221, 222f 
cellular, 223 
changes in presence of, 222 
clear cell, 223, 224f 
clinical signs of, 218, 219f 
epithelioid, 223, 224f, 225f 
evolution and treatment of, 

222-223
intramural, 220 
intravenous, 223, 225 
macroscopic appearance of,

219- 220, 220f 
metastasizing, 225 
microscopic appearance of,

220- 221,221f, 222f 
mitotically active, 269 
pleomorphic, 221, 222f 
plexiform tumorlet, 224, 225f 
submucous, 219-220 
subserous, 220 
symplastic, 221, 222f 
variants of, 223t, 223-225

intraendometrial, 211 
tubal, 301, 302 
uterine, karyotypic studies of, 

658

vaginal, 55
vulvar, 16

epithelioid, myxoid, 18
Leiomyomatosis, uterine, intravenous, 

223, 225
Leiomyomatosis peritonealis dissemi

nata, 431, 432f
Leiomyosarcoma 

cervical, 150 
uterine, 268-269, 269f, 270f, 271t 
vaginal, 64 
vulvar, 39

Leukocytes
fetal

chorionic plate vasculitis and, 475 
umbilical cord vasculitis and, 475, 

477f
infiltration of, in cervical intraepi

thelial neoplasia, 115 
maternal, chorioamnionitis and, 

474, 475f, 476f
Leukoplakia

in cervical intraepithelial neoplasia, 
107,109f

vulvar, 22, 23
Leydig cell tumor. See also Sertoli- 

Leydig cell tumor 
hilar, 372f, 372-373, 373f 
non-hilar, 372 
stromal, 372

Lichen sclerosus, vulvar, 23, 24f, 
25f, 28

Lipid cell tumors, ovarian, 376f, 
376-377

Lipid-rich carcinoma, of breast, 
596-597, 598f

Lipoleiomyoma, uterine, 221, 228 
Lipoma

of breast, 546
tubal, 302 
uterine, 228 
vulvar, 17

Liposarcoma
of breast, 609
cervical, 150 
vulvar, 39

Listeria monocytogenes infection, fetal, 
480-481, 481f

Liver, 633-640
rupture of, spontaneous, 639-640 
toxemia of pregnancy and, 633-635, 

635f
tumors of, steroid therapy and, 

635-639, 636f
Lobular carcinoma, of breast 

infiltrating, 591-592, 592f-595f, CF 
10-16

pleomorphic variant, 591, 594 
in situ (LCIS), 568,569f, 570f, 

570-571
differential diagnosis of, 570, 571, 

571f
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Lobular hyperplasia, of breast, 556 
atypical, 571-573,572f, 573f

Lobular neoplasia, of breast, 572
Luetic oophoritis, 322
Luteal activity, prolonged, endomet

rium of, 195f, 195-196,196f
Luteal phase dysfunction, endometrial 

appearance in, 190-191,193, 
193f, 194f

Luteinized thecoma, ovarian, 373 
Luteoma

ovarian, stromal, 373
of pregnancy, 325-326,326f

Lymphangioma 
endometrial, 228 
vulvar, 17

Lymphatics, vaginal, 46
Lymphatic stasis, vulvar, hyper

trophic, 14
Lymph nodes, intramammary, 547
Lymphoangiosarcoma, of breast, post

mastectomy, 610-611, 611f
Lymphocytic mastopathy, 528, 529f 
Lymphoepithelioma, 132
Lymphoepithelioma-like carcinoma, 

cervical, 132
Lymphogranuloma inguinale, vul

var, 11
Lymphogranulomatosis, vulvar, 11
Lymphogranuloma venereum, vul

var, 11
Lymphoma, malignant 

of breast, 611, 61 If 
cervical, 150-151,152f 
ovarian, 377, 378f 

large cell, 377, 378f 
small non-cleaved cell, 377 

vaginal, 65 
vulvar, 39 
ovarian, 361, 378, 381

Macrophages, mucus- or lipid-laden, 
in endometrial stroma, 203f, 
203-204

Macrosomia, placental, 453 
Malacoplakia, endometrial, 215-216 
Malignant fibrous histiocytoma 

of breast, 607, 608f, 609 
vulvar, 39

Malignant mixed mesodermal tumor, 
endometrial, 262-265, 263f, 
264f

Malignant mixed mullerian tumor, en
dometrial, 262-265, 263f, 
264f

Malignant mixed tumor, vaginal, 65
Malignant neuroectodermal tumor, 

391
Malignant rhabdoid tumor, vulvar, 39
Malignant schwannoma, cervical, 150

Malignant transformation
in adenomyosis, 218 
of endometriosis externa, 429, 430f 
of mature (benign) ovarian ter

atoma, 389
Mammary actinomycosis, 530
Mammary duct ectasia, 530, 531f
Mammary necrosis, 530
Mammary syphilis, 530
Mammary tuberculosis, 528, 530 
Mammitis, chronic. See Fibrocystic 

changes, of breast
Mammography, in diagnosis of breast 

lesions, 525
Marginal sinus bleed (tear), 491
Mastectomy, lymphoangiosarcoma fol

lowing, 610-611, 611f
Mastitis

acute, 528 
chronic, 528,529f, 530, 531f 

granulomatous, 528
cystic, chronic. See Fibrocystic 

changes, of breast 
periductal, 530, 531f 
plasma cell, 530, 531f

Mastodynia. See Fibrocystic changes, of 
breast

Mastomalacia, 530, 531f
Mastopathy 

diabetic, 528 
fibrocystic. See Fibrocystic changes, 

of breast
indurative, microscopic appearance 

of, 551,553,556f
lymphocytic, 528, 529f

Maternal disorders. See also specific dis
orders

placental pathology associated with, 
493-495, 494f

Maternal floor infarction, 490 
Matrix-producing carcinoma, of 

breast, 595
Maturation, irregular, 191,193,194f 
Maturation index, 48
Mature squamous metaplasia, cervi

cal, 88
Mazoplasia. See Fibrocystic changes, of 

breast
Measles virus infection, fetal, 486
Meconium, 461-462, 462f
Medullary carcinoma, 132 

of breast, 587-590,589f, 590f, 590t,
CF 10-15 

atypical, 589 
Melanoma

malignant 
cervical, 150 
placental, 497 
vaginal, 64—65 
vulvar, 28, 36, 38f, 39t 

metastatic, 39
ovarian, metastatic, 382

Melanotic schwannoma, uterine, 229 
Membranes, placental, 460-465 
Membranous dysmenorrhea, 184-185 
Membranous insertion, of umbilical 

cord, 458, 458f
Menopause, endometrial appearance 

following, 187-189,191f, 
192f

Menstruation
cyclical variations of endometrium 

and. See Endometrium, cycli
cal variations of

mock cycles and, 200 
physiologic mechanisms of, 

169-171,172f
Mesenchymal metaplasia, endome

trial, 211
Mesenchymal tumors, ovarian, non

specific, 377
Mesenteries, 414
Mesodermal structures, cervical, atypi

cal, 74-75
Mesodermal tumor, endometrial, 

mixed
benign, 228
malignant, 262-265, 263f, 264f 

Mesonephric adenocarcinoma, cervi
cal, 140

Mesonephric cyst
cervical, 102,103f, 104t
vulvar, 15

Mesonephric hyperplasia, cervical, 
102,103f, 104t

Mesonephric papilloma, cervical, 104 
Mesonephric remnants, cervical,

75-76,102,103f, 104t 
Mesothelioma

benign, 432-436, 434f-436f 
adenomatoid, 432—433 
atypical, diffuse, 435-436, 436f 
cystic, 433-434,434f, 435f 
localized fibrous tumor, 432 
papillary, diffuse, 434-436 

cystic, 417
benign, 433-434, 434f, 435f 

malignant, 437f, 437-438,439f, 
CF7-6

Metaplasia
of breast, apocrine, microscopic ap

pearance of, 549-550, 552f 
cervical

glandular
differential diagnosis of, 102t 
intestinal, endometrial, and 

tubal, 101-102
squamous. See Squamous metapla

sia, cervical
endometrial. See Endometrium, 

metaplasias of
Metaplastic carcinoma

of breast, 594-596,596t, 597f, 598f
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with osteoclastic giant cells, 
595-596

vulvar, 33
Metaplastic papillary tumor, tubal, 

302,303f
Metastatic disease

of breast, 605f, 605-607, 606f, 606t, 
612, 612f

cervical, 151-152
endometrial, 225 
ovarian, 350, 378-379, 382, 397, 

399f, 399-401
macroscopic appearance of, 397, 

399
microscopic appearance of, 

399-401, 400f, CF 6-24 
peritoneal, 441-444

cytologic diagnosis of, 441-442, 
442f, CF 7-8

macroscopic appearance of, 441 
microscopic appearance of, 441 
special variants of, 442, 443f, 444 

tubal, 308, 308f, 309f 
uterine, 271, 271f, 272f 
vaginal, 65-66, 66f 
vulvar, 39-40

Microbodies, endometrial, 165 
Microglandular adenosis, of breast, 

582,584f
Microglandular hyperplasia 

cervical, 100, lOlf, 102t 
vaginal, 63

in adenosis, 58
Micropapillomatosis, peritoneal, of 

low malignant potential, 421, 
422f

Middle layer, endometrial, 164
Mid-secretory phase, endometrial vari

ations during, 176,178-180 
general appearance of mucosa, 176 
glandular epithelium, 176, 

177f-180f, 178-180
stroma, 180,181f

Milaria, apocrine, vulvar, 18, 20
Minimal deviation adenocarcinoma, 

cervical, 100
Mitoses, in cervical intraepithelial neo

plasia, quantitative and quali
tative abnormalities of, 115

Mixed carcinoma, cervical, 144
Mixed germ cell tumor, ovarian, ma

lignant, 392, 395-396,396f
Mixed mesodermal tumor, endo

metrial
benign, 228 
malignant, 262-265, 263f, 264f

Mixed mullerian tumor, endometrial, 
malignant, 262-265, 263f, 
264f

Mixed tumor
of breast, benign, 544

endometrial
mesodermal

benign, 228 
malignant, 262-265, 263f, 264f 

mullerian, malignant, 262-265, 
263f, 264f

ovarian, germ cell, malignant, 392, 
395-396, 396f

vaginal
malignant, 65 
mullerian, 58

vulvar, 17
Mock cycles, 200
Molluscum contagiosum, vulvar,

9- 10, lOf
Mondor’s disease, 528
Monilia, vulvar, 12,13f 
Moniliasis, vaginal, 51 
Monoamnionic-monochorionic pla

centa, 467, 468f
Monozygous twins, 466
Morning after pills, 200 
mRNA levels, determining, 662-663 
Mucinous adenocarcinoma

cervical, invasive, 133-134,135f, 
136f, 137

endometrial, 252, 256f 
Mucinous carcinoma

of breast, 585-586, 586f, 587f, CF
10- 13, CF 10-14

tubal, of low malignant potential, 
307

Mucinous metaplasia, endometrial, 
209-210, 210f

Mucinous tumors
ovarian. See Epithelial tumors, ovar

ian, mucinous
tubal, borderline, 304, 305f 

Mucocele-like tumor, of breast, 547, 
586

Mucoepidermoid carcinoma, cervical, 
122,144

Mucoid carcinoma, of breast, 
585-586, 586f, 587f, CF 
10-13, CF 10-14

Mucosa
cervical, squamous, 74 
glandular, endocervical, 74 
uterine. See Endometrium

Mucous cyst, vulvar, 15
Mucous patches, in syphilis, 7, 7f 
Mullerian adenosarcoma, endome

trial, 229
Mullerian cysts, vaginal, 54 
Mullerian papilloma, cervical, 104 
Mullerian tumor

endometrial, mixed, malignant, 
262-265, 263f, 264f

vaginal, 58
Multicentric pigmented Bowen’s dis

ease, vulvar, 24,27-28, CF 1-6
Multicystic mesothelioma, 434

Multilobate placenta, 454 
Multilocular peritoneal inclusion cyst, 

417,434
Multiple gestation. See also Twins; Twin 

transfusion syndrome
complete hydatidiform mole in, 

500, 500f
placental complications of, 

465-473,467f-470f, 467t 
Mumps virus infection, fetal, 486 
Mural nodules, ovarian, 346 
Muscularis, vaginal, 46 
Muscular layer, uterine, 164 
Mycobacterium tuberculosis infection. See 

Tuberculosis
Mycoplasma infection

cervicitis and, chronic, 79
endometrial, 211
Mycoplasma hominis

fetal, 482 
tubal, 288 

Mycotic infections 
vaginitis and, 51 
vulvar, 12,13f, CF 1-5 

Myoblastoma
of breast, granular cell, 546 
vulvar, granular cell, 20, 21f 

Myoepithelial lesions, of breast, 544 
Myoepithelioma, of breast, clear cell, 

544
Myofibroblastoma, vaginal, 55f, 55-56, 

56f
Myoma. See also Leiomyoma

parasitic, 220 
Myometrium, uterine, 164 
Myxoid epithelioid leiomyoma, vul

var, 18
Myxoid peripheral nerve sheath tu

mor, vulvar, 18
Myxoma, vulvar, 17

Nabothian cyst, cervical, 81, 82f
deep,100 

Nearo-carcinoma, cervical, 91 
Necrosis

mammary, 530
pituitary, postpartum, 623-624, 625f 

Necrotic pseudoxanthomatous nod
ules, 428

Neisseria gonorrhoeae infection, vulvar, 
4-5, 6f

bartholinitis and, 8 
Neoplasia, of breast, lobular, 572 
Neurilemoma

cervical, 103
tubal, 302
vulvar, 17 

Neuroectodermal tumor, malignant, 
391

Neuroendocrine carcinoma, cervical, 
small cell, 132f, 132-133
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Neuroendocrine tumor, of breast, 594 
Neuroepithelial small cell carcinoma, 

vaginal, 65
Neurofibroma

endometrial, 229
vaginal, 58
vulvar, 17

Neuroma, cervical, traumatic, 103 
Nevus

cervical, blue, 103
vaginal

benign, 58 
blue, 58

Nicolas-Favre disease, vulvar, 11 
Nipple

absence of, 522
secretions of, cytologic examination 

of, 526-527
supernumerary, 523 

Nonencapsulated sclerosing lesion, of 
breast, microscopic appear
ance of, 551, 553,556f 

Noninvasive desmoplastic implants, 
421

Noninvasive epithelial implants, 421 
Nonspecific vaginosis, 50 
Northern blot, 662
Nuclear-cytoplasmic ratio, in cervical 

intraepithelial neoplasia, 115 
Nuclear hyperchromatism, of cervical 

cells, in cervical intraepithe
lial neoplasia, 115

Nucleolar organizer regions (NORs), 
653

argyrophilic structures obtained by 
one-step silver stain and, 
653-654, 654f

Omphalomesenteric duct, 459, 460f 
Oncocytes, 550
Oncogenes, 658-667

activation of, 659-660
in human gynecologic tumors, 

664-667
cervical, 667, 668t
endometrial, 667, 669t 
ovarian, 664, 665t-666t, 666f, 

666-667
laboratory methods to detect abnor

malities of in clinical labora
tories, 660t, 660-663

DNA levels, 660-662 
mRNA levels, 662-663 
protein levels, 663 

recessive. See Tumor suppressor 
genes

structure and function of, 659 
classification, 659

Oophoritis
acute, 320

chronic, 320-322, 322f
luetic, 322

Open surgical biopsy, in diagnosis of 
breast lesions, 527, 528t

Oral contraceptive agents 
cardiovascular disease and, 628 
endometrial pattern with, 196, 

197f
Osseous metaplasia, endometrial, 211 
Osteoma, vulvar, 17
Osteosarcoma, cervical, 150 
Ovarian gumma, 322 
Ovarian hyperstimulation syndrome, 

323
Ovarian remnant syndrome, 320 
Ovarian vein thrombosis and thrombo

phlebitis, in pregnancy, 628 
Ovary, 313-402

accessory, 320 
anatomy of, 313-315, 314f 
congenital absence of, 320 
cytometry and, 650-651 
ectopic pregnancy in, 518 
embryology of, 313, 314f 
histology of, 315f-319f, 315-317, 

320, 321f, 322f 
inflammatory diseases of, 320-322 
karyotypic studies of tumors of, 

655-657, 656f 
malformations and atrophy of, 320 
neoplasms of, 330-402 
nonneoplastic cysts and tumors of, 

322-330
oncogenes in cancer of, 664, 

665t-666t, 666f, 666-667 
supernumerary, 320

Ovulatory phase, endometrial varia
tions during, 176,177f

p53,671t, 671-673, 672f, 673f 
Paget’s disease

of breast, 598-600, 599f-601f 
anaplastic, 600

vulvar, 28, 33, 34f, CF 1-8
Papillary adenocarcinoma, endome

trial, 243, 245f
Papillary adenofibroma, endometrial, 

229, 267, 267f
Papillary carcinoma

of breast
intracystic, 587, 588f 
invasive, 587

peritoneal, 434-435
Papillary hidradenoma, vulvar, 18-20, 

19f, 20f
Papillary proliferation, endometrial 

metaplasia and, 206-207 
Papillary squamous cell carcinoma, 

cervical, 132
Papillary tumor, tubal, 302, 303f

Papilloma
of breast, intraductal, 539-542, 542, 

543f, 544,544f, CF 10-8 
clinical appearance of, 539 
cytologic appearance of, 539, 

CF 10-7
differential diagnosis of, 539-542, 

541f, 542f
evolution of, 542, 543f 
macroscopic appearance of, 539 
microscopic appearance of, 539, 

540f
cervical

mesonephric, 104 
mullerian, 104 
squamous, 98

ovarian, surface, 334 
vaginal, squamous, 58 
vulvar, squamous, 15

Papillomatosis, of breast 
florid, 542, 543f, 544, 544f, CF 10-8 
juvenile, 540-541, 542f, 549 
microscopic appearance of, 553, 

556-557,557t, 558f-560f 
subareolar, 542, 543f, 544, 544f, 

CF 10-8
Papulohypertrophic syphilis, vulvar, 7 
Papulosis, vulvar, Bowenoid, 24, 27, 

CF 1-6
Paraffinoma, 532, 533f
Paraganglioma

endometrial, nonchromaffin, 229 
vaginal, 58

Parasitic infections. See also specific or
ganisms and infections 

endometrial, 215 
fetal, 486-487, 487f 
tubal, 297 
vaginal, 51-53

Parasitic myoma, 220
Paraurethral glands, anatomic disposi

tion of, 3f
Paroophoron, 314, 314f
Parovarium, tumors and cysts of, 401f, 

401-402, 402f
Parvovirus B-19 infection, fetal, 

484-485
Peau d’orange, 605

in carcinoma of breast, inflamma
tory, 600

Pediatric patients. See Fetus; headings 
beginning with termsVetai, Fe
tus, and Juvenile

Peg cells, of fallopian tubes, 286-287 
Pelvic inflammatory disease (PID), 

288-289
Pelviscopy, injuries caused by, 

641-642, 643f, 644f
Periductal mastitis, 530, 531f 
Perilobular hemangioma, of breast, 

547, 548f
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Peripheral nerve sheath tumor, vulvar, 
myxoid, 18

Perisalpingitis, 289
Peritoneal inclusion cyst, multilocular, 

434
Peritoneal tumor deposits, ovarian 

serous tumors of low malig
nant potential and, 339

Peritoneum, 414-444. See also specific 
disorders

adhesions of, 416 
anatomy of, 414-415 
cysts of, 416-417 
cytology of, 415 
embryology of, 414 
histology of, 415 
hyperplasias, metaplasias, and be

nign tumors of, 417-436 
inflammatory lesions of, 415-416, 

416f
malignant tumors of, 437-444 
visceral, uterine, 164

Peritonitis
chemical, 415
infectious, 415, 416f
sclerosing, 416

Persistent estrogenic endometrium, 
189,192f

Phlebitis. See also Thrombophlebitis 
of umbilical cord, 475,477f

Phyllodes tumor, 536-539 
clinical appearance of, 536 
cytologic appearance of, 537 
differential diagnosis of, 538-539 
evolution and prognosis of, 537-538 
macroscopic appearance of, 536, 

537f
microscopic appearance of, 

536-537,538f
Physical agents, vaginitis caused by, 53 
Pituitary adenoma, 622-623 

prolactin-producing, 622-623, 623f, 
624f

Pituitary necrosis, postpartum, 
623-624, 625f

Placenta, 448-507
accessory (succenturiate), 454, 455f 
anatomy of, 449, 450f, 451, 451f 
bilobate (bipartite), 454, 456f 
calcification of, 496 
chorangiosis and, 496, 496f 
diamniotic-dichorionic, 466-467, 

467f, 468f
diamniotic-monochorionic, 467, 

468f
early development of, 448-449, 

450f, 451f
evaluation of early conceptuses and, 

452,453f
gestational trophoblastic diseases 

and, 497-507,498f, 498t 

gross examination of, 453-456, 
513-514

abnormal membrane insertions 
and, 456, 457f

placental shape and, 454-456, 
455f

placental weight and, 453, 454f, 
454t

infections of, 473-487 
membranes of, 460-465 
monoamnionic-monochorionic, 

467, 468f
multilobate, 454
multiple gestation and, 465-473, 

467f-470f, 467t
multiple gestations and, vascular 

anastomoses in twin placen
tas and, 468-471 

parenchymal lesions of, 487-493 
pathology associated with fetal dis

orders, 495-496
pathology associated with maternal 

disorders, 493-495, 494f 
ring-shaped, 456 
trilobate, 454
trophoblast types and, 449, 452f 
tumors of

benign, 497, 497f
malignant, 497 

umbilical cord and, 458f-461f, 
458-460

Placenta accreta, 457
Placenta duplex, 454
Placenta extrachorialis, 456 

circummarginate, 456, 457f 
circumvallate, 455f, 456, 457f

Placenta fenestrata, 456
Placenta increta, 457
Placental lobule, 449
Placental septa, 449, 451f
Placental site lesions, 503-505 
Placental site nodules (plaques), 

503-504, 504f, 505f
Placental site trophoblastic tumor 

(PSTT), 504-505,505f, 506f
Placenta marginata, 456, 457f 
Placenta membranacea (diffusa), 455
Placenta multiplex, 454
Placenta percreta, 457-458
Placenta triplex, 454
Placenta vallata, 455f, 456, 457f 
Placenta zonaria, complete, 456 
Placentomegaly, 453, 454t
Plasma cell granuloma, of breast, 547 
Plasma cell mastitis, 530, 531f
Plasmacytoma, vaginal, 65 
Pleomorphic adenoma 

of breast, 544 
vulvar, 17

Plexiform tumorlet, endometrial, 224, 
225f

Pneumococcal infection, tubal, 288 
Poliomyelitis infection, fetal, 486 
Polycystic ovary syndrome, 326-327, 

328f, 329f
Polymastia, 523 
Polymerase chain reaction (PCR), 

661-662, 772f
Polyp (s)

cervical, glial, 103 
endocervical, 97-98, 98f 
endometrial. See Endometrial polyp 
vaginal, fibroepithelial, 55f, 55-56, 

56f, 64
vulvar, fibroepithelial, 15, 16f 

Polypoid adenomyoma, endometrial, 
atypical, 229, 267-268, 268f 

Polythelia, 523 
Poradenitis inguinale, vulvar, 11 
Portio vaginalis, 72 
Postabortal endometrium, 202f, 203 
Postcoital contraception, 200 
Postmenopausal endometrium, 

187-189,191f, 192f
Postoperative spindle cell nodule, en

dometrial, 229
Postpartum endometrium, 187 
Postpartum pituitary necrosis, 

623-624, 625f
Postpartum smears, vaginal, 49 
Preeclampsia. See Toxemia of preg

nancy
Pregnancy. See also Fetus; Placenta; 

headings beginning with terms 
Fetal and Fetus 

air embolism in, 630-631 
amniotic fluid embolism in, 

631-633, 632f
Budd-Chiari syndrome in, 628-629 
chorionic embolism in, 629-630 
corpus luteum of, 316 
diabetes mellitus and, 624-626 

nephropathy and, 625-626, 626f 
retinopathy and, 626 

disseminated intravascular coagu
lopathy in, 633, 634f 

ectopic. See Ectopic pregnancy 
fat embolism in, 630 
herpes simplex virus infection dur

ing, 10
histologic appearance of cervix dur

ing, 76, 77f
Arias-Stella reaction and, 76, 78f 
decidual change and, 76, 77f 

invasive cervical carcinoma and, 
148-149

lower-extremity thrombophlebitis 
in, 628

luteoma of, 325-326, 326f 
molar. See Hydatidiform mole 
multiple gestation and 

complete hydatidiform mole in, 
500,500f
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Pregnancy (continued) 
placental complications of, 

465-473,467f-470f, 467t 
ovarian vein thrombosis and throm

bophlebitis in, 628 
pulmonary thromboembolism in, 

629, 630f
renal vein thrombosis in, 628 
toxemia of, 633-635, 635f. See Tox

emia of pregnancy 
vaginal cytology in, 48-49, CF 2-3 

Premenstrual phase, endometrial vari
ations during, 183 

Progestins, endometrial appearance 
and, 197-198 

Progestogens, long-acting, intramus
cular administration of, en
dometrial appearance and, 
196-197,198f

Proliferating cell nuclear antigen 
(PCNA), immunohistochem
ical analysis of, 652-653, 
653f, 654f

Proliferative endometrium, disor
dered, 237-238,238f

Proliferative phase. See Early prolifera
tive phase; Late proliferative 
phase

Prolonged luteal activity, en
dometrium of, 195f, 
195-196,196f

Protein levels, determining, 663 
Proteus infection, tubal, 288 
Proto-oncogenes. See Oncogenes 
Protozoan infection, fetal, 487 
Psammoma bodies, 336-337 
Pseudoangiomatous hyperplasia, of 

mammary stroma, 547 
Pseudomyxoma, ovarian, 348 
Pseudomyxoma peritonei, 442 

as complication of ovarian muci
nous tumors, 348

Pseudophimosis, 4 
Pseudosarcoma botryoides, vaginal, 

55f, 55-56, 56f
Pseudotumor

of breast, inflammatory, 547 
endometrial, inflammatory, 229 

Pseudoxanthomatous nodules, 
necrotic, 428

Pubertal endometrium, 187 
Puerperal infection, acute, 211-212 
Pulmonary thromboembolism, in 

pregnancy, 629, 630f
Pustular dermatitis, contagious, 10 
Pyosalpinx, 291, 292

Radial scar, of breast, microscopic ap
pearance of, 551, 553, 556f 

Radiation therapy
in cervical carcinoma, 149,150f, 

151f

endometrial lesions following, 204, 
206f

vaginal intraepithelial neoplasia fol
lowing, 59 

ras oncogenes, 659
in ovarian cancer, 666

Reactive atypia, cervical, differential 
diagnosis from cervical intra
epithelial neoplasia, 116

Reactive hyperplasia, peritoneal, 417f, 
417-418, CF 7-1

Recessive oncogenes. See Tumor sup
pressor genes

Reclus’ disease. See Fibrocystic 
changes, of breast 

Regeneration, in cervicitis, cytology 
and, 86-87, CF 3-6

Regenerative atypias, endometrial,
204

Renal vein thrombosis, in pregnancy,
628

Repair atypia, cervical, differential di
agnosis from cervical intra
epithelial neoplasia, 116

Repair phenomena, in cervicitis 
acute, 78
chronic, 81
cytology and, 86-87, CF 3-6 

Reserve cells, cervical, in squamous 
metaplasia, 84, 85f 

Restriction fragment length polymor
phism (RFLP), 660-661 

Rete ovarii, 320, 322 
Retinoblastoma (RB) gene, 670-671, 

671f
Retroperitoneal viscera, 414 
Rhabdoid tumor, vulvar, malig

nant, 39
Rhabdomyoma

endometrial, fetal, 229
vaginal, fetal, 64

Rhabdomyosarcoma
cervical, embryonal, 149
vaginal, 58
vulvar, 39 

Rokitansky-Kiister-Hauser syn
drome, 47

Round ligament, smooth muscle 
tumors of, 402

Rubella infection, fetal, 485-486

Salivary gland-type tumors, of breast, 
544, 545f, CF 10-9, CF 10-10

Salpingitis, 288-298
acute, 289f, 289-290, 290f, 290t 
chronic, 290-299

atrophic, 291, 292 
follicular, 290 
granulomatous, 295, 297f, 298f, 

298-299 

hypertrophic, 292, 292f, 293f 
macroscopic appearance of, 

290-291, 291f
microscopic appearance of, 292, 

292f-294f
salpingitis isthmica nodosa, 292, 

294f, 295, 296f
tuberculous, 295, 297f 
xanthogranulomatous, 298, 299f 

ectopic pregnancy and, 515-516 
Sarcoidosis

endometrial, 215 
mammary, 530 
tubal, 295, 298

Sarcoma. See also specific types of sarcoma 
of breast, 607-611

differential diagnosis of, 609 
stromal, 609

cervical
granulocytic, 151 
stromal, 149-150,151f 

endometrial, low-grade, 259, 260f 
ovarian, stromal, endometrial, 356 
tubal, 307 
uterine, cytologic appearance of, 

269-271, CF 4-8
vaginal, 64, 65f
vulvar

of Bartholin’s gland, 39 
epithelioid, 39

Sarcoma botryoides 
cervical, 149 
vaginal, 64, 65f

Sarcoma botryoides-like lesion, vagi
nal, 55f, 55-56,56f

Sarcomatoid carcinoma
cervical, 149 
vulvar, 33

Sarcoptes scabei infection, vulvar, 12,14 
Scar, radial, of breast, microscopic ap

pearance of, 551,553,556f 
Schiller-Duval bodies, 382, 384f 
Schiller test, in cervical intraepithelial 

neoplasia, 107, CF 3-14, 
CF3-15

Schimmelbusch’s disease. See Fibrocys
tic changes, of breast

Schistosomiasis 
cervical, 96 
ovarian, 322 
vulvar, 12

Schwannoma
cervical, malignant, 150 
uterine, melanotic, 229

Scirrhous carcinoma, of breast. See In
filtrating duct carcinoma 
(IDC)

Scleroderma, mammary, 530 
Sclerosing adenosis, of breast, 549 

microscopic appearance of, 
550-551, 553f-555f, 556t
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Sclerosing lesion, of breast, nonencap
sulated, microscopic appear
ance of, 551,553,556f

Sclerosing peritonitis, 416 
Sclerotic dermatosis, vulvar, 22 
Sebaceous cyst, vulvar, 14 
Sebaceous glands, cervical, 104 
Seborrheic keratosis, vulvar, 15 
Secretory carcinoma

of breast, 587, 588f
endometrial, 247, 250f 

Secretory cells, of fallopian tubes, 285, 
287f

Secretory phase, 165. See also Early sec
retory phase; Late secretory 
phase; Mid-secretory phase 

Serosa, uterine, 164
Serous adenocarcinoma, cervical, 138 
Serous carcinoma, endometrial, 252, 

253f, 254f
Serous tumors

endometrial, 252, 253f, 254f 
ovarian. See Epithelial tumors, ovar

ian, serous
peritoneal

invasive, 423f
of low malignant potential, 421, 

422f, 423f
tubal, borderline, 304

Sertoli cell tumor, 373-374, 374f 
complex tubular pattern, 374 
lipid-rich, 374, 374f 
simple tubular pattern, 374 

Sertoli-Leydig cell tumor, 343, 
368-371

clinical behavior and treatment of, 
371

clinical findings in, 368 
differential diagnosis of, 371 
intermediate and poorly differenti

ated, 369f-371f, 369-370
macroscopic appearance of, 368 
microscopic appearance of, 

368-370, 369f-371f
well-differentiated, 368-369, 369f 

Sex cord tumor
ovarian, 358t, 358-377. See also spe

cific tumors
with annular tubules, 374-376, 

375f, CF 6-15
tubal, with annular tubules, 302 

Sex steroids, vaginal mucosal varia
tions induced by, 49, 49f 

Sexual activity, death related to, 640 
Shedding, irregular, endometrium of, 

195f, 195-196,196f 
Sheehan’s syndrome, 623-624, 625f 
Signet-ring carcinoma, of breast, 592, 

594
Silicone granuloma, 532 
Simmonds’ syndrome, 623

Skene’s glands, 2, 2f, 3f 
adenocarcinoma of, 35 
cyst of, 15

Small cell carcinoma 
of breast, 594 
cervical, neuroendocrine, 132f, 

132-133
endometrial, 254 
ovarian, 361, 364, 377-379, CF 6-16 
vaginal, neuroepithelial, 65 
vulvar, 28, 33

Smooth muscle metaplasia, endome
trial, 211

Smooth muscle tumor
of broad ligament and round liga

ment, 402
uterine, of uncertain malignant po

tential, 269
Soft chancre, vulvar, 5
Soft sore, vulvar, 5
Southern blot hybridization, 660, 661f 
Spherulosis, of breast, collagenous, 

544, CF 10-9
Spindle cell carcinoma

of breast, 595 
cervical, 149

Spindle cell nodule 
endometrial, postoperative, 229 
vaginal, postoperative, 56

Spiradenoma, of breast, eccrine, 544 
Spiral arteries, 164,165f
Splenosis, 432 
Spongiosa, endometrial, 164 
Spontaneous abortuses, placenta and, 

452, 453f
Squamocolumnar junction, cervical, 

73-74, 75f, 76f
Squamous cell carcinoma 

of breast, 597, 598f 
cervical, 119-128

classification of, 119t 
cytologic appearance of, 123-124, 

126f, CF 3-28-CF 3-30 
development and detection of, 

120-121
epidemiology and etiology of, 

119-120,120f
evolution, metastatic dissemina

tion, prognosis, and treat
ment of, 124-128,127f, 128f 

histologic classification of, 122 
keratinizing, 123,123f 
large cell nonkeratinizing, 123, 

124f-125f
lymphoepithelioma-like, 132 
macroscopic appearance of, 12If, 

121t, 121-122
microinvasive, 128-130,129t, 

130f, 131f, 131t.
microscopic appearance of, 

122-123,123f-125f

with mucin secretion, 122 
papillary, 132 
tubal involvement in, 307 

endometrial, 250-251 
tubal, 307 
vaginal, 59-60, 60f, 61f 
vulvar

microinvasive, 32
primary, 29f-31f, 29-32, 32t 

Squamous ectocervical epithelium, 
73, 73f

Squamous hyperplasia, vulvar, 23 
Squamous intraepithelial lesions, cer

vical, low- and high-grade, 
105. See also Cervical intra
epithelial neoplasia (CIN)

Squamous metaplasia
cervical, 83f-85f, 83-84, 86

atypical, 88
differential diagnosis from cer

vical intraepithelial neopla
sia, 116

cytology in, 87-88, 88f, CF 3-7, 
CF3-8

immature, 88
mature, 88 

endometrial, 205, 207f, 208f
adenocarcinoma with, 248-250, 

251f, 252f
of placental membranes, 462-463, 

464f
Squamous mucosa, cervical, 74
Squamous papilloma 

cervical, 98 
vaginal, 58 
vulvar, 15

Staphylococcal infection
Staphylococcus aureus

endometritis and, 211
fetal, 479-480, 480f
toxic shock syndrome and, 645 

tubal, 288 
vulvar

bartholinitis and, 8 
furuncle and, 4 

Stein-Leventhal syndrome, 326-327, 
328f, 329f

Stellate carcinoma, of breast. See Infil
trating duct carcinoma (IDC)

Stenoses, vaginal, transverse and dia
phragmatic, 47

Sterility, tubal surgery in, 298-301 
Steroid (s)

liver tumors and, 635-639, 636f 
sex, vaginal mucosal variations in

duced by, 49, 49f
Steroid cell tumor, ovarian, 376f, 

376-377
Streptococcal infection 

beta-hemolytic, fetal, 476-477, 
479-480,480f
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Streptococcal infection (continued) 
Streptococcus pyogenes, vulvar, 

ecthyma and, 8 
tubal, 288 
vulvar, bartholinitis and, 8

Stroma
cervical, 73 

decidual change during preg
nancy, 76, 77f 

endometrial, 166-167,17Of-171f 
during early and mid-secretory 

phases, 180,181f 
during early proliferative phase, 

174
endolymphatic stromal myosis 

and, 259, 260f 
fibrin in, 204-205 
foci of dense cellularity in, 204 
during late proliferative phase, 

175-176
during late secretory phase, 183, 

187f
mucus- or lipid-laden 

macrophages in, 203f, 
203-204

nodules of, 259 
sarcoma of, 259 

low-grade, 259, 260f 
poorly differentiated, 259-260 

tumors of, 258-260, 260f, 261f, 
262

mammary, pseudoangiomatous hy
perplasia of, 547 

ovarian
hyperplasia of, 327, 330f, 331f, 

CF 6-2
microscopic invasion of, 337, 339, 

340f
Stromal endometriosis, 218, 428
Stromal fibrosis, of breast, micro

scopic appearance of, 549
Stromal hyperplasia, ovarian, 327, 

330f, 331f, CF 6-2
Stromal luteoma, ovarian, 373
Stromal nodule, endometrial, 229
Stromal sarcoma

of breast, 609
cervical, 149-150,151f 
endometrial, 258-262, 260f, 261f 

Stromal tumor, ovarian
combined with germ cell tumors, 397 
Leydig cell, 372
sclerosing, 367-368, 368f

Struma ovarii, 393, 393f
Subchorial thrombosis, massive, 492 
Submucosa, vaginal, 46 
Succenturiate placenta, 454, 455f 
Superficial layer, endometrial, 164 
Surface maturation, in cervical in

traepithelial neoplasia, de
crease of, 115

Surface papilloma, ovarian, 334 
Surgery, tubal, in fertility control and 

sterility, 298-301
Surgical pathology report, in infiltrat

ing carcinoma of breast, 
604-605

Sweat gland carcinoma, vulvar, 33 
Sweat gland-type tumors, of breast, 

544, 545f, CF 10-9, CF 10-10
Syncytial change, surface, endometrial 

metaplasia and, 206-207, 
208f, 209f

Syncytiotrophoblast, 449, 452f 
Syphilis

cervical, 96
fetal, 481, 481f
mammary, 530 
vulvar, 6-8 

primary period, 7, CF 1-1 
secondary lesions, 7, 7f

Syringoma, vulvar, 16
Syringomatous adenoma, of breast, of 

nipple, 544, 545, CF 10-9
Systemic disease. See also specific 

disorders
inherited, mammary involvement 

in, 533
Systemic lupus erythematosus, perito

neal inflammation and, 416

Tenney-Parker knots, 495, 495f 
Teratoma

ovarian, 387-395
immature, 389-393

clinical behavior and treatment 
of, 392-393

clinical features of, 389 
differential diagnosis of, 392 
macroscopic appearance of, 

389
microscopic appearance of, 

389-391, 391f, 392f, 392t 
mature (benign), 387-389, 

388f-390f, CF 6-21 
malignant transformation of, 

389
monodermal, 393f-385f, 

393-395, CF 6-22, CF 6-23 
placental, 497 
tubal, 302
of umbilical cord, 460 
vaginal, 58 
vulvar, 39

Terminal villus, 449
Tertiary villus, 449, 451
Theca cells, 315, 319f
Theca lutein cells, 315
Theca lutein cyst, 323 

multiple, 323-324, 324f, CF 6-1 
Thecoma, ovarian, 365, 366f, CF 6-14 

luteinized, 373

Thermography, in diagnosis of breast 
lesions, 524

Thoracopagii, 468 
Thromboembolism 

pregnancy and contraception and, 
627f, 627-633

pulmonary, in pregnancy, 629, 
630f

Thrombophlebi tis 
lower-extremity, in pregnancy, 628 
of ovarian vein, in pregnancy, 628 
of superficial chest wall veins, 528 

Thrombosis. See also Thromboem
bolism; Thrombophlebitis 

fetal artery, 492-493, 493f, 494f 
of hepatic vein, in pregnancy, 

628-629
intervillous, 492, 492f, 493f 
intracranial, in pregnancy, 629 
of ovarian vein, in pregnancy, 628 
of renal vein, in pregnancy, 628 
subchorial, massive, 492

Thrush, vaginal, 51
Tinea cruris infection, vulvar, 14 
Tinea verszcotorinfection, vulvar, 14 
Torsion, of fallopian tubes, 287-288 
Torulopsis glabrata infection, vulvar, 12 
Toxemia of pregnancy, 633-635, 635f 

eclampsia, placental pathology asso
ciated with, 494-495, 495f 

placental pathology associated with, 
494-495, 495f 

preeclampsia, 634
placental pathology associated 

with, 494-495, 495f 
Toxic shock syndrome, 645 

vaginal, 53
Toxoplasma gondii infection 

■endometrial, 211 
fetal, 486-487, 487f 

Transduction, 658
Transformation zone, cervical, 73-74, 

75f, 76f
Transitional cell carcinoma 

cervical, papillary, 132 
ovarian, 353, 354 
tubal, clear cell, 307

Traumatic neuroma, cervical, 103 
Treponema pallidum infection. See 

Syphilis
Trichomonas vaginalis infection 

cervical, cervicitis and, 86, 94, 95f, 
CF 3-2, CF 3-4, CF 3-5 

vaginal, 51-53, 52f, CF 2-7 
vulvar, bartholinitis and, 8 

Trilobate placenta, 454 
Trophoblast 

endometrial appearance and, 
200-202, 201f, 202f 

gestational disease of, 497-507, 
498f, 498t 

types of, 449, 452f
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Trophoblastic differentiation, en
dometrial giant cell carci
noma with, 255

Trophoblastic tumor, placental site, 
504-505, 505f, 506f

Trypanosoma cruzi infection, fetal, 487 
Tubal pregnancy, 516, 517f, 518 
Tuberculosis

cervical, 95—96 
endometrial, 212-214, 215f 
mammary, 528, 530 
ovarian, 321, 322f 
peritonitis and, 415, 416f 
tubal, 288 
vulvar, 4, 5f

Tuberculous salpingitis, 295, 297f 
Tubo-ovarian abscess, 290
Tumors. See anatomical sites and specific 

tumors
Tumor suppressor genes, 667, 669-673 

in human gynecologic cancers, 
670-673

chromosomal allelic deletion, 
670,670t

p53,6711,671-673,672f, 673f 
retinoblastoma gene, 670-671, 

671f
Tunica externa, vaginal, 46 
Tunica interna, vaginal, 46 
Tunnel clusters, cervical, 99, lOOf 
Twins. See also Twin transfusion syn

drome
acardiac, 470-471, 472f 
complete hydatidiform mole and, 

500, 500f
conjoined, 468, 470f, 471f 
dizygous, 466 
identical, 466 
monozygous, 466

Twin transfusion syndrome, 469-470, 
471f, 472f

Ulcerative vulvitis, 12
Ulcer of Lipschutz, acute, 8, CF 1-2 
Ulcus vulvae acutum, 8, CF 1-2 
Ultrasonography, in diagnosis of 

breast lesions, 524
Umbilical artery, single, 458 
Umbilical cord, 458f-461f, 458-460 

inflammation of, 475, 477f 
phlebitis of, 475,477f 
vasculitis of, 475, 477f

Unfolded lobules, of breast, 557, 560f 
Ureaplasma urealyticum infection 

endometrial, 211 
placental, 482 
tubal, 288

Urethra, caruncle of, 16,17f 
Urethral orifice, atresia of, 4 
Uteroadnexal infarction, 212

Uterus. See Corpus uteri 
Uterus arcuatus, 163

Vaccinia, vulvar, accidental, 12 
Vagina, 46-66. See also specific disorders 

absence of, 46-47 
adenosis of, 56-58, 57f, CF 2-9 
anatomy and histology of, 46, 47f 
double, 47 
embryology of, 46 
endometriosis of, 56 
hormone-induced variations of mu

cosa of, 47-50 
cell types accompanying vaginal 

cells and, 49-50
smears of androgenic type and, 49 
smears of atrophic type and, 49, 

49f, CF 2-4, CF 2-5
smears of estrogenic type and, 48, 

48f, CF2-1
smears of gravid type and, 48-49, 

CF2-3
smears of luteal type and, 48, 48f, 

CF2-2
smears of nonspecific prolifera

tion and, 49, 49f
smears of postpartum type and, 

49
inflammatory diseases of, 50-53 
malformations of, 46-47 
noncanalized, solid, 47 
postoperative conditions of, 56, 56f 
stenoses of, transverse and dia

phragmatic, 47
tumors of

benign, 54-56 
malignant, 58-66

Vaginal candidiasis, 51 
Vaginal douching, 645 
Vaginal intraepithelial neoplasia 

(ValN), 58-59,59t, CF 2-10 
postirradiation, 59

Vaginal moniliasis, 51
Vaginal smears, in acute cervicitis, 78, 

CF 3-2
Vaginal thrush, 51
Vaginitis

atrophic, 50-51 
postpartum, 50-51 

emphysematous, 53 
Gardnerella vaginalis, 50, CF 2-6 
inflammatory, desquamative, 53 
Lactobacillus, 50 
mycotic, 51
physical and chemical agents 

causing, 53
yeast, 51

Vaginosis 
bacterial, 50 
nonspecific, 50

Varicella-zoster infection, fetal, 
483-484, 484f

Varicocele tumor, mammary, 530, 53If 
Vasa previa, 458
Vascular anastomoses, in twin placen

tas, 468-471
Vascularization, endometrial, 164 
Vascular lesions, of breast, 547, 548f 
Vascular system pathology, 627-633 
Vascular tumors, vulvar, 16-17 
Vasculitis

of chorionic plate, 475 
endometrial, 216, 217f 
of umbilical cord, 475, 477f

Veins. See also specific veins 
vaginal, 46

Venereal wart. See Condyloma acumi
natum

Venous hemangioma, of breast, 547 
Verruciform xanthoma, vulvar, 12 
Verrucous carcinoma

cervical, 131-132 
endometrial, 255 
vaginal, 60-61, 61f 
vulvar, 28, 32-33, 33f

Villitis
chronic, 477-478, 479f 
of unknown etiology, 487 

Villoglandular adenocarcinoma, en
dometrial, 243, 245f 

Villoglandular adenocarcinoma, cervi
cal, well-differentiated, 139f, 
139-140,140f

Villous edema, 475-476, 478f
Villous hydrops, 496
Villous trophoblast, 449, 452f 
Villus

terminal, 449 
tertiary, 449, 451

Viral endometritis, 214
Viral infections. See also specific organ

isms and infections
fetal, 482-486 
vulvar, 9-12

Virchow’s triad, 627
Visceral peritoneum, uterine, 164 
N-onc oncogenes, 659
Vorticella, in cervical smears, 96 
Vulva, 1-39. See also specific disorders 

anatomy and histology of, 2, 2f, 3f 
cytology and, 28-29 
dystrophies of, 22t, 22-28 
ectopic tissue in, 20, 21f, 22 
embryology of, 1, 2, 2f 
inflammatory diseases of, 4-14 
malformations, hypoplasias, and 

hypertrophies of, 3-4 
tumors of

benign, 14-20 
cytologic manifestations of, 28-29 
malignant, 29-40
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Vulvar intraepithelial neoplasia 
(VIN), 23-27, 25f, 26f, 28f, 
CF1-7

classification of, 22t
Vulvitis

atrophic, 22 
circumscripta plasmacellularis, 8 
follicular, 4
hypertrophic, 22 

chronic, 8,14
ulcerative, 12

Vulvovaginal glands, 2, 2f, 3f
Vulvovaginitis, mycotic, 12,13f

Walthard’s cell rests, 418
Wandering cells, of fallopian tubes, 287 
Wart, venereal. See Condyloma 

acuminatum

Warty dyskeratoma, vulvar, 15
Wegener’s granulomatosis, mammary, 

530
White spot disease, vulvar, 22
Wilms’ tumor, cervical, 150

Xanthogranulomatous reactions, 
ovarian, 322

Xanthoma, vulvar, verruciform, 12
Xanthomatous salpingitis, 298, 299f 
X cells, 449
Xeroradiography, in diagnosis of 

breast lesions, 525

Yeast vaginitis, 51
Yolk sac carcinoma, vaginal, 63
Yolk sac tumor

ovarian, 371, 382-385

clinical behavior and treatment 
of, 385

clinical features of, 382 
differential diagnosis of, 

384-385
endometrioid variant of, 350 
festoon or pseudopapillary 

pattern, 382
glandular, 383, CF 6-20 
hepatoid, 383, CF 6-19 
macroscopic appearance of, 382 
microscopic appearance of, 

382-384, 383f, 384f, CF 6-19, 
CF6-20

polyvesicular vitelline pattern, 
382

reticular pattern, 382, 383f 
solid pattern, 382-383 

vaginal, 63
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