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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

ix



x | 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-Saéne, 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.!? 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.%-5

ANATOMY AND HISTOLOGY

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

Pathology in Gynecology and Obstetrics, Fourth Edition,
edited by Claude Gompel and Steven G. Silverberg.
J. B. Lippincott Company, Philadelphia © 1994.

mons pubis, urethral meatus, vulvovaginal glands
(notably Skene’s glands),® 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



2 | Chapter 1. The Vulva

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

of the clitoris and labia minora.

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

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

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.

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.



FIGURE 1-4 Squamous epithelium of the labia majora.

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-
guent. 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

Malformations, Hypoplasias, and Hypertrophies | 3

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

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.

Aplasia of the clitoris is rare.l0 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.!! 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.!2-14

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.!'> 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. The 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.!® 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.



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.
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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.l7 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-
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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.202l 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



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-
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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 B-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).293% 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.®!

Uicus Vulvae Acutum
(Acute Ulcer of Lipschiitz)

The labia majora and minora may be sites of chronic
and acute ulcers.?? 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).®3-3* 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.%5 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.?

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



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.3”38 The prevalence of condylomata and
related intraepithelial lesions has increased signifi-
cantly in recent decades.’® 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.***! Types 6, 11, 186,
18, 31, and 35 are the types most commonly associ-
ated with lesions of the human female genital tract.
HPYV 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.*?
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.3”# 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.**#¢ 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.
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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-Léwenstein) of the penis has been
described.

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
place rapidly. The disease is common in infants, in
whom it is often seen in epidemic form. Sexual
transmission has been suggested.*®° 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-



ithelial cells.®!%2 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.®® 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.5* 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.5> 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
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of a papule indicates a delayed hypersensitivity reac-
tion to group antigen.®® 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 1913.5°
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.%¢ In the chronic stage, fi-
brosis and edema may produce stricture of the
vagina, elephantiasis of the vulva, massive enlarge-
ment of the clitorts, 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.”®

The cytologic changes, if present, consist of coc-
coid bodies surrounded by a clear and well-limited
vacuole.”!7? Studies have shown no correlation be-
tween the presence of the typical cytologic images
and the positive culture of the microorganism.’®
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.”*

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.’”?6 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.”7-80

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 2.8!

An ulcerative vulvitis may appear after coitus for
unknown reasons.’? Verruciform xanthoma, described
mostly in the oral cavity, has been mentioned in the
vulvar mucosa.?® 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.8*
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.8? 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.®® 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 | 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.§7 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.8889 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 wvenereum, 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 hyperkeratotic, 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.9l 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.



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.?* Clinically, it presents the same appearance as
the sebaceous cyst and contains a grumous pale
yellow substance. It may become inflamed or reach a
large 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 Gartner’s Duct)

Cysts of Gartner’s duct develop from vestiges of the
wolffian duct.®s 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.%®

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.%7-%9

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,100.101

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 1s 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.i92

Benign Tumors | 15

Fibroepithelial Polyp

Fibroepithelial polyps of the vulva are com-
mon.'9%194 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.!%® 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.!%* 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.!%%1% 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.1%?
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.!%810% 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.l10 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'

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 1-1

Color Figure 1-2

Color Figure I-1 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

Color Figure -6

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 2-1 Color Figure 2-2

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 2-7 Color Figure 2-8

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.1l7 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.12

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.1l24 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
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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 wvulvar 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 wvulvar 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 wvul-
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.l3l 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.14°
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).'*! 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 1-2,
Classification of Vulvar Dystrophies (ISSVD, 1976)'4'

Hyperplastic dystrophy
Without atypia
With atypia
Lichen scierosus
Mixed dystrophy—Tlichen sclerosus with foci of epithelial
hyperplasia
Without atypia
With atypia

TABLE 1-3.
Nonneoplastic Epithelial Disorders of the Skin and Mucosa
(ISSVD, 1987)'4

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.!42.143

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.'#4

Responding to criticisms such as these, the
ISSVD in 198743 revised its classification to separate
more clearly those epithelial disorders classified as
nonneoplastic (Table 1-3) and those considered VIN
(Table 1-4).1*®* 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 1-4.
Classification of Vulvar Intraepithelial Neoplasia
(ISSVD, 1987)'43

Grade Definlition

VIN I Mild dysplasia (formerly mild atypia)

VIN 11 Moderate dysplasia (formerly moderate atypia)
VIN III Severe dysplasia (formerly severe atypia)

VIN II1 Carcinoma in situ
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Nonneoplastic Epithelial Disorders
Squémous 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.!4*!4> 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.!*¢ 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.!4

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.!**!48 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, 49 ’

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.!*®* 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.”14!

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.!®0-152 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.!®>157 The mean elapsed period of
time (25 years) is considerably longer than that in
the cervix.!®® 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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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).15 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).

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.

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-



Vulvar “Dystrophies” or Nonneoplastic Epithelial Disorders and Vulvar Intraepithelial Neoplasia (VIN) | 25

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

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).

(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,
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such as viral infections, hormonal status, and ana-
tomic localization of the vulvar mucosa.l64

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,

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.

hyperkeratotic, irregular plagues. 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.!66

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.!66

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.!%® 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.'67

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.!60-16%.168,169 J¢s 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,’’° 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.!6!.162.168.169

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.’®® 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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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.l69 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-

FIGURE 1-26 Simplex (typical)
vulvar intraepithelial neoplasia.
Large dysplastic cells prolifer-
ate toward a parakeratotic but
flat surface. Loss of polarity is
evident.

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



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).
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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 wvulva, 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.155,158,65,i96-i98,200

Other squamous carcinomas may be associated
with spindle cell (pseudosarcomatous) metapla-
sia.17520*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 1V 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.



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

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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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,
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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% b-year
survival when there is lymph node invasion, com-
pared with 70% or better in cases with negative
nodes.?!! When stromal invasion is limited (less than
I mm in depth), the prognosis is excellent.?!? 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.2!?

Treatment. Vulvectomy with extensive bilateral
lymphadenectomy is the usual therapy of choice.2!*
The results depend essentially on the precocity of di-
agnosis and the extent of the surgical resection.?!®
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.2!6

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.?17:218 As in the cervix, different
investigators have used different criteria for the diag-
nosis of microinvasive carcinoma, with the antici-
pated different results.2!® Overall, about 12% of
patients with tumors characterized as “microinva-

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

Stage  Definition

I Lesion <2 cm and no suspicious groin nodes

II Lesion >2 cm and no suspicious groin nodes

II1 Lesion extends beyond vulva without grossly
positive groin nodes, or

Lesion confined to vulva with suspicious or positive

groin nodes

v 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.??° 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 IA” be used to designate solitary le-
sions less than 2 cm in diameter and 1 mm in
depth.14]‘221

Other Malignant Epithelial Tumors

Basal Cell Carcinoma. Basal cell carcinoma of the
vulva is rare, constituting 2% to 3% of all vulvar can-
cers.222-22¢ Jts 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.225226 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 U]-
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.



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.175229 Ultrastructural findings of
desmosomes and tonofilaments in the sarcomatoid
cells and immunohistochemical demonstration of
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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,23l 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-
guency with which the latter lesion is found is
309%.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 plagues (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.



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 Kkeratinization.
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.

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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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).248249 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.?53 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
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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 sguamous 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-

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.

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-
qguently 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-
cinoma??29 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.



TABLE 1-6.
Level of Invasion of Malignant Melanoma (Clark Classification)

Level Definition

I Intraepidermal involvement only

11 Invasion of the papillary dermis

1 Filling of the papillary dermis with abutment on
the reticular dermis

v Invasion of the reticular dermis

\% Invasion of the subcutaneous tissue

Malignant Nonepithelial Tumors

Vulvar sarcomas are rare tumors observed at any age
but are more frequent among tumors in children
and young women.262-28¢ Leiomyosarcoma is the most
common histologic type and appears during the
third and the fourth decades.!’® 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 I 3 study from
the Armed Forces Institute of Pathology (1970-
1979), 5 of 558 rhabdomyosarcomas were located in
the vagina or the vulva.2%® 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.?’! 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
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type). Immunohistochemical markers of histiocytes
and vimentin are expressed.

Dermatofibrosarcoma protuberans has been rarely
reported in the literature.2227® 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 [t 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.?’* 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.2”7 Rare cases of alveolar soft
part sarcoma,?’® malignant schwannoma,?62:279 malig-
nant granular cell tumor,?®® angiosarcoma,!!” and
Kaposi’s sarcoma?’? 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.28!

Malignant lymphomas, when present in the vulvar
region, are a manifestation of systemic disease.?82.283
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.?8* 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 miillerian 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 miillerian ducts and the uro-
genital sinus, the squamous cells from the sinus
lining invade the fused miillerian ducts and replace
the columnar epithelium up to the external cervical
os. This phenomenon is completed after the 20th
week of embryonic life.'~* Experimental studies in
rodents tend to suggest that stromal tissue of the
vaginal wall induces the differentiation of the squa-
mous epithelium.?

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.
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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.® These cells originate from the bone marrow
and are involved in the localized immune response.
Specific cytoplasmic granules (Birbeck granules) are
demonstrated ultrastructurally.”

The vascularization of the vagina is richly devel-
oped. The arteries arise as branches of the uterine
artery, inferior vesigal 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.® The nerves issue from the hypogastric and in-
ternal pudendal plexus.?

MALFORMATIONS

Diverse malformations may be encountered, most of
which may be explained by anomalies in fusion of the
miillerian ducts.!® 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).ll Much rarer is
pure vaginal aplasia, commonly associated with hema-
tometra and endometriosis after puberty. Urinary
tract anomalies are seen in 15% of cases.l? 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.l4

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.l5 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.l6

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 Pouchet!l? in
1847, and the pioneer work of Papanicolaoul8-20 and
Babes,2l many authors from America and Europe
have established the validity of hormonal cytology as
an efficient, reliable, rapid and inexpensive meth-
0d.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



48 | Chapter 2. The Vagina

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.3536 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.



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 plagues 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-
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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.4

Cell Types Accompanying the Vaginal Cells

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

FIGURE 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, Gardnerelia 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.**-*5 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 vaginosis*® or bacterial
vaginosis.®” It is a polymicrobial vaginitis resulting
from synergism between these anaerobic bacteria
and coccobacilli.*8-3! 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 Dukes®® and classified by Greenwood and
Pickett.>* 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.®® 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-



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 1s 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-%° Some
doubts persist about the pathogenic character of the
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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.%! 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.52

Other Fungi

Vaginal coccidioidomycosis,®® toxoplasmosis,5* and
blastomycosis®® 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
Donné, in 1836, published a complete description of
these lesions.®® 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.5” 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.® The infection is most frequent dur-
ing the reproductive years and in pregnancy,®® 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
pm; 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 wvaginal 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.

FIGURE 2-6 Trichomonas vaginitis: cytologic appearance.

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



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.”! 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.””

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.”® In 1964, Gardner and Fernet found
145 cases in the literature, to which they added 10
of their own.” 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
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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.8!

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.8283
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.®* The syndrome
is caused by the release of the staphylococcal toxin
into the circulation.%:8¢ 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.®’
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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.889091
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.8890 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.9?
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.

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.”
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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-
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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 ofthe Vagina

Vaginal Aggressive Sarcoma
Polyp Angiomyxoma  Botryoides
Age Adult 20-30 y Linder 5y
Size <3cm Large, ill- Polypoid mass,
defined often large
Localization Vagina, vulva Vagina, vulva,  Anterior wall of
pelvis vagina
Histology Loose stroma  Hypocellular Myxoid stroma
with stellate myxoid stroma and undifferen-
and spindle- with numerous tiated rhabdomyo-
shaped cells vessels 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.108109 Sandberg noted the pres-

FIGURE-2-10 Prolapsed fallopian tube in vaginal vault: detail of
tubal epithelium and inflammatory reaction.



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 coworkerslil
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

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

The etiology of adenosis is poorly under-
stood.128:129 Forsberg has described a probable an-
imal model.!3¢ 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.!3!
Herbst and associates, however, have reported ade-
nosis in 6 of 73 prepubertal girls at autopsy.!32 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.’?

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.!3* 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.!'* Some further
investigations confirmed this contention,!!9:135
whereas others did not support it.!2%136 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.!37:!3% The
DESAD project in 1984 provided further data sup-
porting the finding of an increased incidence of CIN
in DES-exposed patients.!3

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.!39.140

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.!*! 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,'*® neurofibroma'** and paraganglioma'*> 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.!*¢ 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.!*” Chen described a polypoid vaginal
tumor suggesting the structure of a Brenner tumor.'48
Rare benign mixed tumors of miillerian origin
have been reported.#%15° 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.!>!

MALIGNANT TUMORS
Primary Tumors

Malignant tumors of the vagina are rare. They rep-
resent about 1% to 2% of all gynecologic cancers.!>?
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 (VaIN) is lower than that of similar cervical
lesions (CIN).!53-15% A few hundred cases have been



reported in the literature.!®® Risk factors include a
history of HPV infection (particularly types 16 and
18) and a low socioeconomic status.!®” Coexistence
with the human immunodeficiency virus is being
increasingly reported.!®® 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 (VaIN I) and high-grade (VaIN II) lesions.
Table 2-2 summarizes the different classifications. In
practice, one of us (CG) uses the ValIN 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, VaIN is usually asymptomatic and is
discovered by routine cytology.!®9-152 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.'®> 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

TABLE 2-2.,
Classifications of Vaginal Intraepithelial Neoplasia (VaIN)

Mild Moderate Severe Carcinoma
dysplasia dysplasia dysplasia in situ
ValN I ValN I1 ValN III

Low-grade intra-
epithelial lesion

High-grade intraepithelial
lesion
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been introduced,'®® 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.!6” 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.!®®
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.!®®
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 VaIN. 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.!’®!”! HPV infection facilitated by
postirradiation immunodepression may represent an
etiologic factor.!”? Postirradiation VaIN may precede
a recurrence of invasive carcinoma. The existence of
an aneuploid cellular DNA content is associated with
a poor clinical prognosis.!”

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.!7#-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.!” 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.!80.181
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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.!63.164.182 A
case has been reported in a DES-exposed woman.!83

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 i1s 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.® 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.!”® 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.'8

Verrucous Carcinoma

Verrucous carcinoma is a distinctive entity that oc-
curs infrequently in the vaginal mucosa (in less than
1% of vaginal carcinomas).185186 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.

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.

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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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.

Adenocarcinoma

Primary vaginal adenocarcinoma has been recog-
nized since early in this century, predominantly in
postmenopausal women and unrelated to exogenous
hormonal influence.I32,187 189 It is a rare tumor and
is now usually related to adenosis (see above) or orig-
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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.1%

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.20l

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.



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.211212 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

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-
guently developed adenocarcinoma at the vagi-
nal site from which this biopsy was obtained.
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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 ! 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.189-217218 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.219220 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
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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,23l 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, 143239240 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.



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

FIGURE 2-19 Sarcoma botryoides: polyps with submucosal
“cambium layer” of tumor cells.
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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 wulva, 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-
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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
miillerian 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.!
The glandular epithelium becomes mucus-producing
by metaplasia from the primitive cuboidal epithelium
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derived from the miillerian 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.? 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.> 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).* The cervix is innervated by the
uterine plexus and contains sensory fibers.> The
lymphatics from the superficial and deep stroma col-
lect into different channels, which run to the iliac,
hypogastric, obturator, and sacral nodes.



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.
Fluhmannl0 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 (CI) 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-
genll (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-

Histology | 73

lated to the presence of keratin microfilaments.1?
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.l5

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 Oberl7 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.?5

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.2l This has no clinical
significance.

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).

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-
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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,l0 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 contraceptives3 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

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

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 malighancy, 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

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:



. The cervix is exposed to diverse traumata of
genital life.

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

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

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

Modifications of the hormonal milieu create
morphologic alterations in the mucosa.
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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.4546 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.



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.)

Color Figures
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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.)



*
Color Figure 3-9 Color Figure 3-10
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.

Color Figures
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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)



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 111). 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 111). 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 [11). 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)

Color Figures
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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 [). Dyskaryosis and slight nuclear atypia
of superficial and intermediate squamous cells.

Color Figure 3-23 Cervical smear: moderate dysplasia (CIN 1I). 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 [11). Parabasal dyskaryosis of small
squamous cells with basophilic cytoplasm and marked nuclear atypia.



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 Il 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 111 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).

Color Figures
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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.



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
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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).



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-
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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 Fluhmann5! 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 Sqguamous 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%6-58 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.>® 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.®0-62

Immunodeficiencies or immunodepressive drugs can
favor the development of infections, particularly
herpes simplex and human papillomavirus.53

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-



Inflammatory Diseases | 87

13

50nm

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.

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.



88 | Chapter 3. The Cervix

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.7l 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.’3 These data were chai-



lenged by other studies; Adam and colleagues6d 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

FIGURE 3-20 Herpetic cervicitis: appearance of cervical
smear in primary infection, showing multinucleated cells with
“ground glass” nuclei.
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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-
ates/7 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.8

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.858 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-
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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).9

Human cervical cancer lines such as HelLa 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
coworkers% 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)



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:

L. 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 the 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.!% 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.
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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.%

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
hyperchromatism, 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 Durfee!®® under the term
koilocytosis, had been called nearo-carcinoma by
Ayre!'® and balloon cells by Meisels and Fortin.!%6
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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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.110111

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-

FIGURE 3-25 Flat condyloma
demonstrating “raisinoid” nuclei
and perinuclear haloes.

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



96 | Chapter 3. The Cervix

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 theforeign 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.13%>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.l4l 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).



reported.l47 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.15

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
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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.5! 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



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-
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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.
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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 Silverberglé6 have emphasized
that rare atypical cases may be encountered, by vir-
tue of cytologic atypia (Fig. 3-33) or an unusual clin-

FIGURE 3-31 Tunnel cluster of
endocervix.

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. 17l 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 colleaguesl?’2 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

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)

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 metaplasiali3d 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-
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TABLE 3-2.
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Differential Diagnosis of Microglandular Hyperplasia from Endocervical and Endometrial Adenocarcinoma

Age

Menstrual status

Constitution

Hormone usage

Atypia

Mitoses

Architecture

Inflammatory cells

Mucin

Sguamous metaplasia

Microglandular
Hyperplasia

Predominantly young

Predominantly premenopausal,
frequently pregnant

No special characteristics
Oral contraceptive therapy
(predominantly progestational
effect)

Rare (inflammatory)
Extremely rare

Central core of glands with
peripheral stromal pseudoin-

filtration. Glands share “party
walls.” No true cribriform areas

Always present; within glands,
glandular epithelium, and stroma
Present in gland lumina, not in
cells or stroma

Characteristically present

Endocervical
Adenocarcinoma

Usually over 40
40% premenopausal

No special characteristics

Oral contraceptive therapy?

Characteristically present
Characteristically present
Usually little cribriform pattern.

Glands separated by scirrhous or
edematous stroma

May be absent or inconspicuous
without necrosis

Voluminous mucin in cells and
gland lumina

Uncommon

Endometrial
Adenocarcinoma

Usually over 40
Predominantly postmenopausal
Obese, hypertensive, diabetic,
nulliparous

Estrogen effect

Characteristically present

Characteristically present
(numerous)

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

May be absent or inconspicuous
without necrosis

Generally not prominent; when
present, mainly apical and
intraluminal

Present in up to 50% of

Tissue CEA Uniformly negative

Usually positive

cases—squamous element
frequently histologically
malignant

Usually negative

Leslie KO, Silverberg SG: Microglandular hyperplasia ofthe cervix: Unusual clinical and pathological presentations and their differential diagnosis. Prog Surg Pathol 5:95-

114, 1984

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.1’5 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.l78 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 JA, Scully RE: Mesonephric remnants, hyperplasia, and
neoplasia in the uterine cervix: A study of 49 cases. AmJ 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.19?

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.1% 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.



of adenocarcinoma has been reported within a focus
of cervical endometriosis.!98

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.'®®

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 (Cullen?® illustrated
changes of carcinoma in situ as early as 1900), the
first attempt to classify the precancerous lesions can
be attributed to Broders?*! in 1932. The term cer-
vical dysplasia was mentioned by Papanicolaou?? in
1949, and Reagan?®® 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 Definitions?°*
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.

Koss20%29% 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 1n 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-
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posed by Richart?7-21% 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, 11, 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 1988,2!! with further modifica-
tion in 1991.2'2 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,?!'? al-
though some arguments exist to maintain the subdi-
vision of CIN into three grades.2!* 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 Bethesda

CIN I Mild dysplasia Low-grade SIL*

CIN I1
Severe dysplasia
CIN I <
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.

Moderate dysplasia

High-grade SIL
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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 authors?!5-2!8 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 Natural 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 [t j5 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 investigators?%6208 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,?2®
chromosomal,?29230 immunohistochemical,?31232 or
tissue cultural?!'9-2®3—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.?37-2%9

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.?37.241

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).4%.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
app]ies.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.?®®

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.2+4-250

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



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,?®! 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.?5*

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 epithehum, 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,?>®
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.?°6-261 As far as invasive carcinoma is concerned,
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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),?44.245.248,262-265

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.?66:267 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 authors?68.269
are enthusiastic, others are reluctant to use them2%6
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.?*® 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 Medley?’® 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 Society?’! 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 system?2!2
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,?72.273 will reveal lesions that may not
have been sampled by prior punch biopsies;2%¢ 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.259:260274.275 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.??¢

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,?’7 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 1
High-grade squamous intraepithelial lesion encompassing:
Moderate and severe dysplasia/CIS, CIN 1T 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 intraepithehal 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 review?’8). In reporting the
final results of a conization biopsy for carcinoma in



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.)

1< > *
> A . o
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FIGURE 3-36 Mild cervical
(leukoplakia).

dysplasia with hyperkeratosis

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. latrogenic loss of some surface epithelium in
this endocervical curettage specimen makes it difficult to distinguish between severe dysplasia and
in situ carcinoma.



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

FIGURE 3-45 In 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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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
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FIGURE 3-46 Carcinoma in situ with gland neck extension: detail of cells.



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.281-28¢ DNA
ploidy is another expression of these anomalies.?8>

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 invasion®! 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,
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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.231.232 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 Il
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.

FIGURE 3-48 Flat condyloma with underlying mild dysplasia.

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 ). 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 Il) and severe dysplasia and
carcinoma in situ (CIN IlI). 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-
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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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philic or eosinophilic when cellular maturation is
precocious.

Severe dysplasia | carcinoma in situ (CIN Ill) 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-

FIGURE 3-52 In situ carcinoma: appearance of cervical smear.

FIGURE 3-51 Moderate dysplasia: appearance of cervical
smear.

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



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.22%

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
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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,?®” 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.?8® 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.29 ,

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 Gagnon?! and
of Schomig?®? 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 1tle played by estrogens in the genesis of
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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,?%® 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 HPV?80-105.294.295 ynd  with
considerably weaker evidence, HSV-2,6-7* cytomeg-
alovirus,?%6 and chlamydia.*’ Trichomonas vaginalis,
once regarded as a potential promoting agent, is no
longer considered as such.!!3-115117

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.!'°

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.?44-248.297 Ap 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



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

Invasive Malignant Tumors | 121

FIGURE 3-54 Squamous cell carcinoma:
pearance.

macroscopic ap-

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 1. Invasive carcinoma strictly limited to the cervix
Stage la. Preclinical carcinoma—can only be diagnosed
microscopically
Stage lal. Minimal microscopic invasion
Stage la2. 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 Ib. The lesion is larger than in stage 1a2, whether
clinically apparent or not
Stage Il. Carcinoma extending beyond the cervix proper but
not reaching the pelvic wall: cancer involving the
vagina, but not its lower third
Stage lla. No obvious involvement of the parametrium
(involvement of upper two thirds of vagina only)
Stage lib. Obvious involvement of parametrium
Stage I11. 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 1Vb. 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.299:200 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.

Martzloff*®! 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.

Broders3%? 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 1V is the undifferentiated form
(75% to 100%), with groups II and III in interme-
diate positions. PendI3® 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 Reagan3%* and revised
in 1973 by Reagan and Ng:3%

Group [ 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).394-398 However, equal numbers of more re-
cent studies have failed to confirm the histogenetic
relation,?09-312 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.3!3-316 The ISGP
classification??¢ (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.?'9-32% 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,?2032 which Thelmo
and colleagues referred to as mucoepidermoid
carcinoma.3%?

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.



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 1) 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
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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 series33l 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-Llusia33 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
coworkers33 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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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

FIGURE 3-58 Keratinizing
cytologic appearance.
diathesis.”

squamous cell carcinoma:
Note pleomorphism and “tumor

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 Il, about 30% in
stage Ill, 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 | 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.
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renal vein and artery

left utero-ovarian vein
inferior mesenteric artery

left ovarian artery

common iliac artery

hypogastric nodes

external iliac

hypogastric artery
external iliac artery

nodes
uterine artery
middle vaginal artery
internal pudendal artery
middle hemorrhoidal
artery
FIGURE 3-60 Lymphatic system of the genital inguinal

organs.

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-

O

FIGURE 3-61 Squamous cell carcinoma of the cervix: blad-
der with metastases invading submucosally.

tect recurrent disease.345346 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-18348349 or absence of
HPV350 suggested a worse prognosis to other
investigators.

Lymphoplasmacytic infiltration of the tumor
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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 | or Il 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.3l 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 lal (invasive
foci confined to a few tongue-like processes) and
la2 (measurable tumor limited to a depth of less
than 5 mm with a horizontal dimension of less than
7 mm).367-378
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TABLE 3-8.

Criteria for Diagnosis of Microinvasive Squamous Carcinoma of the Cervix

International Federation of Society of Gynecologic Japanese joint Study
Criteria Gynecology and Obstetrics (FIGO) Oncologists Committee
Size Ial: tongue-like processes only Up to 3 mm deep* Up to 3 mm deep*

Ia2: up to 5 mm deep,* 7 mm wide

Lymphatic/vascular space
involvement

May be present

Confluent growth pattern May be present

No No

May be present No

*Measured from base of overlying epithelium.

Other studies368:369377 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.?”” 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 Ia
Cancer of the Uterine Cervix®’® accepts a depth of 3
mm or less but excludes cases with either L.VSI 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.>’® 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.37!

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 Norris??? 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.?73

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,®’* 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 colleagues3’5 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.



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.379381 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

TABLE 3-9.
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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.38l

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

Differential Diagnosis of Cervical Microinvasive Carcinoma Versus CIN With Gland Extension

Criteria Microinvasion
Size of tumor nests Variable
Shape of tumor nests Angular
Basement membrane Absent
Stromal inflammation Present
Squamous differentiation (eosinophilic cytoplasm) Present

in tumor nests

Adjacent glands Variable
Lymphatic/vascular space invasion Sometimes*
Confluence of tumor nests Sometimes*

*May be excluded by definition of microinvasion.

CIN With Gland Extension

Uniform
Rounded
Present
Often absent

Absent
(tumor cell differentiation < surface epithelium)

Usually present, often focally involved by CIN
Never

Never
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discussed in Chapters | 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



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.393-3%
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

Invasive Malignant Tumors | 133

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
Avrias-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.3% 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.

FIIGLéRE 3-70 Well-differentiated endocervical adenocarcinoma: detail of invasive malignant
glands.
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FIGURE 3-71 Moderately differentiated (grade I1) 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.



new monoclonal antibody, has also proved useful in
one published report.*!! These stains and histologic
appearances differentiate between adenocarcinomas
of endometrioid and endocervicoid types, rather than
of endometrial and endocervical origin.*'? 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. 401413

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.#07#1441> 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.393416417 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-
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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.*07:419:420 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 1is the most
common of these, comprising 15% to 20% of
endocervical adenocarcinomas in most reports.3%> As
mentioned above, this tumor needs to be differenti-
ated both from the endocervical type of tumor and
from adenocarcinoma arising in the 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.*21422 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 Scully39% 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 Norrisd26 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,li1 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 neoplas