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Preface

The advances in the field of gynecologic pathology since the publication of the last edition of this text in 2001 have been

significant and the progress that the senior editor has witnessed since the first edition of this book appeared in 1977 has

been truly remarkable. To cite just one example, in the first edition, Herpes virus type 2 was thought to cause cervical

cancer and the nomenclature for cervical cancer precursors was cervical dysplasia and carcinoma in situ (CIS), with the

emphasis placed on the distinction of severe dysplasia from CIS since a diagnosis of severe dysplasia resulted in a cone

biopsy whereas the diagnosis of CIS resulted in a hysterectomy. Since then, the terminology and, in turn, themanagement

of the precursor lesions has evolved to cervical intraepithelial neoplasia 1-3 (CIN 1-3) with treatment of all grades of CIN,

to low- and high-grade squamous intraepithelial lesions (LSIL and HSIL respectively) in which LSIL is generally not

treated, as it is recognized as a manifestation of human papillomavirus (HPV) infection, whereas HSIL is managed by

LEEP excision, as it is recognized as the immediate precursor of cervical cancer. Along with these changes in terminology

and treatment, the recognition that high-risk humanHPVs represent the etiologic agents that cause essentially all cervical

and vaginal cancers and a substantial fraction of vulvar carcinomas led to the development of prophylactic vaccines in

preventing HPV infections. As a consequence the management of this disease will change again. In fact, the efficacy of

these vaccines in preventing cervical cancer precursors has the potential, in the future, of eradicating a cancer that affects

over 500,000 women yearly worldwide and the recent award of the Nobel Prize in Medicine to Professor zur Hausen for

his identification of HPV 16 DNA in cervical cancer specimens is testimony to this truly remarkable achievement.

Examination of the trajectory of advances in gynecologic pathology over the last 35 years since the first edition of

Blaustein’s Pathology of the Female Genital Tract highlights the significant contributions made by a number of different

disciplines including molecular biology and epidemiology. In fact, the application of molecular biologic methods in

conjunction with histopathologic classifications based on the natural history of disease ushers in a new approach for

surgical pathology in general and gynecologic pathology in particular, which undoubtedly will continue to evolve in the

future. Thus, the publication of this 6th edition of the Blaustein text marks the transition in diagnosis from a largely

morphological activity to one based upon an integrated assessment using microscopy, immunohistochemistry and

molecular biology. Finally, the emerging role of digital technology that makes an ever-increasing amount of data

available at our fingertips will undoubtedly change the way we access information in the future. It is not difficult to

envision that the next edition of this text will be on an electronic reader of some type instead of in the form of a textbook.

As with previous editions of the Blaustein text, the 6th edition maintains our commitment to producing

a comprehensive text that covers the field of gynecologic pathology in depth while not sacrificing its utility as a ‘‘desk-

side’’ text that can be referred to in every day practice. Accordingly, significant changes have been made to inform the

reader of advances in research that have occurred since the last edition while at the same time enhancing its usefulness in

the everyday practice of gynecologic pathology. To accomplish this latter goal we have increased the number of

photomicrographs, nearly all of which are now in color. Discussions of differential diagnosis have also been significantly

expanded. Both the text and the photomicrographs emphasize the importance of immunohistochemistry and newly

emerging molecular techniques as adjuncts to morphology in routine clinical diagnosis. To avoid the text becoming too

ponderous we have reduced its size by asking contributors to delete sections they deemed no longer relevant while

retaining older material that they regarded as ‘‘classic’’ or that described large series of cases with clinicopathologic data

that are still relevant today. Similarly, given the ability to obtain references easily on the Internet, many older references

have been deleted with emphasis on including those published since 2000. Unlike the last edition in which embryology,

anatomy, epidemiology, immunohistochemistry, molecular biology and gross processing were separate chapters, these

subjects have been incorporated into the individual chapters by organ site. This has resulted in a more streamlined

format that integrates these various disciplines with the histopathology. Finally, two separate chapters, one on soft tissue

tumors and the other on hematologic disorders involving the female reproductive organs, have been added because these

are subspecialty areas in their own right and are authored by experts in these fields.

The publication of this text has depended on the assistance of many individuals to whom the authors are greatly

indebted. In particular, in an effort to achieve a degree of uniformity in the quality of the images among the various



chapters, Mr. Norman Barker, Associate Professor and Director of Pathology, Digital Imaging and Computer Graphics at

Johns Hopkins reviewed and digitally edited all of the photomicrographs, many of which required his considerable

expertise (particularly those images that were scanned from Kodachrome slides). We feel this has been successfully

accomplished and are grateful for his efforts. Finally, there are many people, including fellows, our colleagues in the

Divisions of Gynecologic Pathology at Johns Hopkins and Cornell and individuals from other disciplines who, through

our collaboration with them, have enhanced our understanding of the pathobiology of neoplasms of the female

reproductive organs. They are far too numerous to specifically mention but their influence on us has been considerable.

To all these people we wish to express our thanks.

Robert J. Kurman, MD

Lora Hedrick Ellenson, MD

Brigitte M. Ronnett, MD
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Anatomy

The external female genitalia include themons pubis, labia

majora and minora, prepuce, frenulum, clitoris, and ves-

tibule. The orifices of the paraurethral (Skene) and

Bartholin glands, as well as those of the minor vestibular

glands and the urethral meatus, open into the vestibule

(> Fig. 1.1). After menarche, the mons pubis and lateral

aspects of the labia majora acquire increased amounts of

subcutaneous fat and develop the coarse, curly pubic hair.

During adolescence, the labia develop pigmentation and

the clitoris undergoes some enlargement. Histologically,

the entire vulva, with the exception of the vulvar vestibule,

is covered by keratinized, stratified squamous epithelium

[245]. The labia majora contain both smooth muscle and

fat, whereas the labia minora are devoid of adipose tissue

but are rich in elastic fibers and blood vessels [167].

Within the lateral aspects of the labia majora, sebaceous

glands are associated with hair follicles but open directly

to the surface epithelium toward the medial aspect. Sim-

ilar sebaceous glands are seen on the perineum posterior

to the vestibule. The labia minora typically do not contain

glandular elements, except sebaceous glands near the junc-

tion with the interlabial sulcus and near the inferior and

lateral aspects. The apocrine glands of the labia majora,

prepuce, posterior vestibule, and perineal body, like the

apocrine glands of the axilla, are activated at menarche,

whereas the eccrine sweat glands, primarily involved in

heat regulation, function before puberty [189]. The vesti-

bule is bounded medially by the external portion of the

hymen ring, posteriorly and laterally by the line ofHart, and

anteriorly by the frenulum of the clitoris. Themucosa of the

vestibule is glycogenated in women of reproductive age, or

under estrogen influence, and resembles vaginal mucosa.

The linea vestibularis, seen in approximately one quarter of

newborn female infants, is located in the posterior portion

of the vestibule, and is a white streak or spot in the midline

of the posterior vestibule extending nearly to the posterior

commissure [109]. The squamous epithelium of

the vestibule merges with the transitional epithelium at

the urethral meatus, and with the duct openings of the

paraurethral glands (Skene), the major vestibular

(Bartholin) glands, and the minor vestibular glands.

The paired Skene’s glands, homologous of the prostate

in females [80], are composed of pseudostratified mucus-

secreting columnar epithelium, open to the external sur-

face on both sides of the urethral meatus and along the

posterior and lateral aspects of the urethra itself. The ducts

are lined by transitional epithelium. The major vestibular

glands of Bartholin are bilateral racemose, tubuloalveolar

glands, with acini composed of simple, columnar, mucus-

secreting epithelium (> Fig. 1.2). Each gland is drained

just external to the hymen ring of the vestibule

posterolaterally. The Bartholin duct, approximately

2.5 cm in length, has three types of epithelial linings

depending on the location within the duct. It is lined

proximally by mucus-secreting epithelium, distally by

transitional epithelium, and, at its exit, by squamous epi-

thelium. The minor vestibular glands are composed of

acini lined by simple columnar mucus-secreting epithe-

lium. They lie within 1–2.5 mm of the superficial epithe-

lium and communicate with the vestibular surface.

Squamous metaplasia often occurs within these glands

and may obliterate them completely, resulting in the for-

mation of a vestibular cleft. These minor glands ring the

vestibule and extend from the frenulum on both sides of

the meatus, around the external base of the hymenal ring,

to the fourchette [38]. Specialized anogenital sweat glands

(mammary-like) have been found within the vulvar

interlabial sulcus, in themedial aspects of the labiamajora,

and in lesser numbers within the perineum and about the

anus. These glands, with long and wide coiled ducts that

Interlabial sulcus Prepuce

Frenulum

Labia minora

Skene duct

Vestibule

Fourchette

Perineum

Bartholin duct

Hymeneal tagmentum

Labia majora

. Fig. 1.1

External anatomy of the vulva and the Hart’s line. The line of

Hart is the junction between the nonkeratinized mucous

membrane epithelium of the vestibule, the thinly

keratinized epithelium of the medial aspects of the labia

minora, the posterior aspects of the labia majora, and the

perineal body
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open to the surface, have a simple columnar epithelium

with apical snouts and myoepithelium beneath the glan-

dular epithelium [232, 233].

The clitoris, which has no glands, is covered by thinly

keratinized stratified squamous epithelium. Within the

stroma of the clitoris are two conjoined corpora

cavernosa, which branch near the base of the clitoris and

lie along the pubic rami as divided crura. They are invested

in a loose fibrous sheath containing abundant nerves

and with an incomplete center septum. The dermis,

subepithelium, and stroma of the vulva are rich in colla-

gen, blood vessels, and myofibroblastic-type cells that are

frequently immunoreactive for desmin [242]. Myxoid-like

changes are present within the subepithelial stroma and

have been reported extending from the ectocervix to the

vulva. Atypical-appearing multinucleated cells may be

observed in this subepithelial myxoid area [1]. Sparse

numbers of inflammatory cells including lymphocytes,

a few plasma cells, and mast cells are normally present in

the perivascular spaces and interstitium.

The femoral and inguinal lymph nodes receive lym-

phatic drainage from the entire vulva except the clitoris,

which has a minor secondary lymphatic pathway

[97, 135]. Delicate intercommunicating lymphatic vessels

extend to the labia minora, clitoral prepuce, and vestibule,

bypassing the clitoris. The lymphatic bed of the labia

majora drains in an anterosuperior direction toward the

mons, joining the lymphatic vessels from the labia minora

and prepuce, and then into the ipsilateral inguinal and

femoral nodes. Some contralateral flow also may occur

into the superior medial nodes of the femoral group. The

superficial inguinal lymph nodes, consisting of 8–10 nodes

on each side, divided into a superior oblique and an inferior

ventral group, are the major nodes that drain the vulva and

therefore are included in a radical vulvectomy [150]. The

superior oblique group is found about the Poupart liga-

ment, and the inferior ventral group lies above the junction

of the saphenous vein and fascia lata. Lymphatic drainage

from the clitoris and midline perineum proceeds bilaterally

in more than 67% of cases and may bypass the superficial

nodes [94]. A second minor lymphatic pathway from the

glans clitoris joins the lymphatics of the urethra, traverses

the urogenital diaphragm, and merges with the lymphatic

plexus on the anterior surface of the bladder. From there,

drainage is into the internal iliac, obturator, and external

iliac nodes. No direct pathway of lymphatic flow from the

clitoris to the pelvic nodes could be demonstrated by in

vivo colloid injection [94]. Lymphatic flow from other

sites on the vulva usually proceeds to the ipsilateral groin

and pelvic lymph nodes. This finding correlates with the

observation that in cases of clitoral carcinoma, in which

the inguinofemoral lymph nodes are free of tumor, it is

highly unlikely that the pelvic nodes are involved.

The superficial and deep external pudendal arteries

branch from the femoral artery. The internal pudendal

arteries branch from the internal iliac arteries. These

branches from the femoral and internal iliac arteries pro-

vide the major blood supply to the vulva via the anterior

and posterior labial branches. The clitoris, including the

crura and corpora cavernosa, is supplied separately by the

deep arteries of the clitoris, whereas the anterior vaginal

artery supplies blood flow to the vestibule and the

Bartholin glands. The venous return parallels the arterial

supply. The nerve supply to the vulva includes sensory

nerves, special receptors, and autonomic nerves to the

vessels and various glands. The major nerves of the vulva

derive from the anterior (ilioinguinal) and posterior

(pudendal) labial nerves [123]. The clitoris is innervated

by the dorsal nerve of the clitoris and the cavernous nerves

of the clitoris, which also supply the vestibule [212].

Developmental Abnormalities

The clitoris in an adult women measures 16.064 mm in

length, with a transverse diameter of 3.46 mm and longitu-

dinal diameter of 5.161.4 mm. It is slightly larger in parous

. Fig. 1.2

Bartholin duct and gland. The terminal Bartholin duct has

a transitional epithelial-type lining that merges with the

simple columnar mucus-secreting epithelium of the

Bartholin gland acini. The glands are tubuloalveolar and

racemose and the surrounding fibrous stroma is somewhat

more cellular than the peripheral stroma
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women. Height and weight do not influence clitoral

size [236]. Clitoral hypertrophy may occur as an isolated

finding or in association with generalized vulvar enlarge-

ment. Clitoral enlargement in a newborn suggests

adrenogenital syndrome, exogenous maternal androgen

therapy, or some form of hermaphroditism. A clitoral mass

from an infant has been identifiedwith chromosomalmosa-

icism in which the clitoral skin had a hyperdiploid chromo-

somal abnormality with normal chromosomes being found

in the ovary; this is an example of ambiguous genitalia

resulting froma somatic cellmutationwithmaldevelopment

of the clitoris [211]. Clitoral enlargement also has been

reported associated with lipodystrophy (Lawrence–Seip

syndrome) [193]. In addition to developmental abnormal-

ities, a variety of tumors including granular cell tumors,

hemangiomas, and vascular, neural, and smooth muscle

tumors may cause clitoral enlargement [171, 220].

Hypertrophy and asymmetry of the labia minora may

occur without demonstrable etiology and, in some cases,

may be associated with chronic irritation, as may be seen in

women wearing indwelling urethral catheters. True hypo-

plasia occurs infrequently and may be a sign of defective

steroidogenesis. Slight fusion of the labia minora may be

seen in infants without apparent cause and typically

responds to topical estrogen cream. Labial fusion, like cli-

toral hypertrophy, also may be present with intersex disor-

ders. In these situations, the defect is developmental, but

such fusion also may be acquired secondary to lichen

sclerosus (LS), lichen planus (LP), or inflammatory condi-

tions, with subsequent adhesion formation [107]. A low

transverse vaginal septum may occlude the vaginal lumen

and result in hematocolpos with the onset of menstruation.

Excision of the septum is the usual therapy of choice.

Imperforate hymen is remarkably rare, with a reported fre-

quency of 0.014%, and usually is discovered at the onset of

menarche between 10 and 18 years of age. Limited surgical

excision of the hymen is the usual treatment. Duplication of

the vulva is extremely rare and usually is associated with

duplication of the internal müllerian system and rectum as

well. In müllerian agenesis, the hymen and vagina usually

are represented by only a depression in the vestibular area.

Congenital absence of the clitoris and external genitalia has

also been described. The urethra may open into the vagina

rather than into the vestibule. Ectopic urethral orifices are

seen occasionally adjacent to the hymen [107].

Inflammatory Diseases of Vulvar Skin

Inflammatory diseases of vulvar skin can be generally

categorized into infectious and noninfectious groups

(>Table 1.1). Further classification of infectious dis-

eases according to etiologic agents is summarized in
>Table 1.2. The most prevalent infectious diseases of the

vulva in North America include human papillomavirus

(HPV), typically manifested as condyloma acuminatum,

. Table 1.1

Inflammatory disorders of the vulva

Infectious diseases Noninfectious dermatoses

Viral Papulosquamous disorders

Fungal Noninfectious bullous dermatoses

Bacterial Miscellaneous

Parasitic

. Table 1.2

Infectious diseases of vulva skin

Viral infection

Human papillomavirus (HPV) (genital subtype)

Herpes virus (simplex and zoster)

Molluscum contagiosum

Others (rare)

Human papillomavirus (nongenital subtype)

HIV-associated plaques and ulcers

Cytomegalovirus (CMV)

Epstein–Barr virus (EBV)-associated ulcer

Coxsackie virus (hand-foot-mouth disease)

Bacterial infection

Syphilis

Granuloma inguinale

Lymphogranuloma venereum (LGV)

Chancroid

Malakoplakia

Others

Tuberculosis

Erythrasma

Fungal infections

Dermatophytosis

Candidiasis

Parasitic infection

Scabies

Pubic lice

Others

Enterobius vermicularis

Schistosomiasis

Demodex

HIV, human immunodeficiency virus.
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herpes genitalis, syphilis, and molluscum contagiosum

(> Table 1.3). Clinical diagnosis does not necessarily

require specific organism characterization in all these

conditions.

Human Papillomavirus Infection

General Features

Human papillomavirus (HPV) infection is responsible for

benign tumors, that is, condylomata acuminata and pre-

cursor lesions of certain types of vulvar carcinoma (i.e.,

vulvar intraepithelial neoplasia, VIN) [56, 118, 185]. (The

latter types are described in >Chap. 2, Premalignant and

Malignant Tumors of the Vulva.) Condylomata acuminata

(genital warts) are predominately sexually transmitted

benign neoplasms that may involve the vulva, vagina,

cervix, urethra, anal canal, and perianal skin [164]. The

prevalence of HPV infection varies greatly, depending on

the population studied. In most studies, clinically evident

vulvar involvement is less common than cervical HPV

infection [69, 124]. Molecular biologic methods have

identified HPV-6 as the most common HPV type in typ-

ical genital condylomata acuminata. HPV-11 has been

found in approximately one fourth of genital warts

[25, 255]. These two HPV types are responsible for over

90% of condyloma acuminata.

Clinical Features

Condylomas present as papillary, verrucous, or papular

lesions of the skin and mucous membrane that are nearly

alwaysmultiple and frequently confluent (> Fig. 1.3). Most

lesions are asymptomatic unless secondarily infected.

Condylomata acuminata are commonly associated with

vaginitis, pregnancy, diabetes mellitus, oral contraceptive

use, poor perineal hygiene, immunosuppression, and

sexual activity with multiple partners or a partner exposed

to other partners [8, 39, 151, 169]. Approximately 30–50%

of women with vulvar condyloma acuminatum have asso-

ciated cervical HPV infection [240]. The presence of

vulvar condyloma acuminatum in children may be related

to sexual abuse [58, 163, 254].

Approximately 40–60% of children with laryngeal

papillomatosis are born from mothers with a history of

genital HPV infection [70]. However, the true incidence of

infection of the larynx of the newborn infant, from

a mother with genital papillomavirus infection is

. Table 1.3

Infectious diseases of the vulva

Disease

Causative

microorganism Salient features Diagnostic methods

Condyloma

acuminatum

Papillomavirus Acanthosis, hyperkeratosis, parakeratosis,

papillomatosis, perinuclear halo (koilocyte)

Histopathology,

Immunohistochemistry, Molecular

hybridization

Herpes genitalis Herpes simplex

hominis type II

Intranuclear inclusions Cytopathology, culture, serology,

Immunohistochemistry

Syphilitic chancre Treponema pallidum Ulceration, chronic inflammation, vasculitis Dark-field, fluorescence, silver stain,

serology

Condyloma lata Treponema pallidum Like chancre, with epithelial hyperplasia Same as syphilitic chancre

Molluscum

contagiosum

DNA poxvirus group Intracytoplasmic inclusions Cytopathology, histopathology

Granuloma

inguinale

Calymmatobacterium

granulomatis

Donovan bodies, granulomatous reaction

without caseation, pseudoepitheliomatous

hyperplasia

Giemsa stain, silver stain

Lymphogranuloma

venereum

Chlamydia (TRIC

agent)

Granulomatous reaction without caseation Serology

Tuberculosis Mycobacterium

tuberculosis

Acid-fast bacilli (AFB), granulomatous

reaction with caseation

AFB stain, AFB culture, PCR

Chancroid Hemophilus ducreyi Granulomatous reaction without caseation Culture, Gram stain
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unknown but is probably low. No correlation has been

shown between the volume of maternal wart tissue

and occurrence of infantile laryngeal papillomatosis.

Employing DNA hybridization techniques, it has been

observed that approximately one half of laryngeal papil-

lomas contain HPV-11 [59, 216]. This finding supports

the view that laryngeal papillomas of infancy and child-

hood are acquired at the time of vaginal delivery.

Gross Findings

Condylomata acuminata usually present as discrete pap-

illary growths, with a central stalk or as large sessile lesions.

On the cervix, vagina, or vulva, condyloma acuminata

may present as slightly raised rough areas with irregular

borders. Small lesions are best appreciated with applica-

tion of 3–5% acetic acid for 3–5 min on colposcopic

examination. Lesions that are detectable by colposcopic

magnification only, or by performing HPV testing on the

tissue in question, are considered subclinical [48, 91].

Microscopic Findings

Acanthosis, dyskeratosis, parakeratosis, hyperkeratosis,

and a prominent granular layer are seen. A superficial

chronic inflammatory infiltrate often is present in the

dermis. Typical perinuclear cytoplasmic ‘‘halos,’’ with

‘‘raisinoid’’ pyknotic nuclei or slightly enlarged nuclei

(koilocytosis), are commonly present in the superficial

epithelial cells, and binucleated and multinucleated squa-

mous cells often are found (> Figs. 1.4 and > 1.5).

Parabasal hyperplasia with accentuated intracellular brid-

ges may be seen. Enlarged parabasal cells with ‘‘foamy’’

or ‘‘ground glass’’-appearing nuclear chromatin may

be present. In situ hybridization studies on cervical tissue

have demonstrated the presence of HPV DNA in condy-

lomata [159].

. Fig. 1.3

Condylomata acuminata. Involvement of vulva and perianal

region

. Fig. 1.4

Condyloma acuminatum. Verrucous epidermal hyperplasia

with broad rounded papillation
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Differential Diagnosis

Condylomata acuminata at times may be difficult to distin-

guish from VIN. Condylomata typically are verrucous or

papillary and display koilocytosis, parabasal hyperplasia,

accentuated intracellular bridges, dyskeratosis, accentuation

of the granular layer, and hyperkeratosis. Mitotic figures

are infrequently found. In contrast, the presence of flat

macular growth, abnormal mitoses, cytologically atypical

nuclei, marked variation in nuclear size and shape, and

hyperchromasia are characteristics of VIN lesions. Unlike

VIN, condylomas usually are diploid; however, atypia may

be seen related to tetraploidy or octoploidy. Unlike VIN,

this atypia is characterized by large nuclei, with moderate

nuclear pleomorphism and some degree of hyperchromasia,

but without abnormal mitosis. A high-grade VIN lesion

induced by oncogenic HPVoften correlates with aneuploidy

[153, 194], which is rare in common condyloma.

Typical condylomas will be HPV antigen positive by

immunoperoxidase techniques in approximately 50% of

cases, whereas VIN will be immunoreactive in less than

10% of cases; however, such testing is not of value in

distinguishing these two entities [98]. In a given case of

VIN, a spectrum may be found from typical VIN 3 to

adjacent changes that may have the morphologic changes

of condyloma acuminatum. As a matter of practice, the

first diagnosis given on the pathology report is that of

the most serious lesion identified, with subsequent

diagnosis following. In our present state of understanding,

it is acceptable to classify flat condylomata acuminata

(condyloma plana) of the vulva as VIN 1 (see >Vulvar

Intraepithelial Neoplasia in Chap. 2). Regressing or early

flat condylomata acuminata also may resemble lichen

simplex chronicus (LSC) or squamous cell hyperplasia;

however, the prominent granular layer, accentu-

ated intracellular bridges, parabasal hyperplasia, and

koilocytosis are typically lacking. If this cannot be resolved

by histopathologic examination, molecular biologic

methods such as Hybrid Capture 2, polymerase chain

reaction (PCR), or in situ hybridization, to detect HPV,

may be applicable and are of value in establishing the

diagnosis of HPV-associated changes when virus is iden-

tified [86].

Vulvar vestibular papilloma is differentiated from con-

dylomata in that the epithelium lacks hyperkeratosis and

other typical microscopic features of condyloma. More-

over, vestibular papilloma are confined to the vulva vesti-

bule [17, 77]. Fibroepithelial polyps may have the shape of

large condylomas; however, the epithelium also lacks the

microscopic features of condyloma. Condylomata lata

may resemble condylomata acuminata clinically; however,

on biopsy, the deep inflammatory infiltrates with plasma

cells and the presence of spirochetes on a Warthin–Starry

silver stain distinguishes these lesions.

Clinical Behavior and Treatment

The natural history of HPV infection of the vulva usually

is one of a long protracted course and may be influenced

by immunologic factors [6]. Regression has been noted

after pregnancy. Presentation following radiation therapy

has been observed [169]. Progression of condyloma

acuminatum of the vulva to VIN and malignant transfor-

mation to squamous cell carcinoma have been observed

[227]. Oncogenesis secondary to papillomavirus is well

recognized in experimental animals. The association of

vulvar and vaginal condylomata acuminata with invasive

squamous cell carcinoma has been documented in women

with immunosuppressive conditions such as Fanconi ane-

mia and Hodgkin disease [242] (see >Chap. 2, Premalig-

nant and Malignant Tumors of the Vulva).

The topical application of dilute podophyllin [21] or

the judicious application of concentrated halogenated

acetic acid (trichloroacetic acid) is the common ap-

proach to the treatment of small vulvar condylomata.

Electrodesiccation, surgical excision, cryosurgery, hot

wire electroloop excision, laser ablation, and interferon

have been used for large lesions [6, 23, 49, 116, 206, 239].

. Fig. 1.5

Condyloma acuminatum. Parabasal hyperplasia is present.

Above the basilar layer, koilocytotic cells with prominent

perinuclear halos are found in the more superficial

epithelium
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Herpesvirus Infection

General Features

The causative agent is the herpes simplex virus (HSV)

(var. hominis type 2), although in some instances the

type I virus may be involved. The incidence of herpesvirus

infection in the USA has been reported as 126 per 100,000;

approximately 600,000 new cases of genital herpes occur

each year in the USA. The prevalence of the HSV-2 anti-

body among women in the USA is 26%, although genital

herpes has been diagnosed in only a small proportion

(10–25%) of individuals with HSV-2 antibodies. Herpes

simplex virus type I is becoming a more frequent cause of

genital herpes, especially among young women. Although

approximately 20% of the US population has been

infected by HSV 2, the frequency of vulvar involvement

is unknown [3, 127, 137, 161].

Clinical Features

The initial clinical presentation frequently includes dysuria

or urinary retention with vulvar pain that may be incapac-

itating. Systemic symptoms, including generalized malaise

and fever, are frequently seen along with a mild inguinal

lymphadenopathy. The sequential appearance of vesicles,

pustules, and painful shallow ulcers that often are infected

secondarily with bacteria characterize the clinical findings.

The vesicles usually are asymptomatic, whereas the ulcers

are extremely painful (> Fig. 1.6). The lesions can involve

the anus, urethra, bladder, cervix, and vagina, as well as the

vulva. The acute ulcers heal in approximately 16 days [137,

234]. Of the women who are culture positive for HSV,

diagnostic genital vesicles and ulcers are present in approx-

imately two thirds; the remainder of the women have

nondetectable or atypical lesions or are asymptomatic

[122, 234].

Microscopic Findings

An early intact herpes simplex vesicle extends deeply into

the epidermis. The histologic transformation of the HSV-

infected epithelial cell begins with a homogenization of

the nuclear chromatin resulting in a ‘‘ground glass’’

appearance, which then progresses to the more typical

eosinophilic intranuclear inclusion body [75]. The char-

acteristic intranuclear inclusions are seen at the periphery

of the lesion (> Figs. 1.7 and > 1.8). Subsequently, the

cells undergo karyorrhexis and lysis. A biopsy taken in

the late ulcerative phase, therefore, does not always show

the intranuclear inclusions. Cytologic evaluation of the

scraping of the base and edges (Tzank preparation) of

a fresh ulcer, or freshly opened vesicle, usually will show

the multinucleated cells with viral cytopathic effects char-

acteristic of HSV infection. Cytologic examination of

vesicular aspirate is an effective method of identifying

the cytopathic changes of HSV and is almost as sensitive

. Fig. 1.6

Herpes simplex ulcer. Herpes simplex virus (HSV) infection,

untreated, 7 days after the onset of symptoms. Multifocal

ulceration is present

. Fig. 1.7

Herpes simplex ulcer. Sharply circumscribed crater
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as virus isolation. Moistening the ulcer with a saline-

soaked sponge and then scraping the ulcer with

a wooden spatula may improve the diagnostic yield

from ulcerative lesions. Whether the sample is from an

ulcer or a freshly opened vesicle, the specimen should be

smeared on a clean slide, rapidly fixed in 95% ethanol, or

with spray fixative, and stained with Papanicolaou stain.

Morphologic changes seen with HSV infection are not

reliable in separating primary from secondary infection

or in distinguishing HSV type I from type II infection.

Development of serologic assays to detect antibodies

to herpes simplex virus (HSV) glycoproteins (g)G1 and

(g)G2 has allowed accurate definition of the seroprevalence

of HSV-2 from HSV-1. Furthermore, herpes zoster can

involve the vulva and may have similar cytologic findings.

Adjunctive Methods

HSV-specific fluorescein conjugated antiserum may

be placed on smears of ulcers or vesicles to identify

HSV antigens. Immunoperoxidase techniques, employing

HSV-specific antibodies, may be of value if the histopath-

ologic findings are nonspecific and can be employed on

paraffin-embedded tissue. Isolation of HSV, whether

type I or type II, can be achieved by the inoculation of

tissue culture monolayers, such as WI-38 human embry-

onic lung fibroblasts or monkey kidney cells. Both types

of HSV produce characteristic cytopathic changes on

these cell lines, which are confirmed by direct immuno-

fluorescence employing monoclonal antibodies to HSV

[122]. Virus isolation can be achieved within 4 days

[249]. Rapid viral culture over 24 h, followed by a search

for HSV antigen using an immunoperoxidase technique,

can give results in less than 2 days.

Polymerase chain reaction (PCR) technique, em-

ploying HSV-specific primers, is another approach to the

positive identification of HSV infections [52, 199, 225].

Serologic studies on acute and convalescent serum sam-

ples are of value in distinguishing primary from recurrent

infection. In primary infection, significant rises (more

than fourfold dilution) are found. In recurrent infection,

the patient is seropositive at presentation and antibody

titers will not rise consistently. Serologic methods are

not reliable in separating HSV type I from type II [249].

Asymptomatic viral shedding ofHSVhas been documented

in 1.5–3% of women who are seropositive for HSV

type II [122]. HSV infection may have some oncogenic

potential; however, this relationship remains to be defined

[100, 117].

Clinical Behavior and Treatment

Recurrent episodes of herpatic vulvitis are common after

primary infection; recurrences decrease in frequency over

time, whether or not acyclovir is given prophylactically.

Acyclovir may reduce the severity of infection if given early

in the course of illness [107, 137].

Varicella (Herpes Zoster) (Vulvar Shingles)

Varicella infection of the vulva is rare. The prodromal

pain within the vulva, without apparent physical findings,

may simulate vestibulitis. The subsequent development

of vesicles and ulcers assists in making the distinction

because vestibulitis is not associated with vesicles and

ulcers. The patients usually are postmenopausal or

immunosuppressed, and the vesicles are characteristically

unilateral [11, 111]. The cytologic findings from scrapings

of opened vesicles, as well as the histologic findings, are

those of a herpesvirus infection. Therapy with famciclovir

is reported to reduce pain significantly if begun within

48 hours of the presentation of the rash [175, 230]. The

protracted neuralgia and recurrent bouts of vesicles are as

described for shingles.

Cytomegalovirus Infection

Cytomegalovirus (CMV) vulvitis, like herpes type II

vulvitis, presents with an ulcerated vulvovaginitis.

. Fig. 1.8

Herpes simplex. High-power view of viral-infected cells with

multinucleation and homogenized ‘‘ground glass’’

intranuclear viral inclusions
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The histopathologic findings are similar, although the

viral inclusions are both intranuclear and intra-

cytoplasmic. Viral inclusions also may be seen involving

vascular endothelial cells, as well as the epithelial cells.

CMV infection has been associated with vulvar ulcers in

a woman with acquired immunodeficiency syndrome

(AIDS). Culture or immunoperoxidase studies using spe-

cific antibodies to CMV, or PCR employing CMV-specific

primers, are necessary to establish the diagnosis [71].

Epstein–Barr Virus Infection

Epstein–Barr virus (EBV) has been cultured from painful

ulcers on the labia minora during primary infection of

infectious mononucleosis. The ulcers slowly healed over

a few weeks [223]. EBV infection may be a sexually trans-

mitted disease [223].

Molluscum Contagiosum

Molluscum contagiosum is a moderately contagious viral

disease that, in adults, is often related to intimate or sexual

contact [67]. Molluscum contagiosum usually is asymp-

tomatic; however, perianal lesions frequently become pru-

ritic or secondarily infected. The lesions are small, smooth

papules (3–6 mm in diameter) with a central punctum or

umbilication. They generally are multiple and separate,

although they may be single. Rare plaque formations,

made up of 50–100 individual clustered lesions, also

have been described. The incubation period varies

between 14 and 50 days. Clinical diagnosis usually does

not require biopsy.

Cytologic identification of the typical eosinophilic

intracytoplasmic inclusion bodies (Henderson–Paterson

bodies) within scrapings from the interior of the

molluscum papule is adequate to confirm the diagnosis.

Histologic examination demonstrates marked acanthosis

and the characteristic intracytoplasmic viral inclusions in

recent infections (> Figs. 1.9 and > 1.10). With aging, the

cytoplasmic bodies take on a more basophilic appearance

preceding lysis of the cell [67]. The central dimple of the

lesion is seen histologically if the lesion is carefully

bisected. Within the dermis, there often is a marked

vascular response with endothelial proliferation and

perivascular inflammation. Electron microscopy has dem-

onstrated that the virus is spherical, ellipsoidal, or brick

shaped and contains a DNA core with a two-layered pro-

tein coat measuring 210–300 nm [148]. Most lesions

regress spontaneously; untreated lesions may persist for

. Fig. 1.9

Molluscum contagiosum. Cup-shaped papule under low

power shows exo- and endophytic epidermal acanthotic

hyperplasia with increasing density of intracytoplasmic

inclusions as the surface umbilication is approached

. Fig. 1.10

Molluscum contagiosum. High-power view of

intracytoplasmic inclusions (molluscum bodies)
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years, during which time they may be spread by close

contact or autoinoculation.

Syphilis

Clinical Features

Syphilis is a venereal disease caused by the spirochete

Treponema pallidum. The primary lesion is the chancre,

a painless, indurated, shallow, clean-based ulcer with raised

edges. The chancre usually presents within 3 weeks after

initial contact; the range, however, is 7–90 days. If second-

arily infected, the chancre may become soft and painful and

show an ulcerated surface. Although chancres are generally

single, theymay bemultiple. Chancresmay occur on incon-

spicuous surfaces, such as the cervix, anal mucosa, or oral

pharynx. In approximately 50% of women and 30% ofmen

the primary lesion is never seen. Lymphadenopathy pre-

sents 3–4 days after the chancre. The nodes are nontender,

freely movable, and rubbery [27]. Left untreated in the

primary phase, the chancre will heal within 2–6 weeks

and typically does not leave a scar [155, 244]. The second-

ary stage of the disease will become evident within 6 weeks

to 6 months. At this point, the patient may present with

a skin rash that often involves mucous membranes as well

as the palms of the hands and soles of the feet [27]. On

occasion, the secondary lesions are papular, especially

about the vulva, presenting as elevated plaques up to

3 cm in diameter. These are known as condylomata lata,

which clinically may mimic condylomata acuminata

(> Fig. 1.11). Such lesions also may occur on other muco-

cutaneous borders. The tertiary gumma of syphilis is

rarely seen on the vulva.

Microscopic Findings

If syphilis were not considered in the clinical differential

diagnosis, the diagnosis may be quite difficult from histo-

logic material alone. The primary chancre is characterized

by ulceration of the epidermis with acute and chronic

inflammation within the dermis. There is a marked

perivascular inflammatory response, characterized by

the presence of large numbers of plasma cells. Histo-

logic examination of condylomata lata reveals marked

acanthosis and hyperkeratosis (> Figs. 1.12 and > 1.13).

The inflammatory response within the dermis is similar to

that in the primary chancre with a marked, predominantly

plasma cell inflammatory infiltrate. The arteritis in both

lesions may be sufficiently severe to result in obliteration

of the smaller vessels. Dieterle, Warthin–Starry, or Steiner

stains for spirochetes are always of value if there is any

suspicion of syphilis (> Fig. 1.14), but may be negative

with active infection. Serologic studies for syphilis should

be performed if syphilis is considered clinically or from the

pathologic findings [165].

. Fig. 1.11

Condyloma lata. Multiple papules are present

. Fig. 1.12

Condyloma lata. Marked psoriasiform epidermal

hyperplasia with scales in the cornified layer. (Courtesy of

R.J. Kurman, M.D., Baltimore, MD.)
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Adjunctive Methods

The primary chancre, as well as the condyloma latum and

other secondary lesions, are rich in spirochetes. Therefore,

when a chancre or secondary lesion of syphilis is

suspected, an attempt to identify spirochetes within the

lesion should be made. This examination is accomplished

either through dark-field examination of serum expressed

from the base of the ulcer or by the fluorescent conjugated

antibody technique, which employs a dried smear prepa-

ration. The organismmeasures up to 15 mm in length and

0.20 mm in thickness; it is spiral in shape, with 6–14 coils.

Motility, characterized by flexion, rotation about the

long axis, and random movement are noted on dark-

field examination of fresh sera from an active lesion.

These methods for identification of spirochetes are

far more sensitive and specific than is silver stain on

paraffin-embedded tissue. The chancre may be present

for weeks before serologic tests become reactive. More

than 70% of patients with dark-field-positive lesions

have a reactive serology at the time of initial diagnosis.

The most common serologic testing methods are

based on the identification of reagin. These tests become

positive approximately 1 month after the disease is

contracted. Common reagin testing methods employ

microflocculation testing and include the Venereal Disease

Research Laboratory (VDRL) and rapid plasma reagin

(RPR) [252]. These two tests have similar specificity and

can be quantitated to evaluate the course of the disease

and response to therapy. The fluorescent treponemal

antibody-absorbed (FTA-ABS) test, still the ‘‘gold stan-

dard,’’ is highly sensitive and is ordered if the reagin tests

are nonreactive, weakly reactive, or if there is a possibility

of a false-positive result. Biologic false positives can occur

in lupus erythematosus, virus infection, cirrhosis of the

liver, pregnancy, malaria, and other inflammatory or auto-

immune diseases. Treponemal enzyme immunoassays

(EIAs) are an appropriate alternative to the use of com-

bined Venereal Disease Research Laboratory/rapid plasma

. Fig. 1.13

Condyloma latum. Prominent acanthosis is present with

a marked dermal perivascular inflammatory cell infiltrate

that consists primarily of plasma cells and lymphocytes,

with some neutrophils

. Fig. 1.14

Secondary syphilis. Warthin–Starry stain shows spirochetes

in the dermis
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reagin and Treponema pallidum hemagglutination assay

(TPHA) tests for screening for syphilis. If a treponemal

EIA is used for screening an alternative treponemal test,

such as TPHA, should be used for confirmatory testing.

The fluorescent treponemal antibody-absorbed test is

probably best reserved for specimens giving discrepant

results [64].

Once the FTA-ABS becomes positive, it can remain so

forever in the life of the patient. Although newer tech-

nologies, such as PCR and immunoblotting, have been

used in detection of syphilis, serologic tests with RPR/

VDRL and FTA-ABS are still the current tests of choice

[252]. If the FTA-ABS is positive, spinal fluid serologic

evaluation will be necessary to rule out neurosyphilis.

A false-positive FTA-ABS is rare and, if detected, requires

T. pallidum mobilization testing and careful follow-up

[155].

Clinical Behavior and Treatment

Approximately 30% of patients with primary syphilis will

undergo spontaneous remission of the disease. Those

who are not treated or who do not achieve spontaneous

remission may progress to tertiary syphilis with its well-

recognized cardiovascular and central nervous system

effects. Untreated syphilis may prove fatal in 10% of

those afflicted. Penicillin or another appropriate systemic

antibiotic is the treatment of choice.

Granuloma Inguinale

Granuloma inguinale (donovanosis; granuloma venereum)

is caused by Calymmatobacterium granulomatous, a gram-

negative, heavily encapsulated rod considered to be in the

bacterial family Enterobacteriaceae. Granuloma inguinale

occurs with approximately equal frequency in men and

women. Primary lesions may occur on the vulva, vagina,

or cervix and may present as painless papules or necrotiz-

ing ulcers with rolled borders and a friable base. Inguinal

adenopathy usually is absent [26]. The lesions usually

appear within 1 week to 1 month of exposure; anal coitus

or fecal contamination of the vulva or vagina has been

incriminated as the mode of transmission [155, 244].

Granuloma inguinale extends primarily by local infiltra-

tion, although lymphatic permeation may occur during

later stages of the disease. Chronic lymphatic infiltration

and fibrosis frequently result in a massive brawny edema

of the external genitalia. There is controversy as to the true

origin of the edema, because dye injection studies suggest

that the lymphatic drainage is intact. With involvement of

the cervix, the disease may advance via the cervical lym-

phatics to involve parametrial tissue [191].

The clinical diagnosis of granuloma inguinale depends

on the identification of the Donovan bodies within the

tissue; this is best accomplished by preparing smears or

a biopsy from the edge of the ulcer and pressing this

biopsy tissue between two slides. The tissue imprints are

air dried, fixed in methanol, and stained with Giemsa

stain. Any antibiotic treatment may obscure the diagnosis,

necessitating biopsy at a later date to identify organisms.

Histologically, the main portion of the lesion consists of

granulation tissue associated with an extensive chronic

inflammatory cell infiltrate and endarteritis. An ulcer usu-

ally is covered with a fibrinous exudate, and necrosis may

be present. The surface epithelium, adjacent to the ulcer,

may show prominent pseudoepitheliomatous hyperplasia.

Necrosis and microabscesses may be seen within the epi-

dermis [191]. Within the granulation tissue there is

a dense mixed inflammatory cell infiltrate, consisting pre-

dominantly of plasma cells and mononuclear cells with

few lymphocytes, which extends into the dermis. Large

vacuolated histiocytes that contain the characteristic

encapsulated bacilli, Donovan bodies, within their cyto-

plasm frequently are present (> Fig. 1.15); they can be

demonstrated with a Warthin–Starry stain or Giemsa

stain. The Donovan bodies may be found extracellularly,

as well as intracellularly, and may appear coccoid,

coccobacillary, or bacillary [26, 191]. Ultrathin plastic-

embedded sections, as well as electron microscopy, may

be of value in diagnosis [26, 191].

. Fig. 1.15

Granuloma inguinale. Giemsa stain shows intracytoplasmic

Donovan bodies with characteristic halo around the

organisms
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Calymmatobacterium granulomatous may be cul-

tured by special techniques. The diagnosis depends on

the clinical findings and documenting the organism

within a tissue specimen or by culture. Syphilis, chancroid,

and herpesvirus infection usually are included in the dif-

ferential diagnosis [113].

Lymphogranuloma Venereum

Lymphogranuloma venereum (LGV) is caused by Chla-

mydia, and occurs approximately three times more fre-

quently in men than in women. The disease has three

phases: (1) erosion of the skin, (2) adenitis, and (3) fibrosis

and destruction [26]. Lympho-granuloma venereum is

spread primarily via the lymphatics. The initial ulcers,

which generally are not tender or painful, often are

ignored. Adenitis may evolve into painful superficial

groin nodes, or buboes, that frequently rupture through

the skin with exudation of a purulent discharge. The third

phase of the disease often results in stricture and fibrosis of

the vagina and rectum [246]. During this phase, chronic

lymphatic obstruction is responsible for the characteristic

nonpitting edema of the external genitalia. The histology

of LGV is not diagnostic and reveals no characteristic

identifiable organisms by the usual modes of investigation.

Smears and biopsy specimens should be evaluated for

organisms (spirochetes, Donovan bodies, etc.) to rule

out other diseases with a similar presentation. Histologi-

cally, giant cells may be seen along with lymphocytes and

plasma cells (> Fig. 1.16). Older lesions may exhibit exten-

sive fibrosis of the dermis and sinus tracts. The diagnosis is

based on the typical clinical presentation, along with pos-

itive complement fixation tests. Culture, as well as other

specific immunohistochemical tests, can assist in the diag-

nosis of LGV. Treatment is systemic tetracycline or doxy-

cycline [155, 244].

Chancroid

Chancroid is relatively rare and presents with a genital

ulcer that usually is tender, nonindurated, and has

a friable purulent erythematous base. Primary lesions

may be single or multiple and tend to be small, measuring

approximately 1–2 mm in diameter. Coalescence of the

lesions leads to ulcers approaching 3 cm in diameter.

Tender inguinal adenopathy with flocculent nodes may

be present. The incubation period may be as short as

10 days [228]. The clinical differential diagnosis includes

herpesvirus infection and primary syphilis [113, 228].

Chancroid is caused by the organism Haemophilus

ducreyi, a gram-negative, nonmotile bacillus, which in

culture grows in pairs and parallel chains. Skin tests and

biopsies may not be diagnostic. Identification of the

organism by culture is necessary for accurate diagnosis

[228]. Selective agar medium has been developed for the

organism, which has improved culture isolation. Recent

advances in nonculture diagnostic tests using PCR have

enhanced our ability to diagnose chancroid [170, 228].

Histologic examination of the tissue demonstrated

a granulomatous-type reaction with chronic inflamma-

tory cells consisting primarily of lymphocytes and plasma

cells, and the presence of the gram-negative organisms,

which may be present in large numbers and in parallel

chains [112].

. Fig. 1.16

Lymphogranuloma venereum (LGV). An intense

superficial and deep chronic inflammatory infiltrate is

present, composed predominantly of lymphocytes and

plasma cells
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HIV-Associated Vulva Ulcers

Human immunodeficiency virus (HIV) infection-

associated vulva ulcers are usually painful and multiple.

A recent study revealed that about 60% of vulva ulcerations

have no proven etiologic agent. The rest of the patients are

positive for HSV II, unusual or mixed bacteria, and rarely

cytomegalovirus, Chlamydia trachomatis, and Gardnerella

vaginalis. Human immunodeficiency virus may play

a local role in causation or exacerbation [126].

Vulvar Apthosis

Vulvar apthus ulcers have been reported, but are rare.

Vulvar apthosis manifests as painful, shallow ulcers typi-

cally with a gray-white base. Most ulcers are less than

5 mm and heal within 7 to 10 days. These ulcers as with

oral aphthae, have a much higher predilection for white

adolescents who are not sexually active. As with oral

apthosis, the etioology is unclear. Risk factors for these

ulcers include stress, infections, vitamin deficiency, and

family history [95].

Tuberculosis

Tuberculosis of the vulva is rare. It usually is associated

with tuberculosis of other genital sites, primarily the

fallopian tube, and endometrium. Genital involvement

usually is associated with pulmonary tuberculosis.

Autoinoculation by hematogenous or direct spread there-

fore is the most common method of transmission to the

vulva. Primary inoculation or sexual transmission of

tuberculosis is very uncommon. Immunosuppression

may play a role in susceptibility, as a case of vulvar tuber-

culosis has been described in a renal transplant patient

[224]. The usual organism is Mycobacterium tuberculosis;

however, atypical mycobacteria also have been incrimi-

nated. Diagnosis usually can be made by biopsy of the

involved tissues. Caseating granulomas with Langhans

giant cells are found, and acid-fast stains usually reveal

the mycobacterium (> Fig. 1.17). Confirmation of the

diagnosis can be made by culture techniques. Appropriate

long-term systemic antibiotics are the recommended ther-

apy. Giant cells of the foreign body type are encountered

frequently in vulvar tissues in which a previous biopsy has

been performed. These giant cells, associated with

noncaseating granulomas, often result from embedded

suture occasionally seen in prior biopsied areas, and

should not be confused with tuberculosis. Vulvar

ulceration, secondary to sarcoidosis, has been reported

and should be included in the differential diagnosis of

granulomatous ulcerations of the vulva [54, 114].

Fungal Infection and Miscellaneous
Infectious Diseases

Chronic inflammatory conditions of the vulvar and

perianal skin without concomitant ulceration often are

caused by fungal infections, although a variety of irritants,

unrelated to infection, may be responsible [144]. Candida

and dermatophytes are frequent pathogens. Such condi-

tions rarely require biopsy, and accurate diagnosis gener-

ally can be accomplished by microscopic examination of

skin scrapings placed in 10% potassium hydroxide, or by

appropriate culture methods. Topical antifungal creams

are the usual therapy. Chronic and acute vaginitis related

to trichomonas, Chlamydia, Candida species, or other

infectious agents may be associated with inflammation

of the vulva, especially the vulvar vestibule. The histologic

findings usually are not diagnostic. Vulvar candidiasis

usually can be diagnosed by employing silver stains for

fungus, with recognition of the fungal organisms within

the keratin, or superficial epithelium. Bacterial infections

may produce clinical findings similar to those seen with

fungal infections.

Erythrasma is a chronic bacterial infection of the

genitocrural area that shows a coral-red fluorescence

under Wood’s light. The disease is most common in

obese diabetes. Scrapings of these lesions, when stained

with Gram stain, demonstrate the causative gram-positive

. Fig. 1.17

Vulvar tuberculosis. Caseating granulomas with Langhans

giant cells
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bacteria, Corynebacterium minutissimum, in rods, fila-

ments, and coccoid forms [113].

Parasitic Infections

Enterobius vermicularis (pinworm, seatworm) is a rela-

tively common intestinal parasite. The female worm mea-

sures 8–13 mm in length and 0.5 mm in diameter. The

male is approximately one fourth as long as the female,

with the same diameter. Infected children frequently pre-

sent with complaints of severe vulvovaginal pruritus,

which may awaken them at night. Other complaints

include lower abdominal pain, diarrhea, restlessness, and

nocturia. Studies for fungus and bacteria are not diagnos-

tic, and examination of the vulvar vestibule and vagina

reveals marked inflammation. Occasionally, an adult

female helminth found on the vestibule or perineal areas

is brought to the laboratory. More commonly, the pathol-

ogist is presented with a cellulose-tape-slide preparation

for identification of the typical embryonated eggs of

E. vermicularis. A granuloma secondary to Enterobius

eggs has been reported involving the vulva [222]. Vulvar

schistosomiasis, usually Schistosoma mansoni, is well

documented, and primary skin lesions on the vulva from

penetration of the infective cercariae may be seen. When

biopsied, the parasite may be found within the epidermis

[146]. Cutaneous myiasis of the vulva, secondary to infes-

tation of the larval form of the muscoid fly and

sarcophaga, has been reported. Recognition of the larva

extracted from the vulvar tissues is diagnostic [43, 119].

Noninfectious Papulosquamous
Dermatoses

Papulosquamous dermatoses often have a common com-

ponent of epidermal hyperplasia in which the hyperplasia

is somewhat psoriasiform. >Table 1.4 summarizes most

of the entities in this group.

To establish a standardized system of nomenclature

based on histopathological findings, the International

Society for the Study of Vulvovaginal Disease (ISSVD)

and International Society of Gynecological Pathologists

(ISGP) recommended that all lesions be classified as

nonneoplastic epithelial disorders or as lichen sclerosus,

or other dermatoses. Diagnoses as kraurosis vulvae, leu-

koplakia, and atrophic vulvitis have generally been aban-

doned. Historically, the term dystrophy was proposed to

describe a clinically related group of disorders of vulvar

epithelium, which presented as white lesions, and that

microscopically were characterized by benign alterations

of the epithelial and dermal architecture. Two basic clin-

ical varieties of dystrophy were recognized by the ISSVD in

1976: lichen sclerosus and hyperplastic dystrophy. When

both clinical varities coexisted on different areas of the

same vulva, it was recommended that the lesion be classi-

fied as a mixed dystrophy. The term mixed dystrophy is

now recognized to refer to lichen sclerosus associated with

variable lichen simplex chronicus and this reflects the

spectrum of changes seen in lichen sclerosus, rather than

the presentation of two distinctive epithelial disorders.

The various forms of nonneoplastic epithelial disorders

of the vulva cannot be reliably distinguished on the basis

of their clinical appearance alone; all may be white, scaly,

and fissured (> Fig. 1.18). Although biopsy may not be

necessary in all cases, especially in children with typical

findings of lichen sclerosus, one or more biopsies to sam-

ple the entire lesion usually are very informative. On the

basis of the histologic findings, the pathologist can sepa-

rate white lesions of a neoplastic type from nonneoplastic

epithelial disorders.

Lichen Sclerosus (Lichen Sclerosus et
Atrophicus)

Clinical Features

The term Lichen Sclerosus Atrophicus is now referred to

as Classic Lichen Sclerosus [102].

. Table 1.4

Noninfectious papulosquamous disorder

Psoriasis

Seborrheic dermatitis

Spongiotic dermatitis

Acute, subacute, and chronic atopic/contact dermatitis

Irritant contact dermatitis

Eczema

Nutritional deficiency

Vitamin deficiency-associated dermatitis

Glucagonoma (necrolytic migratory erythema)

Nonneoplastic epithelial disorders

Lichen simplex chronicus (LSC)

Lichen planus (LP) (hypertrophic form)

Lichen sclerosis (hypertrophic form)

Acanthosis nigricans
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In children, symptoms include dysuria, painful defe-

cation, and rectal bleeding [20, 181]. Lichen sclerosus can

lead to anal fissures and strictures and to genital and

perianal ulcers, which may resemble evidence of child

sexual abuse. In adult women, the clinical findings typi-

cally include thinned and whitened epithelium, which

usually is symmetric and involves the labia minora, clito-

ris, prepuce, frenulum, perineal body, and vulvar vesti-

bule. Perirectal involvement is common. In advanced

cases, loss and agglutination of the labia minora, frenu-

lum, prepuce, and adhesions of the clitoris are found

[181]. Stenosis of the introitus is common. In men, the

glans penis and prepuce frequently are involved, and distal

urethral stricture and phimosis may occur. Under these

circumstances, the condition is clinically known as

balanitis xerotica obliterans.

Gross Findings

The vulvar lesions of lichen sclerosus typically are pale

white, flat, plaque-like areas that in advanced cases may be

associated with thinned parchment-like epithelium and

focal areas of ecchymosis and superficial ulceration (see
> Fig. 1.18). The vaginal mucosa is not involved.

Microscopic Findings

The microscopic findings of lichen sclerosus can vary

considerably, related to age of the lesion, excoriation,

and treatment [32, 158]. The principal histologic changes

show a sandwich appearance, including epidermis with

blunting or loss of the rete ridges, a zone of homogeneous

collagenized subepithelial edema of variable thickness,

and a band of lymphocytic infiltration beneath this zone

(> Fig. 1.19). The homogeneous zone usually shows

a reduction or absence of elastic fibers. The epithelium is

thinned, but hyperkeratosis may be present in some cases

and is believed to be superimposed lichen simplex

chronicus [102]. The basal cell layer often is disorganized,

and spongiosis may be evident. There is both an absence of

melanosomes in the keratinocytes and a disappearance of

the melanocytes. The lack of pigment, as well as edema,

contributes to the white clinical appearance. Mitotic fig-

ures are rare or absent. In some cases, the mechanical

trauma of rubbing and scratching will have produced

bullous areas of lymph edema and subepithelial lacunae

filled with erythrocytes. Areas of ulceration and acute

inflammation also may be seen.

Differential Diagnosis

See Differential under ‘‘Lichen planus’’.

. Fig. 1.19

Lichen sclerosus. Hyperkeratosis is present along with loss

of rete pegs and homogenization of the dermis

. Fig. 1.18

Lichen sclerosus (LS). White epithelium with focal

subcutaneous ecchymosis is seen. The labia minora are

somewhat atrophic
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Ultrastructural Findings

Ultrastructural studies have shown that collagen metabo-

lism is abnormally active and the number of capillaries is

reduced. The basal lamina is thickened and discontinuous.

Degenerate dermal and collagenous material and forma-

tion of a hybrid of elastocollagenous bundles can be found

between the cells of the epidermis, and melanocytes are

rare [149].

Immunohistochemical and Related Studies

The presence of an elastase-type protease in vulvar fibro-

blasts from lichen sclerotic tissue has been reported that

may be responsible for the loss of elastic tissue [84]. An

increased concentration of collagenase inhibitor also has

been reported. Tissue studies of glucose metabolism as

well as alkaline phosphatase and adenosine triphosphatase

have shown a surprisingly high rate of activity, equal to

that seen in hyperplastic specimens and greater than that

found in normal menopausal skin. The cell cycle protein

Ki-67 is present in the basal and many parabasal epithelial

cells involved by lichen sclerosus [209]. An apparent

premature maturation of all cells above the basal layer

has been reported, based on their high concentration

of involucrin [32]. There is a growing body of evidence

that an autoimmune mechanism may be involved.

Patients with lichen sclerosus have been noted to have

an increased number of organ-specific antibodies and

more autoimmune disease than the normal population

[29, 30]. However, the correlation is inconclusive [208].

On a histologic level, direct immunofluorescence studies

have shown a deposit of fibrin along the dermoepidermal

junction in 75% of the specimens studied [84, 208].

With an indirect fluorescent technique, IgM and C3

were concentrated along the basal lamina of the epithe-

lium [84, 208]. Studies of the T cells within lichen

sclerosus have identified monoclonal T cells that are pre-

dominantly cytotoxic CD8+ responsible for the destruc-

tion of basal keratinocytes [188].

Clinical Behavior and Treatment

Lichen sclerosus sometimes is associated with vulvar squa-

mous carcinoma; however, it is not considered to be

a premalignant intraepithelial neoplasm (see >Chap. 2,

Premalignant and Malignant Tumors of the Vulva). In

a report of vulvar squamous cell carcinoma, 61% of the

patients had lichen sclerosus. Until the time of the tumor

diagnosis, 43 of the 47 cases with lichen sclerosus were not

recognized to have vulvar lichen sclerosus [128]. Among

patients with symptomatic vulvar lichen sclerosus, 9%

developed VIN lesions and 21% invasive squamous cell

carcinoma. Symptomatic lichen sclerosus preceded the car-

cinoma by a mean of 4 years. Squamous cell carcinomas

associated with lichen sclerosus were located more com-

monly on the clitoris in an older age group, and were of the

conventional squamous cell carcinoma type [32, 33].

Aneuploidy has been reported, which correlates with ele-

vated p53 expression [31, 32]. In cases where lichen

sclerosus is associated with vulvar squamous cell carci-

noma, squamous cell hyperplasia usually is observed adja-

cent to the carcinoma [198]. Differentiated (simplex) type

VIN and non-HPV-related squamous cell carcinoma have

been associated with vulvar lichen sclerosus [250].

Traditional management has relied on the long-term

topical application of testosterone or progesterone. Recent

studies have reported good results with topical,

superpotent corticosteroids for a short period [30, 53,

134]. In children, clearing or improvement of the

anogenital lesions has been reported at puberty. However,

this improvement has not been associated with menarche

or pregnancy [93, 133]. Topical testosterone had been

reported to arrest the symptoms and progress of the dis-

ease; however, it cannot be used in children because it is

systemically absorbed. It is rarely used today. The

recommended and accepted treatment according to the

Guidelines for the management of lichen sclerosus as

published on behalf of the British Association of Derma-

tologists is the ultrapotent topical corticosteroid ointment

clobetasol propionate [160]. Current therapy using high-

potency topical corticosteroids produces symptomatic

relief and, in some cases, resolution of lichen sclerosus

[36]. Opinion varies as to the ideal long-term therapy;

most dermatologists advocate high-potency topical corti-

costeroids, but with reduced frequency. Lichen sclerosus is

not a disease that requires vulvectomy or is cured by local

excision or ablative treatment, however, some patients

with persistent itch unresponsive to topical treatment,

have responded to laser therapy or cryotherapy [160].

Women with lichen sclerosus, however, require continued

therapy and follow-up because, over time, it is associated

with a small but significant risk of vulvar differentiated

(simplex) type VIN and squamous cell carcinoma in post-

menopausal women. In these cases, tumor development

occurs in the field of lichen sclerosus, and typically is

associated with visible tumor or hyperplastic changes

that indicate biopsy to establish the diagnosis of tumor.

With improved therapy, it is expected that the frequency

of tumor may be decreased.
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Lichen Simplex Chronicus (Formerly
Squamous Cell Hyperplasia or Hyperplastic
Dystrophy)

Lichen simplex chronicus (LSC) is now considered to be

equivalent to squamous cell hyperplasia by the Interna-

tional Society for the Study of Vulvovaginal Disease

(ISSVD) and dermatopathologists [136, 178]. The micro-

scopic diagnosis of lichen simplex chronicus, however,

includes the finding of a superficial dermal chronic

inflammatory infiltrate with vertical collagen streaks in

the papillary dermis (> Fig. 1.20). A recent study revealed

that the expression of retinoid acid receptor-alpha,

a modulator of epithelial cell proliferation and differenti-

ation, is decreased and the distribution of the receptor

is changed in lichen sclerosus and squamous cell hyper-

plasia [16].

Gross Findings

The involved vulvar area usually is symmetric, and may

be confined to a focal area, usually involving the labia

majora. The involved area appears gray-white or red-

dened. The skin markings often are accentuated, a sign

of intradermal edema and chronic rubbing; excoriation

and fissures frequently bear witness to the intensity of the

itching. There is shrinkage, stenosis, and agglutination of

the labia.

Microscopic Findings

The histopathologic features of lichen simplex chronicus

are epidermal acanthosis with superficial dermal fibrosis

and variable superficial dermal chronic inflammation

(> Fig. 1.20). Hyperkeratosis and parakeratosis may be

present. There is typically an inflammatory infiltrate,

predominately of lymphocytes in the superficial dermis.

The changes are otherwise nonspecific, and the diagnosis

is arrived at by exclusion of other dermatoses. The

individual squamous cells are regular with distinct

intercellular bridges. The nuclei are round to oval and

contain finely distributed chromatin. Nucleoli may be

prominent; however, there is progressive maturation of

the cells as they approach the superficial layers. Mitotic

figures, if present, are normal and confined to the basal

layer. Hyperkeratosis may be seen associated with accen-

tuation of the granular layer. Although parakeratosis may

be present in otherwise typical areas of hyperplasia, its

presence should prompt a careful search for cellular

atypia and VIN of the differentiated type (see >Vulvar

Intraepithelial Neoplasia in Chap. 2). In the absence of

atypia or lichen sclerosus, there is no evidence of risk of

carcinoma from this process. The diagnosis of lichen sim-

plex chronicus is one of exclusion.

Differential Diagnosis

The differential diagnosis of LSC includes chronic candi-

diasis or dermatophyte infection of the vulva that usually

can be differentiated by a silver stain for fungus or periodic

acid–Schiff (PAS) stain for the organisms. The fungal

organisms usually are present in the keratin layer. The

finding of inflammatory exocytosis, with neutrophils

within the epithelium, is a clue for fungal infection.

Regressing or early flat condylomata acuminata also may

resemble LSC. However, the prominent granular layer,

accentuated intracellular bridges, parabasal hyperplasia,

and koilocytosis typically are lacking. If this cannot be

resolved by histopathologic examination, molecular bio-

logic methods, such as PCR or in situ hybridization, may

be helpful in establishing the diagnosis of HPV-associated

changes when virus is identified. Psoriasis or lichen planus

may be included in the differential diagnosis; however,

they represent distinct entities that are clinically and his-

tologically identifiable.

. Fig. 1.20

Lichen simplex chronicus (LSC). The epithelium is slightly

thickened; however, no hyperkeratosis is present. Within

the superficial dermis, there is a prominent chronic

inflammatory cell infiltrate. In this example, there is

minimal fibrosis within the superficial dermis
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Clinical Behavior and Treatment

Treatment is based on limiting or preventing exposure of

the vulva to potential irritants in conjunction with the use

of topical corticosteroids and antipruritics. Symptoms

usually abate within 2–3 weeks [36]. Occasionally, local

excision or laser ablation of the hyperplastic area may be

effective in unresponsive cases. Combined treatment of

0.1% tacrolimus ointment and psoralen plus (PUVA) may

be a good option in extensive cases of lichen sclerosus or

when other treatment options have failed, and has a good

tolerability and safety profile [231].

Lichen Planus

General Features

Lichen planus (LP) has a wide age distribution; however, it

presents most commonly in women more than 40 years of

age [130, 141]. Vulvar pruritus and burning are common

symptoms; however, the patient may be asymp-

tomatic. White, lacelike plaques (Wickham’s striae)

involving the oral and vaginal mucosa alsomay be present.

Involvement of all three sites is referred to as the vulvo-

vaginal-gingival syndrome reported by Pelisse. The syn-

drome is recognized as an erosive form of LP [173].

Patients with this condition experience vulvar pain,

dyspareunia, and burning. Postcoital bleeding also has

been reported [138, 173]. LP can result in severe introital

and vaginal adhesions, scarring, and stenosis.

Gross Findings

The clinical appearance may be highly variable on

the vulva, ranging from delicate reticulated papules to

an erosive desquamative process involving the vagina

and vulva. Within the vulva, the erosive process is typi-

cally confined to the vulvar vestibule and commonly

involves the vagina. With advancing disease, there is

loss and agglutination of the labia minora and prepuce,

associated with thinned epithelium, postinflammatory

hypopigmentation, and shrinkage with stenosis of the

vaginal introitus. In advanced stages, it may be difficult

to distinguish LP from advanced lichen sclerosus (LS).

Vaginal involvement with adhesions and synechiae clini-

cally characterizes LP, as does the finding of mucous

membrane lesions outside the vulva.

Microscopic Findings

The histopathologic features may be highly variable

depending on the age of the lesion as well as its location.

Mucous membrane lesions may differ considerably from

those occurring on vulvar skin [113]. In the skin, there are

two important microscopic features: a bandlike chronic

inflammatory infiltrate that is predominantly lympho-

cytic, with no or rare plasma cells. The inflammation is

lichenoid, involving the upper dermis and immediate

overlying epidermis (> Fig. 1.21). Liquefaction necrosis

of the basal epithelial cells is seen, and these cells typi-

cally are admixed with chronic inflammatory cells.

Degenerated keratinocytes result in the formation of

colloid bodies (civatte bodies). Within the vulvar skin,

the involved epithelium may show acanthosis, wedge-

shaped hypergranulosis, and hyperkeratosis. Usually,

parakeratosis is not present. Immunofluorescent studies

often reveal fibrin deposition at the dermal–epidermal

junction and, occasionally, granular IgM; rarely C3 and

IgG deposits are also present. The cluster of necrotic

keratinocytes (colloid bodies) positive for IgM in up to

87% of cases and, sometimes, C3 and IgG deposits may be

helpful for the diagnosis [226]. The epithelial changes are

variable within mucous membranes and include thinning

. Fig. 1.21

Lichen planus (LP). The epithelium is somewhat thinned

with loss of rete ridges. A prominent granular layer is

evident without significant hyperkeratosis in this example.

There is a prominent bandlike chronic inflammatory

infiltrate consisting almost entirely of lymphocytes, which is

lichenoid and involves the basal layer
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of the epithelium, with ulceration and bullous formation.

In contrast to the findings within the skin, plasma cells

may be evident with mucosal involvement.

Differential Diagnosis

Well-developed lichen sclerosus (LS) can be distinguished

from LP by the absence of the lichenoid inflammatory

infiltrate at the dermal–epidermal junction in LS. Colloid

bodies also are common in LP. LP typically involves muco-

sal as well as nonmucosal sites, whereas LS typically does

not involve the vagina or oral mucosa. In advanced cases,

mucosal involvement may be the most important

distinguishing feature. Cicatricial pemphigoid and LP

may both cause scarring and stenosis of the vulvar vesti-

bule and vagina. Lichen planus has the characteristic

lichenoid inflammatory pattern with colloid bodies

within the epithelium. Cicatricial pemphigoid forms

subepithelial blisters and has abundant eosinophils in the

vesicles and in the dermis. Immunofluorescence demon-

strates linear IgG and C3 deposits, which are usually

absent in LP. Morphea (scleroderma) may be included in

the differential diagnosis in that a band-like chronic

inflammatory infiltrate may be seen with epithelial thin-

ning; however, the inflammation is typically perivascular

and around skin adnexa in the deep dermis, frequently with

plasma cells. The interface liquefaction changes seen in LP

typically are not seen inmorphea.Morphea usually involves

other sites, especially the trunk. Sclerosus of the dermis in

morphea results in dermal thickening and loss of fat about

skin appendages, as well as loss of skin appendages.

Clinical Behavior and Treatment

Adhesion formation can lead to scarring and agglutina-

tion of the labia minora [130]. The cause of erosive LP is

unknown, although increasing evidence suggests that LP is

a T-cell–mediated disease, representing an autoimmune

response to altered self antigens or heterogeneous foreign

antigens. C Topical cortical steroids are the usual form of

treatment; fluorinated corticosteroids may be needed ini-

tially to provide relief. The most frequent first-line treat-

ment was an ultrapotent topical corticosteroid, 0.05%

clobetasol propionate ointment, which led to symptom-

atic improvement in 84 (94%) of 89 women, with 63 (71%)

being symptom free while receiving treatment [51]. Addi-

tional therapy may include topical or oral cyclosporine,

oral dapsone, and oral griseofulvin [61, 130].

Psoriasis

Psoriasis is inherited as an autosomal dominant trait

(diathesis) with incomplete penetrance. Psoriasis affects

approximately 2% of the population of the USA. On the

vulva, the disease typically involves the lateral aspects of

the labia majora and genitocrural areas [192]. The lesions

present as sharply demarcated, silvery-topped erythema-

tous papules and plaques on skin. When this loose silvery

scale is removed, several punctuate bleeding points can be

seen (Auspitz sign). In the vulva and other intertriginous

areas, the silvery scales are lost. The sharply demarcated,

bright red erythematous plaques are the main clinical

finding. The lesions frequently are symmetric and may

persist for years. At times, new psoriatic lesions develop

at sites of trauma within 7–30 days after the trauma. This

is referred to as Koebner phenomenon. Reiter’s syndrome

of the vulva, which is in the spectrum of psoriasis, rarely

affects women [62].

Microscopic Findings

Hyperkeratosis, parakeratosis, uniform psoriasiform

hyperplasia (elongation of the rete ridges to an even

length) with club-shaped tips of rete ridges, diminution

of the granular layer, and collections of polymorphonu-

clear leukocytes within the epidermis (Munro abscesses)

are the epidermal changes (> Fig. 1.22). Mitotic activity

increases within the epidermis above the basal layer,

reflecting the significantly increased rate of epithelial turn-

over. The dermal papillae are clubbed and edematous.

Prominent tortuous vessels are seen within the papillae,

and there is a minimal chronic inflammatory cell infiltrate

with the dermis [113].

Differential Diagnosis

The major differential diagnosis includes seborrheic

dermatitis and chronic eczema. The latter two condi-

tions also show psoriasiform hyperplasia; however, the

rete ridges typically are not elongated to an even length

as in the psoriasis. In seborrheic dermatitis, the

subcorneal neutrophils are typically distributed around

follicular ostia. Because psoriasis and seborrheic derma-

titis have a similar clinical presentation, the differential

diagnosis between these two diseases can be very

difficult [192].
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Contact Dermatitis

Vulvar contact dermatitis may be of an allergic type, which

is a cell-mediated response to sensitizing agents such as

nickel or rubber, or an irritant related to exposure to

chemical or physical agents that damage the skin. Urinary

incontinence is a common cause of irritation. Irritant

dermatitis is the more common of the two. The lesions

typically are confined to the area of exposure and usually

persist for some time after the exposure [179]. The path-

ologic findings may be quite variable, depending on the

severity and duration of the process and whether there is

an associated allergic response. The most constant histo-

pathologic findings are spongiosis with microvesiculation.

The superficial perivascular inflammatory response con-

sists predominantly of lymphocytes and histiocytes; eosin-

ophils may be present. Superficial erosion or ulceration

may be present and, in long-standing contact dermatitis,

epithelial thickening with parakeratosis, and hyperkerato-

sis simulating lichen simplex chronicus also occurs.

Atopic Dermatitis

Women with atopic dermatitis may have involvement of

the vulva, with associated pruritus and burning [179]. The

physical findings may be limited to dryness and scaling,

but thickening of the skin with localized excoriation may

be evident if the vulva has been irritated by scratching.

Vulvar biopsies are rarely performed on these patients.

The pathologic findings often are typically squamous cell

hyperplasia or are nonspecific. Spongiosis can at times be

present. Within the dermis, lymphocytes and macro-

phages are present and the density of the infiltrate tends

to correlate with the severity and chronicity of the process.

Eosinophils and mast cells also may be identified. Immu-

nofluorescent studies have demonstrated IgE on epider-

mal Langerhans cells [166, 221].

Fixed Drug Eruption (Dermatitis
Medicamentosa)

Fixed drug eruptions constitute a complex group of cuta-

neous manifestations of drug-hypersensitive reactions

that are subclassified as types I through IV. Type I is

mediated through IgE antibodies and usually presents

as urticaria. Type II is mediated through IgG and IgM

antibodies and may be manifested as drug purpura or

a bullous drug eruption. Type III is related to immune

complexes and may be expressed as a maculopapular

eruption, exanthem, urticaria, or vasculitis. Type IV is

cell mediated and may be manifested as contact dermati-

tis, an exanthem, or a maculopapular eruption.

Fixed drug eruptions usually appear at the same place

on reexposure to the same drug. Multiple reexposure may

elicit lesions at new places in addition to the original

locations. After discontinuation of the drug, the lesion

may heal with prominent postinflammatory hyperpig-

mentation of the skin; however, this does not appear

on the mucosa. The most common histopathologic find-

ings of a fixed drug reaction are similar to erythema

multiforme, that is, interface vacuolar changes with

necrotic keratinocytes and scattered eosinophils in the

dermis. Histologic findings in drug eruption are usually

nonspecific and are only suggestive or supportive of a drug

eruption. Patch testing, indirect and direct Coombs tests,

and other specific laboratory testing, as well as a detailed

clinical history, are necessary to precisely diagnose such

cases [156].

Miscellaneous Inflammatory Dermatoses

A few special dermatoses, which are not classified into

other categories in this chapter, are summarized in
>Table 1.5.

. Fig. 1.22

Psoriasis. Prominent uniform acanthosis is present. An

intracorneal neutrophil collection (Munro abscess) is

evident. The dermal papillae are clubbed and infiltrated by

chronic inflammatory cells
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Plasma Cell Vulvitis (Vulvitis of Zoon)

Plasma cell vulvitis usually presents with symptoms of

pruritus and burning. It is characterized by erythematous

macules that usually have focal hemorrhagic areas and

may appear orange in color. The lesions may be multiple

[104, 251]. On microscopic examination the epithelium

is thinned, with flattening of rete ridges and lack of

a granular layer or keratinized surface. Parabasal

keratinocytes have a horizontal orientation with marked

spongiosis. The inflammatory infiltrate is lichenoid in

type, consisting predominantly of plasma cells. Promi-

nent dermal blood vessels are evident with associated

intradermal hemorrhage and hemosiderin [113, 146].

The differential diagnosis includes syphilis, because of

the perivascular plasma cell infiltrate, as well as lichen

planus and other chronic dermatoses. The etiology is

unknown; however, local irritation and poor hygiene

may be contributing factors. Perineal hygiene, supportive

care, and topical and intralesional corticosteroids are the

usual treatment [251]. Use of etretinate has been reported

in plasma cell vulvitis [196]. At present, topical tacrolimus

can be considered an alternative treatment for plasma

cell vulvitis only in cases resistant to conventional thera-

pies [238].

Fox–Fordyce Disease

Fox–Fordyce disease is a disorder of the apocrine glands;

90% of cases occur in women. The disease generally begins

at puberty and presents as a pruritic papular eruption

usually involving the axilla, vulva, and perianal regions.

On microscopic examination, the center of the papule

often contains a hair follicle and an apocrine sweat gland

duct plugged by keratin. There may be an associated

rupture of the intraepithelial portion of the duct with

subsequent vesicle formation within the epidermis caused

by spongiosis. These vesicles can be seen when serial sec-

tions are performed [187]. Transverse histologic sections

to make the diagnosis have also been reported [218].

Chronic inflammatory changes are present in the dermis,

and there is dilatation of the apocrine gland acini

(> Fig. 1.23). In addition, there is epidermal acanthosis

and spongiosis. Deposition of mucin may be found in the

ducts, glands, and tissues surrounding the skin append-

ages. Fox–Fordyce disease is a chronic condition that may

progress somewhat during pregnancy or after menopause;

however, no definite therapy is known. In women of

reproductive age, oral contraceptives may relieve symp-

toms and reduce somewhat the severity of the process.

Systemic antibiotics and topical, as well as locally injected,

corticosteroids and antipruritics relieve symptoms. Iso-

tretinoin has been used in treating this condition [152].

Hidradenitis suppurativa as well as folliculitis may com-

plicate the clinical course.

. Fig. 1.23

Fox–Fordyce disease. Dilated apocrine glands show

inspissated secretion

. Table 1.5

Miscellaneous inflammatory dermatoses (noninfectious)

Plasma cell vulvitis

Granulomatous diseases

Sarcoidosis

Vulvitis (chelitis) granulomatosa

Crohn disease

Behçet syndrome

Pyoderma gangrenosum

Vulvodynia (Vulvar vestibulitis, Vulvar vestibular

syndrome)

Fox–Fordyce disease

Fixed drug eruption (drug-induced erythema

multiforme)
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Vulvodynia (Formerly Known as Vulvar
Vestibulitis or Vulvar Vestibular Syndrome)

General Features

Vulvodynia formerly known as, Vulvar vestibulitis, was

renamed at the ISSVD Terminology and Classification

Consensus Among Health Care Providers in 2003.

Vulvodynia is described as ‘‘vulvar discomfort, . . . a burn-

ing pain, occurring in the absence of relevant visible find-

ings or a specific, clinically identifiable, neurologic

disorder.’’ Vulvodynia is divided into two categories: (1) vul-

var pain related to a specific disorder and (2) vulvodynia,

a condition in which the vulva has a normal appearance

other than some erythema (>Table 1.6).

Microscopic Findings

As seen in the table, vulvar pain related to a specific

disorder, can be infectious, inflammatory, neoplastic or

neurologic. This group has histopathologic features that

include areas of mild to moderate inflammatory response,

characterized by a superficial chronic inflammatory infil-

trate that is composed predominantly of lymphocytes

resembling female urethral syndrome [80]. Many cases

also have plasma cells within the infiltrate, but leukocytes

and eosinophils are rare. The stromal tissue beneath the

vestibular epithelium is involved most prominently, and

the inflammatory process may surround the minor

vestibular glands. Inflammatory cells occasionally are

found within the glandular epithelium or within the

acini or ductal lumina [184]. These patients rarely

have clinically or morphologically evident condyloma

acuminatum or VIN [243]. The group under vulvodynia

has essentially histologically unremarkable tissues.

Clinical Behavior and Therapy

The natural history of vulvodynia is poorly understood,

and no long-term controlled prospective studies have been

reported to date [90]. Local excision of the vestibule has

been advocated; however, the recurrence rate, with follow-

up for as long as 5 years, reveals that recurrent symptoms

after surgery are relatively common, occurring in more

than one half the cases in some series. Biofeedback therapy

appears effective in many patients as does cognitive-

behavioral therapy [18, 81]. Antibiotics produce no

response, nor can the symptoms be reliably alleviated by

corticosteroids. Nonvaporization laser ablation of the

superficial submucosal ectatic blood vessels has been pro-

posed, especially in cases having recurrent symptoms after

surgery [142]. Interferon has been advocated, with some

response [24]. The administration of interferon and

biofeedback training of the lower pelvic muscles are

treatments used as a first choice before more aggressive

treatment [24]. A low-oxalate diet has been proposed

but has not been proven to be of value. More than one

half of these patients initially obtain some relief from

topical therapy. Management of symptoms is long term

and supportive.

Vulvitis Granulomatosa (Chelitis
Granulomatosa)

Vulvitis granulomatosa is of unknown etiology, related to

cheilitis granulomatosa (Miescher–Melkersson–Rosenthal

syndrome) and Crohn’s disease [88, 89]. Clinically, the

labia majora are indurated, swollen, and erythematous

without tenderness. The labia minora, as well as the

perineum and perianal areas, also may be involved.

Mild regional lymphadenopathy typically is present.

The process remains localized but is slowly progressive.

Histopathologic findings include dermal edema and

a chronic granulomatous inflammatory infiltrate composed

of histiocytes and giant cells, as well as lymphocytes and

plasma cells. The infiltrate involves the dermis and extends

to the epithelium. The differential diagnosis includes other

. Table 1.6

ISSVD 2003 terminology and classification of vulvar pain

Vulvar pain related to a specific disorder

Infectious (candidiasis, herpes, etc.)

Inflammatory (lichen planus, immuno-bullous disorders etc.)

Neoplastic (Paget disease, squamous cell carcinoma

etc.)

Neurologic (herpes neuralgia, spinal nerve compression etc.)

Vulvodynia

Generalized

Provoked (sexual, nonsexual or both)

Unprovoked

Mixed (provoked and unprovoked)

Localized

Provoked (sexual, nonsexual or both)

Unprovoked

Mixed (provoked and unprovoked)
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granulomatous inflammatory processes [89]. Treatment of

this condition is with intralesional steroids.

Factitial Vulvitis

Factitial vulvitis is an uncommon disorder that may pre-

sent as a mild chronic inflammatory process, often with

associated superficial ulceration [179]. The pathologic

findings often are nonspecific.

Behçet Syndrome

Behçet syndrome refers to the triad of oral aphthous

ulcers, genital ulcers, and ophthalmologic inflammation

[203]. Ocular changes may be absent in mild cases.

Other findings include acne, cutaneous nodules, throm-

bophlebitis, encephalopathy, and colitis [203]. Behçet

syndrome causes deep ulcerations on the vulva that

may result in fenestration of the labia and lead to gan-

grene of the labia. The ulcerations characteristically

heal and relapse, and are associated with simultaneous

oral ulcers. Histologically, necrotizing arteritis frequently

is seen and can be considered a cardinal pathologic find-

ing. A chronic inflammatory infiltrate may be perivascular

or involve the vessel wall with homogenization of the

arterial media [113]. Endothelial cell swelling also occurs

and may result in arteriolar occlusion as well as venous

thrombosis.

Crohn’s Disease

Crohn’s disease is a chronic noncaseating granulomatous

disease of unknown etiology that can involve, besides the

gastrointestinal tract, the vulva and the perineum in adults

and children [229, 237]. Cutaneous ulcerations occur in

areas where there is close apposition of skin, such as the

vulva and inframammary areas. When Crohn’s disease

involves the vulva, the resulting ulcers often are slit

shaped, multiple, deep, and secondarily infected. Vulvar

and perianal erythema, induration, or ulceration may be

the presenting signs [172, 237]. Involvement of the colon,

rectum, or small bowel is not always present when the

vulva is involved. Perianal fistulas, as well as fistulas to

other sites in the female genital tract, are complications.

When perianal draining sinuses and abscesses occur, they

often drain fluid resembling small bowel contents.

Microscopically, the disease is characterized by

a noncaseating granulomatous inflammation within the

dermis, which usually is deep and associated with fissures

and sinus tracts. Studies for acid-fast bacteria and fungi

are negative. A marked granulation tissue response fre-

quently is seen surrounding the ulcers, but significant

lymphadenitis is rare [113].

Pyoderma Gangrenosum

Pyoderma gangrenosum is a progressive necrotic and ulcer-

ative condition of the skin, of uncertain etiology. Most case

reports of pyoderma gangrenosum occur on the legs and

are associated with idiopathic bowel disease such as chronic

ulcerative colitis. Other associations include hematologic

malignancy, connective tissue disease, and liver disease.

Pyoderma gangrenosum of the vulva may present some

time after treatment for colitis, ileostomy, or abdominal

perineal resection of the colon and rectum.

The microscopic findings reveal epithelial ulceration

with severe acute and chronic inflammation. If the biopsy

is from the ulcer edge, the sharply demarcated ulcer is

adjacent to hyperplastic squamous epithelium. Organisms

are not identified within the inflammatory process. Sys-

temic corticosteroid therapy with aggressive local excision,

followed by skin grafting, may be necessary in addition to

the treatment of the underlying disease [180].

Necrotizing Fasciitis (Includes Synergistic
Bacterial Infection)

Postoperative, posttraumatic, or necrotizing fasciitis is

a life-threatening condition that usually is secondary to

a polymicrobial infection after episiotomy or other types

of vaginal, vulvar, or abdominal surgery [13, 219]. Diabe-

tes mellitus, arteriosclerosis, obesity, hypertension, and

prior irradiation predispose to necrotizing fasciitis [4].

The clinical presentation is that of a rapidly progressing

inflammatory process that may initially appear as mild

cellulitis or edema with inflammation. Delay in diagnosis

without therapy carries a nearly 50% mortality. Prompt

radical excision of the infected tissue and broad-spectrum

systemic antibiotic therapy offers the only chance of

cure [219].

Hidradenitis Suppurativa

Hidradenitis suppurativa is a chronic inflammatory dis-

order of the apocrine glands [85]. Deep-seated, painful,

subcutaneous nodules are found in areas containing
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apocrine glands, especially the axilla and vulva. The

lesions commonly progress subcutaneously, producing

confluent masses that subsequently ulcerate the epidermis

and result in draining sinuses and extensive scarring. The

condition may coexist with Fox–Fordyce disease. Total

excision of involved areas may be necessary in advanced

cases, although laser ablation and unroofing the sinuses

has been reported to be effective [213]. Long-term isotret-

inoin therapy also has been reported to be effective in

some cases [99]. Histologically, in the early stage

hidradenitis suppurativa demonstrates a perifolliculitis

with an acute and chronic inflammatory infiltrate within

the dermis. The later stages of the disease result in destruc-

tion of the epithelial appendages with sinus tract forma-

tion [113] (> Fig. 1.24).

Mites and Lice

A variety of mites are capable of producing local and

limited chronic skin infections of the perineal area,

including scabies [41, 154]. Mites must be specifically

considered, because definitive diagnosis sometimes is dif-

ficult [41]. Mites are small arachnids and belong to the

order Acarina; they differ from lice, which are insects.

Mites have a fused head and thorax, devoid of primary

segmentation, and four pairs of legs. Mites burrow within

the subcorneal area of the epidermis, inducing severe

pruritus. The overt skin lesions are papular and, when

examined under a magnifying lens, reveal an adjacent

burrow. Scrapings from the burrow or specimens obtained

from the patient’s clothing can be fixed in an alcohol-

ether-acetic acid-formalin mixture and analyzed micro-

scopically for mites, eggs, and fecal material. Lice are

associated with irritation of the skin from secondary infec-

tion of feeding sites. The pubic louse, Phthirus pubis, class

Insecta, is the usual offender and can be diagnosed by

identifying the louse and nits on the hair shaft.

Spider Bite

A brown recluse (Loxosceles reclusa) spider bite on the vulva

has been reported, associated with ulceration and infec-

tion of the vulva. Although secondary protracted infection

may occur with such ulcers, slow and progressive healing

over several months is the usual clinical course [139].

Bullous Diseases

Although virtually any dermatologic disease can involve

the vulva, the following bullous diseases bear discussion,

as they may first be observed and biopsied by the gynecol-

ogist. Definitive diagnosis of most bullous diseases

requires clinical and pathologic correlation, and in some

cases the clinical findings are essential in distinguishing

these cutaneous diseases that otherwise have very similar

or identical histopathologic findings. Some of the bullous

diseases have immunologic components, and others are

nonspecific (> Table 1.7). The key histopathologic fea-

tures and differential diagnosis of bullous and bullous-

like diseases are summarized in (> Table 1.8).

Pemphigus (Pemphigus Vulgaris)

Pemphigus vulgaris initially may present on the vulva as

recurrent superficial ulcers and erosions. Associated oral

lesions usually are present in these patients, and rectal and

vaginal lesions may occur [15, 179]. The disease was life

threatening before the era of steroid treatment. Biopsy of

a fresh vulvar vesicle usually is diagnostic. Microscopic

. Fig. 1.24

Hidradenitis suppurativa. There is a severe acute and

chronic inflammatory cell infiltrate within the dermis with

involvement and destruction of the skin appendages
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findings include acantholysis with suprabasal vesicle forma-

tion and eosinophils in the vesicular fluid and the superficial

dermis (> Fig. 1.25). Direct immunofluorescent studies of

perilesional skin demonstrate IgG deposited at the epider-

mal intercellular junctions. Circulating antibodies to epi-

dermal intercellular spaces can be detected with indirect

immunofluorescent method against monkey esophageal

epithelium; the titer correlates with the clinical activity of

the disease. Therapy includes high systemic doses of cor-

ticosteroids and cytotoxic agents, plasma pheresis, and

supportive measures [28, 87, 217].

Pemphigus Vegitans

This rare variant of pemphigus may present as

a localized, indurated, inflamed area with vesicles. The

pathologic as well as immunofluorescent and immuno-

logic findings are similar to pemphigus vulgaris,

although intraepidermal eosinophilic abscesses and

verrucous epidermal hyperplasia are prominent [179,

248]. The presence of eosinophils, as well as the localized

and self-limited character of the disease, distinguish it

from pemphigus vulgaris.

Pemphigoid (Bullous Pemphigoid)

Pemphigoid can involve the vulva and is characterized by

moist, tender ulcers that involve the labia minora, majora,

and perianal areas. At times, fluid-filled tense bullae also

are present. Biopsies of fresh ulcers, including normal

adjacent skin, typically show the characteristic subepider-

mal bullae (see >Table 1.8). In advanced stages, biopsy of

ulcerated areas may show only granulation tissue [120].

Cicatricial pemphigoid, unlike bullous pemphigoid,

results in scarring and stenosis. Both bullous pemphigoid

and cicatricial pemphigoid can be the result of a drug

hypersensitivity reaction [235]. The disease presents as

erosions, erythema, and small blisters of the vulva,

perianal, and anal mucosa associated with chronic burn-

ing pain and painful ulcers. The origin of the recurrent

scarring of the vulva may not be apparent until the pre-

sentation of ocular involvement secondary to cicatricial

pemphigoid [74]. Severe cicatrization with shrinkage,

suggesting advanced vulvar lichen sclerosus or lichen

planus, characterizes the process. In contrast to lichen

sclerosus or lichen planus, cicatricial pemphigoid is asso-

ciated with small blisters and a positive Nikolsky phenom-

enon (slippage and detachment of the superficial

epidermis from the underlying dermis when the examin-

ing finger is slid over the skin surface).

Microscopically, there is subepidermal blister forma-

tion with a mixed inflammatory cell infiltrate within the

dermis (> Fig. 1.26). Eosinophils are prominent. Direct

immunofluorescence demonstrates linear IgG, and com-

plement C3, along the basement membrane. Immuno-

globulins IgA and IgM may or may not be present [76,

120]. Systemic corticosteroids and immunosuppressive

drugs may be of value [87, 121]. If the condition is drug

related, the offending medication should be discontinued.

Herpes Gestationis

This vesiculobullous disease is unique to pregnant women,

with an estimated incidence of approximately 0.6 per

100,000 pregnancies. Patients have a strong association

with HLA-DR3 and -DR4. Presenting signs and symptoms

often are severe pruritus and a macular erythematous rash

that leads to blistering and superficial ulcerations. The

lesions may involve the vulva and pubic area in addition

to the trunk and upper thigh. The process usually presents

in the second trimester, and spontaneous regression fol-

lows soon after delivery, although regression may occur in

the late third trimester.

Histopathologic findings include a subepidermal blis-

ter that may contain eosinophils, neutrophils, lympho-

cytes, and histiocytes. There is a perivascular superficial

dermal inflammatory infiltrate that also is rich in lympho-

cytes and eosinophils. Immunofluorescent studies

. Table 1.7

Noninfectious bullous dermatoses

Immunobullous

dermatoses Nonimmunobullous dermatoses

Bullous pemphigoid Benign familial pemphigus (Hailey–

Hailey)

Cicatricial

pemphigoid

Darier disease (keratosis follicularis)

Pemphigus Erythema multiforme

Dermatitis

herpetiformis

Lichen planus and lichenoid vaginitis

Linear IgA

dermatosis

Lichen sclerosus (LS)

Herpes gestationis Pruritus, urticaria, papules and

plaques of pregnancy (PUPPP)

Bullous lupus

erythematosus
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demonstrate C3 as a linear basement membrane deposit.

Serologic studies demonstrate circulating complement-

fixing IgG antibodies in 25% of the cases. The antibodies

bind to 180-kDa hemidesmosome antigen (BPAg2) [214].

The main differential diagnosis is bullous pemphigoid,

which is usually not associated with pregnancy. Prurigo

of pregnancy, pruritic folliculitis of pregnancy, and poly-

morphic eruption of pregnancy may be included in the

differential of dermatosis associated with pregnancy, but

these are not bullous diseases, and the immunofluorescent

studies are negative [146].

Darier Disease (Keratosis Follicularis)

Darier disease is inherited as an autosomal dominant trait

with the gene locus mapped to chromosome 12q, although

. Table 1.8

Differential diagnosis of vesticular bullous and bullous-like diseases of the vulva

Disease

Location of vesicle Acantholysis of

suprabasal

cells

Significant

systemic

manifestations

ImmvLnoflvLOresce.nl

localizationSubepidermal

Intraepidermal

suprabasal

Pemphigus vulgaris No Yes Yes Yes IgG Intercellular

Pemphigus vegitans No Yes Yes No IgG Intercellular

Pemphigoid (bullous)

(cicatricial pemphigoid)

Yes No No Yes, localized

scarring

(sometimes

debilitating)

IgG linear along basement

membrane IgA, IgM, C3, C5
may be in basement

membrane

Herpes gestationis Yes No No Yes C3 Linear along basement

membrane. IgG may also

be present. IgM, IgA is rare

Polymorphic eruption of

pregnancy, pruritic

urticarial plaques and

papules in pregnancy

(PUPPP)

Yes No No Yes Negative

Darier disease No Yes Yes Yes, Yes, 3+

dyskeratosis

Yes Negative

Warty dyskeratoma No necrotic Yes No Negative

Erythema multiforme

(Stevens-Johnson

syndrome)

No keratinocytes,

Hydropic

degeneration of

basal

keratinocytes

No Yes IgM Complement in and

about superficial dermal

vessels in some cases

Hailey-Hailey No Yes Yes, 4+ No

dyskeratosis

No Negative

Localized acantholytic

disease of the vulva

No Yes Yes No Negative

Benign chronic bullous

disease of childhood

(linear IgA disease)

Yes No Microabscesses

in dermal

papillae

No, flu-like

symptoms may

precede

presentation

IgA linear along basement

membrane (C3, IgA, IgG,

IgM also may be present)

Dermatitis herpetiformis Yes No No No, severe

pruritus in

some cases

IgA deposits in the tips of

dermal papillae and/or

along the basement
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spontaneous cases also may occur. This disease affects any-

time after late childhood. The disease has a seborrheic

distribution and frequently involves the vulva. Although

it usually is not considered a bullous disease, it is listed

herein because microscopic intraepidermal acantholysis

is a common observation. On clinical examination, the

lesions are crusted, hyperkeratotic papules that often

appear darker than the surrounding skin. The papules

may be secondarily infected [113, 192].

Histologically, acantholysis of the suprabasal epithelial

cells results in clefts that extend from the basal layer through

the granular layer. Acantholytic cells are seen within the

clefts. Corps ronds and nuclear grains can be found in the

granular layer along microscopic findings with individual

dyskeratotic cells. Hyperkeratosis, acanthosis, and

papillomatosis are seen along with keratotic plugs. Rarely,

epithelial basal cell budding into the adjacent dermis may

be seen. The inflammatory cell infiltration within the der-

mis usually is minimal, unless the lesions are secondarily

infected [113]. The main differential diagnosis is warty

dyskeratoma, Hailey–Hailey disease, and localized

acantholytic disease of the vulva (see >Table 1.8).

Warty Dyskeratoma

Warty dyskeratoma of the vulva typically presents with

a histologic picture essentially identical to that of Darier

disease. Unlike Darier disease, which is multifocal and may

involve the trunk and extremities as well as the face, warty

dyskeratoma typically involves the head, neck, or vulva

as a solitary lesion. Histologically, warty dyskeratoma

has more prominent villous-like projections into the

acantholytic space (> Fig. 1.27). Other distinguishing clin-

ical features are that Darier disease usually is congenital,

and is carried as an autosomal dominant, whereas warty

dyskeratoma is not (see >Table 1.8) [50].

. Fig. 1.27

Warty dyskeratoma. Acantholysis of the suprabasal

epithelial cells, with intraepithelial clefts extending from

the basal layer through the granular layer. (Courtesy of

B. Smoller, Little Rock, AR)

. Fig. 1.25

Pemphigus (pemphigus vulgaris). Suprabasal vesicle

formation is evident with prominent acantholysis.

(Courtesy of B. Smoller, Little Rock, AR)

. Fig. 1.26

Bullous pemphigoid. A subepidermal bulla is evident,

with intact epithelium separated from the underlying

dermis. An intense inflammatory infiltrate of lymphocytes,

neutrophils, and eosinophils is seen within the dermis

with some inflammatory cells within the bulla (Courtesy of

B. Smoller, Little Rock, AR)
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Erythema Multiforme (Stevens–Johnson
Syndrome)

Vulvar involvement has been reported in association with

Stevens–Johnson syndrome, which is the severe form of

erythema multiforme. Involvement of the mouth, eyes,

and skin, with associated high fever and other systemic

symptoms, characterizes the syndrome. The most common

cause of the Stevens–Johnson syndrome is drug therapy.

Herpesvirus infection is typically associated with a recurrent

minor form of erythema multiforme in which the recur-

rence may be prevented by prophylactic use of systemic

antiviral therapy (e.g., Valtrex). Other causes include myco-

plasma infection, malignancy, or radiotherapy [202].

The histopathologic features are complex, depending

on the age of the lesion. Major features include interface

vacuolar dermatitis with necrotic keratinocytes and

intraepithelial vesicle formation. Separation of the epithe-

lium from the dermis is associated with hydropic degen-

eration of the basal keratinocytes (see>Table 1.8). Within

the dermis, there is a prominent chronic inflammatory

infiltrate consisting of lymphocytes and histiocytes.

Extravasated red blood cells may be present within the

dermal inflammatory process, as well as within the epi-

dermis. Nonspecific intravascular complement C3 and

IgM deposits may be seen within the superficial dermal

vessels by immunofluorescent staining [146]. There are

case reports of ‘‘introital adenosis’’ occurring 1–3 years

after the diagnosis of Stevens–Johnson syndrome, charac-

terized clinically by erosions within the vulvar vestibule

and medial aspects of the labia minora. On histopatho-

logic examination, glandular epithelium has been identi-

fied within these areas, associated with submucosal

inflammation [22, 143]. The epithelium was described in

one case as columnar epithelium of tuboendometrial type,

having secretory and ciliated-type cells [143]. The term

mucinous metaplasia of the vulva has been used to

describe these changes, which is consistent with columnar

cell metaplasia [46, 60].

Hailey–Hailey Disease (Familial Benign
Pemphigus)

Hailey–Hailey disease is inherited as an autosomal domi-

nant trait with the gene locus mapped to chromosome 3q;

approximately one third of patients, however, have no

family history of the disease. Onset of the disease often

occurs during adolescence. Intertriginous areas usually are

involved, but several cases in which the lesions are

confined exclusively to the vulva have been reported

[241]. The usual clinical presentation is recurrent clusters

of vesicles that develop, rupture, and result in crusted,

moist papules that later coalesce to form plaques.

Histologically, there is acantholysis with resultant

suprabasalar lacunae. Acantholytic cells that maintain

their nuclear details remain attached to each other in

the acantholytic space, giving a dilapidated brick-wall

appearance. The acantholysis is more marked than in

Darier disease (> Fig. 1.28) [113]. Basal cells maintain

their orientation to the basement membrane. Rarely,

corps ronds are seen in the granular layer. In contrast to

Darier disease there is minimal, if any, dyskeratosis in

Hailey–Hailey disease. Strands of epidermal cells may

proliferate into the dermis, but little dermal inflammatory

infiltrate exists unless secondary infection is present.
>Table 1.8 summarizes the major distinguishing features

of Darier disease, Hailey–Hailey disease (familial benign

pemphigus), pemphigus vulgaris, pemphigus vegetans,

and warty dyskeratoma. Recently, squamous cell carci-

noma arising in Hailey–Hailey disease of the vulva has

been reported [45].

Benign Chronic Bullous Disease of Childhood
(Linear IgA Disease)

This disease commonly involves the lower abdominal,

pelvic, inguinal, and genital areas, presenting as clusters

. Fig. 1.28

Hailey–Hailey disease (benign familial pemphigus).

Acantholysis is present in the suprabasal area and lower

dermis. The mid- and upper epidermis remain intact,

although some acantholysis is present (Courtesy of

B. Smoller, Little Rock, AR)
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of annular lesions or ‘‘clusters of jewels’’ that usually are

pruritic and typically evolve over the course of 24 h. The

annular lesions evolve to tense bullae that, if ruptured,

ulcerate and become crusted. Patients may have fever and

anorexia. In some cases the eruption is preceded by

a bacterial or viral infection [63, 247], and other cases

are drug induced, vancomycin being one of the more

common offenders [115]. Because of the location and

abrupt appearance of the lesions, they may be mistaken

for evidence of child abuse. Biopsy of an early bullous

lesion reveals subepithelial vesicles that contain pre-

dominantly neutrophils within the vesicular fluid.

Microabscesses may occur within the epidermis. The diag-

nostic finding is the identification of a linear deposition of

IgA in the basement membrane (see >Table 1.8). Other

immunoglobulins and complement C3 also may be found

[113]. The antigen of the linear IgA disease is a 97-kDa

molecule, which is identical to the carboxyl terminal of

180-kDa (BPAg2), located at the basement membrane

[96]. The differential diagnosis includes dermatitis

herpetiformis and bullous pemphigoid. Dermatitis

herpetiformis is distinguished by having granular IgA at

the dermal papillae, whereas bullous pemphigoid has lin-

ear IgG basement membrane deposits [113]. Therapy

includes systemic antiinflammatory drugs including dap-

sone, colchicine, and intravenous immunoglobulin ther-

apy [5, 112, 183].

Depigmentation and Hypopigmented
Disorders

In adult women, the vulvar skin, especially that of the

perineal body and lateral labia majora, usually is more

pigmented than the general body surface. Biopsies of the

normal vulva show dendritic melanocytes scattered along

the basal layer of the epithelium as well as squamous

keratinocytes containing variable concentrations of

melanin granules. Areas of the vulvar skin that appear

hypopigmented therefore are clinically remarkable. Three

basic conditions result in vulvar hypopigmentation: viti-

ligo, albinism, and postinflammatory depigmentation

(leukoderma).

Vitiligo

Vitiligo is an inherited disorder in which the melano-

cytes are lost from areas of skin that were previously

normally pigmented. This condition frequently affects

the vulva, and biopsies from vitiliginous areas show

a remarkable absence of both basilar melanocytes and

melanin granules. A Fontana stain for melanin pigment

in the basal keratinocytes can be used to support the

diagnosis [113].

Albinism

Albinism, an inherited genetic disorder, is characterized by

an inability of the melanocytes to produce pigment. There

is an absence of melanin granules in the keratinocytes.

Large pale cells may be present within the basal layer,

representing incompetent melanocytes.

Postinflammatory Depigmentation
(Leukoderma)

In areas of previous ulceration, recently healed skin will

temporarily lack a normal population of melanocytes, a

condition referred to as postinflammatory depigmentation,

or leukoderma. This disorder is common after herpes

infection, syphilitic ulceration, burns, and deep laser or

cryotherapy. Histologically, the skin appears thinned,

metabolically active, and lacks the usual amount of pig-

ment. On careful microscopic inspection, some melanin

usually is evident.

Pigment Disorders of Melanocytic Origin
and Nevi

In a prospective study of 301 women, 37 (12%) were

found to have a pigmented lesion of the vulva. All these

women were white, and only 26% of the patients were

aware that they had a pigmented lesion. More than 50% of

the pigmented lesions were lengito simplex (lentigines);

seven patients had nevi, of which one had the histologic

features of a dysplastic nevus, five patients had post-

inflammatory hyperpigmentation, two cases represented

hemangiomas, and one patient had a pigmented lesion

that proved to be VIN with ulceration [197].

Lentigo Simplex

The most common hyperpigmented lesion occurring on

the vulva is lentigo simplex (lentigines), which may occur

on the mucous membranes as well as on the skin. The

lesion is typically small, 4 mm or less in diameter, flat, and

uniformly pigmented. Clinically, lentigines closely
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resemble junctional nevi and, therefore, are frequently

biopsied. Except for the rare leopard syndrome, in which

thousands of lentigines are present all over the body,

lentigo simplex is essentially devoid of clinical signifi-

cance. In contrast to lentigo simplex, solar lentigines usu-

ally are seen on sun-exposed areas only [12].

Histologically, lentigo simplex is a localized circum-

scribed area of slightly hyperplastic epidermis that

contains an increased number of normal-appearing mela-

nocytes along the side and tips of the elongated rete ridges

associated with basilar hyperpigmentation. Extreme

degrees of epidermal pigmentation may be present, with

numerous squamous cells exhibiting cytoplasmic melanin

granules, usually in highest concentration near the epithe-

lial–stromal junction (> Fig. 1.29). There may be mild

acanthosis and slight clubbing of the rete ridges, and

heavily pigmented melanophages may be present in the

upper dermis. At times, a minimal superficial dermal

inflammatory cell infiltrate is noted, but this is by no

means constant.

Vulvar Melanosis

Vulvar melanosis is characterized by prominent brown to

black pigmented macular areas with irregular borders that

may be solitary or multiple, located on the labia minora or

labia majora as well as on the vaginal introitus and peri-

neum. The pigmented areas vary in size and may cover

much of the vulva skin. Vulvar melanosis typically occurs

in women of reproductive age and is more common on the

squamous mucosa portion of the vulva [68, 201].

The microscopic findings are essentially similar to

lentigo simplex, with intense basilar keratinocytic

hyperpigmentation, although epithelial hyperplasia usu-

ally is not seen. The lesions typically are larger than those

of lentigo, which characteristically are not more than

4 mm in diameter. The pigmentation may be intense

within the basal layer with slight or no increase in the

number of melanocytes. The melanocytes are typically

arranged in single solitary units within the dermal–epi-

dermal junction [68, 201].

Congenital and Giant Nevomelanocytic Nevi

Congenital nevi are found in approximately 10% of new-

borns and usually are less than 4 mm in diameter. Giant

nevomelanocytic nevi (20 cm or more in diameter)

(garment type), although rare, carry an increased risk

of developing malignant melanoma in prepubertal

individuals.

Junctional, Compound, and Intradermal Nevi

Vulvar melanocytic nevi may be junctional, compound, or

intradermal. These nevomelanocytic types occur on the

vulva with nearly equal distribution [42]. Clinically they

usually are well defined, papular, uniformly pigmented,

and typically less than 10 mm in diameter [197]. Nevus

cells are somewhat larger than melanocytes and have

round or ovoid nuclei. Dendrites are not present, and

intercellular connections are not visible. The cells may lie

singly within the dermis, but more commonly they tend to

form nests. Unless they contain melanin, their cytoplasm

is clear without granules or fibrils.

In pure junctional nevi, which are identified relatively

infrequently on the vulva, the nevus cells are located within

. Fig. 1.29

Lentigo simplex. Note the heavy concentration of deeply

pigmented basalar keratinocytes at the tips of the

accentuated rete ridges. Increased solitary melanocytes

along the site of the retes are present (Taken from Atlas of

Vulvar Disease [244])
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the epidermis and at the dermal–epidermal junction. Indi-

vidual cells, or cell nests, bulge downward from the tips of

the rete ridges. There is no connective tissue noted between

the nevus cells and the adjacent squamous keratinocytes.

Such nevi are young and somewhat undifferentiated.

With age, the nevus becomes a compound nevus with

melanocytes located in the epidermis and the dermis.

The basement membrane of the epidermis surrounding

the nests disappears, and collagen and elastic fibers envelop

the nests, pushing the epidermis upward. During this pro-

cess, the lesion is clinically elevated above the level of the

surrounding skin. Further differentiation results in com-

plete enclosure of the nevus cells and nests by connective

tissue elements such that they are entirely intradermal;

no activity is seen at the dermoepidermal junction. These

nevi are referred to as intradermal (> Fig. 1.30). Most nevi

biopsied on the vulva are either compound or intradermal

in type. With time, nevi may regress completely or may

result in a fibrous papule or acrochordon [177].

Atypical Vulvar Nevi

The so-called atypical vulvar nevus has many clinical and

histopathologic features in common with acquired dys-

plastic nevi. The atypical vulvar nevus occurs in young

women ranging from 20 to 30 years of age. Although not

considered specifically as dysplastic by some authors, or

associated with dysplastic nevi in other sites, the atypical

vulvar nevus demonstrates prominent variable-sized junc-

tional melanocytic nests and lentiginous spread. Because

of their intertriginous location, vulvar nevi are subjected

to chronic irritation and rubbing, and therefore some of

the atypicality is probably reactive. Although some fea-

tures may suggest a diagnosis of melanoma, the lesion is

small, well circumscribed, has maturation toward the der-

mis and lacks pagetoid spread, necrosis, or mitotic activity

in the dermis [2, 44] (> Fig. 1.31). A zone of eosinophilic

fibrosis may be present in the superficial dermis [82].

Dysplastic Nevi

Dysplastic melanocytic nevi are seen most often in young

women of reproductive age. Rare on the vulva, they pre-

sent as pigmented, elevated lesions greater than 0.5 cm in

diameter with irregular borders. Microscopic examination

reveals large epithelioid or spindle-shaped nevus cells with

nuclear pleomorphism and prominent nucleoli. The

nevus cells are clustered in intraepithelial nests and are

present in skin appendages, including hair shafts and the

ducts of sweat glands [2, 44, 177]. They often have a low-

power microscopic appearance of a large junctional nevus,

with a dermal component that has spindle- or epithelioid-

type nevus cells in nests or isolated within the papillary

and reticular dermis. Three features distinguish a dysplas-

tic nevus frommelanoma. (1) Symmetric growth, which is

evident on microscopic examination of a full cross section

of the nevus, can be determined by visualizing a line drawn

perpendicular to the surface of the center of the nevus. The

halves should be mirror images of each other. (2) The

most atypical cells are present in the superficial levels of

the nevus, with smaller and more uniform cells in the

deeper areas. (3) Rare pagetoid spread of single melano-

cytes with little or no involvement of the upper one third

of the epithelium is seen and is usually present at the

center of the lesion [2, 44, 177, 190]. In addition to

malignant melanoma, a lesion of the dysplastic nevus

syndrome should be included in the differential diagnosis.

Individuals with dysplastic nevus syndrome have multiple

large nevi, usually more than 0.5 cm in diameter, which

may be found on the vulva and on the trunk and

. Fig. 1.30

Intradermal nevus. Nests of nevus cells are evident within

the dermis
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extremities. Individuals with dysplastic nevus syndrome

have a high risk of subsequent malignant melanoma,

whereas women with isolated atypical nevi of the vulva

do not. Vulvar nevi are influenced by hormonal changes.

They appear more active or atypical during pregnancy.

Quite a few nevi are removed during pregnancy or at the

time of the delivery because of the changes in color or size

induced by pregnancy.

Acanthosis Nigricans and Pseudoacanthosis
Nigricans

Acanthosis nigricans has been reported involving the

vulva, although other sites where skin folds are found,

including the axilla and submammary area, are more

commonly involved. The clinical presentation is a diffuse,

velvet-like, brown to gray-black skin change that is

characteristically symmetric and may involve all the

keratinized epithelium of the vulva, including the inguinal

gluteal folds as well as the medial aspects of the upper

thighs. Within the vulva, the pigmentation usually

involves the labia majora and the lateral labia minora as

well as the pubis [146]. In adults, acanthosis nigricans may

be associated with adenocarcinoma of the stomach or

other visceral malignancies. Its presentation should

prompt the search for gastric and other tumors, especially

if it occurs with sudden onset and is associated with

pruritus and the appearance of multiple seborrheic

keratosis (Leser–Trelet syndrome) [125].

A second variant of this type of skin change recognized

in adults is pseudoacanthosis nigricans. This lesion has

been reported in obese individuals as well as those with

autoimmune or endocrine disorders or lipodystrophy.

A third variant of acanthosis nigricans occurs in

children. It is not associated with any of the disorders

described in adult variants [207]. The microscopic fea-

tures are characterized by prominent papillomatosis with

acanthosis and hyperkeratosis. Keratinous horn cysts may

be seen within the epidermis. Increased melanin typically

is seen within the basal layer. No significant inflammation

or distinctive dermal changes are found.

Cysts

Bartholin Cyst and Abscess

The Bartholin ducts are prone to obstruction at their

vestibular orifice. Such obstruction results in subsequent

accumulation of secretion with associated cystic dilatation

of the duct [176, 204]. The content of an uninfected

Bartholin cyst is a mucoid, clear, translucent liquid that,

when cultured, fails to grow bacteria. The secretion stains

with mucicarmine, PAS before and after diastase diges-

tion, and Alcian blue at pH 2.5, consistent with

sialomucin. The epithelium lining the cyst may be squa-

mous, transitional, or low cuboidal mucinous epithelium.

In some cases it is flattened and otherwise not classifiable

(> Fig. 1.32). Generally, there is minimal, if any, inflam-

matory response within the adjacent tissue. The epithe-

lium of the cyst is immunoreactive for carcinoembryonic

antigen (CEA). Bartholin cysts may be recurrent, and

occasionally are associated with primary infection of the

Bartholin gland, in which case they require marsupia-

lization. In postmenopausal women, recurrent cysts or

. Fig. 1.31

Atypical vulvar nevus. This acquired atypical nevus has

marked variation in size and shape of the nests at the

dermal epidermal junction with cytologic atypia

characterized by hyperchromasia at this power. Small,

benign-appearing nevus cells are present within the dermis,

superficial and junctional areas (Taken from Atlas of Vulvar

Disease [244])

Benign Diseases of the Vulva 1 35



a palpable mass after cyst drainage may require excision

of the gland because of the possibility of associated

carcinoma of the Bartholin gland (see >Chap. 2, Prema-

lignant and Malignant Tumors of the Vulva). Bartholin

adenocarcinomas, when present, tend to be in the tissues

adjacent to the cyst wall.

Bartholin abscess is an acute process often associ-

ated with Neisseria gonorrheal infection, although it

may be related to Staphylococcus or to other anaerobic

organisms. The patient presents with tenderness and

swelling in the Bartholin gland area. Microscopically,

the Bartholin duct abscess demonstrates a striking acute

inflammatory reaction within the stroma surrounding

the duct. A purulent exudate is present within the

lumen of the abscess wall. Excision, drainage, and anti-

biotics are the treatments of choice. Occasionally, the

infection subsides without abscess formation or

becomes chronic. Bartholin duct cysts, resulting from

distal obstruction of the duct secondary to chronic

inflammation and scarring, may be a late sequela of

chronic infection. Mucocele-like changes have been

reported in the Bartholin glands.

Keratinous Cyst (Epithelial Inclusion Cyst)

Keratinous cysts frequently are seen on the vulva; gen-

erally, these cysts are located on the labia majora and

may involve the clitoris. Typically, they are superficial

and range in size from 2 to 5 mm, but may be larger.

They may occur at any age, even in newborns. Milium,

a type of small keratinous cyst, has been reported in the

vulva [105]. Keratinous cysts usually contain a white to

pale yellow, grumous or cheesy material without hair.

Foreign body-type giant cells may be seen in the tissue

adjacent to the cyst wall, secondary to keratinous material

leaking into the adjacent dermis. The lining of the cyst is

characterized by a relatively flattened, stratified squamous

epithelium that is immunoreactive for high molecular

weight keratin (> Fig. 1.33). Whether these cysts represent

primary keratinous cysts, unrelated to sebaceous glands,

or are actually occluded sebaceous glands that have under-

gone squamous metaplasia is debatable. Step sections

through the cysts may show communication with the

surface epithelium or underlying or adjacent sebaceous

glands in some cases. An unusually high frequency of

vulvar keratinous cyst has been reported in Nigerian

children, related to female circumcision [92]. Such cysts

are not considered premalignant, although carcinoma

may arise in keratinous cysts. Treatment of asymptomatic

small cysts usually is not necessary; however, surgical

excision may be necessary for diagnosis or if the cyst is

enlarging, symptomatic, or secondarily infected.

Mucous Cyst

Mucous cysts usually are seen within the vestibule and are

lined by mucus-secreting, cuboidal to columnar epithe-

lium without peripheral muscle fibers or evidence of

myoepithelial cells (> Fig. 1.34). Squamous metaplasia

may be present. Histochemical studies demonstrate that

. Fig. 1.33

Keratinous cyst. Stratified squamous epithelial lining is

evident

. Fig. 1.32

Bartholin cyst. The dilated duct has a flattened transitional

type epithelial lining
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the epithelial cells lining the cyst stain with both Alcian

blue andMayer mucicarmine, whereas the epithelial lining

of cysts of mesonephric origin does not exhibit these

reactions [72, 162]. The cysts probably develop from

occlusion of minor vestibular glands [72]. Electronmicro-

scopic studies of mucinous cysts of the vestibule have

demonstrated that these cysts have an epithelium consis-

tent with an origin from urogenital sinus endoderm [195].

Because the vulvar vestibule arises embryologically pri-

marily from the urogenital sinus, the origin of these cysts

from minor vestibular glands is not inconsistent with

a urogenital sinus origin.

Mucinous metaplasia of the vulva has been described,

presenting as a solitary depressed red area of the labium

minus [46]. In one reported case, this condition

responded to topical estrogen cream. The finding of

columnar cell metaplasia of the nonkeratinized squamous

epithelium of the vulva vestibule or vagina, to columnar

epithelium of mucinous or tuboepithelial type, also has

been described after Stevens–Johnson syndrome as well as

after laser and 5-fluorouracil (5-FU) therapy [143].

Apocrine Hidrocystoma/Cystadenoma of
the Vulva

Apocrine hidrocystoma is a well-circumscribed cyst, lined

by epithelium with apocrine differentiation. The lining

cells have abundant pink cytoplasm with apical snoutlike

secretion. When the lining cells form micropapillary pro-

jections into the cystic space, the lesion is termed apocrine

cystadenoma (> Fig. 1.35). The lesion typically arises

in the apocrine gland-rich region, which includes the

vulva [83].

Ciliated Cysts of the Vulvar Vestibule:
Vestibular Adenosis

Cysts lined with tuboendometrial epithelium resembling

mullerian-type epithelium have been reported in the vul-

var vestibule in women with chronic inflammation asso-

ciated with Stevens–Johnson syndrome or with extensive

laser or 5-FU therapy [106, 143, 210]. The cysts are

believed to be acquired as the müllerian system does not

contribute to the development of the vestibule. They are

distinguished from endometriosis by the absence of

. Fig. 1.35

Apocrine cystadenoma. A well-circumscribed cystic space

lined by epithelium with apocrine differentiation. The

epithelial cells form micropapillary projections into the

cystic lumen (Courtesy of R.J. Kurman, M.D., Baltimore, MD)

. Fig. 1.34

Mucous cyst of the vestibule. Simple columnar mucus-

secreting cells rest on the basement membrane. Note

absence of underlying smooth muscle layer (Courtesy of

R.J. Kurman, M.D., Baltimore, MD)
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associated endometrial stroma or hemosiderin-laden

macrophages. In the vagina, such changes, when associ-

ated with 5-FU, slowly regress over time by a process of

squamous metaplasia. In the vestibule, such cysts may be

followed; if persistent or symptomatic, they can be excised.

Mesonephric-like Cyst (Wolffian-like Duct
Cyst)

Mesonephric-like cysts are encountered occasionally on

the lateral aspects of the vulva and the vagina. They are

thinwalled, translucent, and contain clear fluid. The lining

epithelium is cuboidal to columnar and is not ciliated.

Immunohistochemical techniques show smooth muscle

in the submucosal area [103].

Mammary-like Cysts (Hidrocystoma)

Hidrocystoma originates in mammary-like glands involv-

ing the main collecting duct of anogenital mammary-like

sweat glands. It is characterized by a peripheral basal layer

of myoepithelial cells and a luminal layer of cuboidal to

columnar cells. The luminal layer has discrete apical

decapitation secretion. Cutaneous glands, including

mammary-like glands, and dartos muscles surround the

cysts. The mammary-like cysts may have similar alter-

ations resembling eccrine, apocrine, and mammary

glands, and most likely represent involution cysts of

mammary-like glands [233].

Cyst of the Canal of Nuck (Mesothelial Cyst)

Cysts of the canal of Nuck are generally found in the

superior aspect of the labia majora or inguinal canal and

are believed to arise from inclusions of the peritoneum at

the inferior insertion of the round ligament into the labia

majora. As such, they are analogous to the hydrocele of the

spermatic cord. These cysts can achieve substantial size

and must be distinguished from an inguinal hernia, with

which they are associated in approximately one third of

cases [205].

Benign Solid Tumors and Tumor-like
Lesions

Benign solid tumors of the vulva are rare. They may be

divided into those that are of epithelial origin (squamous

and glandular) and those that originate from vulvar soft

tissue (mesenchymal origin).

Benign Squamous Epithelial Tumors

Fibroepithelial Polyp (Acrochordon)

A fibroepithelial polyp, or ‘‘skin tag,’’ is a relatively uncom-

mon benign polypoid tumor of the vulva. In contrast to

the vestibular papilloma, the fibroepithelial polyp occurs

on the hair-bearing skin of the vulva. These tumors vary in

their clinical appearance from small, flesh-colored or

hyperpigmented, papillomatous growths resembling con-

dylomata to large pedunculated tumors that often are

hypopigmented. On cut section, fibroepithelial polyps

are soft and fleshy. Small tumors may resemble intrader-

mal nevi; large lesions may present cosmetic problems but

generally are clinically insignificant. They usually arise in

hair-bearing skin but may be found on the labia minora

[35]. The origin is most probably from a regressing nevus.

Histologically, fibroepithelial polyps may be of two

types, one that is predominantly epithelial and another

that is primarily stromal. The epithelial surface varies from

a thickened layer with papillomatosis, hyperkeratosis, to

an attenuated flattened layer exhibiting multiple primary

folds (> Fig. 1.36). The connective tissue stalk is com-

posed of loose bundles of collagen with a moderate num-

ber of blood vessels. The stroma may be edematous and

hypocellular. The stromal cells usually have relatively uni-

form nuclei; however, marked atypia may be seen in some

cases [35].

. Fig. 1.36

Fibroepithelial polyp. This polyp is primarily stromal, with

prominent vessels within the central stalk. The epithelial

surface is keratinized, stratified squamous epithelium. No

inflammation or glandular elements are evident
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Vulvar Vestibular Papilloma (Micropapilloma
Labialis)

The vestibular papilloma is a benign papillary lesion that is

composed of a delicate fibrovascular connective tissue

core covered by squamous epithelium, histologically simi-

lar to a fibroepithelial polyp. In contrast to a fibroepithelial

polyp, vestibular papilloma typically occurs on the vestibule

and may be single or multiple. They are relatively common

lesions. When multiple, they also may involve the medial

aspects of the labia minora and posterior medial labia

majora, forming clusters of papules. They occur almost

exclusively inwomenof reproductive age. Vestibular papillae

are small, usually less than 5 mm in length, with a diameter

of 1–2 mm. Solitary lesions usually are seen adjacent to the

hymen, whereas multiple papillomas typically occur in clus-

ters, usually on the lateroposterior aspects of the vestibule.

They may be asymptomatic and associated with pruritus. In

some cases, they may be seen in women with vulvar

vestibulitis. Vulvar vestibular papilloma, associated with

vestibular pruritus, burning, or dyspareunia, has been iden-

tified as a clinical complexity. The etiology of vestibular

papillomatosis is unknown in most cases. No significant

association with HPV has been demonstrated [17, 55,

157]. These papillae may be an anatomic variant, the

female homologue of pearly penile papules.

On microscopic examination, vestibular papillae typ-

ically have features of an angiofibroma with stratified

nonkeratinized squamous epithelium, which is glycogen-

rich in women of reproductive age. They may have a thin

keratin layer. The papillae have a fibrovascular core, often

with a prominent central vessel. Usually inflammation is

not present. The glycogen-rich squamous epithelium

should be distinguished from HPV changes by having

normal-sized nuclei whereas the koilocytes have enlarged

atypical nuclei. Other features of HPV infection, includ-

ing dyskeratosis, parabasal hyperplasia, accentuation of

intracellular bridges, and multinucleation, are not iden-

tified in glycogen-rich epithelium. In situ hybridization

and PCR for HPV may be performed if the findings are

equivocal.

Seborrheic Keratosis

Seborrheic keratosis is a benign epithelial growth charac-

terized by acanthosis, papillomatosis, hyperkeratosis, and

epithelial invaginations forming horn cysts. The lesions

are raised with irregular borders occurring on hair-bearing

skin of the vulva. They vary from pale brown to brownish

black and appear to be stuck onto the skin surface.

Although clinically insignificant, their gross appearance

often mimics that of a nevus or melanoma. Seborrheic

keratosis of genital skin has been associated in a few stud-

ies with human papillomavirus (HPV) infection but is not

generally considered a lesion caused by HPV [9, 131].

Multiple seborrheic keratosis presenting over a short

period of timemay be associated with internal malignancy

(Leser–Trelat syndrome) [125]. This association is espe-

cially strong when associated with acanthosis nigricans.

On low-power examination, the entire lesion appears

to be above a straight line drawn from the normal epider-

mis at one side of the lesion to the normal epidermis at the

other side. Both mature squamous cells and basal type

cells are noted in strands and cords surrounding numer-

ous horny keratin cysts (> Fig. 1.37). Varying degrees of

hyperpigmentation may be present.

. Fig. 1.37

Seborrheic keratosis, pigmented. When pigmented, these

lesions may mimic vulvar intraepithelial neoplasia (VIN) or

melanoma on the vulva. The melanocytic hyperplasia and

hyperpigmentation are present primarily in the basal layers.

A keratin pearl is present
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Keratoacanthoma

Keratoacanthoma is composed of glassy squamous epithelial

proliferation in which horny masses of keratin are pushed

upward while tongues of squamous epithelium invade the

dermis, resembling squamous cell carcinoma. These tumors

commonly occur on sun-exposed skin and may arise on

hair-bearing skin of the vulva. They are rapidly growing

but are usually self-limited. Keratoacanthoma is generally

accepted as a well-differentiated squamous cell carcinoma,

keratoacanthoma type. Metastasis of keratoacanthoma has

been reported [113, 78]. Complete excision with a clear

histologic margin is the treatment of choice.

Glandular Tumors

Papillary Hidradenoma (Hidradenoma
Papilliferum)

Clinical Features

Papillary hidradenoma is a benign tumor of apocrine sweat

gland origin, composed of epithelial and myoepithelial cells

lining complex delicate fibrovascular branching stalks. Pap-

illary hidradenoma usually presents as a small, dome-shaped

tumor less than 2 cm in size. The lesion generally arises from

the interlabial sulci, or from the lateral surface of the labia

minora. The tumors usually are asymptomatic; however,

ulceration of the overlying surface may produce bleeding.

Papillary hidradenomas have not been described before

puberty, and almost all cases have occurred in Caucasian

women [14]. There is evidence that they arise from special-

ized anogenital mammary-like ‘‘sweat’’ glands [232].

Microscopic Findings

Histologically, under low-power examination, the

tumor simulates a well-differentiated adenocarcinoma

(> Fig. 1.38). Stromal compression often results in the for-

mation of a well-circumscribed pseudocapsule. At times,

epithelial cells become entrapped within the compressed

connective tissue, creating a pseudoinfiltrative appearance.

The tumor is composed of numerous tubules and acini lined

by a single or double layer of cuboidal cells, the outer layer

representing myoepithelial cells (> Fig. 1.39). At times, the

cells lining the lumen of the adenomatous structures are

large and pale. An inflammatory reaction is unusual unless

secondary infection is present. Mitotic figures are rare,

and only mild degrees of cellular and nuclear pleomor-

phism are present.

Clinical Behavior and Treatment

Clinically, the hidradenoma is benign; however, an

intraductal carcinoma resembling mammary-type apo-

crine epithelium has been described arising in

a hidradenoma [174]. Local excision, including the base

of the mass, is a sufficient therapy.

. Fig. 1.38

Papillary hidradenoma. This well-circumscribed

adenomatous dermal tumor has no connection to skin

surface. At low magnification, this benign tumor can be

misinterpreted as adenocarcinoma

\

. Fig. 1.39

Papillary hidradenoma. High-power examination shows

tubules and acini lined with a single or double layer of

bland cuboidal to columnar cells with underlying

myoepithelial cells
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Nodular Hidradenoma

Many names, including clear cell hidradenoma, clear

cell myoblastoma, solid cystic hidradenoma, eccrine

acrospiroma, eccrine sweat gland adenoma of clear cell

type, and apocrine hidradenoma, have all been used for

this entity [113]. Nodular hidradenoma is generally con-

sidered a tumor of eccrine sweat gland origin because it

contains eccrine enzymes. Isolated examples of this tumor

have been reported on the vulva [57].

Histologically, nodular hidradenoma is composed of

awell-circumscribed lobulatedmass with occasional cystic

spaces. Tubular structures, sometimes branching, are

often found in the solid areas. The cells are usually the

mixtures of pink polyhedral cells and clear cells. The

proportion of these two types of cells varies. In addition,

secretory cells, dermal and epidermal ductal cells, and

immature basaloid cells can be found in this tumor. The

relatively small nucleus is round to oval and may exhibit

an irregular outline. The chromatin frequently is clumped,

and a single small nucleolus often is seen. Mitotic figures

are not uncommon (> Fig. 1.40) [113]. Wide local exci-

sion is considered adequate therapy.

Syringoma

The syringoma is a benign tumor of eccrine duct origin

characterized by multiple, small, relatively uniform

epithelial-lined tubules and cysts within a fibrous stroma.

It is assumed to be an adenoma of the eccrine ducts. These

lesions occur on the vulva as well as the eyelids, cheeks,

axillae, and abdomen. Clinically, multiple clustered flesh-

colored papules are noted within the deeper skin layers of

the labia majora bilaterally. They often are asymptomatic,

although pruritus may occur [34].

Histologically, the tumor lacks a clearly defined bor-

der. Within the dermis, numerous small, dilated duct

spaces are seen. These spaces usually are lined by two

rows of epithelial cells that appear flat, secondary to pres-

sure atrophy. The comma-like formation of these glandu-

lar spaces is characteristic (> Fig. 1.41). The stroma has

a desmoplastic appearance.

Mixed Tumor of the Vulva (Pleomorphic
Adenoma, Chondroid Syringoma)

Mixed tumor of the vulva is a rare neoplasm that usually

presents as a solid, subcutaneous tumor involving the labia

majora or the Bartholin gland area or both. The histopath-

ologic findings are similar to those of mixed tumors of the

parotid and other salivary glands. The tumor consists of

epithelial cells arranged in tubules or nests, mixed with

a fibrous stroma containing chondromatous, osseous, and

myxoid elements. These stromal-like elements arebelieved to

arise from pluripotential myoepithelial cells that, in the

vulva, are found in the Bartholin glands, sweat glands, and

accessory breast tissue [200]. These tumors are benign, but

local recurrence may occur. Malignant mixed tumors have

. Fig. 1.40

Nodular hidradenoma (clear cell hidradenoma). High power

view of the sheets of large clear cells

. Fig. 1.41

Syringoma. The comma pattern of the eccrine structures is

easily appreciated (Courtesy of V. Vincek, Gainesville, FL)
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been reported [168]. When metastasis occurs from a malig-

nant mixed tumor, it is usually composed of only epithelial

elements. There are insufficient cases of vulvarmixed tumors

to determine its natural history in this site. Wide local exci-

sion, with free margins, is the recommended therapy of

choice for both the primary tumor and local recurrences.

Trichoepithelioma

Trichoepithelioma is a benign tumor of follicular origin

that is rare in the vulva [40]. The tumor presents as single

or multiple cutaneous nodules with normal-appearing

overlying epithelium. On microscopic examination, the

tumor is composed of complex interconnected nests of

basaloid cells, which form small cysts containing keratin

‘‘horn cysts.’’ The cells in trichoepithelioma are monomor-

phic without hyperchromasia or nuclear atypia. Occa-

sionally, a granulomatous reaction with giant cells is

present next to ruptured horn cysts. Hair or hair-forming

elements are rare. Trichoepithelioma is distinguished

from basaloid carcinoma or basal cell carcinoma in that

it is not infiltrative, contains ‘‘horn cysts’’ and granulo-

mas, may exhibit hair-forming elements, and is not asso-

ciated with an intraepithelial neoplastic component.

Local excision is therapeutic.

Proliferating Trichilemmal Tumor/Cyst
(Pilar Tumors)

Proliferating trichilemmal tumor/cyst is rare on the vulva,

occurring in the dermis of the labium majus, where it

presents as a slowly growing solid mass that may have

a cystic cavity in the center of the tumor [7, 186]. It is

thought to arise from the cells of the outer root sheath

of a hair follicle. Microscopic examination reveals

a lobulated proliferation of squamous epithelium with

a pushing border. The tumor may show no connection

with the overlying epithelium. An eosinophilic glassy layer

of collagen (vitreous layer) may surround some of the

lobules. The tumor cells are palisaded peripherally and

have increased cytoplasm in the cells toward the center

of the lobules with abrupt changes into eosinophilic amor-

phous keratin, resembling keratinization of the follicular

infundibulum (trichilemmal keratinization). Some degree

of nuclear pleomorphism and cytologic atypia, as well as

individual cell keratinization, forming squamous ‘‘eddies’’

may be present. Focal calcification within the amorphous

keratin may occur.

Trichoblastic fibroma also has been described on the

vulva [79]. Local excision is therapeutic.

Adenoma of Minor Vestibular Glands

Adenoma of minor vestibular glands is a rare benign

tumor. These lesions are small, ranging from 1–2 mm to

1 cm. The tumor is composed of multiple lobular clusters

of small glands lined by mucin-secreting columnar epi-

thelium. Some may represent a nodular hyperplasia. Most

cases have been found incidentally in vestibulectomy spec-

imens excised for vulvar vestibulitis [73, 182].

Endometriosis

Vulvar endometriomas develop from ectopic endometrial

epithelium. Endometrium implanted in an episiotomy

incision at the time of delivery, as well as menstrual

endometrium implanting in a small area of trauma, has

been implicated in the etiology of this condition (see
>Chap. 13, Diseases of the Peritoneum). The clinical

appearance is variable, ranging from bluish-red cystic

masses to amorphous deep-seated nodules. Endometriomas

of the vulva usually are located near the posterior fourchette.

Cyclic enlargement and regression often are noted. Fine-

needle aspiration may be of value in the diagnosis, demon-

strating benign glandular and stromal cellular elements

[140].

Histologically, both endometrial glands and stroma

are present with a fibrotic response. A foreign body–

giant cell reaction and hemosiderin-laden macrophages

may be noted, especially in cases in which the onset was

preceded by recent surgery.

Angiokeratoma

Angiokeratoma is a variant of hemangioma and occurs

almost exclusively on the scrotum and vulva; however, it

has been described as presenting as an ulcerated tumor of

the clitoris [147]. Somewhat larger than senile hemangi-

oma, these lesions often are purple to brown-black in

color and occur primarily in women of childbearing

age. Their peculiar appearance often prompts excisional

diagnostic biopsy, although they usually have no clinical

significance [47]. Multiple lesions may be associated with

Fabry’s disease [244].

Histologically, the dilated endothelial-lined channels

are separated by strands and cords of squamous epithelial

cells representing downgrowth from the overlying epithe-

lium, which is often hyperkeratotic (> Fig. 1.42). Varying

degrees of acanthosis and papillomatosis are present,

along with a mild inflammatory reaction in the deep

dermis. Angiosarcomas and Kaposi sarcoma are included
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in the differential diagnosis of vascular tumors [132].

These malignant tumors typically are more cellular and

have greater cellular atypia. In addition, they have less

well-formed vascular spaces that are usually slitlike and

which are infiltrative with poorly defined margins.

Pyogenic Granuloma (Granuloma
Pyogenicum)

Pyogenic granuloma is a variant of hemangioma that may

occur anywhere on the skin. It is analogous to the epulis

tumor of pregnancy. Most of the pyogenic granulomas that

occur on the vulva do so during gestation. Although previ-

ously thought to be secondary to a superficial wound infec-

tion, this tumor is recognized as a form of hemangioma

characterized by rapid growth. Because the surface is easily

traumatized, the lesion often is secondarily infected. Histo-

logically, a thin ulcerated epidermis is noted covering amass

of granulation tissue. Capillaries are numerous, and sec-

ondary inflammatory changes frequently are found within

the stroma (> Fig. 1.43). Around the periphery of the

lesion, there may be a downward growth of the epidermis

producing a ‘‘collarette.’’ The overall architecture appears

lobulated (lobular capillary hemangioma) with a few thick-

ened fibrous septae separating the vascular proliferation.

Lymphangioma Circumscriptum

Lymphangioma circumscriptum is a relatively rare condition

that is benign and thought to be secondary to a localized

developmental defect of the dermal lymphatics or a

malformation. Initial presentation may be in childhood;

however, vulvar cases have been described initially presenting

in women in their thirties. The lesion is characterized

by multiple clustered blebs and vesicles that are white to

purple. The lesions may be small, but may exceed 2 cm in

diameter [37, 101, 215]. The blebs of lymphangioma

circumscriptummay become secondarily infected, ulcerated,

andmacerated, resulting in pain and cellulitis. The diagnosis

usually is made by the clinical appearance and by biopsy.

The microscopic findings reveal distinctive subepider-

mal cystic spaces containing lymph that is eosinophilic

and acellular. These endothelial-lined cysts, which may be

multiloculated, are located immediately beneath the basal

epithelial layer in the papillary dermis (> Fig. 1.44).

Dilated lymphatic spaces can be found in the reticular

dermis. Some of these deeper lymphatics may be

surrounded by a prominent peripheral smooth muscle

layer. The overlying epithelium usually is unremarkable

but may be eroded or hyperkeratotic. Treatment includes

surgical excision or laser therapy [101].

Miscellaneous Tumors and Tumor-like
Lesions

Verruciform Xanthoma

Verruciform xanthoma is a benign lesion that clinically

mimics a malignant tumor. It is a tumor of mucosal origin

. Fig. 1.42

Angiokeratoma. Strands of squamous epithelium surround

endothelial-lined vascular spaces

. Fig. 1.43

Pyogenic granuloma. Superficial ulceration of themucosa is

present, with a chronic inflammatory infiltrate. Within the

submucosa, multiple endothelial-lined vascular spaces are

seen surrounded by a delicate fibrous stroma, resembling

granulation tissue
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and is most commonly seen in oral cavity and, rarely, in

anogenital mucosa as well as in the vulvar mucosa. Histo-

logically, the lesion has verruciform hyperplasia with the

expended dermal papillae/submucosa, which is filled with

foamy histiocytes [129]. Patients with verruciform

xanthoma may have autoimmune diseases.

Nevis Lipomatous Superficialis

This distinctive benign tumor of adipose tissue presents as

a nodule within the dermis with normal overlying epithe-

lium. This tumor has been considered a hamartoma of fat.

Microscopic examination reveals adipose tissue within the

superficial dermis, distinct from the underlying adipose

tissue.

Mammary-like Tissue Within the Vulva

The findings of mammary-like tissue in the vulva is not

well understood, but it is currently considered to be

ectopic in nature [232, 233]. Clinically, mammary-like

tissue in the vulva may present as an amorphous enlarge-

ment of the labia, usually first noted in association with

pregnancy [232]. Benign cystic disease (fibrocystic dis-

ease), as well as fibroadenomas, lactating adenomas,

and intraductal papillomas, have been described [232].

Cystosarcoma phyllodes, a tumor arising in these mam-

mary-like tissues of the vulva is rare (> Figs. 1.45 and
> 1.46). Adenocarcinoma of the mammary-like tissue of

the vulva has been reported [110, 232]. Surgical removal of

symptomatic mammary-like tissue is advocated except

when such tissue is discovered during pregnancy, in

which case therapy should be deferred until after puer-

peral regression is complete.

. Fig. 1.44

Lymphangioma circumscriptum. Subepidermal

multiloculated cystic spaces filled with acellular lymph.

Some slightly dilated deeper lymphatic channels are

evident in the deeper dermis (Courtesy of G. Segal, M.D.,

Gainesville, FL)

. Fig. 1.45

Phyllodes tumor of vulva. The tumor is well demarcated.

The tumor displays a leaflike pattern identical to phyllodes

tumor of breast (Courtesy of R.J. Kurman, M.D.,

Baltimore, MD)
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Salivary Glandlike Tissue

Salivary glandlike tissue has been observed in the vulva

[145].

Idiopathic Vulvar Calcinosis

Althoughnot a cystic condition, vulvar calcinosismay resem-

ble keratinous cysts on clinical presentation, presenting as

small (usually 2 mm or less), firm, subcutaneous nodules

involving the majora and fourchette. The vulvar cases

reported have occurred predominantly in adolescent

women. Histologic examination demonstrates normal-

appearing overlying epithelium with basophilic acellular

superficial subcutaneous nodules measuring from less than

0.1 mm to approximately 2 mm, associated with a chronic

inflammatory infiltrate, mast cells, and foreign body giant

cells. The acellular material stains with Von Kossa stain and

contains acidmucopolysaccharides [10]. The process is rare,

benign, and of uncertain etiology but appears similar to

idiopathic scrotal calcinosis [19].

Vulvar Amyloidosis

Nodules within the vulva have been described related to

involvement of the vulva in a woman with systemic amy-

loidosis, which may mimic giant condyloma.

Benign Lesions of the Urethra

Urethra Prolapse

Prolapse of the urethral mucosa may occur at any age, but

it is most common in premenarchal children and in post-

menopausal women. Redundancy of the mucosa and lax-

ity of the supporting periurethral fascia contribute to the

formation of prolapse, which is aggravated by increased

abdominal pressure; it may be related to relative lack of

estrogen. The prolapsed urethra may present as a large red

polypoid mass covered with urethral mucosa with edem-

atous vascular submucosa, protruding from the urethra

and mimicking a urethral neoplasm. Histologically, the

urethral mucosa may exhibit ulceration, and the underly-

ing connective tissue is generally filled with an inflamma-

tory infiltrate. Vascular engorgement usually is present.

Cryosurgery is an effective method of treatment [107].

Urethral Caruncles

Caruncles are sessile or polypoid masses that arise at the

urethral meatus in postmenopausal women. They may

represent localized areas of prolapse, and are by far the

most common lesions of the urethra. Caruncles often are

asymptomatic but may cause bleeding or dysuria. Clinical

differentiation from urethral carcinoma may be impossi-

ble; therefore, excision is indicated for diagnosis. Recur-

rences may be observed [253]. Histologically, the

submucosa of the urethral caruncle may contain large

venous channels that often are dilated and engorged.

A myxomatous or granulomatous pattern may be present

in the supporting tissue, which often is densely infiltrated

with chronic inflammatory cells. Excision, with hemo-

static control of the base of the lesion, is the treatment of

choice.

. Fig. 1.46

Phyllodes tumor of the vulva. Marked stromal expansion

with spindle cells and proliferation of epithelial cells

forming papillary structures (Courtesy of R.J. Kurman, M.D.,

Baltimore, MD)
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Malacoplakia of the Urethra

Malacoplakia is a chronic granulomatous inflammatory

process that usually involves the bladder if the urethra is

involved. The lesion presents as a polypoid mass at the

urethral meatus.

On microscopic examination the lesion contains

foamy histiocytes, lymphocytes, granulocytes, and plasma

cells. The diagnostic Michaelis–Gutmann bodies are seen

within the cytoplasm of the histiocytes as inclusions hav-

ing a blue-gray color (> Fig. 1.47). The inclusions may

appear laminated or targetoid. With PAS stains, the

Michaelis–Gutmann bodies usually stain pink to red (see
>Chap. 3, Diseases of the Vagina). Many of the adjacent

histiocytes also contain PAS-positive cytoplasmic mate-

rial. Excision may be diagnostic and curative for small

lesions within the urethra, although recurrences are not

uncommon. Antibiotics also may be of value.

Periurethral Cysts

Periurethral cysts can be subclassified according to their

epithelial lining, and are similar to cysts of the vulvar

vestibule. The cysts can be classified into four types:

epithelial inclusion, mucous, mesonephric-like, and

urothelial.

Epithelial Inclusion (Keratinous) Cysts

Epithelial inclusion cysts have a squamous epithelial lining,

and may arise secondary to trauma or surgical procedures

that entrap epithelium (see vulvar keratinous cysts).

Mucous Cysts

Mucous cysts have a columnar, endocervical-type epithe-

lial lining and may have associated squamous epithelium,

secondary to squamous metaplasia. The cytoplasm of

the columnar epithelium contains mucin. These cysts

appear essentially identical to the mucous cysts of the

vulvar vestibule, although they have been referred to as

müllerian cysts.

Mesonephric-like Cysts

Mesonephric-like cysts have a low cuboidal epithelium

that does not stain with mucin.

Urothelial Cysts

Urothelial cysts usually are seen in infants and are rare

in adults. They are believed to arise from the Skene ducts

or from proximal urothelial ducts. These cysts have

a urothelial epithelial lining, although those near the ure-

thra meatus may have a squamous epithelial lining.

Suburethral Diverticulum

Suburethral diverticula originate from the upper two thirds

of the posterior urethral wall and may extend cephalic to

involve the region beneath the vesicle neck. Although

. Fig. 1.47

Malacoplakia of the urethra. Round inclusions are present

in some of the histiocytes (Michaelis–Gutmann bodies),

which are approximately the size of the nuclei of the

histiocytes and have a dark periphery and pale center

(Courtesy of R.J. Kurman, M.D., Baltimore, MD)
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a congenital etiology has been proposed for some cases,

most are thought to begin as an infection in one of the

tubular periurethral glands, followed by abscess formation

with eventual breakthrough into the urethral lumen.

Urethral Condyloma Acuminatum

Urethral condyloma acuminatum may present like

a caruncle or urethral carcinoma, and usually is seen in

women of reproductive age and not in older individuals.

In children, urethral and periurethral condylomata may be

polypoid and clinically may suggest sarcoma botryoides.

In adult women, they usually are associated with other

lower genital infections, especially vulvar vestibular condy-

loma acuminatum. Some patients may have symptoms of

urethritis associatedwith urethral condyloma acuminatum.

In these patients, the condylomas may be in the mid- or

upper urethra. On biopsy they have a stratified squamous

epithelium within which typical features of mucosal HPV

infection are seen, including koilocytosis, multinucleation,

and parabasal hyperplasia. HPV types 6 and 16 have been

observed in urethral condylomas.
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Squamous Tumors

Vulvar Intraepithelial Neoplasia

(Vulvar Squamous Intraepithelial Lesion, Dysplasia, Car-

cinoma In Situ)

General Features

The incidence of vulvar intraepithelial neoplasia (VIN) (dys-

plasia, carcinoma in situ) has nearly doubled when compar-

ing recorded cases between 1973–1976 and 1985–1986 and is

becoming more frequent in young women 20–35 years of

age (30, [87]). The true incidence of VINprobably is higher,

because generally only a subset, carcinoma in situ (VIN 3)

cases, is reported. Approximately 50% of these women have

other neoplasia involving the genital tract, most often cer-

vical intraepithelial neoplasia (CIN). Approximately one

half of these women have a history of a preexisting or

concomitant sexually transmitted disease, of which condy-

lomata acuminata is the most frequent. There is an associ-

ation betweenVINand cigarette smoking.Most patients are

symptomatic, often with pruritus. Current terminology for

squamous intraepithelial lesions (dysplasia, carcinoma in

situ, vulvar intraepithelial neoplasia (VIN), as proposed by

the World Health Organization [WHO]) is summarized in
>Table 2.1 [175]. Lesions of the vulva that are pigmented

and papular or verrucoid have been clinically termed

bowenoid papulosis by some authors [166], but they are

histologically indistinguishable from other forms of

intraepithelial neoplasia and behave in a similar fashion.

The separate term bowenoid papulosis therefore is not

included in the WHO classification.

Clinical Features

Vulvar pruritus and irritation are the most common pre-

senting symptoms. In some cases, the patients observe

the lesion and seek medical assistance. Approximately

one third of the patients are asymptomatic [174]. The

lesions of VIN typically have a raised surface and are

macular or papular (> Figs. 2.1–2.4). The most common

sites of VIN on presentation are the labia minora and the

perineum. Aproximately one third of VIN cases have

perianal involvement, and such lesions may extend into

the anus. Approximately two thirds of VIN lesions are

multifocal [174].

Although the clinical appearance of VIN lesions can be

highly variable, at presentation, approximately one half of

patients with VIN have white lesions, or lesions that are

distinctly aceto-white, after the application of topical

3–5% acetic acid. Approximately one quarter of the

lesions are pigmented (> Figs. 2.3 and > 2.4). VIN 3 is,

in fact, the secondmost common pigmented vulvar lesion.

Pigmented VIN usually occurs in keratinized vulvar skin.

The remainder of VIN lesions may be pink, gray, or red.

Lesions involving the nonkeratinized mucous membrane

of the vestibule appear red. Such red lesions have been

called erythroplasia of Queyrat, but like bowenoid,

papulosis are not designated separately and are included

within the VIN category. The lesions may be macular

(> Fig. 2.1) or papular (> Fig. 2.2). In approximately

three quarters of cases, they are multiple, and in the

majority of the remainder of cases, VIN is a solitary lesion.

Solitary lesions appear to be more common in older

women and are more commonly associated with invasive

squamous carcinoma [24]. Confluent growth of VIN is

relatively uncommon [148,174] (see > Figs. 2.1 and
> 2.4). The anal skin and squamous mucosa of the anal

canal are the most frequently involved secondary sites.

. Table 2.1

Classification of squamous intraepithelial lesions of the

vulva (vulvar intraepithelial neoplasia [VIN]/dysplasia,

carcinoma in situ)

Low-grade vulvar intraepithelial neoplasia (VIN 1) (Mild

dysplasia) (Low-grade squamous intraepithelial lesion

(LSIL)0: a squamous intraepithelial lesion in which nuclear

abnormalities are confined to the lowest one third of the

epithelium

High-grade vulvar intraepithelial neoplasia (VIN 2)

(Moderate dysplasia) (High-grade squamous

intraepithelial lesion (HSIL)): a squamous intraepithelial

lesion in which nuclear abnormalities involve the lower two

thirds of the epithelium

High-grade vulvar intraepithelial neoplasia (VIN 3)

(Severe dysplasia)) (High-grade squamous

intraepithelial lesion (HSIL)): a squamous intraepithelial

lesion in which nuclear abnormalities extend into the upper

third of the epithelium, but not involving the full thickness

High-grade vulvar intraepithelial neoplasia (VIN 3)

(Carcinoma in situ); includes differentiated (simplex)

type VIN (High-grade squamous intraepithelial lesion

(HSIL, differentiated type)): a squamous intraepithelial

lesion in which nuclear abnormalities involve the full

thickness of the epithelium or in which the lower portion of

the epithelium is replaced by a lesion resembling grade 1

squamous cell carcinoma

Source: From ref. [92].
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. Fig. 2.1

Vulvar intraepithelial neoplasia (VIN). Multiple macular and

plaquelike aceto-white areas are present on the labia

majora

. Fig. 2.2

Vulvar intraepithelial neoplasia (VIN). Multiple pigmented

papules are present on the labia majora

. Fig. 2.3

Vulvar intraepithelial neoplasia (VIN). Multiple warty

pigmented macular papular VIN lesions are present on the

vulva and perianal area

. Fig. 2.4

Vulvar intraepithelial neoplasia (VIN). Confluent

distribution of pigmented, slightly raised, rough-surfaced

areas involving the labia majora and minora
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Microscopic Findings

The epithelial cells of VIN have a high nuclear: cytoplas-

mic ratio and lack cytoplasmic maturation above the basal

and parabasal layers. Mitotic activity is present above the

basal layer, and the mitotic figures are often abnormal in

appearance. Multinucleation and dyskeratosis, including

formation of intraepithelial squamous pearls, may be seen

(> Figs. 2.5 and > 2.6a, b). Nuclear pleomorphism and

hyperchromasia are present; however, nucleoli are uncom-

mon. Radial dispersion of nuclear chromatin and coarse

nuclear chromatin are seen in the epithelial cells of VIN,

corresponding to an increased number of interchromatinic

and perichromatinic granules. The so-called individual

cell keratinization seen within the epithelium is attributed

to the presence of aggregated intracytoplasmic tono-

filaments that may be produced in the process of abnormal

cell division.

Parakeratosis is seen when keratinocytes fail to form

granules of prekeratin and retain nuclear material at the

epithelial surface. Both intracellular and extracellular pig-

ment granules may be distributed throughout the epider-

mis. In pigmented VIN lesions, dermal melanophages are

often prominent beneath the basal layer and within the

dermal papillae. VIN involves the skin appendages inmore

than 50% of the cases studied. Skin appendage involve-

ment by VIN should be differentiated from early invasion

(compare > Fig. 2.6b, c to > Fig. 2.7). Skin appendages as

deep as 2.7 mm in hair-bearing areas may be involved with

VIN [144]. In non-hair-bearing areas, the skin appendages

and minor vestibular glands are more superficial. The

thickness of the epithelium involved by VIN may range

from 0.10 to 1.90 mm, with a mean of 0.52 mm [12].

Microscopic Grading

The World Health Organization classification of vulva

intraepithelial neoplasia is subdivided into three grades:

VIN 1 mild dysplasia, VIN 2 moderate dysplasia, VIN 3

severe dysplasia, and carcinoma in situ/VIN 3. Differenti-

ated (simplex) VIN is included in the VIN 3 category [92].

In this chapter, and in the most recent American Registery

of Pathology Fascicle on cervix, vagina and vulva, the term

‘‘high-grade VIN’’ encompasses VIN 2 and VIN 3, and

‘‘low-grade VIN’’ encompasses VIN 1 and flat condylomas

[92,175]. This terminology is relatively commonly used

and is applicable provided one’s clinicians understand its

use and appropriate ICD9 coding is used.

Grading of VIN lesions should be performed based on

the findings in the most severe, highest grade area. When

the cellular epithelial abnormalities of VIN are confined to

the lower third of the epithelium, low-grade VIN (VIN 1)

is reported (> Fig. 2.8). Flat condyloma acuminatum of

the vulva may be included in the low-grade VIN category

because the biologic difference between low-grade VIN

and flat condyloma is unknown and the morphologic

distinction is unreliable. Flat condyloma acuminatum

with koilocytosis and minimal evidence of proliferation

or atypia, with atypia limited to the lower one third of the

epithelium, are classified as ‘‘low-grade VIN.’’ This prac-

tice eliminates the need for such terms as ‘‘atypical con-

dyloma acuminatum, or flat condyloma acuminatum’’

that are not recommended. In the occasional case with

. Fig. 2.5

VIN 2, warty type. In the lower two thirds of the epithelium

cells are crowded and lack maturation. Nuclei are

hyperchromatic and pleomorphic. Within the upper third of

the epithelium there is cellular maturation with prominent

koilocytosis
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. Fig. 2.6

VIN 3 with superficial invasion. (a) Squamous differentiation within the VIN is manifested by rounded foci of cells with

eosinophilic cytoplasm near the basal layer. This is a useful feature in identifying early invasion. (b) Small clusters of invasive

squamous cell carcinoma are present in the superficial dermis. (c) A small tongue of invasive squamous carcinoma is noted

at the base of the dermal papillae. Note the loss of palisading of the basal cells, as compared to those in the adjacent dermal

papillae
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typical condyloma acuminatum associated with low- or

high-grade VIN, a diagnosis of ‘‘low-grade VIN, with

condyloma acuminatum, or ‘high-grade VIN (VIN 2–3)’

with condyloma acuminatum’’ is appropriate.

A lesion is classified as high-grade VIN (encompassing

VIN 2 and VIN 3) if the cellular abnormalities extend

through at least one half of the epithelium and may

involve essentially the full thickness of the epithelium,

not including the surface layers above the granular zone

(> Figs. 2.5, > 2.9 and > 2.10). Abnormal mitoses are

nearly always present in high-grade VIN lesions and may

be seen in all but the most superficial layers of the epithe-

lium. Lack of abnormal mitoses, or lack of mitosis above

the basal layer, should raise the question as to whether

a lesion belongs to the high-grade VIN. VIN lesions are

predominately VIN 2 or 3; VIN 1 lesions are relatively rare.

Ki-67 (MIB-1) demonstrates nuclear reactivity through-

out most of the epithelium (> Fig. 2.9b).

Differentiated VIN is a relatively rare lesion associ-

ated with prominent eosinophilic cytoplasm with nuclear

chromatin changes including chromatin clearing and

prominent nucleoli. Differentiated VIN is classified as a

high-grade VIN lesion (> Fig. 2.11). Differentiated VIN

is commonly seen adjacent to invasive squamous cell

vulvar carcinoma and may be associateed with lichen

sclerosus (see > Fig. 2.6) (see following, >Histologic

Subtypes of VIN).

The International Society for the Study of Vulvovaginal

disease (ISSVD) has proposed that VIN not be graded, and

used only to describe high-grade VIN lesions only (VIN 2

or VIN 3). The ISSVD has also recommended that the

term low-grade VIN (VIN 1, or mild dysplasia) not be

used and that such lesions be classified as flat condyloma

acuminatum, or given an appropriate descriptive term

[147]. Issues regarding the recommendation to not use

the term VIN 1 are challenged by evidence that low-grade

VIN lesions are associated with high-risk human papillo-

mavirus (HPV) in approximately 40% of cases studied,

and prospective studies on such cases regarding clinical

behavior remain to be performed [152].

Histologic Subtypes of VIN

VIN has been subclassified into at least three types – warty

(condylomatous), basaloid, and differentiated (simplex)

on the basis of cellular features. Interobserver reproduc-

ibility for subtyping VIN lesions is fair (kappa, 0.31–0.42)

[160]. An individual patient may have more than one

histologic type in different VIN lesions, and occasionally

both basaloid and warty types may be seen in a single

. Fig. 2.7

VIN 3, involving a skin appendage. Increased cellularity and

disarray with lack of maturation is seen within the

epithelium

. Fig. 2.8

VIN 1, warty type. Crowding of the basal and parabasal cells

with some cellular disarray and loss ofmaturation within the

lower one third of the epithelium. Koilocytotic cells are

present on the surface
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. Fig. 2.9

VIN 3, basaloid type. (a) Prominent acanthosis and basaloid

type neoplastic keratinocytes involve the full thickness of

the epithelium. VIN 3 (carcinoma in situ), basaloid type.

(b) Complete replacement of the epithelium with overlying

parakeratosis resembles carcinoma in situ of the cervix.

(c) Immunohistochemical study for Ki-67 demonstrates full

epithelial thickness reactivity

. Fig. 2.10

VIN 3, warty (condylomatous) type. (a) The surface shows

hyperkeratosis. A prominent granular layer is evident.

(b) Marked cellular disarray with prominent nuclear

pleomorphism. Several multinucleated keratinocytes are

present
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lesion. Mixtures of basaloid and warty patterns are partic-

ularly frequent, and in some cases, both patterns may be

seen in a single excised lesion. These ‘‘mixed’’ cases can be

classified according to the predominant component or

simply as VIN, basaloid/warty type. A rare pagetoid type

of VIN is also recognized [125]. Some VIN lesions are not

readily classifiable into one of these groups.

Warty (condylomatous) VIN lesions have an epithelial

surface that is typically undulating or ‘‘spiked’’ surface with

a warty/condylomatous appearance and is often keratinized

with hypergranulosis and parakeratosis. There is usually

prominent acanthosis with rete pegs that are relatively

wide and extend deeply into the dermis. Dermal papillae

are thinned and may be seen close to the surface. The cells

show evidence of maturation with prominent parabasal

hyperplasia. The epithelial cells have well-defined cell mem-

branes and prominent eosinophilic cytoplasm. Individual

cell keratinization and small cells with eosinophilic cyto-

plasm or ‘‘corps ronds’’ are often identified. Multinucleated

epithelial giant cells are often observed. The nuclei are

enlarged and pleomorphic, with coarsely granular chroma-

tin and increased nuclear-cytoplasmic ratio. Nucleoli are

not prevalent. Koilocytes, are cells with hyperchromatic,

shrunken nuclei surrounded by a clear halo separating the

nucleus from the cytoplasm cytoplasm, are characteristic

(see > Figs. 2.5 and > 2.10). The warty type of VIN has

larger cells with greater nuclear pleomorphism than

basaloid VIN. Abnormal mitosis usually can be identified

[117] (see > Fig. 2.10b).

The basaloid type of VIN has a thickened epithelium

with a relatively smooth and flat surface without the

undulated and spiked appearance of warty VIN. Hyperker-

atosis is often present, but less extensive than that is seen

in warty VIN. The epithelium lacks cellular maturation and

is typically nearly entirely composed of atypical parabasal

type cells. These cells are relatively small, uniform cells

with hyperchromatic and coarse nuclear chromatin. Nucle-

oli are rare, and mitosis is common;abnormal mitoses

are usually found. Although there is little or no maturation

of the keratinocytes, some keratinization or parakeratosis,

as well as koilocytosis may be seen near the surface (see
> Fig. 2.9).

Both warty and basaloid VIN may have intraepithelial

growth that extends into adjacent hair follicles and other skin

adnexal structures. This is a relatively frequent finding and

should be distinguished from invasive squamous cell carci-

noma. Both basaloid and warty VIN may be identified

adjacent to, and associated with, invasive squamous cell

carcinomas. The invasive carcinoma may be of the basaloid

or warty types corresponding to the VIN type, although the

converse may occur with basaloid VIN adjacent to warty

carcinoma or warty VIN adjacent to basaloid carcinoma

(see > Invasive Squamous Cell Carcinoma). Although

basaloid VIN and basaloid carcinoma are often related to

oncogenic HPV, nine (7%) of reported ‘‘differentiated’’

VIN cases in one study were basaloid VIN lesions that

were negative for HPVand did not express p16INK4a, but

did express p53 [60].

Differentiated VIN (VIN 3, differentiated/simplex type)

has a thickened epithelium that is typically associated with

elongation and anastomosis of rete ridges. Parakeratosis is

usually present, associated with prominent intracellular

bridges. The keratinocytes of differentiated VIN are large

and pleomorphic with relatively large amounts of eosino-

philic cytoplasm, as compared to the other two types of VIN

(> Fig. 2.11). Keratin pearl formationwithin the retemay be

seen. The nuclear chromatin is vesicular rather than coarse,

and the nuclei have prominent nucleoli, usually most prom-

inently in the basal and parabasal keratinocytes. Adistinctive

feature is the prominent increased eosinophilic cytoplasm

within the keratinocytes in the basal and parabasal layers

that is sometimes limited to the base of rete ridges

[71,94,175,183]. Keratin pearl formation is common in

differentiated VIN but is not common in other VIN

lesions. In a study of 12 patients with differentiated VIN,

10 had squamous cell hyperplasia in the epithelium adja-

cent to the tumor, and four patients had associated lichen

sclerosus. In this study, only one of the 12 patients had

evidence of human papillomavirus (HPV); however, p53

was expressed in the suprabasal cells in ten of the

12 patients [183]. All the patients in this study were post-

menopausal; three had a prior history of vulvar squamous

. Fig. 2.11

VIN 3, differentiated type with invasive squamous

carcinoma. The epithelium is composed of keratinocytes

with abundant cytoplasm. The nuclei are enlarged and

contain prominent nucleoli
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cell carcinoma, and one patient had concurrent superficially

invasive vulvar squamous cell carcinoma.

Pagetoid VIN is a very rare lesion with reports limited

to a few cases [125]. It is characterized by a pagetoid

growth pattern of neoplastic intraepithelial epithelial

cells in groups and nests within otherwise normal-appearing

epithelium. The cells of pagetoid VIN may resemble Paget

disease of cutaneous type, or superficially spreading mela-

noma, having relatively pale cytoplasm and larger nuclei

than the adjacent normal keratinocytes with relatively

clear chromatin and evident nucleoli. Pagetoid VIN can

be distinguished from Paget disease or melanoma in situ

by immunohistochemical study in that unlike Paget disease,

or melanoma in situ, the cells are not immunoreactive

for CK 20, carcinoembryonic antigen (CEA), S-100 or

Melan A but are immunoreactive for cytokeratin-7 [125].

Differential Diagnosis

The differential diagnosis of warty or basaloid VIN includes

basal cell carcinoma, superficial spreading malignant mel-

anoma, Paget disease, pagetoid urothelial intraepithelial

neoplasia, and multinucleated atypia of the vulva.[30,

103,172]

Immunohistochemical methods to assist in distin-

guishing melanoma and Paget disease from VIN are sum-

marized in >Table 2.2. Multinucleated atypia of the vulva

is characterized by multinucleated keratinocytes, without

significant nuclear atypia, within the lower to middle

epithelial layers. The possibility that a podophyllin effect

on condylomata acuminata of the vulva could result in

these lesions being misinterpreted as VIN is highly

improbable because the changes from a single application

of podophyllin regress within 1–2 weeks. Mitotic arrest

with cells in metaphase seen after podophyllin contrasts

with the abnormal mitotic figures seen in VIN. Nuclear

karyorrhexis is rarely present in VIN, whereas it is found

in most of the condyloma cases. In VIN, in contrast to the

podophyllin effect, nuclear size tends to be vary, and the

nuclear chromatin is usually coarse with little cellular

swelling (see >Chap. 1, Benign Diseases of the Vulva).

Differentiated VIN should be differentiated from repair

or reaction related to erosion or superficial ulceration

including pseudoepitheliomatous (pseudocarcinomatous)

hyperplasia, trapped epithelium at a prior biopsy site, or

granulomatous or decidual change in the immediately adja-

cent underlying epithelium. A similar lesion to differenti-

ated VIN, but lacking the distinctive increased eosinophilic

cytoplasm of the base of the rete ridges, has been designated

by some as atypical squamous cell hyperplasia because this

lesion has similar nuclear atypia but histologically resem-

bles squamous cell hyperplasia more closely than it does in

VIN[93] (see >Chap. 1, Benign Diseases of the Vulva).

Despite the association with keratinizing squamous cell

carcinoma, there are no longitudinal studies demonstrat-

ing that squamous cell hyperplasia alone, as already

defined here, is a precursor of squamous cell carcinoma.

When associated with lichen sclerosus, follow-up studies

suggest that associated squamous cell hyperplasia is prob-

ably a precursor to squamous cell carcinoma in some

cases; however, the association between differentiated

VIN, squamous cell hyperplasia, and squamous cell carci-

noma requires further study [132]. Squamous cell hyper-

plastic-type lesions do not express p53, and this in part

distinguishes these otherwise benign lesions from differ-

entiated VIN [88,183].

Adjunctive Studies

Evidence for HPV, nearly always type 16, in VIN is predom-

inately found in the warty and basaloid types, based on

molecular biologic studies, and has been demonstrated in

most cases [134]. In differentiated VIN, HPV is infrequent

[134,148]. Alterations in the p16/pRb/Cyclin D1 pathway

occur in VIN lesions as demonstrated by immunohisto-

chemical methods. Epigenetic silencing of p16INK4a

has been reported in approximately two thirds of basaloid

. Table 2.2

Immunohistochemical studies to differentiate vulvar Paget

disease of skin or rectal origin, pagetoid urothelial

intraepithelial neoplasia (PUIN), and melanoma

CK7 CK20

GCDFP-

15 CEA

S-100,

HMB-45,

and

Melan-A UPK

As a primary

skin

neoplasm

+ 0 + + 0 0

Related to

anorectal

carcinoma

0 + 0 + 0 0

PUIN related

to urothelial

carcinoma

+ +(0) 0 0 0 +

Melanoma 0 0 0 0 + 0

CK 7, cytokeratin 7; CK 20, cytokeratin 20; GCDFP-15, gross cystic

disease fluid protein-15; CEA, carcinoembryonic antigen; UPK,

Uroplakin III

Source: From refs. [173].
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or warty VIN lesions [137]. Immunohistochemical expres-

sion of p16INK-4a was demonstrated in 92% of high-grade

VIN lesions in one study, and these cases had nearly the full

thickness expression of p16INK in the involved epithelium.

In low-grade VIN lesions, two of ten were immunoreactive,

and in these cases, the reactivity was limited to the

intraepithelial neoplastic predominately within in the

lower half of the epithelium [133]. Oncogenic HPV is

usually present in high-grade warty and basaloid VIN

lesions, with type 16 being the usual type identified.

Oncogenic HPV is significantly less common in VIN

of differentiated type [94,134,148]. Approximately a third

of cases demonstrated overexpression of Cyclin D1 in

a series or 13 cases of VIN. None of these cases demon-

strated lack of pRb protein [93]. Differentiated VIN lesions

usually express p53 in the basal and some parabasal cells

and are not associated with oncogenic HPV [88,183].

Cellular proliferation analysis employing immunohisto-

chemical studies for BCL 2 and Ki – 67 (MIB – 1) does not

appear to be of much value in the diagnosis of VIN lesions

although Ki-67 may have some value in grading and

identifying low-grade lesions [96].

Most high-grade VIN lesions contain DNA aneuploid

populations of cells [59,178]. DNA analysis by microspec-

trophotometry of multifocal lesions suggests that separate

lesions arise from separate stem cells, forming distinguish-

able clones. Large confluent lesions may result from cen-

trifugal growth from a single cell line or by confluence of

separate and distinct clones [178]. In single VIN lesions,

approximately half have different stem cells by DNA

microspectrophotometry, suggesting that such lesions

may undergo clonal evolution[178]. The cells of VIN are

immunoreactive for some low and high molecular-weight

keratins and keratin expression provides some evidence of

lack of cellular maturation in VIN [53].

Immunohistochemical studies for cellular prolifera-

tion employing BCL 2 and Ki-67 (MIB-1) have not been

demonstrated to be of significant value in the diagnosis of

VIN lesions.

Clinical Behavior and Treatment

The clinical course of VIN following treatment has been

well studied; however, there are relatively few long-term

studies of untreated VIN [85,86]. There is evidence that

untreated VIN 3 will progress to invasive squamous cell

carcinoma, and this has been reported with invasion being

observed within 8 years of the diagnosis of VIN [85,86].

VIN associated with vulvar invasive squamous cell carci-

noma diagnosed within excised VIN lesions is reported

in 2–20% of larger series that have specifically looked for

this association [24,80]. In evaluation of epithelial changes

adjacent to vulvar squamous cell carcinoma, 60–80% of

superficially invasive carcinomas and 25% of deeply inva-

sive carcinomas have adjacent VIN [184]. Differentiated

(simplex) VIN was reported associated with vulvar squa-

mous cell carcinoma in seven of 12 (58%) patients in one

study [183]. This study suggests that there is a stronger

association between differentiated VIN and squamous cell

carcinoma than there is between the other recognized VIN

types and invasion. There are no known differences in

clinical behavior between warty and basaloid VIN. Squa-

mous cell carcinoma, in the other VIN types, also occurs

most commonly in postmenopausal women, although it

may occur in women of reproductive age [69]. Spontane-

ous regression of VIN has been observed in young

women; however, no long-term controlled prospective

studies have evaluated this event specifically [30,58].

Regression appears to be most common in young

women and those who are pregnant, whereas women of

advanced age, those who are severely immunosuppressed,

and women with Fanconi anemia are at a greater risk for

invasion [23,179].

Conservative therapy is now recommended for VIN,

and most cases are managed with local excision; laser

ablation also may be appropriate for selected patients,

especially when the VIN lesion involves the non-hairy

skin or mucous membrane areas (e.g., the vulvar vestibule

and perianal areas). Topical imiquimod has gained some

application in the treatment of vulvar condyloma

acuminatum and VIN lesions [156,163]. Women who

are cigarette smokers appear to have a higher frequency

of recurrence of VIN lesions, and cessation of smoking is

recommended [176].

Squamous Cell Carcinoma

Approximately 95% of malignant tumors of the vulva are

squamous cell carcinomas. Vulvar squamous cell carci-

noma has an overall incidence of approximately 1.5 per

100,000 women in the USA; this rate increases with

advancing age to as high as 20 per 100,000 in older

women [155]. The American Cancer Society reports over

3,400 new cases of vulvar squamous cell carcinoma in

the USA annually [4]. Unlike VIN, the incidence of vulvar

squamous cell carcinoma in the USA has not increased

significantly since 1973 [155]. The mean age at presen-

tation is 60–74 years [92,155]. Vulvar carcinoma may

occur in younger women and adolescents, and has been

described in a 12 year old [2,124].
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Epidemiologic studies of women with vulvar carci-

noma have identified an increased risk with prior or

current vulvar VIN, condyloma acuminatum, and cervi-

cal carcinoma. In these cases, oncogenic human papillo-

mavirus is usually a significant factor. Vulvar lichen

sclerosus is also associated with an increased life-time

risk of vulvar carcinoma, which does not appear directly

related to oncogenic HPV. In addition, factors including

older age, number of life-time sexual partners, cigarette

smoking, immunodeficiency, chronic granulomatous

disease, most notably granuloma inguinale, diabetes

mellitus, achlorhydria, poor perineal hygiene, and genital

granulomatous disease have been associated [128,146].

Occupational risk is reported in women cotton mill

workers, and women with industrial exposure to indus-

trial oils, as well as those working in the dyeing and cutlery

industries. Topical exposure to arsenicals also increases

risk. A possible increased frequency has been suggested

for women with blood group A, but findings remain

inconclusive [128]. Vulvar carcinoma may occur during

pregnancy, although parity does not appear to be a

significant risk factor.

Current evidence supports the view that women at risk

for vulvar carcinoma can be separated into two groups:

those who have associated HPV squamous lesions, specif-

ically VIN, and those with vulvar disease not associated

with HPV including known vulvar dermatoses (especially

lichen sclerosus) and those related to other conditions,

such as chronic granulomatous disease. One case related

to hidradenitis suppurativa has been reported [146]. The

frequency of oncogenic HPV associated vulvar squamous

cell carcinoma is different between young and older

women. HPV, usually type 16, is reported in less than one

fifth of vulvar carcinomas in older women (mean age

77 years), whereas approximately four fifths of the vulvar

squamous carcinomas identified in younger women (mean

age 50 years) are HPVassociated. The histopathologic type

of invasive carcinoma also differs. In the older women

vulvar squamous cell carcinomas are usually well dif-

ferentiated and highly keratinized. In younger women,

the tumors are usually warty or basaloid carcinomas

[43,93,157].

Older women with vulvar carcinoma (mean age,

77 years) typically do not have associated VIN or a history

of heavy cigarette smoking. Their tumors rarely contain

HPV, and typically they are well-differentiated keratinizing

squamous cell carcinomas (> Table 2.3) [91,93,157].

Suppressed immunocompetence is recognized as a risk

factor in these women [23,179]. Womenwith HPV-related

cervical neoplasiawith lowCD4 counts who are treatedwith

triple combination antiretroviral therapy can have decreased

plasma human immunodeficiency virus-1 (HIV-1) levels,

increased CD 4 cell counts, and partially restored immune

function. This restored immune function is associated with

regression of cervical lesions in these women [74].

Women with differentiated, non-HPV-related, vulvar

squamous cell carcinoma often have associated vulvar

dermatoses, especially lichen sclerosus [20]. Primary evi-

dence based on p53 mutation analysis and clonal studies

suggests that squamous cell hyperplasia of the vulva is

probably not a precursor of non-HPV-related vulvar squa-

mous cell carcinomas [88]. Women with vulvar lichen

sclerosus who develop squamous cell carcinoma tend to

be older; their primary tumors more commonly involve

the clitoris and are typically not associated with VIN of the

warty or basaloid types. VIN was identified in 5% of

the cases in one series [20]. It is recognized that there

is an under reporting of skin diseases related to vulvar

carcinoma. Squamous carcinomas associated with lichen

sclerosus express tumor suppressor gene product p53 in

nearly one half the cases and cytokine transforming

growth factor-beta (TGF-b) in one third of the cases as

compared to 19% and 9%, respectively, for nonlichen

sclerosus-related tumors. Approximately one half of these

lichen sclerosus-associated tumors are associated with a

prominent fibromyxoid stromal response, as compared to

nonlichen sclerosus-related tumors [20]. From a literature

review of a cohort of symptomatic women with vulvar

lichen sclerosus, it was reported that 9% subsequently

presented with VIN and 21% with vulvar squamous cell

carcinoma. The carcinoma presented 1–23 years (mean,

4 years) after the onset of symptoms [20].

. Table 2.3

Histologic subtypes of squamous vulvar carcinoma

Basaloid carcinoma

Warty (condylomatous) carcinoma

Verrucous carcinoma

Giant cell carcinoma

Spindle cell carcinoma

Acantholytic squamous cell carcinoma (adenoid squamous

carcinoma)

Lymphoepithelioma-like carcinoma

Plasmacytoid squamous cell carcinoma

Basal cell carcinoma

Metatypical basal cell carcinoma (basosquamous

carcinoma)

Adenoid basal cell carcinoma

Sebaceous cell carcinoma

NOS, not otherwise specified.
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Stage IA Invasive Squamous Cell Carcinoma
(AJCC T1a, M0, N0; FIGO Stage IA)

General Features

The majority of vulvar squamous cell carcinomas in the

USA are stage 1, being 2 cm or less in diameter and

clinically confined to the vulva without evidence of exten-

sion to other sites or lymph node metastasis. Stage 1

vulvar carcinomas are divided into two subgroups

based on depth of invasion. A stage IA vulvar carcinoma

is a superficially invasive squamous cell carcinoma with

a depth of invasion of 1 mm or less and a diameter of 2 cm

or less. The staging of vulvar carcinoma as recommended

by the American Joint Committee on Cancer (AJCC) is as

summarized in >Tables 2.4 and > 2.5 (American Joint

Committee on Cancer 2010) [5].

A stage IA (FIGO Stage IA; AJCC T1a) carcinoma of

the vulva is defined as a single lesion measuring 2 cm or

less in diameter with a depth of invasion of 1 mm or less

regardless of the presence of vascular invasion. Tumors

with more than one site of invasion are not included in

this stage [89,180]. It is recommended that the term

‘‘microinvasive carcinoma’’ not be used in reporting vul-

var carcinoma because there is no agreement on the def-

inition of the term.When the term is used, it usually refers

to vulvar squamous cell carcinomas with a depth on

invasion or thickness of 5 mm or less. In a multivariate

. Table 2.4

American Joint Committee on Cancer (AJCC) staging of

vulvar carcinoma when pathologic staging is performed, it

is designated ‘‘pT’’; clinical staging is designated ‘‘T’’

TX: Primary tumor cannot be assessed

T0: No evidence of primary tumor

Tis: Carcinoma in situ (preinvasive carcinoma)

T1: Tumor confined to the vulva or vulva and perineum, 2

cm or less in greatest dimension. (Stage T1 N0 M0)

T1a: Tumor confined to the vulva or vulva and perineum,

2 cm or less in greatest dimension, and with stromal

invasion no greater than 1 mm.a

T1b: Tumor confined to the vulva or vulva and perineum,

2 cm or less in greatest dimension, and with stromal

invasion greater than 1 mm.a

T2: Tumor of any size with extension to adjacent perineal

structures (lower/distal1/3 urethra, lower/distal1/3 vagina,

anal involvement, with negative nodes (FIGO uses the

classification T2/T3. This is defined as T2 in TNM)

T3: Tumor of any size with extension to any of the following:

upper/proximal 2/3 of urethra, upper/proximal 2/3 vagina,

bladder mucosa, rectal mucosa, or fixed to pelvic bone

(FIGO uses the classification T4 for this group. This is defined

as T3 in TNM)

aThe depth of invasion is defined as the measurement of the tumor

from the epithelial–stromal junction of the adjacent most superficial

dermal papilla to the deepest point of invasion.

Source: From AJCC Cancer Staging Manual, 7th ed. Springer, New York,

Dordrecht, Heidelberg, London, 2010 [5].

. Table 2.5

FIGO staging: carcinoma of the vulva 2009

Stage I Tumor confined to the vulva (Stage I, T1 N0 M0).

Stage IA: Lesions 2 cm or less in size, confined to

the vulva or perineum, andwith stromal invasion of

1.0 mm or less, no nodal metastasis.a (Stage T1a)

Stage IB T1b: Lesions greater than 2 cm in size,

with stromal invasion greater than 1.0 mm,

confined to the vulva or perineum, with negative

nodes.a (Stage T1b)

Stage II Tumor of any size with extension to adjacent

perineal structures (1/3 lower urethra, 1/3 lower

vagina, anus, with negative nodes (Stage T2N0M0)

Stage III Tumor of any size with or without extension to

adjacent perineal structures (1/3 lower urethra,

1/3 lower vagina, anus) with positive inguinal–

femoral nodes

IIIA (i) with 1 lymphnodemetastasis (of 5mmor less) or

IIIA (ii) 1–2 lymph node metastasis(es) (<5 mm)

IIIB (i) With two or more lymph node metastasis (of

5 mm or > 5 mm), or

IIIB (ii) With three or more lymph node metastasis

(<5 mm)

IIIC With positive nodes with extracapsular spread.

Stage IV Tumor invades other regional (2/3 upper urethra,

2/3 upper vagina) or distant structures

IA Tumor involves any of the following:

IVA (i) Upper urethra and/or vaginal mucosa, bladder

mucosa, rectal mucosa, or fixed to pelvic bone; or,

IIVA (ii) Fixed, or ulcerated inguinal–femoral lymph nodes;

IVB Any distant metastasis including pelvic lymph

nodes

aThe depth of invasion is defined as the measurement of the tumor

from the epithelial–stromal junction of the adjacent most superficial

dermal papilla to the deepest point of invasion.

FIGO ref: Pecorelli S, Denny L, Ngan H, Pecorelli S, Hacker N, Bermudez

A, Mutch D, Revised FIGO staging for carcinoma of the vulva, cervix,

and endometrium. Int J Gynecol Obstet. 2009;105:103–104.
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retrospective analysis of 78 cases of ‘‘microinvasive’’ vulvar

squamous carcinoma fulfilling this 5 mm criteria, 28

(36%) were pathologic stage IA, 40 (51%) pathologic

stage 1B, six (8%) pathologic stage II, and four (5%)

pathologic stage III [184]. The term ‘‘microinvasion’’ is

not recommended by the World Health Organization, the

International Society for the Study of Vulvovaginal Dis-

ease (ISSVD), or the AJCC. Reporting the diameter of the

tumor, the depth of invasion, the thickness of the tumor,

the presence or absence of vascular space involvement, and

the status of surgical margins clearly defines the tumor and

its extent. These findings will influence treatment options

and are included in the College of American Pathologists

Vulvar Cancer protocol for synoptic reporting [31,171].

Gross Findings

Stage 1 invasive vulvar squamous cell carcinoma may

present as an ulcer, a red, brown, or black macule or

papule, or a white hyperkeratotic plaque. The invasive

carcinoma may be associated with VIN and clinically

present as a VIN lesion. Although the presence of invasion

associated with VIN may be heralded by the finding of an

associated ulcer, irregularly contoured elevated mass,

abnormal vascularity, or marked hyperkeratosis, no spe-

cific clinical findings definitively separate VIN from VIN

with squamous carcinoma [24].

Tumor diameter alone in stage 1 vulvar carcinoma is

not a reliable predictor of lymph node status. In a study of

190 patients with vulvar carcinomas 2 cm in diameter or

smaller, 36 (19%) had lymph node metastasis. Of those

with node metastasis, the relative 5-year survival was

78.6%, compared with 97.9% survival at 5 years for

those with negative nodes [78].

Microscopic Findings

The identification of a squamous cell carcinoma arising

in VIN lesion, or in differentiated VIN, includes (1) Iso-

lated neoplastic squamous cells with increased eosino-

philic cytoplasm and atypical nuclei with prominent

nucleoli within the adjacent dermis. (2) Loss of the orderly

palisaded orientation of the basal keratinocytes of the

dermal papillae. (3) Irregular nests of neoplastic squa-

mous cells with disorderly orientation within the dermis.

(4) Dyskeratosis and keratin pearl formation in the basal

and parabasal layers. (5) Focal dermal reaction with fibro-

sis (dermal desmoplasia) or edema locally evident in the

area of invasion [92,139]. Immunohistochemical study of

laminin may also be of some value in that continuous

reactive laminin is usually seen about nests of VIN, but

discontinuous reactivity of laminin is identified about

invasive squamous epithelium [48,92].

In a study of 78 cases of vulvar squamous cell carci-

noma with invasion of 5 mm or less, of 40 patients with

inguinal lymph node dissections, five had concurrent

lymph node metastases. Concurrent lymph node metasta-

ses were compared to tumor depth of invasion, tumor

thickness, tumor horizontal spread, estimated tumor vol-

ume, tumor histologic squamous tumor type, tumor grade,

primary pattern of invasion, multi-focality of tumor of the

vulva, presence of perineural invasion, presence of angio-

lymphatic invasion, histologic type of VIN, as well as the

presence of lichen sclerosus. In this detailed study, only

tumor depth of invasion was statistically significant in cor-

relating with the presence of lymph node metastases

(p = 0.027, n = 78, ANOVA). All additional correlations

between these findings and lymph node metastasis were

not statistically significant (p > 0.05) [184].

In that the staging of a stage IA invasive vulvar carci-

noma is based upon the ‘‘depth of invasion of the tumor’’

(> Fig. 2.12). This measurement requires a calibrated ocu-

lar or comparable measuring device, as does the measure-

ment of the thickness of the tumor. The measurement of

the ‘‘depth of invasion’’ for staging stage 1 vulvar carcinoma

is defined as the measurement from the epithelial dermal

(stromal) junction of the most superficial adjacent dermal

papillae to the deepest point of invasion (> Fig. 2.12). The

measurement from the surface of the tumor, or from the

base of the granular layer if a keratin layer is present, to

the deepest point of invasion is defined as the ‘‘thickness

of the tumor.’’ Both measurements are valuable, because

in cases in which the tumor is ulcerated the thickness

may be 1 mm or less and the depth of invasion may be

well beyond 1 mm, and a thickness measurement alone

would underestimate the depth of invasion (> Fig. 2.12).

Methods of measurement require a description along with

themeasurement within the pathology report [31,171,174].

There can be some difficulties in measuring the depth

of invasion in some cases, especially if there is tangential

sectioning of the specimen, or the surface epithelium is

distorted, disrupted, or folded. In some cases, the depth

of invasion can be more readily calculated by measuring

the thickness of the tumor and subtracting the epithelial

measurement from the surface to the epithelial–dermal

(stromal) junction of the immediately adjacent dermal

papillae. The measurement should be made from ‘‘. . .the

epithelial-stromal junction of the adjacent most superfi-

cial dermal papilla,’’ and in some cases, the immediately
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adjacent dermal papillae is not applicable for various

reasons, including that it is not themost superficial dermal

papillae, which may be the second papillae over on either

side of the tumor. The issue is also not of such importance

when the depth of invasion is obviously over 1 mm. In

some cases, levels of the block containing the section of

tumor with the apparent deepest point of invasion may be

worth obtaining to identify the best-orientated section

with the deepest point of invasion. In rare cases, the

involved epithelium may not have dermal papillae, and

in such cases, a measurement from the epithelial–dermal

(stromal) junction of the adjacent epithelium uninvolved

by tumor should be representative. In general, with a well-

oriented specimen with a tumor less than 3 mm in depth,

and totally excised with intact noninvolved epithelium

adjacent to the tumor, the measurements of depth of

invasion and tumor thickness can be made reliably

(> Figs. 2.12 and > 2.13). In larger tumors, the diameter

and dimensions of the tumor may be too great to include

an adjacent dermal papillae; however, this often can be

overcome by appropriate sectioning. With a partially

excised tumor, or when the tumor is superficially biopsied,

these tumor measurements cannot be made reliably. When

marked acanthosis is present, the thickness of the epithe-

lium may give an overestimate of the depth of invasion. If

the tumor is ulcerated, the thickness measurement may

underestimate the true tumor size. TheCollege of American

Pathologists has recommended that the following informa-

tion be included in the surgical pathology report [31,171].

1. Depth of invasion of the tumor in millimeters and

thickness of the tumor in millimeters

2. Method of measurement of the depth of invasion and

thickness

3. Presence or absence of vascular space involvement by

tumor

4. Diameter of the tumor (as measured from the gross

surgical specimen)

5. Clinical measurement of the tumor diameter, when

available.

. Fig. 2.12

Squamous cell carcinoma; measurement for the depth of invasion. (a) The depth of invasion is measured from the

epithelial–dermal junction of the adjacent-most superficial dermal papillae to the deepest point of invasion. This

measurement is applicable whether or not the surface epithelium is ulcerated or keratinized. This is the AJCC recommended

method of measuring vulvar squamous cell carcinomas in determining if a tumor is Stage T1a, or T1b (From AJCC Cancer

StagingManual, 6th ed. New York: Lippincott, Williams &Wilkins; 2002, with permission. Figure� E.J. Wilkinson, 2007). If the

tumor is keratinized, the thickness of tumor is measured from the granular layer to the deepest point of invasion. For

squamous cell carcinomas the convention is to measure from the bottom of the granular layer. For melanoma the

convention is to measure from the top of the granular layer. If the epithelium is not keratinized the thickness of the tumor is

measured from the surface of the tumor to the deepest point of invasion (Figure� E.J. Wilkinson, 2007.). (b) Melanoma and

squamous cell carcinoma; measurements for tumor thickness when the tumor is ulcerated. The tumor thickness is measured

from the surface of the ulcerated tumor to the deepest point of invasion. For melanomas, the level of invasion is measured

and expressed as Clark’s Levels. For squamous cell carcinoma the depth of invasion is a more accurate measurement of the

true depth of the tumor, as measured from the epithelial dermal junction of the adjacent dermal papillae to the deepest

point of invasion (Figure � E.J. Wilkinson, 2007.) (from Wilkinson EJ and Stone IK, Atlas of Vulvar Disease. Wolters Kluwer/

Lippincott-Williams Wilkins, 2008 (ref: 174)
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When there is a question as to whether invasion is

present and additional sectioning does not resolve the ques-

tion, it is recommended that invasion not be diagnosed.

Clinical Behavior and Treatment

Patients who have had stage 1A invasive vulvar squamous

cell carcinoma that was treated who have recurrence, or

have a second primary squamous cell carcinoma of the

vulva, risk regional lymph node metastasis and death

from recurrence. In a study of 28 women with Stage 1A

vulvar carcinoma, none had recurrence of squamous cell

carcinoma 240 months of follow-up [184]. In a series of

26 women with VIN and associated superficially invasive

squamous cell carcinoma, ten (38%) of these patients expe-

rienced recurrence of VIN or superficially invasive squa-

mous cell carcinoma, all within 36 months of treatment

[76]. Three of these ten women subsequently presented

with frankly invasive vulvar squamous cell carcinoma. Of

the patients without recurrence of VIN or superficially

invasive carcinoma, none had regional lymph node or

distant metastases and none died of tumor. In another

study of 40 patients with T1a (stage 1A) vulvar carcinomas,

none had regional lymph node metastasis; however, two

patients had vulvar recurrence, and one of themhad a groin

node metastasis associated with the recurrence [100].

There are relatively limited data specifically evaluat-

ing tumors with a depth of invasion of 1.1 mm to 2 mm.

In two relatively small studies specifically examining

tumors with invasion of 1–2 mm, without vascular space

involvement, none had node metastasis [13,122,184].

In a multivariate analysis performed by Yoder et al., six

of 19 (31%) of cases with 1.1–2.0 mm depth of invasion

had recurrence of vulvar squamous cell carcinoma [184].

Of these cases, however, recurrence did not influence

survival and those women with tumors having a depth

of invasion of 2.0 mm or less of invasion had 100% over-

all survival at 240 months [184]. Until more data are

available on tumors that invade between 1 and 2 mm,

the evidence that women with such tumors have limited

risk of regional lymph node metastasis should be consid-

ered when node assessment is considered in such patients.

Recurrence is a recognized risk, and treatment with wide

local excision/partial vulvectomy in these patients is gen-

erally accepted.

Women with tumors having a depth of invasion of

2.1–3 mm or less have significant risk of regional lymph

node metastasis, recurrence of tumor, and reduced sur-

vival. With this depth of invasion, there is inguinal lymph

node metastasis in approximately 10% of cases. In one

study on women with tumors having a depth of invasion

between 2.1 and 3.0 mm, five of 16 (31%) cases had recur-

rent squamous cell carcinoma. These women had a 93%

survival at 258 months, whereas women with tumors

greater than 3.1 mm of invasion had 79% survival at

231 months [184]. Selected patients with tumors with

a depth of invasion of 2.1–3 mm may be treated by wide

local excision with ipsilateral regional node dissection [63].

Vulvar squamous cell carcinomas with a depth of inva-

sion exceeding 3.1 mm are associated with an increased

risk of recurrence and death. In one study of tumors

exceeding 3 mm invasion, five of 15 (33%) cases had

recurrence of tumor with an overall survival of 79% at

231 months [184]. In a study evaluating both depth of

invasion and tumor thickness, more than 40% of the cases

had groin metastasis when the thickness of the tumor

exceeded 4 mm [13]. Women with vulvar squamous car-

cinomas with a 5 mm depth of invasion, have been found

to have inguinal lymph node metastasis in approximately

15% of cases (> Fig. 2.14).

The type of surgery for vulvar squamous cell carcino-

mas with a depth of invasion less that 5 mm does not

appear to influence recurrence of squamous cell carci-

noma. In a study of 78 patients with tumors of 5 mm in

depth of invasion or less, 44 (56%) underwent wide local

excision (partial vulvectomy), of which three had adjuvant

radiation, seven (9%) had total (simple) vulvectomy, and

27 (35%) had total vulvectomy with inguinal–femoral

lymph node dissection (radical vulvectomy); one of

whom had adjuvant radiation therapy. No association

was identified between recurrent squamous cell carcinoma

and the type of surgical procedure performed [184].

. Fig. 2.13

Squamous cell carcinoma. The depth of invasion is 0.7 mm

from the most superficial adjacent dermal papillae to the

deepest point of invasion
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Surgical margin assessment correlates with recurrence in

women treated with vulvar squamous cell carcinoma. The

presence of VIN at a surgical margin has borderline statisti-

cal significance related to recurrence of VIN.Of 19 caseswith

VIN at a surgical margin, six (58%) had recurrence of VIN.

In contrast, only four of 59 (91%) womenwith margins free

of VIN or squamous cell carcinoma had recurrence of VIN.

In this study, two cases had invasive squamous cell carci-

noma at a surgical margin, and both had recurrence, or

persistent, squamous cell carcinoma [184]. This study iden-

tified a strong association between the type of surgery

performed and surgical margin involvement by either VIN

or invasive squamous cell carcinoma. Of 19 cases with VIN

at the margin of excision, 15 (79%) were found in cases

treatedwithwide local excision.Of the 78 cases in this study,

44 cases were treated by wide local excision and of these, 15

had VIN at a surgical margin, and two had invasive squa-

mous cell carcinoma at the margin [184].

For now, it is safe to say there is a diminishing small

risk of inguinal lymph node metastasis with tumors

that are stage IA (T1a1) with a depth of invasion of

1 mm or less. For patients with stage IA carcinoma of

the vulva, the recommended therapy is wide local excision

without vulvectomy. Total excision of a lesion suspected

of being a stage IA invasive carcinoma is necessary to

assure that an associated deeper squamous carcinoma is

not immediately adjacent to the apparently superficially

invasive focus. The surgical specimen typically encom-

passes the apparent VIN lesion and any associated hyper-

keratotic or ulcerative lesions. The specimens are usually

not more than 2–3 cm in greatest dimension, usually with

1 cm or less clinically negative margins. Sampling of the

ipsilateral groin nodes, or bilateral groin nodes if the

tumor is midline, has been suggested. For stage IA (T1a)

vulvar carcinomas, the probability of node metastasis is

extremely small, and node sampling or resection is not

contributory inmost cases [92,170,184]. Based on analysis

of published series, the current treatment of these patients

is partial deep vulvectomy (deep local excision) without

lymphadenectomy [67,68,100,184].

Invasive Squamous Cell Carcinoma

Clinical Features

Women presenting with vulvar carcinoma may have

a wide variety of presenting complaints relevant to the

vulvar tumor, especially if the tumor is more advanced.

Pruritus, burning, pain, bleeding, discharge, dyspareunia,

dysuria, unpleasant odor, or palpation or observation of

a mass have all been reported. A past medical history of

vulvar intraepithelial neoplasia (VIN), condyloma acu-

minatum, lichen sclerosus, or other chronic inflammatory

diseases of the vulva may be present. Mental confusion and

disorientation related to hypercalcemia have been reported

associated with vulvar squamous cell carcinoma. After the

ovary, the vulva is the second most common gynecologic

tumor site associated with hypercalcemia. Vulvar squamous

carcinomas with associated hypercalcemia usually are large,

well differentiated, and without bony metastasis [112]. Sur-

gical excision of the tumor results in the serum calcium

levels returning to normal, and if mental symptoms related

to the hypercalcemia were present, these also regress. The

hypercalcemia results from secretion by the tumor of para-

thyroid hormone (PTH) or PTH-like substance.

Invasive squamous carcinoma may present as a lesion

associated with VIN, as a focal ulcer or hyperkeratotic area

in a field of vulvar lichen sclerosus, an exophytic papillo-

matous mass, or as an endophytic ulcer. The tumor is

usually located on the labium minus or majus; however,

the clitoris is primarily involved in less than one fifth of

cases. Typically, the tumor is solitary (> Figs. 2.15 and
> 2.16); less than 10% are multifocal.
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. Fig. 2.14

Percent of women who underwent lymphadenectomy with

inguinal lymph node metastasis plotted against the depth

of invasion of their tumor. The frequency of lymph node

metastasis rises rapidly with depth of invasion beyond

1 mm (Reprinted by permission of E.J. Wilkinson)
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Microscopic Findings

Vulvar squamous cell carcinoma is typically contiguous

with adjacent vulvar skin or mucosa, and that epithelium

may be involved with VIN, lichen sclerosus, chronic inflam-

mation, or other changes [28]. The invasive tumor typi-

cally lacks the usually orderly palisaded orientation of the

basal epithelial cells with the underlying dermis. The adja-

cent dermis often has edema, desmoplastic change, and/or

an associated inflammatory cell infiltrate that is typically

not in direct contact with the invasive epithelial cells, but

within the reactive dermis immediately below and adja-

cent to the tumor. Some prominent vascularity may be

present within the dermis immediately below the tumor.

The tumor may invade with a broad pushing pattern, or

have variable degrees of ‘‘finger-like’’ growth within the

dermis, including single tumor cells within dermis. The

tumor growth pattern influences the risk of regional metas-

tasis in tumors exceeding 1 mm in depth of invasion [184].

A grading system for infiltrative patterns of vulvar carci-

noma has been proposed [184]. Capillary-like vascular

space invasion by the tumor may be evident and in such

cases the tumor can usually be found attached to the lining

of the capillary-like space. The tumor is composed of

neoplastic squamous epithelial cells that may have variable

eosinophilic cytoplasm with nuclei that exhibit variable

degrees of anisonucleocytosis with nuclear chromatin

abnormalities including clumped and radially dispersed

chromatin. Nucleoli are usually present, and mitotic fig-

ures including abnormal mitotic figures may be evident,

especially near the epithelial–dermal junction.

A number of grading systems for vulvar squamous cell

carcinomas have been proposed. However, to date no uni-

form grading system has been unanimously accepted. An

effective grading systemmust reflect clinical behavior, pref-

erably include three grades only as applied in most other

grading systems in gynecologic pathology, and be applicable

to the various subtypes of vulvar squamous carcinoma

including warty, basaloid, and keratinizing types. The diffi-

culty is that with current systems, basaloid carcinomas

would be graded G3 or G4, which would not necessarily

predict behavior. The American Joint Committee on Can-

cer (AJCC) recommends that histopathologic grading of

vulvar carcinoma be recorded as follows: GX, grade cannot

be assessed; G1, well differentiated; G2, moderately differ-

entiated; G3, poorly differentiated; andG4, undifferentiated

(American Joint Committee on Cancer 2010) [5]. The

Gynecologic Oncology Group (GOG) advocates a system

according to the percentage of undifferentiated cells. The

latter are small cells with scant cytoplasm showing little or

no differentiation and infiltrating the stroma in either

. Fig. 2.15

Squamous cell carcinoma. The tumor involves the medial

aspect of the left anterior labium majus and clitoris

. Fig. 2.16

Squamous cell carcinoma. The tumor presents as a nodular

mass on the right posterior labia majus. There is associated

lichen sclerosus
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elongated cords or small clusters [78]. Grade 1 tumors

have no undifferentiated cells (> Figs. 2.16–2.18), grade 2

tumors contain less than 50% undifferentiated cells, grade

3 tumors (> Fig. 2.19) have greater than 50% but less than

100%, and grade 4 is essentially entirely composed of

undifferentiated cells. The risk of recurrence is reportedly

higher with increasing grade [78,81,142].

In addition to tumor staging (as summarized in
>Tables 2.4, > 2.5, and > 2.6), the AJCC staging system

reports regional lymph node status (as N) and the

presence or absence of metastases (as M) (> Table 2.6).

All lymph node tissues should be submitted for micro-

scopic analysis. The microscopic evaluation of lymph

nodes for detection of metastatic cell squamous carcinoma

may be augmented by immunohistochemistry using a poly-

clonal cytokeratin antibody. Pathologic findings included in

the College of American Pathologists (CAP) guidelines for

evaluation of vulvar squamous cell carcinoma are the same

for deep and superficial invasive squamous cell carcinomas

(see > Stage 1a Invasive Squamous Cell Carcinoma,
>Microscopic Findings) [31,171]. The CAP Surgical

Pathology Cancer Case Summary/Checklist provides

a synoptic approach to reporting vulvar cancer cases for

either excisional biopsies or resections. In addition to

tumor staging, the checklist includes macroscopic observa-

tions including specimen type, type of lymphadenectomy

if performed, specific tumor site, and tumor size. Micro-

scopic features to record include the histological type

of tumor, the histologic grade, the pathologic stage

(pTNM/FIGO), tumor depth of invasion, tumor border

features, surgical margin status, presence or absence of

venous/lymphatic invasion by tumor. Additional patho-

logic findings, including the pathologic findings in the

adjacent vulvar skin or mucosa, and any additional com-

ments can be added [31,171].

Chromosomal and Immunohistochemical
Studies

Cytogenetic studies on vulvar carcinomas have demon-

strated that they are genetically complex with multiple

chromosomal rearrangements [175]. Nonetheless, they

remain karyotypically stable in culture. The tumors typi-

cally are heterogeneous with multiple, but closely related,

clonal populations. Both development and progression

are apparent sequelae of altered gene expression. A study

of vulvar carcinomas employing flow cytometry and

image analysis demonstrated a high frequency of aneu-

ploidy with a predominance of tumors within the

hypotetraploid range [44].

Immunohistochemical studies employing monoclonal

antibodies to MIB-1 (Ki-67), a proliferation-associated

marker, have demonstrated two distinct tumor labeling

patterns, diffuse and localized, that appear to be associated

with prognosis; the diffuse pattern is associated with

poor prognosis [75]. Quantitation of Ki-67 (MIB-1) and

Ag-NOR do not appear to predict the presence or absence

of inguinal-femoral lymph node metastasis, although a

correlation was found between the mitotic index and the

Ki-67 expression [50]. In vulvar squamous cell carcinoma

associated with lichen sclerosus, it has been observed

. Fig. 2.17

Invasive keratinizing squamous cell carcinoma, well

differentiated. Tongues of well-differentiated squamous

epithelium with keratinization are evident

. Fig. 2.18

Invasive keratinizing squamous cell carcinoma, well

differentiated. The cells have abundant cytoplasm and

large, round nuclei with prominent nucleoli
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that Ki-67 expression is increased in squamous hyperplasia

adjacent to the squamous cell carcinoma. These findings

may imply premalignancy or a reactive process related

to the carcinoma [140]. In addition, p53 is expressed

in the neoplastic component when differentiated VIN is

also associated [183]. Immunohistochemical expression of

p16INK-4a is commonly expressed in vulvar squamous

tumors andVINassociated with oncogenicHPV [129,133].

Histologic Subtypes of Vulvar Squamous
Cell Carcinoma

Squamous cell carcinoma of the vulva can be sub-

divided into several morphologically distinct subtypes

(> Table 2.3). Histologically, invasive squamous cell car-

cinomas that are not otherwise specified (NOS) usually

are well-differentiated tumors, but moderately and poorly

differentiated varieties are found in 5–10% of the cases

(see > Figs. 2.13 and > 2.16–2.19).

Basaloid Carcinoma

An increased prevalence of human papillomavirus (HPV),

mainly type 16, has been observed with certain types of

invasive squamous carcinomas of the vulva. Among these

are basaloid carcinomas, which occur in younger women

(mean age, 54 years), compared with typical keratinizing

squamous cell carcinomas (mean age, 77 years). HPV-

associated vulvar squamous cell carcinomas can be distin-

guished histopathologically from non-HPV-related

tumors, with agreement between observers noted in 67%

of cases [160]. Basaloid carcinomas frequently are associ-

ated with adjacent VIN, usually of the basaloid type. In

contrast to typical keratinizing squamous cell carcinomas,

basaloid carcinomas are associated with synchronous or

metachronous squamous neoplasms of the cervix and

vagina [93]. On gross examination, basaloid carcinomas

are similar to typical keratinizing squamous cell carcino-

mas. Microscopically, they are characterized by variable-

sized nests of immature squamous cells with little, if any,

squamous maturation. Some tumors are composed of

small, irregularly shaped nests and cords of cells surrounded

by a densely hyalinized stroma. The basal-type cells within

the nests and cords resemble those in the classic type of

carcinoma in situ of the cervix (> Figs. 2.20–2.22). Char-

acteristically, the cells are ovoid and relatively uniform in

size, with scant cytoplasm and a high nuclear cytoplasmic

ratio, and therefore they appear undifferentiated. Nuclei

contain evenly distributed coarsely granular chromatin,

creating a stippled appearance. A moderate degree of

. Fig. 2.19

Invasive squamous cell carcinoma, moderately to poorly

differentiated. Small nests and cords of invasive squamous

cell carcinoma are present without keratinization

. Table 2.6

Lymph node status and metastasis staging using the

American Joint Commission on Cancer (AJCC) staging

system

pNX: Regional lymph nodes cannot be assessed

pN0: No regional lymph node metastasis

pN1: Regional lymph node metastasis with the following

features:

pN1a: One or two (1 or 2) lymph node metastasis each

less than 5 mm (FIGO IIIA)

pN1b: One (1) lymph node metastases 5 mm or greater

(FIGO IIIA)

pN2: Regional lymph node metastasis with the following

features:

pN2a: Three or more or more lymph node metastases

each less than 5 mm (FIGO IIIB)

pN2b: Two or more lymph node metastases 5 mm or

greater (FIGO IIIB)

pN2c: Lymph node metastasis with extracapsular spread

(FIGO IIIC)

pN3: Fixed or ulcerated regional lymph node metastasis

(FIGO IVA)

Distant Metastasis (pM)

pMX: Distant metastasis cannot be assessed

pM0: No distant metastasis

pM1: IVB Distant metastasis (includes pelvic node

metastasis) (FIGO IVB)

Source adapted from ref. American Joint Committee on Cancer 2010.
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mitotic activity usually is evident. Occasionally, the cells in

the center of a nest show evidence of maturation and

contain more abundant cytoplasm. Small foci of keratini-

zation may be evident in the center of the nests, and keratin

pearls occasionally are present. Desmosomes usually are

not evident. HPV-16 can be detected in approximately

70% of basaloid squamous carcinomas (> Fig. 2.22) [93].

Although basaloid carcinoma is reported to be associated

with decreased survival in one age-controlled study [118],

no evidence of decreased survival was observed in rela-

tively large study [93].

Basaloid squamous carcinoma must be distinguished

from basal cell carcinoma, but at times this may be difficult.

In contrast to basaloid carcinoma, basal cell carcinomas

tend to be more circumscribed and have a lobular appear-

ance. The characteristic palisading of the outermost layer of

cells in the nests of basal cell carcinoma is lacking in basaloid

carcinoma. The differential diagnosis of basaloid carcinoma

also includes metastatic small cell carcinoma and Merkel

cell tumor. These tumors have a more diffusely infiltrative

pattern characterized by poorly defined nests, trabeculae,

and individual cells invading the stroma rather than the

broad anastomosing bands andwell-defined nests typical of

basaloid carcinoma. Small cell tumors usually are immu-

noreactive for neuroendocrine markers; Merkel cell tumors

have a characteristic perinuclear cytoplasmic ‘‘dot’’ demon-

strated by immunohistochemical study with cytokeratins.

Warty Carcinoma (Condylomatous
Carcinoma)

Warty carcinoma is found predominantly in younger

women (mean age, 55 years) and presents clinically as

a verrucoid or papillary tumor that may resemble condy-

loma acuminatum. Occasionally warty carcinoma or

verrucous carcinoma may arise in association with condy-

loma acuminatum [42,43]. On microscopic examination,

warty carcinoma has multiple papillary projections with

a keratinized epithelial surface and fibrovascular cores

(> Figs. 2.23 and > 2.24). Cytologic atypia is seen,

. Fig. 2.20

Basaloid carcinoma. A prominent desmoplastic stroma is

present

. Fig. 2.21

Basaloid VIN with basaloid carcinoma. The basaloid VIN

within the overlyingepitheliumhas similar cellular features to

the basaloid invasive tumor within the superficial and deep

dermis. The tumor is composed of immature-appearing

keratinocyteswithout significantmaturationor keratinization

. Fig. 2.22

Basaloid carcinoma. The tumor is composed of relatively

small cells with hyperchromatic, nuclei
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especially within the basal and parabasal cells, where there

is nuclear pleomorphism and nuclear hyperchromasia.

Multinucleation may be present. Mitotic figures usually

can be found and sometimes may be atypical. Cytoplasmic

perinuclear clearing similar to koilocytosis in VIN is pre-

sent in a substantial number of cells; it is the most char-

acteristic feature. At the junction between the exophytic

portion of the tumor and the underlying stoma, irregu-

larly shaped nests of epithelium are present that may be

associated with keratin pearls and dyskeratotic cells.

In this area, the tumor resembles a keratinized squamous

cell carcinoma. In some cases, these areas are small and

focal. Warty carcinoma is frequently associated with HPV

type 16 [42,93,157].

The clinical course of warty carcinoma appears gener-

ally good; however, lymph nodemetastasis may occur. The

prognosis appears intermediate between that of verrucous

carcinoma and squamous cell carcinoma of the usual type

[157]. Approximately 80% of warty and basaloid carcino-

mas have adjacent warty or basaloid VIN. About one

quarter of the warty and basaloid carcinomas are associ-

ated with other genital tract squamous neoplasias[93].

. Fig. 2.23

Warty (condylomatous) carcinoma. (a) The tumor has well-

differentiated neoplastic keratinocytes with keratinization.

At the deep margin, the tumor is composed of irregularly

shaped, varying sized nests that infiltrate the stroma in

a haphazard fashion. (b) The cords of neoplastic cells are

separated by a fibrovascular stroma. Keratinization is

present

. Fig. 2.24

Warty (condylomatous) carcinoma. Cells with pleomorphic

nuclei and vacuolated cytoplasm resembling koilocytes are

present within the neoplastic epithelium (Courtesy of R.J.

Kurman, M.D., Baltimore, MD.)
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Verrucous Carcinoma

Verrucous carcinoma is a highly differentiated squamous

carcinoma that has a verrucous pattern and invades with

a pushing border in the form of bulbous pegs of neoplastic

cells [17]. The term giant condyloma of Buschke–

Lowenstein is considered to be a synonym for verrucous

carcinoma, but it is confusing and therefore is not

recommended [175]. Squamous cell carcinomas at times

may have some of the architectural features of verrucous

carcinoma, but if they lack a high degree of differentiation,

or have a nonpushing pattern of invasion, they should not be

designated verrucous carcinoma. Verrucous carcinoma is

a papillary exophytic growth that may have the appearance

of an exophytic, broad-based condyloma acuminatum, and

distort or completely obscure the vulva (> Fig. 2.25). Sec-

ondary infection may be associated with a malodorous

discharge. Regional lymph nodes usually are not enlarged.

Condyloma acuminatum may be adjacent to verrucous

carcinoma, and rarely the tumor may merge into a typical

squamous cell carcinoma [42,43]. ‘‘Vulvar acanthosis with

altered differentiation’’ has been proposed as a probable

precursor of vulvar verrucous carcinoma. It is characterized

as a noninvasive squamous lesion with variable verrucoid

growth with acanthosis and parakeratosis. There is associ-

ated loss of the granular layer and pale cytoplasm of the

superficial keratinocytes. These changes were reported adja-

cent to vulvar verrucous carcinoma in seven cases in a study

of nine verrucous carcinomas from seven patients. Neither

this lesion nor the verrucous carcinomas in this study was

associated with human papillomavirus [110]. Verrucous

carcinoma may be associated with HPV, typically type 6

or variants of type 6.

The microscopic features of verrucous carcinoma in-

clude prominent acanthosis with a pushing tumor–dermal

interface and bland cytologic features (> Fig. 2.26)

. Fig. 2.25

Verrucous carcinoma. At the stromal interface the tumor

displays rounded, bulbous tongues of very well

differentiated squamous epithelium

. Fig. 2.26

Verrucous carcinoma. There is a well-defined tumor–

stromal interface with a pushing, growth pattern. The

keratinocytes are very well differentiated
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(see >Chap. 3, Diseases of the Vagina). Large bulbous

nests of squamous epithelium characterize the deepmargin.

There is minimal nuclear pleomorphism, with the greatest

degree of nuclear atypia nearest the dermal interface. The

nuclei may have coarse chromatin and variable-sized nucle-

oli, distinguishing themfromnormal adjacent keratinocytes.

Mitotic figures are rare and when present are normal. The

abundant cytoplasm of the tumor cells is eosinophilic, with-

out dyskeratosis. Koilocytosis is not a feature of this tumor.

Parakeratosis or hyperkeratosis usually is present andmay be

prominent. There is an absence of fibrovascular cores sepa-

rating the bulbous epithelial downgrowths. An inflamma-

tory infiltrate within the dermis usually is present. These

tumors typically are diploid.

The differential diagnosis includes the typical variety of

squamous cell carcinoma, warty carcinoma, and condyloma

acuminatum. Squamous cell carcinoma of the usual type

(keratinizing squamous carcinoma) has greater nuclear pleo-

morphism and a more irregular pattern of infiltration of the

stroma compared with the bulbous nests of verrucous carci-

noma.Warty carcinoma, despite its verruciform appearance,

has fibrovascular cores within the papillary fronds, unlike

verrucous carcinoma. In addition, these tumors display

greater nuclear atypia, ‘‘koilocytosis,’’ and, at their deepmar-

gin, invade like typical squamous cell carcinomas. Condy-

loma acuminatum is characterized by a complex branching

papillary architecture with vascular papillae, lacks bulbous

downgrowths, and typically shows koilocytosis, although in

vulvar condylomas koilocytosis may be quite subtle.

Verrucous carcinomas may recur locally after excision.

Lymph node metastasis is extremely rare, and its presence

should prompt reevaluation of the lesion for areas of the

usual type of squamous cell carcinoma. Wide local exci-

sion and total vulvectomy without lymph node dissection

are the most common methods of therapy. If the tumor is

excised completely, the prognosis is excellent. The role of

radiotherapy in vulvar verrucous carcinomas is not well

studied, but it may be applicable in very advanced cases.

Giant Cell Squamous Carcinoma

Squamous cell carcinoma with tumor giant cells is a variant

of squamous cell carcinoma characterized bymultinucleated

tumor giant cells, large nuclei with prominent nucleoli, and

prominent eosinophilic cytoplasm (> Fig. 2.27). This

tumor variant is relatively rare and is associated with

a poor prognosis. Themost important differential diagnosis

ismalignant amelanoticmelanoma,which commonly forms

multinucleated tumor giant cells [177]. Melanomas typi-

cally have intranuclear inclusions and prominent nucleoli.

Unlike giant cell carcinoma, melanomas are typically

immunoreactive for S-100, melanoma antigen (HMB

45), and Melan-A and negative for cytokeratin [177].

Spindle Cell Squamous Cell Carcinoma

Spindle cell carcinoma of the vulva/sarcomatoid squa-

mous cell carcinoma may mimic a sarcoma or be associ-

ated with sarcoma-like stroma (> Fig. 2.28) [32,33,153].

. Fig. 2.27

Giant cell carcinoma of the vulva. Multinucleated tumor

giant cells are evident. The cells contain nuclei with

prominent nucleoli and abundant eosinophilic cytoplasm

. Fig. 2.28

Spindle cell (sarcomatoid) squamous cell carcinoma.

The tumor is composed of fascicles of spindle-shaped

neoplastic squamous cells, showing moderate nuclear

pleomorphism
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These tumors must be distinguished from mesenchymal

spindle cell tumors, including leiomyosarcoma, malignant

fibrous histiocytoma, and fibrosarcoma, as well as spindle

cell malignant melanoma and transitional cell carcinoma

with spindle cell features. The neoplastic cells of spindle

cell carcinoma, unlike all the mesenchymal tumors and

melanoma, are immunoreactive for keratin [135]. Spindle

cell carcinoma may be associated with tumor giant cells,

which are also immunoreactive for keratin [135].

Acantholytic Squamous Cell Carcinoma
(Adenoid Squamous Carcinoma;
Pseudoangiomatous Carcinoma)

The acantholytic squamous tumor forms rounded spaces,

or pseudoacini, lined with a single layer of squamous cells.

Dyskeratotic and acantholytic cells are sometimes present

in the central lumen (> Fig. 2.29). These changes are

focal in most cases and may occur within otherwise well-

differentiated squamous tumors. Acantholytic squamous

cell carcinomas have been reported to have a prognosis

similar to squamous carcinoma of the usual type; how-

ever, some recent reports describe a more aggressive

behavior for this tumor type [79,136].

Adenosquamous carcinoma, is a term used sometimes

for acantholytic squamous cell carcinoma butmay be better

considered as a distinct tumor in that adenosquamous

carcinoma should have a distinct secretory, glandular cell

component. It has been reported as being associated with

a poorer prognosis that the usual squamous cell carcino-

mas, but in one case had arisen in a hidradenoma [10].

As with Bartholin gland adenosquamous carcinomas,

such tumors in the Bartholin gland have a poorer prog-

nosis than squamous cell carcinomas. In the Bartholin

gland, this is considered partly because of the higher

frequency of lymph node metastasis (see >Bartholin

Gland Tumors).

Papillary Squamous Cell Carcinoma

This tumor is rare and has similar morphologic features to

papillary squamous cell carcinoma of the cervix. The

tumor is exophytic with an expansile and deep pushing

infiltrative pattern within the dermis. Although there is

very limited experience with this tumor, with negative

nodes it can be managed by deep wide excision [97].

Lymphoepithelioma-Like Carcinoma

These tumors may occur rarely on the vulva in older indi-

viduals. They are composed of nests or syncytial groups of

epithelioid-appearing cells mixed with, and surrounded by,

a dense lymphocytic infiltrate (> Fig. 2.30) (see >Chap. 6,

Carcinoma and Other Tumors of the Cervix). The

epithelial cells are immunoreactive for high molecular–

weight cytokeratins, which distinguishes them from

inflammatory processes and malignant large cell lym-

phomas. Lymphomas, including Ki-1 lymphomas,

which are immunoreactive for lymphocytic markers,

contain an immunophenotypic monoclonal population

of neoplastic lymphocytic cells. The therapy is wide local

excision with or without local radiation therapy [22].

Plasmacytoid Squamous Carcinoma

Plasmacytoid squamous carcinoma is a rare tumor of

the vulva, with one case reported in a 92-year-old

woman who had been treated previously for multiple

. Fig. 2.29

Acantholytic squamous cell carcinoma. Nests of poorly

differentiated squamous cell carcinoma are arranged in a

crude acinarmanner. Someof the central acini are vacuolated
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vulvar squamous and verrucous carcinomas. The patient’s

prior tumors were all treated by local excision. The

plasmacytoid tumor presented as a 3 cm polypoid vulvar

mass superior but adjacent to the urethra. The surface of the

tumor was ulcerated [158]. On gross examination, the

tumorwas submucosal, somewhat yellow in color, and abut-

ted the overlying epithelium. No evidence of VIN or other

related HPV changes were identified adjacent to the tumor.

On microscopic examination, approximately 60% of the

tumor cells had plasmacytoid features with cells having epi-

thelioid differentiation. These cells lacked the nuclear char-

acteristic ‘‘clock face’’ appearance of plasma cells, but did

have prominent amphophilic cytoplasm with an eccentri-

cally placed nucleus. In addition, these cells were more than

twice the size of normal plasma cells. The tumor cells were

immunoreactive for cytokeratin5,AE3,andhighmolecular–

weight cytokeratin 903. Some cells expressed AE1. In addi-

tion, the cells were reactive for p63, CD138, and VS38,

but negative for Kappa or Lambda light chains. Other

immunohistochemical studies performed were negative.

The differential diagnosis of vulvar plasmacytoid squa-

mous cell carcinoma includes metastatic or primary mel-

anoma, myoepithelial tumors, neuroendocrine tumors,

or plasmacytoma. In addition metastatic plasmacytoid

urothelial carcinoma and lobular breast carcinoma must

be considered. These tumors can be distinguished by

immunohistochemical studies, and clinical history is

often contributory in metastatic cases.

The treatment was deep partial vulvectomy. Within 6

months postoperative the patient presented with a right

inguinal enlarged lymph node with several pulmonary

nodules. The patient died with metastatic tumor in less

than 1 year of diagnosis [158].

Clinical Behavior and Treatment of Vulvar
Squamous Cell carcinoma

Factors that may be of significance in prognosis and in the

probability of lymph node metastasis include the diameter

of the tumor, the presence of vascular space invasion, and

tumor ulceration. Confluent growth, defined as anasto-

mosing cords or tumor, or tumor in the dermis exceeding

1 mm3, does not correlate with the occurrence of node

metastasis but is not found in tumors having 1 mm or less

of invasion [170]. When controlled for age, survival with

vulvar carcinoma decreased with advancing age, higher

stage and grade, increasing tumor thickness, prominent

fibromyxoid dermal response, infiltrative pattern of growth,

and basaloid tumor type [118].

Inguinofemoral lymph node status and the diameter of

the tumor are independent prognostic factors. The overall

5-year relative survival, related to stage, as reported in

a series of 588 patients with vulvar carcinoma is as follows:

stage I, 98%; stage II, 87%; stage III, 75%; and stage IV, 29%

[78]. The distance between the tumor and the surgical

margin is a significant predictor of local recurrence.

A surgical margin of 8 mm or less from the invasive carci-

noma is associated with a 50% risk of local recurrence [73].

In a GOG study of 121 patients with stage I vulvar carci-

noma with a tumor thickness of 5 mm or less, without

vascular space invasion, and with negative lymph nodes,

19 patients (15.7%) experienced recurrence, and there were

seven deaths (5.8%) from tumor. Of the seven deaths, five

were related to recurrence in the groin nodes [154]. Tumors

with a depth of invasion greater than 1 mm require more

extensive surgery, including groin node dissection

[63,67,170]. Terminology for surgical procedures and

characterization of depth of invasion of vulvar tumors

has been developed by the International Society for the

Study of vulvovaginal Disease (ISSVD) and is shown in
>Table 2.7 [84].

Vulvar carcinoma typically spreads by direct extension

and lymphatic metastasis and tends to recur locally.

Although distant metastasis is less common. Direct exten-

sion may include involvement of bone and metastasis may

include bone metastasis. The reliability of clinical evalua-

tion in the determination of whether tumor is present in

inguinal nodes has a false-positive rate less than 10% but

a false-negative rate of approximately 20% [16]. It is

recognized that pathologic evaluation of lymph nodes

for metastasis also may be falsely negative.

. Fig. 2.30

Lymphoepithelial like carcinoma. The tumor cells are small,

uniform and lack maturation. The cells are in nests and

syncytial groups mixed with, and surrounded by a prominent

lymphocytic infiltrate
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In assessing groin nodes, fine-needle aspirationmay be

the first step if clinically suspicious nodes are present

because the technique is rapid, safe, cost-effective, and

will detect gross metastasis. Current therapy attempts to

define high- and low-risk groups and requires individual-

ization of therapy [81]. Sentinel lymph node identification

methods employing technetium-99 m-labeled noncolloid

have been employed to attempt to select and sample sen-

tinel lymph nodes and possibly avoid inguinofemoral

lymph node resection if the sentinel lymph node, or

nodes, are free of metastatic tumor [1,39,105]. Many

patients are now offered immediate reconstructive surgery

as part of the initial procedure [63]. Radiation techniques

are now available that allow skin-sparing treatment of the

groin nodes and have been used successfully in both pri-

mary and adjunctive treatment.

Basal Cell, Adenoid Basal Cell, Metatypical Basal

Cell, and Sebaceous Cell Carcinoma of the Vulva.

Basal Cell Carcinoma

Although basal cell carcinomas of the skin are extremely

common, they account for only 5–7% of vulvar carcinomas

[56,119]. They are found primarily in elderly white women

(mean age, 70–76 years), whose symptomatology consists

of pruritus, irritation, soreness, or bleeding. The tumors

usually present as an ulcer, an area of pigmentation or

depigmentation, or as a mass [56,107,170].

Most of these tumors are confined to the labia majora,

and approximately one half are of infiltrative type. Basal cell

carcinomas are not associated with human papillomavirus.

The histologic pattern resembles that of basal cell car-

cinomas occurring elsewhere on the skin (> Fig. 2.31).

The tumor is composed of small elongated cells with deeply

basophilic nuclei and may have a large variety of architec-

tural patterns, ranging from slight palisading of the basal

layer of the epidermis to the formation of large club-shaped

. Table 2.7

Surgical procedures and characterization of depth of inva-

sion of vulvar tumors

Vulvectomy

Partial vulvectomy: Removal of a part of the vulvar/

perineal integument independent of depth

Total vulvectomy: Removal of the whole vulva and

appropriate integument of the perineum independent of

depth

Depth of excision

Superficial: Removal of the most superficial layer with

a variable amount of dermis and subcutaneous tissue

Deep: removal of the vulva to the superficial aponeurosis

of the urogenital diaphragm and/or pubic periosteum

Developed by the International Society for the Study of Vulvovaginal

Disease (ISSVD) [84].

. Fig. 2.31

Basal cell carcinoma. (a) The tumor is composed of relatively

small uniform cells in club shaped nests with a palisade

orientation of the cells at the tumor-stromal interface.

(b) The basal cell carcinoma has an infiltrative pattern,

with focal cribriform formation (Courtesy of R.J. Kurman,

M.D., Baltimore, MD.)
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masses of pleomorphic basal cells. The connective tissue

adjacent to the tumor frequently contains a chronic inflam-

matory cell infiltrate and occasionally shows a mucoid or

myxomatous change.

Primary treatment is wide local excision [1]. Local

recurrence occurs in approximately 9–20% of cases

[119]. Metastasis to regional lymph nodes occurs but is

rare [11]. The overall prognosis of patients with these

tumors is excellent, with only a rare death reported [11].

Adenoid Basal Cell Carcinoma

Adenoid basal cell carcinoma is a variant of basal cell

carcinoma in which tubular and glandlike differentiation

is seen within a tumor that otherwise is a characteristic

basal cell carcinoma.

Metatypical Basal Cell Carcinoma
(Basosquamous Carcinoma)

Metatypical basal cell carcinoma, or basosquamous carci-

noma, represents a mixture of both squamous and basal

cell neoplastic elements. Unlike basal cell carcinomas,

basosquamous carcinomas are locally aggressive and

metastasize rarely, and should be managed like squamous

cell carcinoma related to the stage of the tumor.

Sebaceous Cell Carcinoma

Sebaceous cell carcinoma is a rare tumor of the vulva that

may be associated with vulvar intraepithelial neoplasia.

The tumor has features of basosquamous cell carcinoma

with sebaceous differentiation (> Fig. 2.32) [21].

Glandular Tumors of the Vulva (Primary
Adenocarcinomas of the Vulva)

Adenocarcinomas of the vulva are relatively rare. Many

previous reports have been shown retrospectively to repre-

sent benign hidradenomas or foci of adnexal Paget disease.

Adenocarcinoma in situ has been reported arising within

vulvar papillary hidradenoma [143]. Most adenocarci-

nomas of the vulva arise as primary malignant tumors of

the Bartholin gland; however, they alsomay arise from sweat

glands or fromother skin appendages, the urethra, the Skene

gland, and from Paget disease [169]. Paget disease and

Paget-like neoplastic lesions, including pagetoid urothelial

intraepithelial neoplasia (PUIN), are described here.

Paget Disease

Clinical Features

Clinically, vulvar Paget disease can present as either an

erythematous lesion, often involving the vestibule and

adjacent areas, or an eczematous lesion that appears as

a red to pink area with white islands of hyperkeratosis and

usually involving hair-bearing skin (> Figs. 2.33 and
> 2.34). The extent of involvement can be very focal, or

extensive, extending about the anus, medial aspects of the

upper thigh, or other contiguous sites [123].

Pruritus is present in more than half the patients,

and was present for a median duration of 2 years before

the diagnosis in a study of 100 patients [55]. Almost all

patients are postmenopausal Caucasian women, with

a median age of 70 years [55]. Paget disease may occur in

younger women of reproductive age. Vulvar pruritus or

painmay bring the patient to the attention of the physician.

Because of its clinical resemblance to a dermatosis, these

patients may be treated with various topical medications

for some time before the diagnosis is made by biopsy.

Vulvar Paget disease and pagetoid urothelial intra-

epithelial neoplasia (PUIN) have recently been subclassified

byWilkinson and Brown into two distinct types, specifically

cutaneous Paget disease and noncutaneous Paget disease

based upon the origin of the neoplastic cells summarized as

follows: [173]

. Fig. 2.32

Sebaceous carcinoma. The tumor is composed of cords and

nests of basaloid-appearing cells. These cells are associated

with sebaceous cells in pagetoid nests in the parabasal

areas and in larger clusters near the epithelial surface

(Courtesy of R.J. Kurman, M.D., Baltimore, MD.)
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Primary Cutaneous Paget Disease

Primary vulvar cutaneous Paget disease is subdivided into

three distinct groups (>Table 2.8).

Primary cutaneous Paget disease can be an in-

traepithelial neoplasm or primary vulvar intraepithelial

Paget disease. It characterized by an intraepithelial prolif-

eration of atypical glandular-type cells and may be con-

sidered as an adenocarcinoma in situ (> Fig. 2.35).

Histopathologic features are characterized by relatively

large cells, with prominent cytoplasm, that are within the

squamous epithelium. These cells are generally larger than

the adjacent keratinocytes and have large nuclei with

prominent nucleoli. Their cytoplasm is finely granular

and amphophilic to basophilic, and may be vacuolated, in

contrast to the eosinophilic more homogeneous cytoplasm

of keratinocytes. The neoplastic cells are typically clustered

in groups or dispersed as single cells within the basal and

. Fig. 2.33

Paget disease, primary type. An eczematoid, slightly raised

and white area is present on the medial anterior surface of

the right labium majus, an eroded, red, ulcerated area is

present on the left labia majus

. Fig. 2.34

Paget disease, primary type, partial deep vulvectomy. The

white and eczematoid epithelial changes reflect the Paget

disease that involves the perineal body and left labia majus

(photo courtesy R. Foss, PA, Gainesville, FL.)

. Table 2.8

Classification of primary and secondary vulvar Paget dis-

ease [169]

Primary Paget disease (primary cutaneous Paget

disease)

Paget disease as an intraepithelial neoplasm/in situ Paget

disease

Paget disease as an intraepithelial neoplasm with

invasion/invasive primary Paget disease.

Paget disease as a manifestation of an underlying

cutaneous neoplasm.

Secondary Paget disease: (Paget disease of

noncutaneous origin)

Paget disease as a manifestation of anal-rectal

adenocarcinoma

Paget disease related to other adenocarcinomas.

Paget disease as a manifestation of urothelial in situ or

invasive carcinoma/pagetoid urothelial intraepithelial

neoplasia (PUIN).
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parabasal areas, and also in various layers within the epi-

thelium, so-called pagetoid spread. They may form small

acinar groupings within the surface squamous epithelium

and involve the epithelium surrounding hair shafts and skin

appendages. Mitotic figures may be present but are not

frequent (> Fig. 2.35). Paget cells can be identified on

cytologic examination of scrapings from saline-moistened

areas. Proliferative epithelial lesions may be associated

with Paget disease, including manifesting with a marked

verrucoid papillomatous appearance of the epithelium

that may resemble warty changes (> Fig. 2.36) [14].

Primary cutaneous Paget disease can present as

a primary vulvar intraepithelial Paget disease with inva-

sion. Dermal, or submucosal, invasion by intraepithelial

Paget cells is well documented and has been reported in

12% in a series of 100 cases [55]. Vulvar Paget disease is

therefore properly classified as a form of intraepithelial

neoplasia that may become invasive.

Primary cutaneous Paget disease can present as

a manifestation of a primary underlying adenocarcinoma

of the vulva. Vulvar Paget disease associated with an

underlying primary invasive adenocarcinoma of the

vulva has been reported in 4% of vulvar Paget disease

cases in one series [55]. Cases with associated adenocarci-

noma of the Bartholin gland and squamous cell carcinoma

of the vulva have been reported. Primary vulvar ade-

nocarcinoma is identified beneath Paget disease in

approximately 10–20% of the cases reported. Its origin

may be from primary invasive Paget disease or adenocarci-

noma of the Bartholin gland, specialized anogenital glands,

or other vulvar glandular structures. Early investigators

noted underlying adnexal adenocarcinoma beneath the

skin in the vicinity of Paget disease in many extramammary

cases. This finding led some to conclude that Paget cells in

the epidermis represented an intradermal migration of

neoplastic cells from an underlying cutaneous tumor, as

occurs in the breast. This has been documented in a case

of eccrine carcinoma of the vulva with pagetoid spread of

the tumor cells within the vulvar skin, with resulting Paget

disease of the involved skin [65]. This is a rare occurrence

and is not the usual finding. The origin of such underlying

adenocarcinomas associated with Paget disease does not

appear to be usually associated with sweat gland tumors in

that epidermal growth factor (EGF), which is typically

present in approximately three fourths of eccrine or apo-

crine sweat gland tumors, was absent in vulvar Paget

disease in a study of 17 cases [3]. Vulvar Paget disease

may be of noncutaneous origin, and there are two major

groups of such cases. One group is Paget disease as

a manifestation of an associated adjacent primary anal,

rectal, or other noncutaneous adenocarcinoma. The

second group of noncutaneous Paget disease represents

those cases that are a manifestation of bladder or other

urothelial carcinoma. Wilkinson and Brown have pro-

posed that this Paget-like neoplasm of the vulva be

. Fig. 2.35

Paget disease, primary type. Large numbers of Paget cells

within the basal and parabasal areas with Paget cells

extending into the upper epithelium. Paget cells are

present singly and in nests. Their pale cytoplasm

differentiates them from surrounding keratinocytes. The

nuclei of the Paget cells are larger, and their nuclear

chromatin coarser, than in the adjacent keratinocytes

. Fig. 2.36

Paget disease, primary type. The tumor has a

papillomatous, appearance and there is an associated

superficial dermal chronic inflammatory cell infiltrate.

Paget cells are present within the basal and parabasal

epithelium (Case courtesy Dr. Michael J. Goldfischer,

Hackensack University Medical center, Hackensack, NJ.)
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classified as pagetoid urothelial intraepithelial neoplasia

(PUIN) to characterize this neoplasm as a manifestation

of bladder (urothelial) neoplasia, and not of glandular

origin [18,173].

Cases of Paget disease as a manifestation of an associ-

ated adjacent primary noncutaneous adenocarcinoma,

include Paget disease associated with in situ or invasive

rectal adenocarcinoma or colonic adenocarcinoma

(> Fig. 2.37), or intraepithelial extension from an adjacent

cervical adenocarcinoma. Perianal involvement by Paget

disease is associated with a high frequency of adenocarci-

noma or squamous carcinoma of the rectum and may

present with perianal pruritus, pain and burning, or

bleeding after defecation [99]. Primary perianal Paget

disease may involve the vulva and should be distinguished

from primary cutaneous vulvar Paget disease. Although

cutaneous primary vulvar Paget disease involving the

perianal area cannot be distinguished by routine histologic

examination from primary anal Paget disease involving

the vulva, the distinction can be made employing immu-

nohistochemistry. Primary noncutaneous perianal Paget

disease is immunoreactive for cytokeratin 20 and negative

for gross cystic disease fluid protein-15 (GCDFP-15). It is

also associated with rectal Paget disease and, in most

reported cases, with rectal adenocarcinoma (> Table 2.8)

[113]. Adenocarcinoma of the cervix manifesting as

vulvar Paget disease has been reported [37]. In such cases,

the immunohistochemistry would reflect a cervical

adenocarcinoma, depending on cellular type, and

would have a high probability of containing human papil-

lomavirus, especially types 16 or 18. Paget cells typically are

HPV negative.

Paget disease of urothelial origin, pagetoid urothelial

intraepithelial neoplasia (PUIN), is a cutaneous manifes-

tation of bladder (urothelial) neoplasia: urinary tract

malignancy has been reported with genital Paget disease,

and the original report of extramammary Paget disease by

Crocker in 1889 was of a manwith penile and scrotal Paget

disease associated with bladder carcinoma [113]. It has

recently been recognized, however, that Paget-like vulvar

mucosal and dermal changes associated with urothelial

neoplasia can be recognized as a distinct entity [173]. In

these cases, there is involvement of the vulvar vestibule,

including the periurethral area, which is manifested as an

erythematous lesion.

The cells of PUIN have the cytologic features of

urothelial carcinoma in situ, with which PUIN is most

commonly associated (> Figs. 2.38 and > 2.39) [18,173].

Of key importance regarding the recognition of PUIN

(Pagetoid intraepitheral neoplasia) is that this vulvar neo-

plasm is a manifestation of bladder urothelial neoplasia

and is not associated with underlying adenocarcinoma.

Differential Diagnosis and Adjunctive
Studies

The PUIN cells do not contain mucin, PAS-positive mate-

rial, CEA, or GCDFP-15 as do the Paget cells of primary

cutaneous Paget disease, or noncutaneous Paget disease

related to adenocarcinoma anorectal area, or other

nonvulvar primary site [172]. The cells of PUIN are

immunoreactive for cytokeratin 7 and may be cytokeratin

20 positive and uroplakin III positive, as are one half of the

primary urothelial carcinomas (> Table 2.2) [18,173].

Paget cells of primary cutaneous Paget disease, or

noncutaneous Paget disease related to adenocarcinoma

anorectal area, or other nonvulvar primary site are positive

for PAS (diastase resistant), mucicarmine, aldehydefuschin,

and Alcian blue. The cells stain pink against a background

of greenish-bluewithMovat stain. In addition, Paget cells of

cutaneous type, as well as the cells and secretions of normal

eccrine and apocrine glands, are rich in carcinoembryonic

antigen (CEA) and gross cystic disease fluid protein-15

(GCDFP-15), and typically are negative for S-100 pro-

tein,HMB-45, andMelan-A [173]. Paget cells of cutaneous

type are immunoreactive for cytokeratin 7 [37,172,173].

These reactions distinguish typical cutaneous Paget cells

from PUIN, VIN, superficial spreading malignant mela-

noma, and pagetoid reticulosis. They may also be useful in

. Fig. 2.37

Paget disease, secondary type, of anorectal adenocarcinoma

origin. The Paget lesion is focally contiguouswith the invasive

anal adenocarcinoma that invades the dermis and focally

involves the overlying epithelium
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evaluation of margins in permanent sections [61]. Mela-

noma is distinguished by being immunoreactive for S-100,

HMB-45, and Melan-A, which are typically not identified

in Paget cells [77,120]. Paget cells, however, may contain

granules of melanin, demonstrable with Fontana–Mason

stain, probably produced by neighboring melanocytes and

engulfed secondarily by the Paget cell. Paget cells have

not been demonstrated to be associated with common

oncogenic or non-oncogenic genital human papillomavi-

ruses [150]. Estrogen receptor expression, p53 immuno-

reactivity, and DNA ploidy do not appear predictive

of clinical behavior or recurrence; however, DNA non-

diploid Paget disease has been associated with an increased

risk of recurrence, as compared to diploid Paget disease, in

one study [138].

Clinical Behavior and Treatment

The treatment and prognosis of Paget disease of the vulva

depends on the type as described herein. For primary

cutaneous Paget disease, prognosis depends on whether

the lesion is intraepithelial only, or if there is an associated

invasive Paget disease. For primary intraepithelial Paget

disease, the lesion is usually a slowly progressive, indolent,

superficial process. Accordingly, local excision of the

visible lesion to the fascia, with 2 cm clinically visibly

clear margins of excision, is sufficient. In cases associated

with invasive Paget disease, or with underlying skin

appendage or vulvar glandular adenocarcinoma, as deter-

mined by histopathologic evaluation, treatment includes

ipsilateral inguinal–femoral lymphadenectomy. If the

tumor extends to the margins of excision, or the excision

is deemed inadequate in the face of invasive disease, more

extended partial or total vulvectomy may be needed

[9,37,55]. Recurrent vulvar Paget disease, occurring periph-

eral to an excised intraepithelial Paget lesion, does not appear

to be associated with any significant risk of underlying

adenocarcinoma and can be treated by a more conservative

approach, such as superficial excision, or topical therapy,

including imiquimod [54,72,99].

In the patient with vulvar primary cutaneous Paget

disease, clinically normal-appearing skin may contain

Paget cells. A careful topographic study [66] demonstrated

. Fig. 2.39

Pagetoid urothelial intraepithelial neoplasia (PUIN); Paget

disease, secondary type, of urothelial origin. Large

neoplastic intraepithelial urothelial cells are present

throughout the epithelium

. Fig. 2.38

Pagetoid urothelial intraepithelial neoplasia (PUIN); Paget

disease, secondary type, of urothelial origin. The epithelium

has pagetoid urothelial cells throughout the full thickness,

butmost concentrated in the basal and parabasal areas. The

‘‘clefts’’ between the neoplastic urothelial cells and the

adjacent epithelial keratinocytes are characteristic of PUIN
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that the outline of the histologically involved area

was highly irregular and of much greater extent than the

visible lesion. In addition, multicentric foci, some occur-

ring in grossly normal-appearing skin, were noted; this

accounts for the frequent ‘‘recurrences’’ of disease despite

seemingly adequate excision. These clinically normal-

appearing areas of skin, however, are not associated with

underlying skin appendage adenocarcinoma or invasive

primary cutaneous Paget disease. In the author’s experi-

ence, when invasive primary cutaneous Paget disease or

cutaneous Paget disease associated with an underlying

skin appendage carcinoma (type 1c) is present, the adeno-

carcinoma is within the dermis of the skin or mucosa

clinically involved with the Paget disease. In such cases,

excision to the fascia of these clinically involved areas,

to excise the Paget disease and the potential underlying

adenocarcinoma, is necessary.

The depth of invasion influences prognosis in such

cases. When the depth of dermal invasion was 1 mm

or less, no nodal metastasis or death from tumor was

observed in seven such patients, whereas all three patients

with tumor invasion beyond 1 mm had inguinofemoral

node metastasis [37]. Frozen section evaluation of

clinically normal-appearing skin margins adjacent to pri-

mary cutaneous Paget disease has not been demonstrated

either to improve survival or to reduce recurrence. In

a study of 12 patients with involved margins following

surgery, seven (58%) had recurrence, whereas recurrence

was seen in one of four patients (25%) with negative

margins [37]. Recurrences of primary cutaneous

intraepithelial Paget disease after excision of the primary

lesion have not demonstrated a significant risk of associ-

ated underlying adenocarcinoma. Recurrences at the site

of the original tumor or remote from it can be treated

by local superficial excision. Intraepithelial Paget disease

has no significant risk of lymph node metastasis or

death [37,55]. The issues regarding margin assessment

specifically relate to primary cutaneous Paget disease.

Margin assessment for Paget disease of noncutaneous

origin, including PUIN, needs to be addressed. One

study has reported reduced E-cadherin expression in pri-

mary vulvar Paget disease as correlating with disease

progression [49].

In cases of perianal Paget disease, it is necessary to

evaluate the rectum and the anus to determine if the lesion

is a manifestation of underlying rectal Paget disease or

rectal or anal adenocarcinoma. In such cases, therapy is

directed toward treatment of the rectal or anal carcinoma,

and the vulvar Paget disease can be treated as an

intraepithelial neoplasm, with local superficial excision,

or more conservatively.

In vulvar Paget disease associated with other adjacent

adenocarcinomas, such as cervical adenocarcinoma, the

treatment is focused on the primary adenocarcinoma and

the associated Paget disease is treated as an intraepithelial

neoplastic process, with superficial excision. The prognosis

in such cases is dependent on the stage and behavior of the

associated adenocarcinoma.

Therapy for vulvar PUIN is directed toward the

bladder urothelial neoplasm, and the vulvar pagetoid

intraepithelial urothelial neoplastic process is treated con-

servatively, as an intraepithelial neoplasm. Total vulvectomy

and excision to the deep fascia is not indicated in this

circumstance [173].

Adenocarcinoma of Cloacogenic Origin
(Mucinous Adenocarcinoma Arising in the
Surface Epithelium of the Vulva);
Cloacogenic Carcinoma (Cloacogenic
Adenocarcinoma)

All these rare tumors of the vulva have features of glandular

tumors of the colon, and their origin is uncertain. They are

usually solitary, but may involve more than one site. The

tumor presents as a cutaneous mass and are polypoid,

excoriated and/or inflamed [46,181]. They appear to be

primary mucinous tumors of the vulvar epithelium and

within the vulvar vestibule this may be a probable explana-

tion. Benign-appearing mucinous glandular elements have

been reported in the dermis deep to the tumor in one case

[187]. It is also possible that they arise from some remnant

of the early colaca within the vulva, as the term implies.

Onmicroscopic examination the tumormay be entirely

confined to the epithelium, with a verrucoid, or papillary

appearance and with neoplastic colonic-type glandular epi-

thelial cells on the surface of the tumor. They may resemble

colonic villous adenoma when a predominant intra-

epithelial component is present. The neoplastic mucinous

epithelium is in continuity with the overlying epithelium. If

invasion is present, it is in continuity with the overlying

neoplastic epithelium. The tumor is not associated with an

underlying dermal glandular neoplasm as may be seen with

Paget disease. The invasive adenocarcinoma resembles

mucinous colonic carcinoma, with neoplastic colonic type

epithelium with goblet cells and intracytoplasmic mucin.

Apocrine differentiation is not observed [181,187].

On immunohistochemical study, these tumors are

reported as being reactive with mucicarmine, Alcian blue

pH 5, and immunoreactive for polyclonal CEA, cytokeratin

17, CAM 5.2, and p53 antigen. In addition, S-100 and

chromogranin are also reported as immunoreactive in
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some neoplastic epithelial cells, evidence of the presence of

endocrine cells. The tumors are not reactive formonoclonal

CEA and estrogen receptor (ER) and progesterone receptor

(PR). Electron microscopic studies have provided addi-

tional evidence of a colonic type epithelium within these

tumors [46,181,187].

Although there is limited experience, treatment of

tumors that are entirely intraepithelial would be more

conservative than for invasive tumors. For these deeper

tumors, risk of lymph node metastasis is limited although

regional lymph node involvement is apparently rare.

Treatment with partial deep vulvectomy (deep local exci-

sion) has reportedly been effective [181]. Gynecologic

oncology consultation is recommended because of the

very limited experience with these tumors.

Bartholin Gland Tumors

General Features

A wide variety of tumors may arise from the Bartholin

gland. The criteria for the diagnosis of a tumor of Bartholin

gland origin are that (1) the neoplasm must arise at the site

of Bartholin gland, (2) be consistent histologically with

a primary neoplasm of Bartholin gland, and (3) not be

metastatic. Adenocarcinomas account for approximately

40% of Bartholin gland carcinomas, but others include

squamous cell carcinoma (40%), adenoid cystic carcinoma

(15%), transitional cell carcinoma (less than 5%),

adenosquamous carcinoma (less than 5%), and poorly

differentiated adenocarcinomas [40].

Clinical Features

Carcinoma of the Bartholin gland usually presents as

an enlargement in the gland area and may present as an

apparent Bartholin cyst. The average age of women with

this tumor is 50 years, with most between 40 and 70 years.

Gross Findings

Bartholin gland tumors are typically solid, deeply infiltra-

tive, and occupy the site of the gland, occasionally obscur-

ing its presence. They range from 1 to 7 cm in diameter.

Microscopic Findings

Adenocarcinomas of the Bartholin gland usually are

nonspecific in type, but mucinous and papillary types have

been described. The tumors usually contain intracytoplasmic

mucin and are immunoreactive for CEA. Fine-needle aspi-

ration cytology may be of value in diagnosis.

Differential Diagnosis

The differential diagnosis of Bartholin gland adenocarci-

noma includes adenocarcinoma of skin appendage origin

and metastatic adenocarcinoma. These tumors typically

do not involve the Bartholin gland, and the tumor type

may not be consistent with a primary tumor of the

Bartholin gland.

Other Primary Bartholin Gland
Carcinomas

Squamous cell carcinomas arising in the Bartholin gland

have the same microscopic appearance as those arising

elsewhere in the vulva. These tumors are typically immu-

noreactive for CEA.

Adenoid cystic carcinomas arising in the Bartholin

gland are similar to those occurring in salivary glands,

the upper respiratory tract, and skin. They are composed

of uniform, small cells arranged in cords and nests with

a cribriform pattern [36]. Variable-sized cysts filled with

amphophilic or eosinophilic acellular basement

membrane-like material also may be encountered

(> Figs. 2.40 and > 2.41). Keratin and S-100 antigen are

detectable by immunohistochemical techniques. The

S-100 reactivity may demonstrate a myoepithelial cell

element.

The differential diagnosis of adenoid cystic carcinoma

includes adenocarcinoma, basal cell carcinoma, meta-

static atypical carcinoid, and small cell carcinoma.

Metastatic small cell carcinoma arising in the vagina has

been reported as presenting as a Bartholin mass [104].

Adenocarcinomas lack the uniform acinar arrangement

and intraluminal basement membrane material of ade-

noid cystic carcinoma. Basal cell carcinomas are more

solid and lack the cystic spaces and the intracystic base-

ment membrane-like material. Metastatic carcinoids and

small cell carcinomas are more solid, have fewer lumens,

contain argyrophil cells, and stain for neuron-specific

enolase (NSE) in most cases. Carcinoid tumors almost

always react with antibodies against chromogranin and

other neuroendocrine markers.

Adenosquamous carcinoma of the Bartholin gland

contains a mixture of squamous cells with intracellular

bridges and glandular cells that typically contain mucin.
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Transitional cell carcinoma arising in the Bartholin

gland is composed of uniform polyhedral or rounded

epithelial cells often lining broad papillary fronds. Rare

areas of glandular or squamous differentiation may be

found. The differential diagnosis of primary transitional

cell carcinoma of the Bartholin gland includes poorly

differentiated squamous cell carcinoma and adenocarci-

noma. If more than rare foci contain glands or show

keratinization, the tumor is of mixed cell type and should

be so designated, listing the different tumor types.

Clinical Behavior and Treatment

The primary treatment for Bartholin gland carcinoma is

wide local excision to the fascia, hemivulvectomy, or total

vulvectomy. Ipsilateral or bilateral inguinofemoral lymph

node dissection is necessary, regardless of the type of

primary excision [35,95,168]. Adjunctive radiation

therapy to the vulva and regional lymph nodes also has

been advocated [35].

Approximately 20% of carcinomas of the Bartholin

gland are associated with metastases to the

inguinofemoral lymph nodes. The overall 5-year survival

of patients with Bartholin gland carcinomas is approxi-

mately 50% when the groin nodes are free of tumor,

but decreases to 18% when two or more nodes are

involved [168]. If the groin nodes are involved there is

a 20% probability that pelvic lymph node metastasis

also will be involved, but if the groin nodes are free of

metastasis, there is essentially no risk of pelvic node

metastasis.

Therapy for adenoid cystic carcinoma of the Bartholin

gland is wide local excisionwith ipsilateral inguinofemoral

lymphadenectomy [36]. Local recurrence is well

. Fig. 2.41

Adenoid cystic carcinoma. The tumor is composed of

relatively small hyperchromatic cells arranged in well-

circumscribed nests within the stroma. Well-defined cystic

spaces are evident in this tumor. The surrounding stroma is

desmoplastic (Courtesy of R.J. Kurman, M.D., Baltimore, MD.)

. Fig. 2.40

Adenoid cystic carcinoma. Relatively small cells surrounding

sharply punched-out cystic spaces
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documented and, when the tumor involves the margin,

adjuvant radiotherapy may be beneficial. Survival is better

with adenoid carcinoma than with other forms of carci-

noma of the Bartholin gland.

The treatment of vulvar adenosquamous carcinoma

is similar to that of squamous cell carcinoma. Adeno-

squamous carcinomas have a poorer prognosis than

squamous cell carcinomas, partly because of the higher

frequency of lymph node metastasis.

Mammary Gland-like Adenocarcinoma
Arising in the Vulva

Specialized anogenital mammary-like glands, found typi-

cally in the interlabial sulcus, are thought to be the origin

of vulvar mammary-like (breast-like) adenocarcinomas

[162]. Other benign and malignant tumors, including

papillary hidradenomas as well as fibrocystic-like disease,

have been described within these specialized glands. The

origin of these tumors had been previously thought to be

ectopic breast tissue; however, current opinion is that

these glands are not ectopic tissue, but rather normal

anatomic elements composed of specialized anogenital

mammary-like glands. The adenocarcinomas arising

from these glands have histopathologic features very sim-

ilar to those of primary mammary adenocarcinomas, and

a few have been associated with breast adenocarcinoma.

Most have a pattern of growth of infiltrating, well-

differentiated adenocarcinoma. In some cases, an

intraductal carcinoma component has been identified.

Metastases to inguinal lymph nodes from adenocarci-

nomas of vulvar mammary-like tumors have been

observed. These adenocarcinomas contain secretory mate-

rial similar to that of breast adenocarcinomas, including

alpha-lactalbumin and milk fat globulin protein, and also

may contain estrogen and progesterone receptors.

Metastatic adenocarcinoma to the vulva can be distin-

guished from primary adenocarcinomas if mammary-like

glands or in situ adenocarcinoma is present. In the absence

of mammary-like tissue, the distinction may not be pos-

sible. Treatment of primary adenocarcinoma arising

within vulvar specialized anogenital glands is extended

wide local excision and ipsilateral inguinofemoral

lymphadenectomy.

Carcinomas of Sweat Gland Origin

Carcinomas of vulvar sweat gland origin, including Skene

glands, are rare, comprising less than 1% of all vulvar

carcinomas [169]. Patients typically present with a painless

vulvar mass. In addition to undifferentiated sweat

gland adenocarcinomas, ductal eccrine carcinoma, eccrine

porocarcinoma, eccrine hidradenocarcinoma, clear cell

hidradenocarcinoma, and apocrine carcinomas have

been reported [169]. Adenosquamous carcinoma has

been reported arising in a hidradenoma [10].

Sebaceous carcinoma of the vulva has also been

reported, which may be associated with VIN [52,169].

Adenocarcinomas of the vulva may arise from the Skene

glands [149].

Mucinous adenocarcinoma with focal squamous and

neuroendocrine differentiation has been reported arising

in the labium majus. This tumor expressed chromogranin

A, protein gene product 9.5, serotonin, and vasoactive

intestinal polypeptide [64].

Malignant Melanoma

General Features

Melanomas account for approximately 9% of all malig-

nant tumors of the vulva, and vulvar melanoma accounts

for approximately 3% of all melanomas in women and

approximately 8–10% of all vulvar malignant neoplasms

[25,41,82]. Melanomas occur predominantly in white

women. The age-specific incidence in a comprehensive

Swedish study is 75 years of age or older, occurring in

1.28 per 100,000. In women 60–74 years old, the incidence

was 0.56; in those 45–59, 0.19. In those 30–44 it was 0.08,

and 0.02 or less in women under 29 years of age [126].

Vulvar melanoma has been reported in children [19,47].

Vulvar bleeding was the most common symptom of 198

patients studied, being recorded in 35% of the patients.

A vulvar mass was observed in 28%, an ulcer in 5%, and

a mole in 5% [126]. Pruritus occurred in 15%, irritation

and or burning in 14%, and discomfort with urination

in 12%.

Vulvar melanomas may arise from a preexisting

benign or atypical pigmented lesion [106,182]. Melano-

mas occur on the clitoris, labia minora, and labia majora

with approximately equal frequency, although approxi-

mately one third of the cases arise at mucosal-cutaneous

sites on the vulva. Of the cases available with data on site

within the vulva, 90 melanomas occurred on glabrous

skin, 69 on hairy–glabrous skin, and 23 on hairy skin.

The mass usually is polypoid or nodular (40%) and,

although generally pigmented, was nonpigmented in

27% in one series [126]. Satellite nodules may be present,

and were observed in 20% of 198 cases [126].
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Vulvar melanomas are of three distinct histopatho-

logic types: superficial spreading melanoma

(> Figs. 2.42–2.44), nodular melanoma (> Figs. 2.45

and > 2.46), and mucosal–lentiginous (mucosal/acral

lentiginous) melanoma (> Figs. 2.48 and > 2.49) [127].

Some vulvar melanomas are mixed or otherwise

unclassifiable. This group comprised approximately one

quarter of the cases in one study [126]. Thin melanomas

have also been reported [38]. The relative frequency of

these types differs in various reports [41,165,167]. Muco-

sal/acral lentiginous melanoma was the most common

type identified in the Karolinska series, observed in 52%

of the cases, where as nodular melanoma accounted for

20% and superficial spreading melanoma 4% of the 198

cases reported [126].

Some of the variation in the type of vulvar melanoma

reported may relate to differences in the criteria used to

distinguish superficial spreading melanoma from nodular

melanoma. Superficial spreading melanoma usually can

be differentiated from nodular melanoma by evaluating

the adjacent epithelium. If the radial growth of

a melanoma or atypical melanocytes involves four or

more adjacent rete ridges, the tumor should be classified

as superficial spreading melanoma (see > Fig. 2.44).

There is some variation in the frequency of melanoma

type related to the vulvar anatomic site of the tumor. In

one large series, mucosal/acral lentiginous melanomas

were seen with similar frequency in glabrous, hairy–

glabrous, and hairy skin, whereas nodular melanomas

were seen primarily in glabrous and hairy–glabrous skin

and less frequently in hairy skin. In contrast, superficial

spreading melanomas were seen predominately in hairy

skin [126].

Microscopic Findings

Mucosal–lentiginous (mucosal/acral lentiginous) melano-

mas have both vertical growth, as is seen in nodular

melanoma, and radial growth, as is seen in superficial

spreading melanoma, and may be in situ or superficially

invasive (> Figs 2.48 and > 2.49). Atypical melanocytes

usually can be identified within the epithelium adjacent to

mucosal–lentiginous and superficial spreading melano-

mas. Malignant melanomas may consist predominantly

of epithelioid, dendritic (nevoid), or spindle cell types,

either pure or mixed, within a given tumor. The cells

may contain no melanin, or variable amounts, ranging

from minimal to very large quantities. The histopatho-

logic features vary considerably, and certain features can

be correlated with the subtype of the melanoma. In the

invasive area of mucosal–lentiginous melanoma the cells

may be dendritic and spindle like, with deeper and more

central areas of invasion having more significant

cytoatpyia (> Fig. 2.49). Within the invasive area of

a superficial spreading melanoma, the malignant

melanocytic cells usually are large and have relatively

uniform nuclei with prominent nucleoli. Similar

melanocytic cells can be found within the adjacent epithe-

lium, representing the radial growth phase of the tumor.

Junctional melanocytes are numerous and distributed

within the epithelium in a pagetoid distribution.

In nodular melanomas, an intraepithelial component

may be present in addition to an invasive component, but

without an adjacent radial growth phase. The cells of

nodular melanomas may be polygonal (epithelioid) or

. Fig. 2.42

Malignant melanoma. A superficial spreading malignant

melanoma with vertical growth within the field of

a superficially spreading malignant melanoma (Courtesy of

Linda S. Morgan, M.D., Gainesville, FL.)
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spindle shaped (see > Fig. 2.46). The polygonal cells con-

tain abundant eosinophilic cytoplasm, large nuclei, and

prominent nucleoli. The dendritic cells have tapering

cytoplasmic extensions resembling nerve cells and show

moderate nuclear pleomorphism. Spindle cells have

smaller, oval nuclei and may be arranged in sheets or

bundles (see > Fig. 2.47). Mucosal/acral lentiginous mel-

anomas of the vulva arise most commonly within the

vestibule. They may show little or no pagetoid spread

and are characterized by melanoma cells within the junc-

tional zone. When there is extension into the adjacent

dermis growth is in a diffuse pattern (see > Figs. 2.48

and > 2.49). The melanoma cells in the junctional area

are relatively uniform with little nuclear pleomorphism,

however with deeper invasion the cellular features may be

more distinctive for melanoma. Within the subepithelial

tissue, the tumor cells usually evoke a desmoplastic

response.

. Fig. 2.43

Superficial spreading malignant melanoma. Pagetoid

spread of the melanoma cells into the upper third of the

epidermis. Markedly atypical melanocytic cells are at the

epithelial–dermal junction. No invasion is present

. Fig. 2.44

Superficial spreading melanoma. The tumor displays

vertical, invasive, growth

. Fig. 2.45

Nodular melanoma, partial deep vulvectomy. The tumor is

deeply pigmented and clearly demarcated from the

adjacent vulvar epithelium. The tumor is deeply invasive

(Courtesy R. Foss, PA, Gainesville, FL.)

. Fig. 2.46

Nodular melanoma. The tumor is deep within the dermis,

with overlying epithelium that does not have an

intraepithelial melanocytic lesion
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Differential Diagnosis

Superficial spreading malignant melanoma must be dis-

tinguished from Paget disease, VIN, and dysplastic nevi.

The cells of Paget disease usually are larger than superficial

spreading melanoma, have more cytoplasm, and are clus-

tered with occasional gland formation. Squamous cell

carcinomas with tumor giant cells, or those predomi-

nantly composed of spindle cells, may resemble malignant

melanoma. Typical squamous cell carcinomamay be iden-

tifiable adjacent to the giant cell or spindle cell compo-

nent, which may establish the diagnosis. Spindle cell

tumors of soft tissue origin, large cell lymphomas,

pagetoid reticulosis, Kaposi sarcoma, and metastatic

tumors, including choriocarcinoma, may be included in

the differential diagnosis. In these cases, review of the

clinical history and physical and radiologic findings, as

well as thorough sectioning of the submitted tissue and

appropriate immunohistochemical studies, as discussed

next, usually will contribute evidence to establish the

diagnosis. It should be emphasized that when faced with

a poorly differentiated vulvar tumor that defies classifica-

tion on initial microscopic examination, melanoma

should be placed first on the list of the differential

diagnosis.

Paget disease can be distinguished frommelanomawith

histochemical and immunohistochemical studies for

mucin, CEA, S-100 protein, HMB-45 (or Melan-A), and

cytokeratins. Paget cells, regardless of origin, are immuno-

reactive for cytokeratin and primary cutaneous Paget dis-

ease, and Paget disease of anorectal origin also typically

contain cytoplasmic mucin, with mucicarmine stain, and

are immunoreactive for CEA, whereas melanomas are not

(see >Table 2.2). Pagetoid reticulosis and Kaposi sarcoma

will typically express CD 45 and related lymphoproliferative

markers. Melanomas usually are immunoreactive for S-100

protein, HMB-45, and Melan-A, whereas the non-

melanocytic tumors, including Paget, PUIN,VIN, squamous

cell carcinoma, pagetoid/bowenoid reticulosis, and Kaposi

sarcoma, are negative [173]. When the diagnosis of vulvar

melanoma is difficult to resolve, the immunohistochemi-

cal studies should include epithelial markers, to identify

squamous, glandular, and transitional cell neoplasms (e.g.,

AE1/3, cytokeratins 7 and 20, epithelial membrane antigen

(EMA), CEA, GCDFP-15); hematopoietic markers, to

identify lymphomas including Ki-1 lymphomas,

pagetoid/bowenoid reticulosis, etc. (e.g., CD 45); muscle

markers for leiomyosarcoma or rhabdomyosarcoma (e.g.,

desmin, smooth muscle actin); fibrohistiocytic markers

(e.g., alpha-1-antitrypsin, alpha-1-antichymotrypsin);

neural and neuroendocrine tumor markers (e.g., S-100,

. Fig. 2.48

Mucosal–lentiginous melanoma, in situ. This variant of

malignant melanoma is characterized by a radial

component with a lentiginous pattern at the mucosal–

submucosal interface. In this case, the basal epithelium

of the vulvar vestibule is involved. The melanoma cells

are relatively obscured by the associated inflammatory

cells. Pagetoid spread is not evident. This type of

malignant melanoma usually is found within the vulvar

vestibule

. Fig. 2.47

Malignant melanoma, amelanotic, spindle cell type. The

overlying epithelium has in situ melanoma with neoplastic

cells in the basal and parabasal epithelium. The invasive

melanoma consists of spindle-shaped neoplastic cells. No

melanin pigment is identified and the tumor is deeply

invasive
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chromogranin, synaptophysin, CD56); and melanoma

markers (e.g., HMB-45, Melan-A, S-100).

Clinical Behavior and Treatment

Both the level of invasion of a malignant melanoma

(Clark level) and its thickness have prognostic significance

[127]. The Clark classification of cutaneous melanomas

into five levels of invasion is well accepted and can be

applied to melanomas of the vulva arising in keratinized

skin, though they require some interpretation when aris-

ing within mucocutaneous areas such as the vulvar vesti-

bule whereas the Breslow measurements for thickness are

readily applicable in both sites [15]. A level I melanoma is

a melanoma in situ; level II melanoma extends into the

superficial papillary dermis; and level III melanoma fills

and expands the papillary dermis; level IV melanoma

invades the reticular dermis; and level V melanoma

invades beyond the reticular dermis into fat or other

deeper tissues.

Thickness measurements for cutaneous malignant

melanomas as proposed by Breslow require measurement

from the deep border of the granular layer of the overlying

epithelium to the deepest point of tumor invasion [15].

If a lesion is less than 0.76 mm in thickness, it has

little or no metastatic potential. This is also generally

accepted for tumors with a thickness of 1 mm or less.

Correlations between the thickness and the level of

a vulvar melanoma can be made. Level I melanomas

have no measurable thickness. In one study, level II

melanomas had a thickness of 1 mm or less, level III

melanomas had a thickness from 1 to 2 mm, and level

IV melanomas had a thickness exceeding 2 mm, but did

not involve subcutaneous fat or adjacent deeper

structures.

Factors that adversely influence survival include

a tumor thickness exceeding 2 mm, Clark level lV,

a mitotic count exceeding 10 mm2, surface ulceration,

and a minimal or absent inflammatory reaction [182].

Vascular space invasion and tumor necrosis also are

associated with a poorer prognosis and are seen more

commonly with large melanomas. No recurrences of vul-

var melanoma have been observed when the thickness was

0.75 mm or less [182]. An excellent prognosis has been

associated with melanomas at Clark level II or less,

and those with a thickness of 1.49 mm or less. A tumor

volume of less than 100 mm3 also correlates with an

excellent prognosis. Other adverse prognostic factors

reported include central location of the tumors, tumor

ulceration, vascular space involvement, and a high mitotic

rate [159].

Vulvar melanomas may recur locally, or in the cervix,

urethra, vagina, or rectum. Distant metastasis may be the

first sign of recurrence. Metastases to the lungs, brain,

urinary bladder, bone marrow, and abdominal wall have

all been observed. The prognosis after recurrence is

guarded, with a 5-year survival of approximately 5%.

The usual treatment for vulvar melanomas with

a thickness of 0.75 mm or less is wide local excision with

a 1 cm circumferential and 1–2 cm deep margins. This is

also acceptable treatment for some melanomas with

a thickness of 1 mm or less, although there is limited

data available for vulvar melanomas with a thickness

between 0.76 and 1.0 mm. Melanomas 1.1–4 mm thick

require 2 cm surgical margins with deepmargins of at least

1–2 cm. Melanomas with a thickness greater than 4 mm

are usually treated by wide excision to the fascia or partial

or total vulvectomy [159]. Depending on the size of the

. Fig. 2.49

Mucosal–lentiginous melanoma. The melanoma involves

the overlying mucosal epithelium predominately in the

basal layer in a lentiginous pattern. No significant pagetoid

growth is identified. Invasive melanoma is evident at the

mucosal–submucosal interface with deep submucosal

involvement
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tumor, the surgical procedure may include bilateral ingui-

nal lymphadenectomy [182]. Radical vulvectomy does not

appear to improve survival when compared to radical

local excision with bilateral groin lymphadenectomy.

Regional lymph node metastasis, as well as the number

of lymph nodes with metastatic tumor, significantly influ-

ence survival [120].

Other Malignant Tumors of the Vulva

Malignant Blue Nevus

Malignant blue nevus is a rare tumor but has been

reported as a primary vulvar tumor, reported arising in

the labium majus of a 28-year-old woman. This patient

had an ovarian metastasis from this tumor 15 years after

therapy. Malignant blue nevus typically has significant

nuclear atypia, but a low mitotic rate [151].

Yolk Sac Tumor (Endodermal Sinus Tumor)

Yolk sac tumor is a germ cell tumor occurring in ovary and

testis (see >Chap. 16, Germ Cell Tumors of the Ovary).

Its occurrence in extragonadal sites is rare. In the vulva,

vagina, and pelvis, the tumor is reported primarily

in children and young women [57]. The characteristic

histopathological features are quite variable although

Schiller–Duval bodies and eosinophilic hyaline droplets

are classic features. These features may not be evident in

cases with other patterns including reticular, micro-

papillary, microcystic, and hepatoid. The eosinophilic

droplets are PAS positive, diastase resistant, and express

alpha-fetoprotein (AFP) on immunohistochemical study.

The histologic appearance does not appear to influence

prognosis in tumors of the ovary, but there are insuffi-

cient cases within the vulva to evaluate this relationship.

The variable patterns of growth may resemble adenocar-

cinoma, which is the primary differential diagnosis.

Immunoperoxidase studies to demonstrate the presence

of alpha-fetoprotein (AFP) and an elevated serum level of

AFP support the diagnosis. Recommended therapy for

vulvar yolk sac tumor is wide local excision and chemo-

therapy [57]. Platinum-based chemotherapy hasmarkedly

improved survival in patients with this tumor [57].

Primary Malignant Lymphoma

The vulva is the secondmost common site, after the cervix,

for malignant lymphoma involving the genital tract

(see >Chap. 22, Soft Tissue Lesions Involving Female

Reproductive Organs). These tumors predominately

are found in women of reproductive age, and postmeno-

pausal women, but may occur in children. The tumor may

present as a Bartholin mass, clitoral enlargement, ulcerated

or destructive neoplasm, or mimic other vulvar tumors

[121,161,164]. Lymphomas involving the vulva are usually

of the diffuse, B cell large cell type. Other tumor types

have also been reported including diffuse mixed cell lym-

phoma, follicular large cell lymphoma, and peripheral T cell

lymphoma. Kappa-positive lymphoplasmacytic lymphoma

and angiocentric small and large mixed cell lymphoma,

as well as plasmocytoma, have also been reported in the

vulva [161,164]. Lymphoma involving the vulva may also

represent metastatic involvement [164]. The diagnosis of

lymphoma is confirmed by specific immunoperoxidase

and/or flow cytometry studies including specific markers

for lymphocytes, such as CD 45, and T and B cells, and

studies for specific lymphocyte markers including specific

molecular studies for gene rearrangements to identify

the neoplastic cell population as lymphoma.

The differential diagnosis includes inflammatory con-

ditions and dermatoses as well as lymphoepithelioma-like

carcinoma [22]. Dermatoses and benign inflammatory

processes, unlike lymphomas, contain mixed populations

of lymphocytes and other inflammatory cells.

Lymphoepithelioma-like carcinomas contain epithelial

cells that express high molecular–weight cytokeratins

and lack evidence of a monoclonal lymphocytic popula-

tion [22]. Large cell lymphomas, including Ki-1 lympho-

mas, may mimic poorly differentiated carcinoma.

Immunoperoxidase studies, including CD45 (LCA); and

specific lymphocyte markers as well as epithelial markers

are of value to distinguish these types. Appropriate aggres-

sive chemotherapy is the treatment of choice for most

lymphomas. Prognosis is dependent on the lymphoma

type and stage of the tumor [161].

Merkel Cell Tumor

Merkel cell tumor of the vulva is rare, occurring predom-

inately in older women [26,34,62,141]. These tumors typ-

ically present as an intradermal nodule or nodules with

erythema of the overlying skin [34]. These tumors may be

associated with VIN or squamous cell carcinoma. Both

squamous differentiaition and glandular differentiation

have been reported in one case. Three distinctive histo-

pathologic types of Merkel cell tumor are recognized,

namely the trabecular or carcinoid-like type, the interme-

diate cell type, and the small cell or oat cell-like type
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(> Figs. 2.50 and > 2.51). The distribution of these types

among vulvar tumors has not been determined. The his-

topathologic features are that of a poorly differentiated

neoplasm within the dermis and composed of a diffuse

population of relatively small, uniform, hyperchromatic

cells usually without prominent nucleoli (see > Figs. 2.50

and > 2.51). In some cases, the tumor may have pagetoid

growth. Immunocytochemistry demonstrates a distinctive

perinuclear cytoplasmic dot with low molecular–weight

cytokeratin-specific antibodies such as AE1/3, Cam 5.2,

and cytokeratin 20. The tumors are usually immu-

noreactive for neuron-specific enolase (NSE) [26,62].

Chromogranin may be negative. These tumors usually

contain membrane bound neurosecretory granules that

can be demonstrated by electron microscopy; ACTH

production by a Merkle cell tumor with demonstrated

neurosecretory granules has been reported.

The differential diagnosis includes other small cell

tumors, of either primary or metastatic origin, including

but not limited to neuroendocrine tumors, primitive

neuroectodermal tumor (PNET), basal cell carcinoma,

and basaloid squamous cell carcinoma. When pagetoid

spread is present Paget disease, melanoma, or lymphoma

must also be considered (see >Paget Disease). Immuno-

histochemical findings will not distinguish Merkle cell

tumor from a metastatic tumor of similar reactivity and

morphology, but clinical history usually will. PNET

expresses CD99 and lymphomas usually express CD 45;

neither of these are expressed in Merkle cell tumor.

Merkel cell tumors are clinically very aggressive, with

regional node metastasis and subsequent widespreadmetas-

tasis often occurring within a year of diagnosis [26,62]. For

local disease, therapy includes wide local excision (partial

deep vulvectomy) with a 2 cm margin of excision with

sentinel lymph node biopsy. If the sentinel node demon-

strates metastatic tumor, regional lymphadenectomy and

postoperative local radiation therapy to the primary and

regional sites is recommended. If there is systemic disease,

chemotherapy is recommended [26,29,62].

Metastatic Tumors

Metastatic tumors comprise approximately 8% of all

tumors of the vulva. Tumors from other sites of the genital

tract are the most common tumors that metastasize to the

vulva, with squamous carcinoma of the cervix being

the most frequent, followed by carcinomas of the endo-

metrium and ovary. Other common primary tumor sites

include the bladder and urethra [102]. The vulva may be

involved by direct extension of tumors arising in the

vagina, urethra, bladder, or rectum. Other primary

tumors that have metastasized to the vulva including

malignancies of breast, kidney, lung, stomach and gesta-

tional choriocarcinoma, melanoma, and neuroblastoma

[102,111,131,145].

Low-grade endometrial stromal sarcoma has been

reported metastatic to the clitoris [7]. Malignant

. Fig. 2.50

Merkel cell carcinoma. The tumor is within the dermis and

composed of a diffuse population of relatively small,

uniform cells with hyperchromatic nuclear chromatin.

Prominent eosinophilic fibrovascular stroma is present

between irregular- shaped groups of cells

. Fig. 2.51

Merkel cell carcinoma. The tumor cells are relatively small

and uniform with little cytoplasm and nuclei with dispersed

chromatin. Nucleoli are not prominent
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lymphomas also may metastasize to the vulva and the

Bartholin gland [121,161,164]. Metastatic myeloid sar-

coma presenting as a mass involving the labia majora has

been reported as a presenting symptom of acute myeloid

leukemia [51]. Eosinophilic granuloma has been reported

involving the vulva [83]. Metastatic tumors typically

involve the dermis and overlying epithelium and conse-

quently are often associated with ulceration. Patients

with metastatic carcinoma to the vulva have a poor prog-

nosis. Treatment is primarily palliative; radical surgical

approaches are not indicated.

Tumors of the Urethra

Urethral Carcinoma

Urethral carcinoma constitutes less than 1% of malignan-

cies affecting the female genitalia and occurs almost exclu-

sively in elderly women. Urethral bleeding, frequency, and

dysuria are the most frequent presenting complaints.

Tumors in the distal urethra usually give rise to symptoms

early in their course (see >Table 2.9). Most of these

tumors arise in the distal urethra and are squamous cell

carcinomas. Squamous cell carcinomas and transitional

cell carcinomas may be papillary, forming papillomas or

papillary carcinomas, or nonpapillary, presenting as car-

cinoma in situ of urothelial or squamous type or as solid

high-grade urothelial carcinomas or squamous cell carci-

nomas. Urothelial (transitional cell) carcinomas may be

seen in the distal as well as proximal urethra and have been

described arising within a urethral diverticulum [6,108].

A pagetoid variant of urothelial carcinoma in situ has

been described that primarily involves the bladder but is

also described in the urethra [116]. Pagetoid urothelial

intraepithelial neoplasia (PUIN) involving the urethral

meatus and the vulvar vestibule, and clinically resembling

vulvar Paget disease, has recently been described (see
>Paget Disease) [173]. Primary urothelial carcinomas

express cytokeratin 7 and usually cytokeratin 20. In addi-

tion, uroplakin III is reported to be expressed inmore than

one half of primary urinary tract urothelial carcinoma

cases studied and in approximately two thirds of the

metastasis from urinary tract urothelial carcinomas [18].

Adenocarcinomas of the urethra are relatively rare,

accounting for approximately 10% of all primary urethral

carcinomas. They occur in the proximal urethra as well as

within urethral diverticula [6]. Histopathologic types of

adenocarcinoma include columnar/mucinous, clear cell,

and colloid types [98,108,185]. Of these, clear cell adeno-

carcinoma of the urethra is of special interest in that this

tumor occurs in adults with a wide age range, has

distinct immunohistochemical and morphologic features

suggesting Müllerian differentiation, and appears to have

a generally better prognosis, even with more advanced

stages [45]. These tumors do not express prostate-specific

antigen (PSA) or prostate acid phosphatase, and have

tubulocystic, papillary, and diffuse patterns of growth

similar to clear cell carcinomas of the female genital tract

[45]. In one series, two thirds of the cases arose in

a urethral diverticulum [115]. The differential diagnosis

of these clear cell tumors includes metastatic tumor,

mesonephric carcinoma, and nephrogenic metaplasia

[108,185].

Primary adenocarcinomas arising in Skene glands and

a periurethral cyst have also been reported [108,109].

Skene gland tumors are thought to arise from the luminal

secretory cells of these glands and have been demonstrated

to express PSA and prostate acid phosphatase, reflecting

the homology between Skene periurethral glands and the

prostate [149]. Both urethral squamous carcinomas and

adenocarcinomas are usually immunoreactive for CEA.

. Table 2.9

American Joint Committee on clinical staging of urethral

carcinoma primary tumor (T), urethra

TX: Primary tumor cannot be assessed

T0: No evidence of primary tumor

Ta: Noninvasive papillary, polypoid, or verrucous carcinoma

Tis: Carcinoma in situ

T1: Tumor invades subepithelial connective tissue

T2: Tumor invades any of the following: periurethral muscle

(in males includes corpus spongiosum and prostate)

T3: Tumor invades any of the following: anterior vagina,

bladder neck

T4: Tumor invades other adjacent organs

Regional lymph nodes (N) related to urethral carcinoma are

staged as follows:

NX: Regional lymph nodes cannot be assessed

NO: Ro regional lymph node metastasis

N1: Metastasis in a single lymph node, 2 cm or less in

greatest dimension

N2: Metastasis in a single node more than 2 cm in greatest

dimension, or in multiple nodes

Distant Metastasis (M)

MX: Distant metastasis cannot be assessed

M0: No distant metastasis

M1: Distant metastasis

Source: From [5].
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The staging system for tumors of the urethra proposed by

the AJCC is summarized in >Table 2.9 [5].

The prognosis related to urethral carcinoma is relatively

poor. Survival is better with tumors in the distal urethra,

where 5-year survival may exceed 50%. Tumors in the

proximal portions of the urethra have a poorer prognosis,

and those patients with tumors involving the entire urethra

have the poorest prognosis [108]. Survival in urethral

carcinoma is influenced by the fact that up to one half

of the women with urethral carcinoma have metastasis

to superficial or deep pelvic nodeswhenfirst seen. Improved

early detection, and individualized surgical and radiother-

apy techniques, promise to substantially increase survival.

Other Malignant Tumors of the Urethra

Non-Hodgkin’s lymphoma, [8,130], carcinosarcoma [90],

and sarcomas have all been reported arising within the

urethra. Urethral caruncles with atypical stromal cells, and

a florid proliferation of reactive lymphoid cells, are the

primary differential diagnosis in regard to lymphomas

and sarcomas in this location [186]. Immunohistochemical

studies to distinguish lymphocytic populations distinguish

these benign processes from lymphoma. The atypical stro-

mal cells in the urethral caruncles are immunoreactive for

vimentin in approximately two thirds of the cases, and

express alpha-smooth muscle actin in one half of cases

[186].

A number of metastatic tumors may involve the ure-

thra, either by direct mucosal growth or by lymphatic or

vascular metastasis [108]. Metastatic involvement of the

urethra from bladder carcinoma is observed in 8–16% of

cases [27,101]. In these cases, direct mucosal-related

metastasis and/or lymphatic metastasis may occur. Blad-

der neck involvement by the primary bladder carcinoma is

the most significant risk factor for urethral involvement

[27]. Metastatic tumors from vulvar, vaginal, cervical,

or anal carcinomas, as well as endometrial and, rarely,

ovarian carcinomas, may occur [70]. Metastatic ovarian

carcinoma has been reported presenting as a urethral

caruncle [70].

Gross Description, Processing and
Reporting of Vulvar specimens

Vulvar Biopises

Vulvar biopsies may be diagnostic, where only a sampling

of the lesion in question is made, or complete excisional,

where the clinician attempts to excise the entire lesion.

Diagnostic biopsies may be punch biopsies, such as

performed with a Keyes punch biopsy, shave biopsies, or

partial excisional biopsies, where a scalpel is used to excise

a representative section of the lesion in question. Punch

biopsies are usually preferred to evaluate inflammatory

processes, such as lichen sclerosus, whereas excisional biop-

sies are preferred if the lesion is considered neoplastic

and issues regarding possible invasive tumors are made.

Shave biopsies are also useful for neoplastic lesions, pro-

vided issues such as depth of a tumor are not an issue.

In general, vulvar biopsies should be handled like skin

biopsies, and in all cases, effort should be made to keep

the specimen well orientated so that on sectioning, right

angle sections of the epithelial–dermal are made, to clearly

identify the epithelial–dermal or mucosal stromal interface.

Several methods are in common use to assess both

deep as well as lateral resection margins. Orientation is

aided if the surgeon places a suture on one edge of the

epithelium for orientation, or uses India ink, or tattoo dye

to facilitate the recognition of the surface of the lesion. For

lateral and deep margins one or more colored inks or dyes

can be used to define the margins. Specimens should be

sectioned into approximately 2 mm slices, with the plane

of section at right angles to the surface of the specimen,

and the entire specimen submitted for evaluation, unless it

is very large in which case it is handled as any other partial

vulvectomy. In most cases, several slices can be placed into

a single cassette. Small punch biopsies are submitted

totally and, when necessary, bisected perpendicular to

the epithelial surface.

It is useful to request at the time of submission that

the paraffin block(s) be cut at multiple levels. For example,

cutting three sections from each block. This will usually

give an excellent view of the lesion in question. This

practice also shortens the turnaround time, since without

it small biopsies frequently are sectioned inadequately the

first time they are cut, often with only one section made.

Remounting the block and cutting again to make addi-

tional slides takes more time than obtaining multiple

levels at the onset, and may result in loss of valuable tissue.

Large Operative Specimens

Wide Local Excision (Partial Deep
Vulvectomy) and Superficial Vulvectomy

Most specimens are highly variable in their composition,

since these procedures are tailored to the extent of the

lesion. Recently, wide local excision has been performed
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for Stage IA (<1 mm) invasive tumors, whereas laser

techniques and/or topical medications are often used to

treat vulvar intraepithelial neoplasia (VIN 3) or residual

Paget disease once invasion has been excluded. The oper-

ative specimens may include all or part of the labia

minora, labia majora, clitoris, perineal body, and perianal

tissue without subcutaneous fat.

The gross description should specify the features and

extent of the lesion as well as the anatomic structures

involved. Since intraepithelial lesions are subtle, careful

attention must be paid to coloration and surface texture.

The lesions typically are red, brown, or white and often are

roughened. They should be measured, and distances from

the lesion to the resection margin should be recorded.

Because the disease process often is multifocal and

difficult to discern with the naked eye, all surgical resec-

tion margins must be examined microscopically. This

requires sections through all obvious lesions to rule out

invasive carcinoma and sections from all the lateral resec-

tion margins. Sections parallel to the surgical margins

(shave biopsies) often are taken to evaluate the excision

lines, a method that uses fewer sections than those taken

perpendicular to the line of resection. Multiple perpen-

dicular sections, however, have the advantage that the

central lesion, margin, and intervening areas can be

included in one slide and tumor ‘‘close to’’ the margin is

much easier to evaluate. To facilitate sectioning, pin the

specimen on a corkboard or a block of paraffin and fix for

2–3 h before sectioning [31,171].

The surgical pathology report should include the

microscopic diagnosis, extent of the involvement, and

adequacy of the surgical resection margins (see: CAP syn-

optic reporting in this chapter) [31,171].

Total Vulvectomy: Superficial or Deep

The specimen includes the entire vulva. When superficial

(skinning vulvectomy) is performed, the specimen consists

of skin and minimal subcutaneous tissue. If deep, the exci-

sion includes the skin or mucosa, as well as the subcutane-

ous fat and skin adnexa, since the surgical dissection is

carried down to the deep fascia. Superficial vulvectomy is

used on occasion for extensive vulvar intraepithelial neo-

plasia. Total deep vulvectomy is performed primarily for

larger invasive tumors, where deep partial vulvectomy is

not considered adequate, or for extensive vulvar Paget

disease where there may be serious concern for underlying

or associated adenocarcinoma.

The gross description is similar to that outlined for

the superficial vulvectomy. Although Paget disease of

the vulva usually is an intraepithelial lesion, at times, it

may be invasive or associated with an underlying sweat

gland, Bartholin, or other carcinoma, and, therefore, the

underlying subcutaneous tissue is removed. The specimen

should be pinned, fixed, and then sectioned at approxi-

mately 0.5 cm intervals in order to evaluate adequately the

underlying dermis for an invasive carcinoma. Microscopic

involvement of Paget disease may exceed the visible extent

of the lesion on gross examination. Occult foci of Paget

disease also may be present within normal-appearing

skin, and consequently the entire deep and lateral resec-

tion margins must be thoroughly evaluated in a similar

manner as described for the superficial vulvectomy spec-

imen. The surgical pathology report should include the

microscopic diagnosis, extent of involvement, adequacy of

the resection margins, and whether an underlying carci-

noma is present (see: CAP synoptic reporting in this

chapter) [31,171].

Total Deep Vulvectomy with En-Block
Lymphadenectomy (Radical Vulvectomy,
with Lymphadenectomy)

The specimen consists of the vulva, inguinal skin, subcu-

taneous tissue, femoral and inguinal lymph nodes, and

portions of the saphenous veins. The procedure is

performed for advanced invasive squamous carcinomas

and has been somewhat superseded by total deep

vulvectomy with separate incisions for inguinal–femoral

lymphadenectomy.

The gross description should include the size, loca-

tion, and depth of penetration of the primary lesion,

and all resection margins, including the perirectal and

vaginal margins. Examination often is aided if the spec-

imen is first pinned out and fixed for a short period.

Sections should include the tumor, showing the maxi-

mum depth of invasion, labia majora and minora, cli-

toris, resection margins including the vaginal margin,

and all lymph nodes. Sections should evaluate the status

of the skin immediately adjacent to the primary lesion,

as preinvasive disease often is present. Separation of

lymph nodes into superficial and deep groups requires

communication with the gynecologic surgeon. Invasive

vulvar neoplasms, in contrast to intraepithelial lesions,

tend to be solitary and, consequently, evaluation of

resection margins can be limited to the margins near

the tumor. Because the specimen contains a considerable

amount of fatty tissue, identification of lymph nodes

may be difficult. In the fresh state, lymph nodes are

recognized by palpation. The fatty tissue should be
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bread loafed at 1–2 cm intervals to allow adequate pal-

pation and sectioning of node bearing tissue to identify

as many nodes as possible. Location of lymph nodes is

facilitated by an understanding of the lymphatic drain-

age of the vulva [31,171].

The surgical pathology report should include the

microscopic diagnosis, tumor grade, dimensions, location

and maximum depth of invasion, presence of lymphatic

invasion, number and location of the involved lymph

nodes, and status of resection margins [31,171] (see:

CAP synoptic reporting in this chapter).
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The vagina, like other orifices that interface between the

external environment and the interior milieu, acts as

a barrier to many potentially invasive microorganisms.

It is, thus, not surprising that the vagina is the site of

a variety of infections, both sexually and nonsexually

transmitted, and this, in fact, represents the predominant

type of pathology of this organ. In contrast, neoplasms are

relatively unusual in this site, which is somewhat unex-

pected in view of the relationship between infection (e.g.,

human papilloma virus infection) and the development of

carcinoma of the vulva and cervix.

Because of its profound effects on the development of

the vagina, the pathology of in utero diethylstilbestrol

(DES) exposure has been integrated into the Developmen-

tal Disorders and Malignant Neoplasms sections of this

chapter. This well-intended therapy for women with

a history of early pregnancy loss had serious and wholly

unexpected consequences that prompted research that elu-

cidated many interrelationships among embryology, anat-

omy, physiology, and neoplasia of the vagina. The astute

reader will note, however, that the failure to identify many

aspects relating to the pathogenesis of numerous other

diseases of the vagina reflects our current state of ignorance.

Development

The müllerian ducts first appear as funnel-shaped openings

of the coelomic epithelium in the mesonephric ridge at

about postconception day 37 [50]. They grow caudally as

paired tubes, extending to meet the posterior wall of the

urogenital sinus. At about day 54, the caudal portions of the

müllerian ducts fuse, forming a straight uterovaginal canal

that is linedby simple columnarepithelium.Theuterovaginal

canal continues to elongate caudally until about day 66.

Shortly thereafter, the epithelium from the caudal tip of the

canal to the external cervical os changes to a stratified squa-

mous type; this results from a migration of squamous cells

from the urogenital sinus, rather than from squamousmeta-

plasia of the native müllerian columnar epithelium [242].

Continued stratification of the squamous epithelial lining

progressively occludes the more caudal portion of the canal,

leading to the development of a solid vaginal plate. In the

16th week, the squamous epithelium of the vagina and

ectocervix begins to mature, becoming glycogenated and

thickened. Desquamation subsequently results in the

canalization of the vaginal plate. Vaginal development is

essentially complete by the 18th–20th week. A band of

subepithelial stroma extending from the endocervix to the

vulva has been described, but the role of the vaginal stroma

in induction of mucosal changes remains unclear [50, 247].

In the past, our knowledge of vaginal embryology was

derived from classic dissections of the fetus. Several exper-

iments of nature in humans (in utero exposure to DES,

transverse vaginal septation, and partial vaginal agenesis)

and in mice (testicular feminization syndrome and agen-

esis of the lower vagina [50]) as well as studies using

human fetal grafts transplanted into the nude mouse

[51] have provided the opportunity for elegant studies of

altered development. Such studies reaffirm that the vagina

is of dual origin, with a native lining of müllerian colum-

nar cells that are retained unless there is a contribution of

squamous cells from the urogenital sinus.

Anatomy

The vagina is a partially collapsed, midline, tubular struc-

ture that extends from the vestibule of the vulva to the

uterine cervix. The vagina is posterior to the urinary

bladder and anterior to the rectum, with an angle of

more than 90� between the axis of the vagina and that of

the uterus (> Fig. 3.1). In an adult, the vagina is about

9 cm in length. Its caliber and length are unrelated to

sexual activity or symptoms of dyspareunia [309]. The

anterior and posterior walls are in contact with each

other, with the exception of the cranial (proximal) end

where the vagina surrounds the ectocervix. Here, there are

vaultlike recesses between the vaginal walls and the cervix,

termed fornices, which are deepest posteriorly. In contrast

to the slack anterior and posterior walls, the lateral walls

are relatively rigid, resulting in a somewhat compressed

lumen with an H shape in transverse sections.

The vagina is in contact anteriorly with the uterine

cervix, the base of the bladder, and the urethra. The prox-

imal third of the urethra is separated from the vagina by

loose connective tissue; it enters into the vaginal wall dis-

tally, where their fasciae fuse into a single dense layer.

Posteriorly, the upper fourth of the vaginal wall is bounded

by peritoneum, and forms the anterior part of the cul-de-

sac or pouch of Douglas. The rectovaginal septum connects

the adventitia of the middle half of the vagina with the

rectum, whereas the perineal body and anal and rectal

sphincters separate the remaining more caudal portion

from the anal canal. Laterally, each ureter, crossed by the

uterine artery and vein, runs just above the lateral fornix.

Caudally (distally), the levator ani and bulbocavernosus

muscles partially surround the vagina, which ultimately

opens into the vestibule (> Fig. 3.2).

Blood is supplied to the vagina primarily by branches

of the internal iliac artery, including the uterine, vaginal,

middle rectal, and internal pudendal arteries. Extensive
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anastomoses provide alternate routes of flow, which

minimize the possibility of ischemic damage. A complex

network of veins surrounds the vagina, forming a plexus

with the uterine, pudendal, and rectal veins, which drain

into the interior iliac vein.

The lymphatic drainage of the vagina is complex and

variable. The lymphatics of the proximal anterior vagina

and vaginal vault join those of the cervix and drain pri-

marily into the external iliac lymph nodes. The posterior

portion of the vagina drains into the inferior gluteal,

sacral, and anorectal lymph nodes, whereas the distal

part of the vagina, like the vulva, drains into the femoral

lymph nodes. It is important to note that, as a consequence

of extensive anastomotic channels, any pelvic, anorectal, or
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femoral node may be involved in the lymphatic drainage

of any part of the vagina.

The innervation of the vagina is principally from the

superior hypogastric plexus of the autonomic nervous sys-

tem. This plexus bifurcates and is joined by branches of the

second through fifth sacral nerves, forming the pelvic

plexuses.

Histology and Physiology

The vaginal wall consists of three layers: mucosa, muscularis,

and adventitia (> Fig. 3.3a and b). The vaginal mucosa is

thrown into ill-defined laterally oriented folds or rugae of

about 2–5 mm thickness (> Fig. 3.4). The thickness of the

folds varies according to location and hormonal stimulation.

The mucosal lining is a stratified squamous epithelium that

is normally glycogenated and nonkeratinizing. Subdivision

of the epithelium into layers is somewhat arbitrary but useful

as it provides a basis for understanding the variable appear-

ance of squamous cells in vaginal cytologic smears

(> Fig. 3.5). The basal layer consists of a single layer of

columnar cells, with the principal axis of the cells perpen-

dicular to the basement membrane. The nuclei are oval

and uniformly hyperchromatic, and are surrounded by

relatively scant cytoplasm, resulting in a high nuclear/

cytoplasmic ratio. The parabasal layer usually consists of

two to five layers of cells of cuboidal shape, with a centrally

located, round, and uniformly hyperchromatic nucleus.

Mitoses usually are confined to the basal and parabasal

layers. The intermediate layer is of variable thickness. The

cells in this layer contain moderate quantities of slightly

flattened cytoplasm and oval nuclei with finely dispersed

chromatin. The long axis of both nucleus and cytoplasm is

parallel to the basement membrane. The superficial layer

also varies in thickness. The cells contain pyknotic nuclei,

which are small, round, and hyperchromatic. The cyto-

plasm is abundant, with an orientation similar to interme-

diate cells. The three-dimensional configuration of these

cells is that of a highly attenuated disk, resulting in

a flattened appearance when viewed in cross section.

Variable quantities of glycogen may be present in

the intermediate and superficial cell layers. The glycogen

accumulates initially in a perinuclear location within

. Fig. 3.3

Vaginal wall. The vaginal muscularis is composed of ill-defined and variably sized smoothmuscle bundles (a). The adventitia

contains numerous blood vessels and nerves within adipose tissue (b)
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intermediate cells, resulting in a clear zone around the

nucleus. This appearance may cause confusion with the

perinuclear clearing of koilocytes. However, the presence

of nuclear membrane irregularity in koilocytes and the

characteristic location of these normal cells in the middle

rather than superficial third of the epithelium are helpful

distinguishing features.Melanocytes have been identified as

a normal constituent of the basal layer in about 3% of

women.

The lamina propria, which lies beneath the squamous

epithelium, consists of a loose fibrovascular stroma con-

taining elastic fibers and nerves. A band of stroma extends

from the endocervix to the vulva, whichmay contain atypical

polygonal to stellate stromal cellswith scant cytoplasm. Some

of these cells are multinucleated or have multilobulated

nuclei (> Figs. 3.6 and > 3.7). The muscularis consists of

. Fig. 3.4

Vaginal mucosa. The mucosa is composed of ill-defined,

laterally oriented folds or rugae

. Fig. 3.5

Mature vaginal squamous epithelium. The epithelium is

composed of a basal layer, several layers of parabasal cells,

andmultiple layers of intermediate and superficial cells that

progressively accumulate glycogen

. Fig. 3.6

Lamina propria of the vagina. Beneath the squamous

epithelium of the vagina is a poorly defined zone

containing large, stellate, or spindle stromal cells. This zone

extends in irregular fashion from the cervix to the vulva

Diseases of the Vagina 3 109



poorly delineated, inner circular, and outer longitudinal

bundles of smooth muscle. Some of the outer longitudi-

nal layers of muscle pass into the lateral pelvic wall to

contribute to the inferior portion of the cardinal ligaments,

whereas fibers of the bulbocavernosus form a sphincter

around the distal vagina. The adventitia is a thin coat of

dense connective tissue that merges with the loose connec-

tive tissue of the surrounding pelvis, which contains the

lymphatic and venous plexuses and nerve bundles.

The squamous cells of the vagina contain intranuclear

steroid receptors and represent a target tissue for sex

steroids. The thickness and maturation of the epithelium

varies throughout themenstrual cycle. Because the vagina is

rarely biopsied but frequently sampled cytologically, the

latter procedure has contributed greatly to our knowledge

of normal and aberrant maturation. During the prolifera-

tive phase, the epithelium progressively proliferates and

matures fully in response to estrogens. The addition of

progesterone during the secretory phase is associated with

an arrest of maturation at the intermediate cell level and

a decrease in epithelial thickness. Although glycogen is

found in the intermediate and superficial cells throughout

themenstrual cycle, it is particularly abundant during preg-

nancy. Transient vaginal atrophy is found in some women

postpartum, particularly in those who are lactating [313].

After menopause, a gradual reduction in the thickness of

the epithelium occurs, first with a loss of superficial cells

followed by intermediate cells, such that themucosa of late

menopausal women may be reduced to only six to eight

layers of parabasal cells (> Fig. 3.8). As a consequence,

a normal postmenopausal atrophic pattern may be con-

fused with a high-grade intraepithelial lesion, unless care

is taken to identify other nuclear abnormalities. Newborn

infants, having been exposed to maternal steroids in utero,

have a fully mature-appearing epithelium that rapidly

regresses to atrophy within about 4 weeks. A gradual mat-

uration of the epithelium follows the onset of menarche.

Exposure of the postmenopausal vagina to estrogen leads to

squamous maturation comparable to that observed in the

proliferative phase of reproductive-age women. It is inter-

esting to note that, in one study, the time required for

. Fig. 3.7

Multinucleate stromal cells of the lamina propria. Scattered

bizarre, floret-type multinucleate cells are often admixed

with other stellate or spindle cells in the superficial portion

of the lamina propria. These may be the source of bizarre

cells identified in some vaginal fibroepithelial

(mesodermal) stromal polyps

. Fig. 3.8

Vaginal atrophy. The epithelium is reduced to only a few

layers of parabasal and basal cells
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a vaginal squamous cell to make the transition from pro-

genitor cell through desquamation was about 5 days for

both cycling and postmenopausal women [11].

There are few data concerning vaginal function during

coitus or parturition [174]. Distension and lengthening of

the proximal two thirds of the vagina occurs during the

early phases of sexual response, followed by constriction of

the distal third. The anterior portion of the levator ani, the

pubococcygeusmuscle, appears to be involved in orgasmic

function, but the mechanism is speculative [174, 257].

Functional MRI has provided evidence that the vagus

nerve may be either a primary or secondary pathway for

nerve impulse conduction during vaginal orgasm [136].

Even the source of vaginal fluids that are present during

arousal has been disputed. Glands are not normally pre-

sent in the vagina, and candidate sources include secre-

tions from sebaceous, sweat, Bartholin, and Skene glands

or the endocervix. Fine droplets appear scattered through-

out the rugal folds of the vaginal wall during arousal,

followed by a rapid coalescence [174]. The fluid is believed

to represent a transudate resulting from associated vaso-

constriction within the venous plexus [174]. The fluid is

usually acidic, with a pH around 4.6, but the pH rises

during the sexual response. This fluid contains a variety of

enzymes, enzyme inhibitors, and immunoglobulins,

which may play a role in the liquefaction of coagulated

semen and capacitation of spermatocytes or have antimi-

crobial activity. The immunoglobulin A levels are highest

during the late proliferative phase [115], but the signifi-

cance of this observation is unclear. During pregnancy and

immediately postpartum, edema, vascular congestion,

and loss of collagen have been noted in the lamina propria,

which may serve to increase elasticity of vaginal tissues

during delivery.

Developmental Disorders

Lesions Related to In Utero Exposure to DES

Diethylstilbestrol and the chemically related drugs

hexestrol and dienestrol are synthetic, nonsteroidal estro-

gens that were administered frequently to gravid women

who were thought to be at high risk for early pregnancy

loss during the 1940s through the 1960s. An estimated five

to ten million Americans received DES during pregnancy

or were exposed to the drug in utero [95]. In 1971,

the rare development of clear cell adenocarcinoma of the

vagina in young women was linked to their in utero expo-

sure to these drugs [113]. Subsequently, a number of

nonneoplastic changes were identified in the genital tract

of daughters of women exposed to DES, such as adenosis,

cervical ectropion, various types of cervicovaginal ridges,

and structural abnormalities of the uterine corpus and

fallopian tube. DES was soon thereafter withdrawn from

the market for use during pregnancy. Consequently, the

population exposed in utero now averages about 55 years

in age, with the youngest persons about 35 years old.

Gross Structural Changes of the Vagina and
Cervix

Approximately one fifth of DES-exposed women demon-

strate gross structural changes in the cervix or vagina [112].

Descriptive designations have included coxcomb (hood),

collar (rim), pseudopolyp, and ridge. The pseudopolyp

is caused by a peripheral concentric cervical band that

gives the portio vaginalis central to it the appearance of

a protruding cervical polyp; however, the presence of the

external os at its center differentiates it from a true polyp.

The cervix may be hypoplastic, the vaginal fornices may be

obliterated, or the vagina may be traversed by a ridge (sep-

tum) consisting of fibrous connective tissue covered by

squamous epithelium (> Fig. 3.9). The natural history of

the structural abnormalities is not well understood,

although some ridges have been observed to disappear as

the cervix and vagina undergo remodeling with age.

Vaginal Epithelial Changes: Adenosis and
Squamous Metaplasia

Vaginal adenosis and metaplastic squamous epithelium –

vaginal epithelial changes (VECs) – are common in DES-

exposed females. In the pre-DES era, vaginal adenosis was

a clinical rarity, detected only occasionally in women,

usually in their 30s or 40s, who often complained of

an excessive mucous discharge from the vagina. The

demographics are again changing. During the past decade,

adenosis caused by DES exposure has become rare,

although acquired adenosis in adult women with vaginal

dysplasia treated with topical 5-fluorouracil occasionally

have been reported [64, 98]. Clinically, adenosis should

be suspected when the vaginal mucosa contains red gran-

ular spots or patches (> Fig. 3.9) and does not stain with

an iodine solution. On colposcopy, adenosis appears as

glandular or metaplastic epithelium replacing the native

squamous epithelium of the vaginal mucosa.
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Adenosis involves the upper third of the vagina in

34% of DES-exposed women, the middle third in about

10%, and lower third in about 2% of exposed women.

Mucinous columnar cells, which resemble those of the

normal endocervical mucosa, comprise the glandular epi-

thelium most frequently encountered as adenosis (62% of

biopsy specimens with vaginal adenosis) (> Fig. 3.10)

[240]. Tuboendometrial adenosis with dark and light

cells, often ciliated and resembling the lining cells of the

fallopian tube and endometrium, is found in 21% of

specimens with adenosis. These cells usually are found in

glands in the lamina propria and not on the surface of the

vagina. In most biopsy specimens, metaplastic squamous

cells replace adenosis to some degree (> Fig. 3.11),

indicating the manner by which adenosis regresses.

Reserve cell proliferation progresses through immature

and mature stages of squamous metaplasia, with

intercellular pools of mucin and droplets remaining as

the final vestiges of adenosis. Eventual maturation of the

metaplastic squamous epithelium with acquisition of gly-

cogen makes it indistinguishable from the normal (native)

squamous epithelium.

The Embryologic Basis of Vaginal Adenosis
and Cervical Ectropion

The DES experience and the experimental studies it has

fostered have provided insights into the development of

the normal lower genital tract and the effects caused by

prenatal DES exposure [239]. In brief, the embryonic squa-

mous epithelium of the urogenital sinus normally extends

up the vagina and exocervix, replacing the original colum-

nar (müllerian) epithelium lining these organs. Recent

experimental work has suggested that inhibition of p63

by DES may alter the urogenital sinus and müllerian

duct epithelial differentiation and result in adenosis [143].

Further, the stroma of the vaginal wall (like the uterine

corpus and fallopian tube) induces the growth of a

tuboendometrial-type epithelium, while the stroma of

the superficial endocervix favors mucinous columnar epi-

thelium. In DES-exposed fetal organs, the stromal com-

ponents of the uterine wall fail to segregate normally into

an outer layer of smooth muscle and an inner layer of

endometrial stroma [242].

Vaginal adenosis is not limited exclusively to women

exposed to DES in utero, but has also been reported in

2–10% of non-exposed females who have no known risk

factors [32, 229]. Adenosis may occur following topical

treatment of squamous dysplasia with 5-fluorouracil [92],

but the mechanism by which it induces glandular meta-

plasia remains unclear.

Imperforate Hymen

Imperforate hymen probably represents the most common

significant congenital anomaly of the vagina. Its frequency

is reported to be about 1 in 2,000 female patients. The

presence of a thick mucoid secretion that distends the

vagina may provide a clue to diagnosis in the neonate, but

often an imperforate hymen is not recognized until puberty,

when there is abdominal pain and retention of menstrual

. Fig. 3.9

Adenosis in a woman exposed to DES in utero. There is

a nodular deformity and ridge in the cervix visible in the

upper portion of the photograph. The friable red granular

epithelium that replaces much of the mucosa reflects

regions of adenosis, most of which is of the

tuboendometrioid type
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detritus [220]. If it is not corrected promptly, infertility

may result from endometriosis and pelvic adhesions asso-

ciated with retrograde menstruation [311]. The treat-

ment is surgical, with either a central incision or local

excision [3]. No detailed pathologic description of this

condition has been reported.

Vaginal Agenesis

Complete vaginal agenesis is relatively rare, occurring in

about 1 in 5,000 female births [63, 82, 296]. As an isolated

defect it results from incomplete caudal development and

fusion of the lower part of the müllerian ducts (müllerian

dysgenesis). The external genitalia usually appear normal,

except for the introitus, where a short blind pouch may be

present [311]. Therapy usually involves construction

of an artificial vagina. Although this rarely results in

a specimen for pathologic examination, the defect often

is associated with the absence of the uterus and fallopian

tubes (müllerian agenesis or Mayer–Rokitansky–Kuster–

Hauser syndrome) [72] and with anomalies of the urinary

tract [202]. The latter syndrome provides insight into

embryologic development and demonstrates that an intact

mesonephric duct is required for the growth and caudal

lengthening of the müllerian duct during fetal life [163,

164]. Because the gonads are not of müllerian origin, they

usually are normal. About 25% of women with vaginal

agenesis have a uterus, and they may have complications

from retrograde menstruation.

Transverse Vaginal Septum

A transverse vaginal septum is uncommon, with an esti-

mated prevalence of about 1 in 50,000 women [220], and

may occur anywhere within the vagina, but most fre-

quently at the junction of the cranial and middle third.

It presumably results from incomplete migration or exca-

vation of the vaginal plate. A complete vaginal septum

results in obstructive symptoms similar to an imperforate

hymen, whereas a partial septum may allow passage of

menstrual flow but cause dyspareunia or lacerate during

childbirth. The microscopic appearance of the septum is

typically that of a fibrovascular stroma covered on two

surfaces by epithelium. Although the caudal surface is

covered by a stratified nonkeratinizing squamous epithe-

lium, the cranial aspect is covered typically by glandular

epithelium, as might be predicted from the embryologic

development.

Miscellaneous Congenital Disorders

Complete duplication of the vaginawith a septum including

muscularis extending to the introitus is rare, and typically is

accompanied by cervical and uterine duplication [14]. Lon-

gitudinal septa that lack a muscular layer are more com-

mon; they often are clinically asymptomatic. Congenital

rectovaginal fistulas often are associated with an imperfo-

rate anus. Typically, the anus opens into the posterior cau-

dal portion of the vagina, near the fourchette.

. Fig. 3.10

Adenosis. Glands within the lamina propria are lined by

a mucin-secreting columnar epithelium

. Fig. 3.11

Adenosis. The mucinous glands display partial replacement

by metaplastic squamous epithelium. With increasing age,

mature squamousmetaplasia obliterates all evidence of the

adenosis
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Infectious Inflammatory Disorders

The normal vaginal flora is varied and changes from birth

through menarche to menopause. Although it has long

been evident that lactobacilli split glycogen to form lactic

acid, thus reducing the pH of the vagina, this does not

provide a complete explanation for the regulation of the

vaginal flora. The ecosystem reflects a delicate balance

that includes the interplay of steroid hormones, vascu-

larity, vaginal acidity, and glycogen. It can be upset easily

by mechanical, chemical, or hormonal manipulation.

Approximately 109 obligate anaerobic and 108 facultative

bacteria are present in a gram of vaginal secretion, of

which lactobacilli probably are the most common [171].

Three hundred and forty-five organisms were represented

in 52 specimens collected from healthy adults, includ-

ing the following anaerobes: Peptococcus, Bacteroides,

Peptostreptococcus, Lactobacillus, Eubacterium spp.; and

aerobes: Stapylococcus epidermidis, Corynebacterium spp.,

and Lactobacillus sp [14]. The proportion of aerobic

organisms decreases about 100-fold during the week before

menses. During pregnancy, more lactobacilli and yeast,

but fewer anaerobic bacteria, are present [157]. On the

third day after parturition, there is a dramatic increase

in the number of anaerobic bacteria. Postmenopausal

women also have a relatively larger proportion of anaer-

obes, with more lactobacilli recovered from those treated

with estrogen [149]. Organisms that at times are associ-

ated with vaginitis may colonize the vagina of healthy,

asymptomatic women.

Vaginitis

Vaginitis is one of the most common reasons for a patient

to visit her gynecologist, accounting for more than ten

million office visits each year [132]. Abnormal coloniza-

tion or invasive infection has been reported for practically

all major types of organisms, including viruses, bacteria,

fungi, and parasites. It is difficult to determine the most

common organism responsible for vaginitis because fre-

quency lists vary according to age, sexual activity, and

method of microbial identification [265]. Currently,

more than 20 bacterial, viral, and protozoan agents are

considered to be responsible for sexually transmitted dis-

eases (STDs) (>Table 3.1). Because the notification that

one has an STD frequently evokes a strong emotional

response, it is important to remember that the distinction

between sexually and nonsexually transmitted disease is at

times arbitrary. Whereas many infectious agents make use

of the opportunity afforded by close apposition of mucous

membranes or secretions to spread, there is variability in

the stringency of their demands.

The clinical diagnosis of vaginitis is frequently based

on the presence of a vaginal discharge. Reliance on this

finding alone may lead to overdiagnosis, as the production

of vaginal fluid is a physiologic event caused by tran-

sudation of fluid through the vaginal wall, with addi-

tional contributions by cervical and uterine secretions,

exfoliated epithelial cells, bacteria, and bacterial products.

This event is particularly noticeable at mid-cycle when

cervical mucus becomes watery and profuse and often is

interpreted erroneously as a ‘‘discharge.’’ Other relatively

nonspecific criteria of vaginitis include subjective assess-

ment of the color, odor, quantity, or quality of the dis-

charge. In contrast to discharge caused by vaginitis,

normal vaginal secretions are floccular rather than homo-

geneous, and neither malodorous nor associated with

pruritis. Although accurate diagnosis of vaginitis does

not require a biopsy, some infectious agents cause highly

specific tissue reactions, withwhich the pathologist should

be familiar.

. Table 3.1

Sexually transmitted pathogens

Bacterial agents

Neisseria gonorrhoeae

Chlamydia trachomatis

Mycoplasma hominis

Ureaplasma urealyticum

Treponema pallidum

Gardnerella vaginalis

Haemophilus ducreyi

Shigella

Campylobacter

Group B streptococcus

Fungal agents

Candida albicans

Viral agents

Herpes simplex virus

Hepatitis B virus

Cytomegalovirus

Human papilloma virus

Molluscum contagiosum virus

Protozoan agents

Trichomonas vaginalis

Entamoeba histolytica

Giardia lamblia

Ectoparasites

Pediculus pubis

Sarcoptes scabiei

114 3 Diseases of the Vagina



Candida

Candida probably is the most common potential or active

pathogen in the female genital tract. It can be isolated from

the vagina of about 20% of asymptomatic healthy women,

and about 70% of women will have a symptomatic can-

didal infection at some time during their lives [267].

C. albicans is found frequently in the colon of healthy

individuals, and spread from the contaminated perineum

probably is the usual method of introduction of the organ-

ism into the vagina [267]. Interestingly, fomites from

bathtubs or toilet seats do not appear to be a common

mechanism for transmission [9]. Sexual transmission

plays a role in some patients, resulting from either oral–

genital or less likely penile–genital transmission [30].

Factors associated with an increased risk of developing

symptomatic infection include pregnancy, oral contracep-

tive use, antibiotic therapy, diabetes mellitus, and antibi-

otic use. Changes in the vaginal flora likely play a role in

the development of candidiasis.

Vulvar pruritis is the typical presenting symptom,

often accompanied by a white, granular vaginal discharge.

The vagina appears reddened, and superficial erosion

of the mucosa may be evident after the removal of

a pseudomembrane of adherent granular debris.

Saline or potassium hydroxide suspensions of a dis-

charge containing blastospores and pseudohyphae permit

a presumptive microscopic diagnosis to be made immedi-

ately. Unfortunately, the sensitivity of the wet prep exam is

only about 65% [180], and the morphologic appearance is

not entirely specific. In one study, Papanicolaou-stained

smears demonstrated the organism in 46% infected

patients, compared with 85% for the wet prep and 94%

for culture [179]. In daily practice, it is the experience of

the examiner that seems to be the most critical determi-

nant for accurate recognition of the organism. Definitive

identification of the fungus is generally made by culture or

polymerase chain reaction [173].

Biopsies, which are rarely obtained, contain relatively

dense infiltrates of primarily mononuclear inflammatory

cells and congested blood vessels in the stroma, with

exocytosis of neutrophils into the overlying epithelium

(> Fig. 3.12) [130]. Candida are generally not identifiable

unless the discharge remains adherent, where the organ-

isms are visualized as yeast and pseudohyphae intertwined

among the desquamated squamous cells (> Fig. 3.13)

[19]. First-line therapy of topical imidazole derivatives

for 5–7 days has been used for the past 20 years, but the

recent introduction of triazols permits equal efficacy with

single-dose therapy [267]. However, recurrent infection

remains common and may result from either failure to

respond to medical therapy or endogenous reinfection by

the identical strain of organism [300].

Candidal species other than C. albicans are responsible

for about 10–20% of cases of fungal vaginitis [238, 267],

and infection with C. tropicalis or C. glabrata is associated

with a high rate of recurrence [238]. C. glabrata typically

produces milder symptoms than C. albicans [21], but

C. glabrata has been reported to cause a severe ulcerative

vaginitis-simulating malignancy [37]. The microscopic

appearances of most Candida species are similar, but

C. glabrata produces only yeasts (blastospores), which

are slightly smaller than those of C. albicans [21].

Bacterial Vaginosis

Organisms such as Trichomonas and Candida have long

been known to produce vaginitis; however, until recently

. Fig. 3.12

Vaginitis caused by Candida or Trichomonas. The histologic

changes, including variably dense infiltrates of

mononuclear inflammatory cells in the stroma and

neutrophils in the epithelium, are similar for both

organisms
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there have been a substantial number of women who have

a copious vaginal discharge or pruritis in the absence of

a readily identifiable pathogen. In the past, this condition

was designated nonspecific vaginitis, but the term bacte-

rial vaginosis currently is preferred because evidence

of inflammation is typically absent [171]. Gardnerella,

a gram-negative bacillus, has been isolated from women

with vaginosis at a higher rate than asymptomatic women

and thus was considered to be responsible for nonspecific

vaginitis [87]. However, more recent studies cast doubt on

this concept, because this organism and ‘‘clue’’ cells have

been identified at times with similar frequency in healthy

women without vaginal discharge [269]. Currently, it is

believed that bacterial vaginosis is not an infection by

a single organism, but rather an overgrowth of multiple

colonizing bacteria including Gardnerella and a variety

of anaerobes [216, 286, 303]. The flora typically found

in affected women includes not only disproportionately

large numbers of Gardnerella vaginalis, but also abun-

dant Prevotella bivia, Mycoplasma hominis, Mobiluncus

mulieris, and Mobiluncus curtisii [287]. In an animal

model, the inoculation of Gardnerella and Mobiluncus

together caused the clinical disease, although neither

alone was capable of doing so [172]. The diagnosis of

bacterial vaginosis is made if three of the following

four criteria are present: (1) homogeneous, thin, malodor-

ous discharge, (2) vaginal pH 4.5, (3) vaginal epithe-

lial cells with numerous attached bacteria (‘‘clue’’ cells)

(> Fig. 3.14), and (4) fishy odor on alkalinization of vag-

inal secretions [7, 56, 255]. The diagnosis usually is con-

firmed by elimination of other pathogens, combined with

identification of gram-negative to gram-variable bacilli

and ‘‘clue’’ cells on wet mount or smears, or by culture

[284]. The identification of squamous cells coated by large

numbers of coccobacilli in a cervical vaginal cytology

specimen represents a moderately sensitive and highly

specific method for screening for bacterial vaginosis

[56, 94]. No specific histopathologic features have been

described.

Efforts to restore the local environment by topical

administration of acetic acid, estrogen, or fermented milk

products have been ineffective. In contrast, antimicrobial

therapy with metronidazole or intravaginal clindamycin

produces clinical cure in most women, further support-

ing the concept that anaerobes acting with Gardnerella

produce bacterial vaginosis [269]. The initiating cause

remains unknown, but sexual transmission occurs in

many instances [150, 198]. Although bacterial vaginosis

was previously thought to carry no appreciable morbid-

ity, it recently has been associated with a 3- to 15-fold

increased risk of upper genital tract infection, including

salpingitis and endometritis [116, 138, 206, 276]. In addi-

tion, the anaerobic bacteria cultured from the endome-

trium and fallopian tubes of women with asymptomatic

endometritis or symptomatic salpingitis were those associ-

ated with bacterial vaginosis [138, 268]. During pregnancy,

bacterial vaginosis significantly increases the likelihood

of premature onset of labor and chorioamnionitis [118,

176, 196, 268].

Trichomonas Vaginalis

Trichomoniasis is responsible for more than 2.5 million

infections per year in the United States and about 180

million infections worldwide [285]. It is found in about

10% of asymptomatic women, and almost 50% of those

attending STD clinics [275]. The organism is almost

always sexually transmitted [320], although trichomonads

. Fig. 3.13

Candida vaginitis. Yeast and pseudohyphae are present in

a mat of exfoliated superficial squamous cells. Candida are

usually not identified in biopsies of the vagina unless

desquamated cells remain adherent to the intact mucosal

surface (periodic acid–Schiff [PAS] stain)
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reportedly may survive in tap water, soap water, and

chlorinated swimming pools. The mechanism by which

Trichomonas causes disease is unknown, but the organisms

are found both in the vaginal lumen and adherent to

squamous, but not columnar, epithelial cells [235]. Inva-

sion of the squamousmucosa does not occur. Trichomonas

is a strict anaerobe and there is frequently an alteration

in the associated vaginal flora, with increased anaero-

bic bacteria [298]. Although the role of sex steroids is

unclear, infection is generally lower in women taking

oral contraceptives [24].

Symptoms of infection include vaginal discharge,

intense pruritis, and dyspareunia, with exacerbations

often temporally related to menses. However, in one

study, only 17% of culture-positive women noted pruritis,

and more than one third did not even complain of

a vaginal discharge [178]. When present, the vaginal dis-

charge usually is copious, homogeneous, yellow green to

gray, and malodorous. Typically, the vaginal mucosa is

erythematous and punctate hemorrhages may be present,

particularly on the cervical mucosa, leading to what is

unfortunately described as a ‘‘strawberry cervix.’’

The diagnosis usually is made by the microscopic

identification of motile organisms accompanied by many

neutrophils in a saline preparation. The protozoan is

ovoid, about 10–20 mm in diameter, with polar flagella.

Active motility, in the form of a jerky swaying motion, is

provided by the flagella and undulating membrane. If the

wet prep diagnosis is based on the presence of motile

organisms, the specificity approaches 100%. Trichomo-

nads also may be found in Papanicolaou-stained vaginal

smears in about 70% of cases (> Fig. 3.15), a sensitivity

similar to that of the wet prep [160]. Several recently

introduced molecular amplification methods appear to

provide both high sensitivity and specificity when applied

to distal vaginal secretions [60, 106, 167, 314]. Culture

methods are available, expensive, and generally unneces-

sary. The organism is not detectable in biopsy specimens

from culture-positive women, although an inflammatory

response of variable intensity may be seen, including

dilated vessels in the stroma, accompanied by dense infil-

trates of plasma cells and lymphocytes (> Fig. 3.12).

The ectocervical as well as vagina mucosa is commonly

spongiotic (> Fig. 3.12) [134]. Neutrophils frequently

are present in large numbers among the squamous cells,

sometimes forming intraepithelial abscesses. Theremay be

irregular acanthosis of the epithelium, with pseuodepithe-

liomatous hyperplasia. A fibrinopurulent exudate com-

posed of necrotic debris, neutrophils, and lymphocytes

is found in the foci of ulceration. Metronidazole pro-

vides effective therapy, although recurrence is common

if the typically asymptomatic male partner is not also

treated. Unfortunately, the frequency of resistance to

metronidazole is increasing [289].

. Fig. 3.14

Bacterial vaginosis. Papanicolaou-stained cytologic

preparation containing scattered intermediate squamous

cells, two of which are covered by innumerable minute

coccal bacteria (Clue cells). This represents one of the four

criteria necessary for the diagnosis of bacterial vaginosis

. Fig. 3.15

Trichomonas vaginitis. Papanicolaou-stained cytologic

preparation of vaginal secretions containing several of the

nucleated, ovoid protozoans, as well as three intermediate

squamous cells and inflammatory cells
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Acquired Immunodeficiency Syndrome

Slightly more than onemillion persons in the US are living

with human immunodeficiency virus (HIV)/acquired

immunodeficiency virus syndrome (AIDS). Woman

account for about one quarter of newly reported cases,

and heterosexual contact represents the mode of transmis-

sion in about 28% of all cases in the United States. It is the

fifth leading cause of death among American women 25–

44 years of age. There are no gross or histopathologic

changes of AIDS specific to the vagina.

Most HIV infections resulting from heterosexual con-

tact have occurred in women who reported only vaginal

intercourse [210]. The virus has been identified in both

semen and cell-free seminal fluid [155]. Certain STDs are

considered to be risk factors for sexual transmission of

HIV, particularly those that cause ulceration of the vaginal

mucosa, facilitating HIVexposure to vascular channels, as

well as providing a large number of CD4 lymphocytes and

macrophages that contain or could bind HIVat the site of

injury [40]. It is estimated that a fivefold to tenfold

increase in risk of heterosexual transmission of HIV is

present in those with genital ulcers [302]. A twofold to

fivefold increase in risk is associated with the presence of

an inflammatory or exudative STD, presumably reflecting

the presence of microscopic ulcerations or increased con-

centrations of CD4 lymphocytes in the discharge [153,

302]. Localization of simian immunodeficiency virus

(SIV) in dendritic cells of the monkey vagina has been

demonstrated in an experimental model, suggesting that

heterosexual transmission of HIV may occur across an

intact mucosa [183]. Nevertheless, the precise mechanism

by which heterosexual transmission of HIV occurs

remains to be defined.

Group B Streptococcus

Group B streptococci (Streptococcus agalactiae) can be

found in 5–35% of normal females [119, 319] and thus

are considered to be part of the normal vaginal flora. These

bacteria frequently are sexually transmitted [115], although

they also can ascend from the lower intestinal tract, which

may serve as a reservoir [195]. Although group B strep-

tococcal colonization of the vagina or urethra usually

causes little morbidity to the adult female, a vaginitis

at times may occur [115]. Histopathologic changes re-

sulting from vaginal infection by group B streptococci

have not been well described. More significantly, this

organism is a frequent cause of abortion, chorioam-

nionitis, premature rupture of membranes, perinatal

death, and intrapartum and postpartum bacteremia

[233, 276]. For reasons that currently are unknown, only

a small proportion of colonized mothers or infants

develop symptomatic infection [276].

Actinomycetes

Actinomycetes have been implicated in upper genital

tract infections in women with intrauterine contraceptive

devices and also are found in the vagina of about one

quarter of women without such devices. These organisms

represent part of the normal oral and colonic flora, from

which it may be introduced into the vagina. Vaginitis

subsequently occurs when overgrowth is favored by the

presence of a foreign body [53]. Actinomycetes are recog-

nized in Papanicolaou-stained smears and tissue sections as

a dense mass of fine, blue, filamentous bacteria, usually

radiating from a central core (> Fig. 3.16).

Malacoplakia and Xanthogranulomatous
Pseudotumor

Malacoplakia and xanthogranulomatous pseudotumor of

the vagina are closely related entities resulting from infec-

tion by gram-negative bacilli, usually Escherichia coli [156,

271]. Typically, yellow polypoid nodules arise from the

vaginal mucosa, at times accompanied by a discharge.

. Fig. 3.16

Actinomycetes. Papanicolaou-stained cytologic

preparation with a dense collection of fine, blue,

filamentous bacteria, which appear to radiate from

a central core
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The microscopic findings are identical to those described

in other body sites, and include the presence of large

collections of histiocytes with abundant granular to pale

foamy cytoplasms (von Hansemann cells), with inter-

spersed plasma cells and lymphocytes. Both intracellular

and extracellular, concentrically laminated basophilic

masses (Michaelis–Gutmann bodies) are present in vari-

able numbers. The clinical suspicion of tumor may lead

the pathologist to the misdiagnosis of a rare neoplasm

such as a granular cell tumor, unless care is taken to

consider this lesion. The correct diagnosis may be con-

firmed by the finding of numerous gram-negative rodlike

bacteria on tissue Gram stain, on silver stain, or by elec-

tron microscopy.

Tuberculosis

Genital tract tuberculosis is no longer frequent in the

United States, but remains a significant problem in Third

World nations. The vagina is involved in about only 1% of

these women, and patients present with localized ulcera-

tion [199]. Characteristic microscopic features include

necrotizing granulomata containing Langhans giant cells

underlying an ulcerated epithelium [41].

Emphysematous Vaginitis

Emphysematous vaginitis is a rare entity (about 200

reported cases), characterized by multiple, discrete, gas-

filled cystic cavities in the vaginal mucosa. Most patients

present with symptoms of vaginal discharge, although

some are aware of popping sounds associated with the

rupture of the cysts during intercourse. The dramatic

presentation and physical findings have prompted an

interest disproportionate to the frequency or significance

of the disease. There is evidence that it is an unusual

manifestation of a common infection in an immunocom-

promised host [127, 288]. No single organism has been

identified as the causative agent, although both Trichomo-

nas vaginalis and Gardnerella vaginalis have been impli-

cated [88]. Chemical analyses of the lesions have disclosed

a wide variety of gases, including ammonia, hydrogen sul-

fide, nitrogen, oxygen, carbonic acid, and trimethylamine.

The microscopic findings are variable, with cysts in the

stroma lined by either multinucleated giant cells, squamous

cells, or both. A scattering of chronic inflammatory cells

accompanies the cysts [88, 140]. Bacterial or protozoan

production of gas with transmucosal passage into the

stroma has been suggested, but the pathogenesis remains

obscure [88].

Unusual Types of Bacterial Vaginitis

Occasionally, vaginitis may be caused by bacteria that are

commonly pathogenic in other sites. Shigella vulvovaginitis

has been identified primarily as a cause of a chronic,

sanguinous, and purulent vaginal discharge in children, un-

associated with intestinal infection [54, 232]. Haemophilus

influenzae, Coryne bacterium diphtheria, and Neisseria

meningitidis also rarely cause vaginitis in children [31, 68,

69, 274], but the histologic changes have not been doc-

umented. Staphylococcal infection of the vagina after sys-

temic antibiotic therapy was reported more than 30 years

ago and thought to result from a disturbed indigenous flora

[148] (see section >Toxic Shock Syndrome).

Parasitic Vaginitis

Parasitic infection of the vagina, although currently rare in

the United States, almost certainly will be encountered

more commonly because of more frequent global travel.

Vaginal amebiasis caused by Entamoeba histolytica

has been reported in Mexico, South Africa, and India,

where the infection is endemic [107, 117, 188, 297].

Most patients present with a bloody vaginal discharge.

The gross appearance mimics carcinoma, with one or

more ulcerated, necrotic growths typically involving the

vagina and cervix. Microscopically, the lesions are charac-

terized by ulceration of the epithelium with replacement

by a fibrinopurulent exudate containing trophozoites

15–60 micrometers in diameter. In cytologic preparations

they appear somewhat larger than histiocytes, and approx-

imate the size of parabasal cells. Positive staining with

periodic acid–Schiff (PAS) stain or acid phosphatase pro-

vides further support for the diagnosis.

Eggs of Enterobius vermicularis or Trichuris trichiura

usually are found after incidental contamination of the

vagina associated with intestinal infestation by these

worms [187]. Eggs and worms of Schistosoma mansoni

and hematobium have been identified in pelvic tissues

including the vagina, presumably reflecting anastomoses

between hemorrhoidal and hypogastric veins [91]. They

elicit a striking host inflammatory response, ultimately

resulting in dense fibrosis.

Toxic Shock Syndrome

General Features

In 1978, Todd et al. described an acute, potentially life-

threatening disease characterized by fever, hypotension,
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headache, confusion, rash, vomiting, diarrhea, and oliguria.

The disease was termed toxic shock syndrome (TSS)

because it was associated with infection with strains of

Staphylococcus that produced a unique epidermal toxin

[290]. By 1980, more than 98% of cases had been related

to the use of tampons during menses [75]. The incidence

is about 6 cases per 100,000 menstruating women per year.

Although S. aureus rarely inhabits the vagina normally, it

has been isolated from about 75% of womenwith TSS [55,

177]. More recently it has become evident that children or

adults with any focal staphylococcal infection are also at

risk for TSS, and about 11% of all reported cases are

nonmenstrual [236].

Pathogenesis

There is a strong relationship between localized infection

with S. aureus and the development of TSS. Studies of

patients with TSS as well as experimental systems have

revealed that some staphylococci elaborate a protein of

about 22 kDa termed toxic shock syndrome toxin 1

(TSST-1), which produces essentially all the systemic bio-

logic effects [20]. TSS can also occur in the absence of

this toxin, and other staphylococcal enterotoxins (such

as Staphylococcal exotoxin B), streptococcal exotoxins,

and endotoxins from gram-negative bacteria have been

implicated in some cases of TSS [230, 236]. The mecha-

nism by which tampon use during menses predisposes

to TSS remains somewhat unclear, but it is believed

that microulcerations of the vaginal mucosa caused by

tampons (see below, >Tampon Ulcer) permit the growth

of toxin-producing staphylococci. A diminished host

immune response to the toxin, access of toxin through

a denuded endometrial mucosa, and the normal men-

strual phase decrease in lactobacilli that are inhibitory

to the growth of staphylococci may facilitate the process

[75, 252]. A multifactorial sequence is supported by

the observation that about 10% of healthy women are

colonized vaginally by Staphylococcus aureus, and 85%

of women have antibodies to TSST-1 [205], whereas

other women have recurrent episodes of the illness.

A dramatic reduction in the incidence of TTS occurred

when Rely superabsorbent tampons were withdrawn from

the market in 1980 [142].

Clinical Features

The diagnosis of TSS is based on a constellation of clinical

features, as follows: fever, hypotension, palmar or diffuse

erythroderma followed by desquamation, hyperemia of

conjunctivae or mucous membranes of vagina or pharynx,

and multisystem dysfunction including vomiting; diar-

rhea; impaired renal, cerebral, or hepatic function; car-

diopulmonary dysfunction; thrombocytopenia; elevated

creatine phosphokinase; and decreased serum calcium

and phosphate [55]. Vaginal erythema, erosions, or vagi-

nitis, sometimes accompanied by a purulent exudate, typ-

ically are present [304]. Abdominal or bilateral adnexal

tenderness is present in about half of cases [109].

Gross and Microscopic Findings

The disease is systemic, with pathologic abnormalities

described in lung, liver, and kidney, as well as genital

tract [1, 205]. Ulceration and discoloration of the vaginal

and cervical mucosa are present focally. Microscopically,

there is extensive desquamation of the epithelium, with

underlying subacute vasculitis, perivascular inflammatory

cell infiltrates, and platelet thrombi [1, 205]. Rare gram-

positive cocci have been found in the fibrinopurulent

exudate associated with ulcers. Deep tissue invasion by

the organisms has not been described [205].

Clinical Behavior and Treatment

The spectrumof severity of TSS varies from a relatively mild

to a rapidly fatal illness, with a mortality rate of about 4%

[277]. The treatment includes beta-lactamase-resistant

anti-staphylococcal antibiotics, and aggressive, supportive

measures for systemic manifestations related to shock

[236]. Intravenous immunoglobulin therapy also has

been effective, supporting the concept that the symptoms

of TSS result from a toxin that may be neutralized by

infused antibodies [13].

Noninfectious Inflammatory Diseases

The vagina is occasionally the site of involvement by

a systemic disease, a generalized disease of squamous

mucosa, or by extension from a disease elsewhere in the

pelvis. In one recent study of chronic vaginitis, the most

common diagnoses were as follows: contact dermatitis

(21%), recurrent vulvovaginal candidiasis (21%), atro-

phic vaginitis (15%), and vulvar vestibulitis syndrome

(13%) [200].
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Desquamative Inflammatory Vaginitis

Idiopathic desquamative inflammatory vaginitis is the

term that has been applied to an unusual process in

which bright red, well-delineated areas replace portions

of the normal mucosa of the cranial half of the vagina. It

must be distinguished from other disorders causing ero-

sion such as pemphigus vulgaris, lichen planus, and

pemphigoid [191]. A pseudomembrane at times replaces

the ulcerated mucosa. A copious purulent to hemorrhagic

vaginal discharge is present, smears of which display

numerous neutrophils and a high proportion of parabasal

cells. The women usually are premenopausal and have

normal serum estrogen levels. In rare cases in which biop-

sies have been performed, a nonspecific mixed inflamma-

tory cell infiltrate has been reported [192]. The etiology is

unknown, and no single bacterial or viral agent has been

identified by culture. Nevertheless, the replacement of

long gram-positive bacilli by gram-positive cocci in the

vaginal discharge of some affected women suggests an

infectious etiology. Treatment with clindamycin and top-

ical steroids results in clinical improvement in more than

95% of patients [266].

Ligneous Vaginitis

Ligneous vaginitis is one localized manifestation of a rare,

inherited, and potentially life-threatening systemic disease

in which afflicted individuals develop pseudomembranous

lesions of mucosal surfaces in the acute phase [161].

Recent research indicates that it reflects a severe type 1

plaminogen (PLG) deficiency due to a variety of muta-

tions in the PLG gene [283]. Clinical manifestations

often include ligneous conjunctivitis, ligneous gingivitis,

and occasional involvement of the respiratory or gastro-

intestinal tract. The chronic phase is characterized by

asymptomatic sessile or pedunculated yellow-white to red

firm masses. Histologically, these represent subepithelial

accumulations of amorphic, eosinophilic material that rep-

resents fibrin and collagen [161], which may be accompa-

nied by granulation tissue or chronic inflammatory cell

infiltrates (> Fig. 3.17).

Allergic Reactions to Seminal Fluid

A few women display allergic reactions after exposure to

seminal fluid [152]. The severity of the response varies from

localized vulvovaginal urticarial reactions to generalized

urticaria and bronchospasm. The onset of symptoms

immediately follows contact with seminal fluid, and the

duration of the reaction is between 2 and 72 h.

Crohn Disease

About 20% of females with Crohn disease have vaginal

symptoms [100]. Rectovaginal fistulas occur in some

patients with Crohn disease [70], and they represent the

site of about 9% of fistulas in women with this disease [5].

In situ squamous carcinoma of the vagina has been

reported rarely [224].

Bullous Dermatoses

Vaginal stenosis may develop as a sequela of severe bullous

erythema multiforme (Stevens–Johnson syndrome) in

which extensive vulvar and vaginal ulceration occurred

[101]. Acantholytic intraepithelial bullae may be found

when there is vaginal involvement by familial benign

chronic pemphigus (Hailey–Hailey disease) [295].

Giant Cell Arteritis and Polyarteritis

Giant cell arteritis is not always limited to the temporal

arteries, andmay be associated with either limited visceral,

or much more rarely, generalized organ involvement

[216]. A pan-arteritis, with fragmentation and destruction

. Fig. 3.17

Ligneous vaginitis. Extensive stromal deposition of

amorphic, eosinophilic material is characteristic of a long-

standing lesion and is frequently accompanied by overlying

pseudoepitheliomatous hyperplasia
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of the internal elastic lamella and phagocytosis of elastic

material by multinucleated giant cells may be seen in the

vagina as part of limited female genital tract involvement

[16]. Arteritis limited to the genital tract is most com-

monly found in the cervix and endometrium and has

a favorable prognosis in the absence of an elevated sedi-

mentation rate [74]. The frequency of involvement of

the vagina has not been determined, since vaginal tissues

are infrequently sampled in the course of most surgical

procedures.

Thrombotic Thrombocytopenic Purpura

Massive, acute hemorrhagic necrosis of the vagina has been

reported as one of the initial manifestations of thrombotic

thrombocytopenic purpura [85]. The disease usually is

characterized by the pentad of fever, microangiopathic

hemolytic anemia, thrombocytopenia, neurologic symp-

toms, and renal dysfunction. Numerous thrombi are

found microscopically in the vaginal stroma, accompa-

nied by superficial hemorrhage, necrosis, and sloughing

of the epithelium.

Lesions That Follow Trauma, Surgery,
and Radiation

Atrophic Vaginitis

Atrophy of the squamous epithelium of the vagina,

accompanied by a loss of glycogen and an increase in the

pH, are physiologic events in postmenopausal women that

reflect estrogen deprivation. The response also includes

a change in the vaginal flora, with a reduction in the

lactobacilli that ordinarily inhibit other potential patho-

gens. The thin epithelium seems to offer little resistance to

an altered flora, which may include streptococci, staphylo-

cocci, E. coli, and diphtheroids. As a result, minor trauma

may facilitate a transition from simple atrophy to atrophic

vaginitis. Many patients are asymptomatic, but there

may be minor vaginal bleeding, pruritis, dysuria, or

dyspareunia, accompanied at times by a watery discharge.

Atrophy of the vagina produces a pale-appearing mucosa,

with petechiae and loss of rugal folds. Microscopically,

there is a variable reduction or a loss of the superficial

and intermediate cell layers. Small ulcers with acute inflam-

mation and granulation tissue may be interspersed among

regions of intact epithelium. Elsewhere, the submucosa is

infiltrated by lymphocytes and plasma cells (> Fig. 3.18).

Although the histologic changes are relatively straightfor-

ward, occasionally theremay be a confusion of atrophywith

a high-grade squamous intraepithelial lesion (see below,
>Vaginal Intraepithelial Neoplasia). There usually is

a good response to estrogen replacement, with epithelial

cell maturation and a return to premenopausal flora and

pH. Antibiotic therapy rarely is necessary.

Tampon Ulcer

Although tampons have been in use for 60 years, there had

been little interest in their effects on the vagina until about

1980, when mucosal ulceration and TSS were related to

their use. In several series of cases, the women presented

with abnormal vaginal discharge or intermenstrual bleed-

ing. Typically, a single ulcer with an irregular border of

granulation tissue was identified in one of the vaginal

fornices. After neoplasms and infectious etiologies were

excluded, a more detailed history revealed the frequent

use of tampons. Microscopically, some of the ulcers con-

tained fibrillar foreign bodies within the exudate [125].

. Fig. 3.18

Atrophic vaginitis. In addition to profound atrophy of the

epithelium, there is dense infiltration of the stroma by

chronic inflammatory cells
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The lesions healed spontaneously within 2–3 months after

discontinuation of tampon usage [125]. Subsequently,

Friedrich studied the vagina during tampon use, and char-

acterized a sequence of clinically asymptomatic,

colposcopic, andmicroscopic changes as follows: (1)muco-

sal dehydration, (2) layering or intraepithelial cleavage, and

(3) microulceration [78]. Ultrastructural findings include

a widening of the intercellular spaces separating squamous

cells and a marked reduction in the number of desmo-

somes. He suggested that these changes resulted from

a fluid shift across the vaginal epithelium due to the absor-

bent qualities of the tampon. This hypothesis explains the

higher frequency of mucosal alteration with the use of

superabsorbent tampons. However, this explanation may

be incomplete because a colposcopic study demonstrated

an inverse relationship between vaginal drying and the

quantity of blood absorbed by different tampon types

[255]. The great frequency with which tampons induce

clinically inapparent vaginal microulcerations helps to

explain their relationship to staphylococcal infections

and the development of TSS. The observation that vaginal

colonization by Staphyloccous aureus has increased from

about 12% in 1980 to 23% in 2005 should be viewed with

alarm [253].

Postoperative Spindle Cell Nodule

In 1984, Proppe et al. described a lesion of the lower

genitourinary tract that closely simulated a sarcoma his-

tologically but was benign [225]. The term postoperative

spindle cell nodule was applied to the lesion because typi-

cally it arose within 1–3 months of surgery in the region,

and usually presented as polypoid, poorly defined nodules.

Lesions of similar histologic appearance have been reported

in the urinary tract in the absence of a clinical history of

surgery or instrumentation [318]. Similarly, these lesions

may occur in the vagina in the absence of surgery. The

microscopic appearance is characterized by intersecting

fascicles of plump spindle cells with a delicate network of

small blood vessels, sometimes accompanied by extrava-

sated blood or hemosiderin (> Fig. 3.19). Superficial

ulceration may be present, and chronic inflammatory

cells are scattered in the deeper portions of the lesions.

The spindle cells have oval, elongated nuclei with evenly

dispersed chromatin and abundant eosinophilic bipolar

cytoplasmic processes. Because mitotic figures are numer-

ous and the lesions are poorly circumscribed, they may

easily be confused with sarcoma. Helpful distinguishing

features include the lack of nuclear pleomorphism or

nuclear hyperchromasia, an absence of abnormal mitotic

figures, and the clinical history of a recent surgical proce-

dure in the region of the lesion [225]. Local recurrence has

not been reported, even after incomplete resection [225].

Recently, it has been suggested that this lesion should be

included in the category of inflammatory myofibroblastic

tumor (IMT), but most IMTs are not associated with prior

surgery, and about 33% of them recur following local

excision [185].

Vaginal Vault Granulation Tissue

Vaginal vault granulation tissue is a common finding after

hysterectomy. One ormore small, red, and soft granular to

polypoid lesions may be seen grossly, which microscopi-

cally are composed of ulcerated, edematous, and

. Fig. 3.19

Postoperative spindle cell nodule. The spindle cells have

oval, elongated nuclei with evenly dispersed chromatin and

bipolar eosinophilic cytoplasmic processes. Extravasated

red blood cells are a characteristic finding
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granulation tissue containing numerous neutrophils

superficially and lymphocytes and plasma cells in the

deeper stroma. Occasionally, scattered bizarre stromal

cells may cause confusion with a malignant neoplasm

(> Fig. 3.20), particularly if the hysterectomy has been

performed for a cervical or corpus tumor.

Fistula

Vesicovaginal and ureterovaginal fistulas may occur as

a complication of hysterectomy, resulting from ischemic

necrosis secondary to interruption of the vascular supply

[280]. The surgical correction usually yields small frag-

ments of tissue with variable amounts of granulation

tissue, fibrosis, chronic inflammation, and little or no

epithelium. Rarely, calculi are present. These are com-

posed of urinary salts that develop in the vagina because

of continuous leakage of urine from a vesicovaginal fistula.

Vesicovaginal fistula and vaginal laceration also may be

a consequence of coitus.

Radionecrosis

Radiation therapy to the vulva, vagina, or uterine cervixmay

cause necrosis, ulceration, or stenosis of the vagina [246].

The mechanism by which this injury develops reflects the

sensitivity of endothelial cells to radiation, with thrombo-

sis and subsequent stenosis or obliteration of small blood

vessels, stromal fibrosis, and epithelial ulceration. The

formation of granular to polypoid masses, particularly in

the vaginal vault, may clinically simulate recurrent cervical

carcinoma. In addition to the vascular changes, dense

infiltrates of plasma cells, granulation tissue, and bizarre

stromal cells with pleomorphic, hyperchromatic nuclei

may be sprinkled through the stroma. Even in the absence

of a gross lesion, one may anticipate extreme atrophy of

the vaginal squamous mucosa as a consequence of radia-

tion therapy combined with cessation of ovarian function

(> Fig. 3.21). Careful examination of nuclear detail helps

to distinguish radiation atrophy from intraepithelial

carcinoma. Atrophic cells have high nuclear/cytoplasmic

ratios such as those of intraepithelial carcinoma, but have

a regular, round to oval nuclear shape with a uniform

distribution of chromatin that may appear smudged, in

contrast to the irregular nuclear contours and clumped

chromatin of vaginal intraepithelial neoplasia. Occasion-

ally, radiation may result in partially obliterated vascular

channels lined by plump endothelial cells containing

large nuclei with vesicular chromatin, which simulate

cords of invasive carcinoma. The distinction may be

assisted by immunohistochemistry. Although a positive

immunostaining reaction is not always present, the local-

ization of factor VIII antigen in the atypical cells coupled

with the absence of staining for keratins provides evidence

for reactive endothelial rather than epithelial cells.

Vaginal Prolapse

Cystocele, rectocele, and vaginal prolapse may occur after

multiple vaginal deliveries. The surgical correction may

include removal of elliptical fragments of vaginal mucosa

in which variable degrees of acanthosis, hyperkeratosis, or

parakeratosis are present (> Fig. 3.22).

. Fig. 3.20

Granulation tissue. Polypoid, edematous, and vessel rich

tissue (a) contains numerous inflammatory cells, scattered

bizarre stromal cells and prominent endothelial cells, which

may simulate malignancy (b)
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Fallopian Tube Prolapse

Prolapse of the fallopian tube into the vagina is a relatively

uncommon complication of either vaginal or abdomi-

nal hysterectomy [29, 262]. Patients often present with

abdominal pain, vaginal discharge, or vaginal bleeding.

A red, granular mass or nodule usually is present at the

vaginal apex, which grossly may be confused with granu-

lation tissue or carcinoma. Manipulation of the pro-

lapsed tube typically causes extreme pain. Microscopically,

a complex pattern of tubular, glandular, and papillary struc-

tures may be present (> Fig. 3.23). Nuclear crowding

and stratification are common, and ciliated or secretory

columnar cells of typical tubal type may be difficult

to locate (> Fig. 3.24) [262]. Fimbriae are rarely iden-

tifiable, and both a diligence and an awareness of the

condition are required to avoid the misdiagnosis of ade-

nocarcinoma. There is often associated inflammation

and granulation tissue, and when prominent, this may

. Fig. 3.21

Radiation change. Long-term consequences of irradiation

to the vagina include atrophy of the squamous epithelium,

edema, fibrosis within the stroma, and obliteration of

vascular channels

. Fig. 3.22

Vaginal prolapse. Acanthosis and hyperkeratosis of the

squamous epithelium are present

. Fig. 3.23

Fallopian tube prolapse. When the plicae are blunt, there

may be confusion with adenocarcinoma
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be confused with either aggressive angiomyxoma or

angiomyofibroblastoma [181, 299].

Cysts

Cysts of the vagina are relatively uncommon. Several clas-

sifications for cystic lesions have been proposed, reflecting

a combination of goodmicroscopic descriptions, an incom-

plete knowledge of embryology, and an assumption that

histologic differentiation mirrors histogenesis [131, 139].

A functional classification scheme follows: squamous

inclusion cysts, mesonephric cysts, müllerian cysts, and

Bartholin gland cysts.

Squamous Inclusion Cyst

Squamous inclusion cysts are probably the most common

of the vaginal cysts, resulting from the entrapment of

fragments of mucosa during repair of a vaginal laceration

or episiotomy and thus more commonly occur in the

distal portion of the vagina [131]. These cysts are often

asymptomatic and vary from a few millimeters to several

centimeters in diameter. The microscopic appearance is

that of a cyst wall formed by a stratified squamous epithe-

lium, lacking rete ridges, with a central mass of keratin

from desquamated cells (> Fig. 3.25).

Mesonephric Cyst

Mesonephric cysts, also termed Gartners duct cysts, are

most often located along the anterolateral wall of the

vagina, following the route of the mesonephric duct. It is

assumed that mesonephric cysts result from secretion

by small isolated epithelial remnants after incomplete re-

gression of the mesonephric duct. Mesonephric cysts are

lined by low cuboidal, non-mucin-secreting cells, which

are devoid of cytoplasmic mucicarmine or PAS-positive

material (> Fig. 3.26).

Müllerian Cyst

The genesis of the müllerian cysts is poorly understood;

perhaps some are derived from islands of adenosis [131].

They are located anywhere within the vagina are grossly

indistinguishable from mesonephric duct cysts, and are

. Fig. 3.24

Fallopian tube prolapse. While the architectural complexity

raises the possibility of malignancy, most cells are ciliated

confirming that the structure is fallopian tube

. Fig. 3.25

Squamous inclusion cyst. The cyst is lined by stratified

squamous epithelium and contains keratinaceous debris

. Fig. 3.26

Mesonephric cyst. The cyst is typically small and lined by

a simple cuboidal epithelium, lacking cilia or intracellular

mucin
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usually less than 2 cm in diameter. The distinction is made

on microscopic examination. Müllerian cysts may be lined

by any of the epithelia of the müllerian duct, including

mucinous endocervical, endometrial, and ciliated tubal

types (> Fig. 3.27). Tall columnar mucin-secreting cells

of endocervical type are most common, and squamous

metaplasia may be observed.

Bartholin Gland Cyst

Bartholin gland cysts occur in the region of the ducts of

Bartholin glands, near the opening of the primary duct

into the vestibule. The pathogenesis is incompletely

understood, but usually involves occlusion of the duct,

associated with either a highly viscous thick mucoid secre-

tion or infection of the gland [131]. The cyst may enlarge

rapidly and cause dyspareunia. The cyst lining varies from

mucin secreting to squamous or ‘‘transitional,’’ reflecting

the different types of epithelium lining the duct and gland

(> Fig. 3.28). Histochemical and ultrastructural studies of

the mucinous cells of normal Bartholin glands, as well as

these cysts, reveal no differences from the cells of the

endocervix [248]. The Bartholin gland is of urogenital

sinus origin, whereas the cervix is of müllerian derivation;

therefore, the weakness of a histogenetic classification of

vaginal cysts based on histologic features is reinforced

further by this observation. Cysts of identical histologic

appearancemay occur elsewhere in the vestibule, reflecting

the presence of numerous minor vestibular glands of uro-

genital sinus origin. The treatment of vaginal cysts usually

is excision, although marsupialization may be indicated

for some Bartholin gland cysts.

Benign Neoplasms

Squamous Papilloma

Squamous papillomas may be single but are frequently

multiple. These lesions usually are only a few millimeters

in diameter, and most commonly occur in clusters near

the hymenal ring, resulting in a condition referred to as

squamous papillomatosis [144]. The lesions usually are

asymptomatic, but may be associated with vulvar burning

or dyspareunia. Squamous papillomas may be difficult

to distinguish from condylomas by gross inspection.

Colposcopic and microscopic examination reveal the

squamous papilloma to be composed of a single papillary

frond with a central fibrovascular core (> Fig. 3.29). It

lacks the complex arborizing architecture, acanthosis,

and cellular atypia (koilocytes) of the condyloma.

. Fig. 3.27

Müllerian cyst. The cyst is lined by cuboidal or columnar

cells, which may be endocervical, tubal, or endometrial

type. Note the cilia along the apical border of scattered cells

. Fig. 3.28

Bartholin gland cyst. The cyst is partially lined by mucin-

containing cells similar to those seen in normal Bartholin’s

glands
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Condyloma Acuminatum

An extensive discussion of the features of condylomas is

provided in >Chap. 1, Benign Diseases of the Vulva, and
>Chap. 4, Benign Diseases of the Cervix. As the biologic

and pathologic characteristics of vaginal condylomas are

similar to those in the cervix and vulva, they are not

described here.

Müllerian Papilloma

Müllerian papilloma is a rare benign neoplasm, first

described by Ulbright et al., which typically occurs in the

vagina (and cervix) of young girls, usually less than 5 years

of age. As these lesions are typically exophytic papillary

growths, patients most commonly present with vaginal

bleeding. Microscopically, it is composed of a complex

arborizing papillae with fibrovascular cores lined by

bland-appearing epithelial cells, typically low columnar

to cuboidal, which may sometimes form both solid masses

and glandular lumina (> Fig. 3.30) [294]. Although similar

tumors displaying an exophytic growth pattern and covered

by mucin-secreting, hobnail, or eosinophilic cells have been

described in both the vagina and cervix of young girls as

mesonephric müllerian papillomas [10, 44, 165, 175, 254,

279], the morphologic, immunophenotypic, and ultra-

structural features, includingmicrovilli, perinuclear arrays

. Fig. 3.29

Squamous papilloma. In contrast to a condyloma, this lesion

lacks koilocytes and complex branching papillae

. Fig. 3.30

Müllerian papilloma. Complex, branching, thick

fibrovascular cores (a) are covered by a bland low columnar

epithelium (b)
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of microfilaments, tonofilaments, and complex cytoplas-

mic interdigitations, support a müllerian origin. These

tumors are considered benign, although rare instances

of recurrence and malignant transformation have been

reported [2, 62].

Fibroepithelial Polyp (Mesodermal
Stromal Polyp)

The fibroepithelial stromal polyp is a benign proliferation

that most likely represents a reactive process that arises

from the distinctive subepithelial myxoid stroma of the

distal female genital tract rather than representing a neo-

plastic process; cells with a similar histologic appearance

have been described in a band-like subepithelial stromal

zone extending from the endocervix to the vulva of nor-

mal females and may represent the origin of these atypical

cells. The fibroepithelial stromal polyp may occur at

any age, with the age range extending from newborn to

77 years, but are most frequent during reproductive years

with a mean age at diagnosis of about 40 years [34, 182,

186, 201, 203, 226]. The lesions usually are asymptomatic

and are discovered incidentally, during pelvic examina-

tion, on the lateral wall of the lower third of the vagina.

The size varies but they usually measure less than 5 cm,

and the gross configuration may be that of a single edem-

atous soft polyp resembling an acrochordon, a papillary

lesion with fingerlike projections, or a cerebriform mass

(> Fig. 3.31). Although usually single, multiple polyps

may occur, particularly during pregnancy; about 25% of

patients with fibroepithelial stromal polyps are pregnant

at the time of diagnosis. Microscopically, these polypoid

lesions have a fibroblastic stroma and a centrally located

fibrovascular core, and are covered by a variably thickened

stratified squamous epithelium. The most histologically

distinctive component of these lesions is the stroma,

which can vary from edematous and hypocellular with

bland spindle-shaped cells with indistinct cytoplasm to

lesions that are hypercellular and contain cells with mark-

edly enlarged hyperchromatic nuclei. When the latter fea-

tures are florid, which more commonly occur during

pregnancy, these changes can mimic malignancy, particu-

larly sarcoma botryoides; however, the fibroepithelial polyp

lacks a ‘‘cambium layer,’’ small undifferentiated stromal

cells, rhabdomyoblasts, or invasion of the overlying squa-

mous epithelium, which are typical features of sarcoma

botryoides. Most fibroepithelial polyps occur in women

over the age of 20, whereas sarcoma botryoides is confined

almost always to children less than 5 years of age. Moreover,

the presence of stellate and multinucleate cells, which are

typically located near the epithelial stromal interface, as well

as the lack of an interface between the lesional stromal cells

and the overlying squamous epithelium are characteristic

findings, even in floridly pseudosarcomatous lesions

(> Fig. 3.32). However, the distinction from sarcoma is

made primarily on the basis of superficial location, small

size, lack of an identifiable lesional margin, extension of

abnormal stromal tissue to the mucosal–stromal interface,

and the presence of scattered multinucleate stromal cells

[200]. The stromal cells are typically positive for desmin,

vimentin, estrogen receptor, and progesterone receptor;

actin is less commonly positive [104, 182, 186]. The

immunolocalization of steroid receptors in these bizarre

cells and frequent relationship to pregnancy, during which

there may be multiple polyps (and following which they

usually regress) supports the premise that fibroepithelial

polyps are hormonally induced.

Leiomyoma

Benign smooth muscle tumors of the vagina are uncom-

mon. The mean age at detection is about 40 years, with

a reported range of 19–72 years [253]. The tumor may

occur anywhere within the vagina, however, it more com-

monly involves the lateral aspect and is usually in a submu-

cosal location. Vaginal leiomyomas vary from 0.5 to 15 cm

in diameter, but are usually less than 5 cm [282]. Because

most are relatively small, they often are asymptomatic.

Larger tumors may produce pain, hemorrhage, dystocia,

or dyspareunia.

The gross and microscopic appearances of vaginal

leiomyomas resemble those of their uterine counterparts.

. Fig. 3.31

Fibroepithelial stromal polyp. Cross section shows

a homogeneous fibrous core
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They are well-circumscribed, firm masses that occasion-

ally may contain foci of edema or hyalinization. Micro-

scopically, they are well circumscribed without evidence of

infiltration and are composed of interlacing fascicles of

spindle-shaped cells, with elongated, oval nuclei with no

mitotic activity or nuclear pleomorphism. Of the 60 cases

of smooth muscle tumors of the vagina reviewed by

Tavassoli and Norris, only 7 contained more than five

mitoses per ten high-power fields (HPF). Five patients

developed recurrence after local excision. All the recurrent

tumors were in the subset with high mitotic activity

and generally moderate to marked nuclear atypia [282].

Accordingly, it is recommended that the diagnosis of

vaginal leiomyoma be reserved for those tumors that are

histologically well circumscribed, are cytologically bland,

and have fewer than five mitoses per ten HPF. However, it

also should be noted that increased mitotic activity in the

absence of aggressive behavior may be present in vaginal

leiomyomas during pregnancy.

Rhabdomyoma

Rhabdomyoma is a rare benign tumor displaying well-

formed skeletal muscle differentiation, about 20 cases of

which have been reported arising within the vagina [96,

103, 123]. The average age at diagnosis is about 45 years,

with a range extending from 34 to 57 years. Patients typi-

cally present with a solitary polypoid to nodular mass that

varies from 1 to 11 cm in diameter. Symptoms are typically

related to amass lesion and include dyspareunia; bleeding is

less common as the overlying mucosa is usually intact.

Microscopically, rhabdomyomas are located in the sub-

mucosa and are composed of a somewhat fascicular prolif-

eration of benign-appearing fetal- or adult-type skeletal

muscle cells surrounded by variable quantities of fibrous

stroma (> Fig. 3.33). The cells are of spindle to oval

shape, with plump oval nuclei and abundant granular,

eosinophilic cytoplasm. Mitotic activity and nuclear pleo-

morphism are absent. The diagnosis is confirmed by iden-

tification of intracytoplasmic fibers with cross-striations

(> Fig. 3.34), staining for which may be enhanced by

phosphotungstic acid hematoxlin (PTAH) or trichrome

preparations . Immunohistochemistry and electronmicros-

copy usually are not needed to confirm the presence of

skeletal muscle differentiation [96]. It is important not to

confuse vaginal rhabdomyoma with embryonal rhabdo-

myosarcoma (see below), but this is generally not difficult

because genital rhabdomyoma lacks nuclear atypia, mitotic

activity, and a cambium layer; in addition it occurs in an

older-age population. The behavior of rhabdomyoma is

benign, and local excision provides adequate therapy.

SpindleCell Epithelioma(BenignMixedTumor)

Tumors that histologically bear some resemblance to sal-

ivary gland neoplasms are classified as spindle cell epithe-

liomas or benign mixed tumors. These neoplasms are rare,

and usually present as a slowly growing, painless, well-

circumscribed, submucosal mass that may occur anywhere

in the vagina, but most frequently near the hymenal ring

[25, 263]. The mean age at diagnosis is 30 years. They

range in size from 1.5 to 5 cm and often are diagnosed

preoperatively as a polyp or cyst.

. Fig. 3.32

Fibroepithelial stromal polyp. The stroma varies in

appearance from bland and hypocellular (a) to stroma with

markedly atypical cells (b). Note the lack of an interface

between the stromal cells and the overlying epithelium and

the presence of multinucleate stromal cells near the

epithelial–stromal interface
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Microscopically, the neoplasm is a well-circumscribed,

unencapsulated mass located near, but not connected to,

the overlying epithelial surface and is characterized by

a biphasic proliferation of spindle and epithelial cells

(> Figs. 3.35 and > 3.36). The spindle cell proliferation

is variably cellular and loosely fascicular with paler

hypocellular zones containing fibroblastic-type cells sepa-

rating the cellular areas into interconnecting islands. The

epithelial component, which may be only focally present,

includes nests of bland-appearing glycogenated, stratified

squamous cells and occasional glands lined by a mucin-

secreting epithelium [83]. Eosinophilic hyaline globules,

which likely represent condensation of the stromal matrix,

are characteristic. The spindle cells are positive for keratin

and smooth muscle actin [190], the combination of which

led to the former designation of these lesions as mixed

tumors. The behavior is benign and local excision is cura-

tive; one case of a recurrence has been reported 8 years

following initial excision [316].

Endometriosis

It is not uncommon for endometriosis to involve the

vagina, either superficially implanted in the squamous

mucosa or involving the deep stroma, particularly of the

. Fig. 3.34

Vaginal rhabdomyoma. At higher magnification, cross

striations can be seen in the eosinophilic cell cytoplasm

(hematoxylin and eosin stain) (a); the cross striations are

further enhanced with phosphotungstic acid–hematoxylin

stain (b)

. Fig. 3.33

Vaginal rhabdomyoma. At low magnification,

a nonencapsulated mass of plump, elongated cells is

covered by a slightly thickened squamous epithelium
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rectovaginal septum [86, 133, 169, 301, 312]. A complete

discussion of endometriosis is provided in >Chap. 13,

Diseases of the Peritoneum.

Miscellaneous Benign Tumors and
Tumor-Like Lesions

In addition to those tumors that are highly character-

istic for the vagina, sporadic cases of benign neoplasms

and tumor-like processes have been reported, including

adenomatoid tumor [159], villous adenoma (> Fig. 3.37)

[73], mature cystic teratoma [145], Brenner tumor

[33], hemangioma [97], granular cell tumor [139], neu-

rofibroma [58], paraganglioma [215], glomus tumor

[270], blue nevus [289], and eosinophilic granuloma

[320]. Thyroid and parathyroid glands have been

described in the vaginal wall of a 3-year-old girl, but

probably these represented monodermal differentiation

within a benign vaginal teratoma [145].

Malignant Neoplasms

Vaginal Intraepithelial Neoplasia

In contrast to the high prevalence of intraepithelial lesions

of the cervix and vulva, vaginal intraepithelial neoplasia

(VAIN) is relatively rare. The reason for this discrepancy is

unknown, but may be related to a lesser susceptibility of

the vaginal mucosa to HPV infection than the cervical

transformation zone. However, similar to the cervix, the

range of HPV types that can affect this area is greater than

those that occur in the vulva [270]. Understanding the

reasons for this difference may prove pivotal to under-

standing carcinogenesis involving the squamous epithe-

lium of the lower female genital tract. The terminology for

intraepithelial neoplasia of the vagina continues to evolve,

reflecting conceptual refinements, and parallels that for

the cervix and vulva. Squamous intraepithelial lesion (SIL)

and dysplasia represent alternative systems of nomencla-

ture for intraepithelial neoplasia, reflecting differing social,

political, and scientific efforts to best characterize the

processes. Irrespective of terminology (VAIN), SIL dis-

plays nuclear atypia coupled with some loss of squamous

. Fig. 3.36

Spindle cell epithelioma (benign mixed tumor of vagina).

A nest of stratified squamous epithelial cells is surrounded

by irregular fascicles of spindled stromal cells

. Fig. 3.37

Villous adenoma of the vagina. The lesion presented as

a polypoid mass. It is histologically identical to a villous

adenoma in the colon

. Fig. 3.35

Spindle cell epithelioma (benign mixed tumor of vagina).

The tumor often has a biphasic spindle cell population

composed of hypo- and hypercellular zones
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maturation, disordered maturation, increased mitotic

activity, sometimes accompanied by abnormal mitotic

figures, acanthosis, and dyskeratosis.

General Features

The incidence of in situ carcinoma of the vagina is

reported to be about 0.20 cases per 100,000 in Caucasian

females and 0.31 cases per 100,000 in black females; this is

less than 1% of the incidence for the same disease in the

cervix [47, 110]. The highest incidence rates are observed

in women over the age of 60, with the mean age at diag-

nosis of VAIN 3 about 53 years. These figures are 10 or

more years greater than the age of detection of cervical

intraepithelial neoplasia (CIN) 3 [121]. Risk factors for

the development of VAIN paralleled that of the cervix and

include immunosuppression, HPV infection, or squa-

mous neoplasia elsewhere in the lower genital tract, irra-

diation, and in utero exposure to DES, although this latter

factor is controversial [26]. During the mid-1970s, it was

first suggested that DES-exposed offspringmight be at risk

for increased rates of dysplasia because of the extent of

metaplastic tissue present in both the cervix and vagina.

Multiple studies of prevalence rates subsequently con-

ducted indicated that the frequency of dysplasia in both

the exposed and unexposed populations was approxi-

mately the same. In 1984, the DESAD Project amplified

its findings on the frequency of dysplasia. The incidence

rates were slightly higher in exposed women. The new

occurrence of squamous cell dysplasia in women under

observation developed twice as frequently in DES-exposed

women in contrast to those that were never exposed in

utero [23, 241]. Some believe that the DESAD findings

may not be valid, and that the increased rates of dysplasia,

especially of mild form, may be caused by over- or misin-

terpretation of the HPV-infected tissue for dysplasia

[238], especially as the DESAD study was conducted

before many of the histologic intricacies of HPV infection

were fully appreciated. Regardless of interpretation, DES

itself is not believed to be the etiologic cause of dysplasia.

Possibly, the metaplastic squamous epithelium, which is

more extensive in the vagina in DES-exposed women, may

be more susceptible to agents that give rise to dysplasia,

but even this is speculative.

Almost 75% of women with VAIN have preceding or

coexisting squamous carcinomas of the cervix or vulva [18,

128, 129, 151, 260]. These observations have generated the

concept of a field effect, in which the squamous epithelium

of the entire lower female genital tract is at risk for neoplas-

tic transformation. This hypothesis is appealing, because

the squamous epithelia of these sites do share a common

embryonic derivation from the urogenital sinus, and all are

susceptible to infection by variousHPVs. Radiation therapy

for cervical carcinoma results in exposure of the vagina to

ionizing radiation, and women who have had pelvic radia-

tion for benign as well as malignant diseases are at increased

risk for development of VAIN [18, 89, 151].

Gross Findings

Women with VAIN are usually asymptomatic, and in most

instances there is no grossly identifiable lesion in the vagina.

Occasionally, the epithelium appears raised, roughened,

and white or pink (> Fig. 3.38). More often, the patient

presents with an abnormal Papanicolaou smear and the

diagnosis is confirmed by a colposcopically directed biopsy

subsequent to an abnormal cytologic diagnosis in which

sampling of the vagina as well as the cervix has been

performed, or in vaginal samples after hysterectomy. The

process is multifocal or diffuse in almost half of the cases,

and usually is located in the upper third of the vagina [18,

151, 184, 251].

Microscopic Findings

The microscopic features of VAIN are analogous to those

of CIN (see >Chap. 5, Precancerous Lesions of the

. Fig. 3.38

Dysplasia of the vaginal vault. It appears as an irregular

raised white plaque with a granular surface
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Cervix), and similarly the term VAIN comprises lesions

classified as condyloma (low-grade VAIN, VAIN I) and

lesions classified as vaginal intraepithelial neoplasia (high-

grade VAIN, VAIN II–III). Histologically, low-grade VAIN

parallels CIN I and includes exophytic and flat condyloma.

Exophytic condyloma is characterized by verucopapillary

growth, acanthosis, and superficial koilocytotic atypia

(> Fig. 3.39); this lesion is highly associated with HPV

types 6 and 11. Flat condyloma shares the superficial distri-

bution of koilocytotic atypia but lacks exophytic growth

(> Fig. 3.40). High-grade VAIN is characterized histolog-

ically by the presence of nuclear abnormalities including

enlargement with irregular shape, hyperchromasia, and

irregular condensation of chromatin at all levels of the

epithelium. Lesions that exhibit maturation at the surface

are classified as VAIN II, whereas those with minimal

maturation correspond to VAIN III (> Figs. 3.41 and
> 3.42). SIL (VAIN) lesions nearly always display some

loss of squamous maturation as well as disordered matu-

ration, frequently including increased mitotic activity,

abnormal mitotic figures, acanthosis, and dyskeratosis.

The differential diagnosis of SIL (VAIN) includes atro-

phy, radiation change, and immature squamous metaplasia

in women with adenosis, all of which may display loss of

glycogen and a relative increase in cellularity. The distinc-

tion rests primarily on the characteristic nuclear features of

SIL (VAIN), which are absent in the other conditions.

Radiation changes include nuclear enlargement, smudged

chromatin, multinucleation, and vacuolization of cyto-

plasm, with lack of mitotic activity [80]. Occasionally,

there may be significant nuclear atypia associated with

inflammatory and reactive processes, but usually this is

expressed as regular nuclear enlargement with vesicular

chromatin and moderate-sized nucleoli. Such changes are

referred to as reactive squamous atypia.

Clinical Behavior and Treatment

The natural history of SIL (VAIN) is uncertain. In one

study, about 5% of SIL (VAIN) progressed to invasive

carcinoma, with sequential changes documented by serial

biopsies [251], but this figure probably significantly under-

estimates the biologic potential of VAIN because many

lesions were treated [261]. Therapy generally is local exci-

sion, although topical 5-fluorouracil, laser vaporization,

vaginectomy, and irradiation also have been successfully

used [166, 272, 315]. In a study of 94 women with VAIN,

. Fig. 3.39

VAIN I (low-grade SIL, exophytic condyloma). There is

papillomatosis and irregular acanthosis of this epithelium in

addition to koilocytosis and nuclear features of

intraepithelial neoplasia. The extensive cytoplasmic

differentiation is diagnostic of VAIN I (low-grade SIL)

. Fig. 3.40

VAIN 1 (low-grade SIL, flat condyloma). This lesion shows

striking superficial koilocytotic atypia but lacks exophytic

growth. The nuclear features of intraepithelial neoplasia are

evident, including nuclear enlargement, pleomorphism,

coarse chromatin, and irregular nuclear contours.

Koilocytosis is also present
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70% achieved remission after a single treatment of any

type, but 24% required additional therapy with chemo-

surgery or upper vaginectomy; 5% progressed to inva-

sive squamous carcinoma in spite of therapy and close

follow-up [261].

Squamous Cell Carcinoma

General Features

Squamous cell carcinoma represents about 80% of malig-

nant neoplasms primary to the vagina [48, 217]. The

incidence in the United States is about 1,000 cases each

year. The incidence is 0.42 cases per 100,000 in Caucasian

women and 0.93 per 100,000 in black women [47, 217],

which is about 1/50th the incidence of cervical squamous

cell carcinoma [189]. Only 1% of malignant neoplasms of

the female genital tract are classified as squamous cell

carcinoma originating in the vagina [217]. The incidence

reflects both the relative rarity of squamous cell carcinoma

at this site and the extremely rigid criteria for diagnosis of

vaginal as compared with cervical carcinoma, which

results in underestimation of its true frequency. The Inter-

national Federation of Gynecology and Obstetrics (FIGO)

staging of vaginal cancer is analogous to that of cervical

cancer and is based on clinical rather than pathologic

examination (> Table 3.2). To be considered a primary

tumor of the vagina, the neoplasm must be located in the

vagina, without clinical or histologic evidence of involve-

ment of the cervix or vulva. Thus, bulky tumors located in

the upper vagina that have extended onto the portio

vaginalis of the cervix are classified as primary cervical

carcinoma. Similarly, squamous cell carcinoma occurring

in the vagina within 5 years of therapy for cervical carci-

noma is considered to be recurrent cervical carcinoma

rather than a new primary carcinoma of the vagina

[212]. It is thus not surprising that only 10–20% of vaginal

malignancies are classified as primary neoplasms of the

vagina [80]. The risk factors for invasive squamous carci-

noma of the vagina are the same as those for SIL (VAIN)

. Fig. 3.42

VAIN 3 (high-grade SIL). Cytoplasmic differentiation is

limited to the uppermost layers of the squamous

epithelium. The remaining cells have a high nuclear/

cytoplasmic ratio, with a longitudinal nuclear axis

perpendicular to the basement membrane

. Table 3.2

FIGO staging of vaginal carcinoma (1978)

Stage Clinical status

0 Intraepithelial

I Limited to vaginal wall

II Extends to subvaginal tissue but not to pelvic side

wall

III Extends to pelvic side wall

IV Extends beyond the true pelvis or involves mucosa

of the bladder or rectum (bullous edema does not

consign the patient to stage IV)

IVa Adjacent organs involved

IVb Distant organs involved

. Fig. 3.41

VAIN 2 (high-grade SIL). This intraepithelial process is

characterized by enlargement and pleomorphism of nuclei,

but preservation of some features of cytoplasmic

differentiation is noted in cells of the intermediate and

superficial layers
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[26, 251]. In a case control study of VAIN and invasive

squamous carcinoma of the vagina, significant risk fac-

tors also included prior vaginal discharge, condyloma

acuminata, or irritation, prior abnormal cervical vaginal

cytology, and prior hysterectomy. Surprisingly, early age at

first intercourse, multiple sexual partners, and a history of

smoking were not associated with an elevated risk of

neoplasia [26]. Occasionally, squamous cell carcinomas

also have been reported in young women with congenital

absence of the vagina 8 to 25 years after the creation of

a neovagina [120, 250].

Clinical Features

The mean age at diagnosis of invasive vaginal squamous

carcinoma is 64 years [144]. The presenting symptoms

usually are painless vaginal bleeding or discharge, dysuria,

or frequency [6]. There is a relationship between duration

of symptoms and the size and spread of tumor. Unfortu-

nately, about 20% of patients with vaginal cancer delay

more than 7 months from onset of symptoms to initiation

of therapy [219]. Most of the tumors arise in the upper

third of the vagina [219], with 57% involving the posterior

wall and 27% located on the anterior wall [218].

Gross Findings

Vaginal squamous carcinomas vary in size from clinically

occult to larger than 10 cm. The gross configuration

is similarly variable and includes polypoid, fungating,

indurated, and ulcerated lesions (> Fig. 3.43).

Microscopic Findings

Squamous cell carcinomas of the vagina resemble those

arising in the cervix (> Fig. 3.44). Histologic grade using

either the method of Broders or Reagan andWentz has not

been related to prognosis [61, 207]. Microinvasive carci-

noma is not currently a defined entity in the vagina; how-

ever, superficially invasive tumors, with less than 3 mm of

stromal invasion and no vascular space invasion, appear to

have a low likelihood of nodal metastasis [218]. The dis-

tinction of early invasive carcinoma from intraepithelial

carcinoma is based on a constellation of findings, including

the presence of angulated narrow cords of squamous cells at

the stromal interface, frequently with acquisition of more

abundant eosinophilic cytoplasm, and a desmosplastic or

inflammatory host response. Unfortunately, these features

are not present in every case of early invasive squamous

carcinoma.

. Fig. 3.43

Squamous cell carcinoma. The tumor has ulcerated the

mucosa centrally within this specimen

. Fig. 3.44

Squamous cell carcinoma of the vagina. Irregular nests of

neoplastic cells with highly pleomorphic nuclei infiltrate the

stroma. Keratin pearl formation is evident
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Clinical Behavior and Treatment

Historically, the survival rates for women with squamous

cell carcinoma of the vagina were low. However, recent

studies indicate a considerably better prognosis, with

rates comparable to those of cervical carcinoma when

corrected for stage of disease [61, 208, 222]. In a review

of 300 women with vaginal carcinoma treated over a

40-year interval at one institution, the overall 5- and

10-year survival rates were 60% and 49%, respectively

[36]. The most important prognostic indicators included

FIGO stage, tumor size, and location in the vagina (with

better outcomes for those with lesions in the upper

vagina). Results from the National Cancer Data Base

between 1985 and 1994 and the FIGO 6th annual report

of results of treatment in gynecologic cancer support the

prognostic importance of stage [17, 48]. The relative

5-year survival rate for stage I disease was 73%, 53% for

stage II tumors, and only 36% for stages III and IV [48].

Unfortunately, relatively few women are diagnosed with

tumors confined to the vagina. Direct spread into the soft

tissues of the pelvis or to the mucosa of the bladder or

rectum occurs early because the wall of the vagina is thin

and is separated from these organs by only a few millime-

ters of connective tissue. Consequently, at initial diagnosis,

most tumors have invaded the soft tissues surrounding the

vaginal wall and about 20% extend to the pelvic sidewall

[36]. As discussed in the section on anatomy, the lym-

phatic drainage of the vagina is complex and variable, and

any of the inguinal or pelvic lymph nodes may be the site

of metastasis, although there is some relationship to the

location of the tumor within the vagina [170].

Radiation therapy, including brachytherapy and exter-

nal beam radiation, is the modality used primarily to treat

vaginal squamous carcinoma, although radical vaginectomy

may be indicated in selected instances. Although metastases

may be discovered ultimately in the lungs or supraclavicular

lymph nodes, recurrent disease is typically local and occurs

within 2 years of diagnosis [144]. In one large study, local

recurrences were identified at 5 years in 23% and distant

metastases in 15% of patients [36]. Only 12% of the

women who suffered a recurrence survived for 5 years.

Verrucous Carcinoma

The use of the term verrucous carcinoma should be reserved

for those rare vaginal tumors that display the characteristic

features described by Ackerman [4, 49]. Grossly, they are

exophytic, fungating masses with a coarsely granular or

undulating surface. Microscopically, the characteristic

feature of verrucous carcinoma is the presence of squa-

mous cells with bland cytologic features. At the deep

margin of the tumor, the squamous cells invade in

a pushing fashion as broad bulbous masses, creating

a so-called baggy pants appearance. On the surface of the

tumor, hyperkeratosis and acanthosis are common. The

distinction of verrucous carcinoma from condyloma or

pseudoepitheliomatous hyperplasia may be difficult and

may not be possible in a superficial biopsy specimen. Some

authors have indicated that verrucous carcinoma does not

display the koilocytosis or surface papillae formed of fibro-

vascular cores covered by squamous cells, which are typical

of condylomata or warty carcinomas [124, 144], but other

investigators disagree [65, 162]. This issue, however, is not

of primary importance because the diagnosis rests on the

presence of bland cytologic features in the broad bulbous

masses of squamous cells at the stromal interface. Verrucous

carcinomas display a relatively indolent growth potential,

with frequent local recurrence after incomplete excision.

Lymph node metastasis occurs rarely, if ever. Because

verrucous carcinomas not only are resistant to therapeutic

irradiation but may actually transform to conventional

squamous carcinoma after radiation therapy, the treatment

is usually wide local or radical surgery [4, 141]. Tumors

with a mixed pattern of both verrucous and conventional

squamous carcinomas behave with the aggressiveness of

typical squamous cancer and should be classified as such.

Warty Carcinoma

Squamous cell carcinomas in which many of the cells con-

tain nuclear abnormalities and perinuclear cytoplasmic cav-

itation similar to the koilocytes in intraepithelial neoplasms

have been designated warty carcinoma. These changes are

not typically present in verrucous carcinoma. In addition,

warty carcinomas have greater nuclear pleomorphism than

verrucous carcinomas, as well as multinucleation, and an

infiltrative pattern at the stromal interface. A detailed clin-

icopathologic analysis of warty carcinomas in the vagina has

not been reported. Preliminary data from similar tumors in

the vulva indicate that they behave in a low-grademalignant

fashion, althoughmetastases to regional lymph nodes occur

occasionally (see >Chap. 2, Premalignant and Malignant

Tumors of the Vulva) [146].

Papillary Squamotransitional Cell Carcinoma

During the past decade, there has been increased recogni-

tion that lesions involving the lower genital tract may bear

a close resemblance to those arising from urothelium. In
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addition to transitional cell metaplasia [311], malignant

neoplasms have been reported, primarily in the cervix

[135, 230], but with occasional cases originating in the

vagina [15, 71, 249]. The diagnostic terminology has been

varied, including papillary squamous carcinoma, transi-

tional cell carcinoma, and mixed squamous and transi-

tional (squamotransitional) cell carcinoma, reflecting the

less than unambiguous histologic features that discrimi-

nate such epithelia [135]. Immunohistochemical studies

have usually demonstrated the presence of cytokeratin

CK-7 and the frequent absence of CK-20 in the papillary

genital tract tumors, unlike the profile of transitional cell

carcinomas of the urinary bladder, which typically react

with both CK-7 and CK-20 [135].

The presenting symptom of papillary squamotran-

sitional cell carcinoma is usually either abnormal bleed-

ing or abnormal cervical–vaginal cytology. The gross

tumor configuration is described as papillary, polypoid,

or exophytic. The neoplasm is characterized microscopi-

cally by the presence of predominantly narrow fibrovas-

cular cores covered by a multilayered epithelium that may

resemble either transitional cells, squamous cells, or both

(> Fig. 3.45). Cytologic atypia is usually present in cells

having oval nuclei, with frequent hyperchromasia and the

occasional presence of longitudinal intranuclear grooves.

Koilocytosis is rare, but mitoses are distributed through-

out the epithelium. Often stromal invasion is not identi-

fiable within the papillae of a superficial biopsy and must

be sought at the deeper stromal interface. The invasive

component may be identical to either conventional squa-

mous or transitional cell carcinoma and usually elicits

a desmoplastic host response.

The biologic behavior remains incompletely defined

and has been described as either indolent or similar to that

of conventional squamous carcinoma [135, 230]. Some

of the cases have followed treatment of primary papil-

lary transitional cell carcinomas of the urinary tract or

have been associated with transitional cell metaplasia,

suggesting the possibility of an extended urogenital field

at risk for transitional cell neoplasia [71].

Clear Cell Adenocarcinoma

General Features

From the 1970s through the 1990s, most cases of vaginal

clear cell adenocarcinoma occurred in young women with

a documented history of DES exposure in utero. Themedian

age at the time of diagnosis in the DES-exposed US popula-

tion was 19 years, and the risk of tumor development was

higher when the drug was started early in pregnancy. Fortu-

nately, clear cell adenocarcinoma developed in only about

0.1%of exposed females up to the age of 24 years. As of 2008,

757 cases of clear cell adenocarcinoma of the cervix or

vagina had been accessioned worldwide to the Registry for

Research on Hormonal Transplacental Carcinogenesis.

Consequent to the removal of DES from the market for

the treatment of high-risk pregnancy in 1971, the exposed

population has aged, and between 2003 and 2008, only 35

cases of clear cell carcinomas were reported to the Registry

(personal communication). Our understanding of DES-

mediated carcinogenesis remains incomplete. A high fre-

quency of microsatellite instability and overexpression of

wild-type p53 has been observed [306, 307]. Currently,

many of the cases of clear cell adenocarcinoma of the

vagina are diagnosed in older, non-DES-exposed women.

Clinical Features

Larger tumors almost always cause symptoms such as vag-

inal bleeding or discharge, while many small tumors are

asymptomatic. Approximately 60% of lesions have been

confined to the vagina. The remainder have been limited

to the cervix or involved both the cervix and vagina.

Gross Findings

The tumor may involve any portion of the vagina and/or

cervix. Most of the larger cancers are polypoid and nodu-

lar, but some are flat or ulcerated, having a granular or

. Fig. 3.45

Papillary squamotransitional cell carcinoma. The tumor

closely resembles a papillary urothelial cell carcinoma
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indurated surface. Small tumors may be invisible on

colposcopic examination if confined to the lamina propria

and covered by normal, or metaplastic squamous epithe-

lium, and are detectable only by palpation (> Fig. 3.46).

Microscopic Findings

DES-associated clear cell adenocarcinoma is identical to the

clear cell adenocarcinoma of the ovary and endometrium,

which occur sporadically in older women. Several histologic

patterns may be observed, either alone or in combination.

A characteristic pattern, for which the tumor is named,

consists of solid sheets of clear cells (> Fig. 3.47), the clear

appearance of the cytoplasm being caused by the dissolu-

tion of glycogen when the specimen is processed for

microscopic examination. A second (and the most fre-

quent) pattern, the tubulocystic pattern (> Fig. 3.48), is

characterized by tubules and cysts lined by hobnail cells,

by flat cells, or by cells that resemble müllerian-type epi-

thelium to varying degrees. The hobnail cell is character-

ized by a bulbous nucleus that protrudes into the lumen

(> Fig. 3.49). Flat cells often appear cytologically bland.

When only this type of epithelium is present in a small

biopsy, it may be difficult to differentiate tumor from

adenosis [256]. Less common patterns include a papillary

and a tubular pattern resembling endometrial carcinoma.

In any of these patterns, the lumen may contain mucin.

Atypical adenosis, characterized by glands with cellu-

lar stratification, nuclear pleomorphism, hyperchromasia,

and prominent nucleoli, has been identified near the

periphery of most clear cell carcinomas. The frequent

finding of the tuboendometrial type of glandular cell and

the rarity of the mucinous type of cell adjacent to the

tumors suggest that the clear cell adenocarcinoma arises

from the tuboendometrial cells [243, 244].

. Fig. 3.46

Flat clear cell carcinoma of vagina. This tumor was

detectable only by palpation since the overlying mucosa

underwent complete squamous metaplasia and the

underlying neoplastic glands produced a small nodule

. Fig. 3.47

Clear cell carcinoma. Solid pattern of tumor, resembling

clear cell carcinoma of ovary and endometrium

. Fig. 3.48

Tubulocystic pattern of tumor in which small tubules are

lined by neoplastic hobnail, cuboidal or flattened cells
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Differential Diagnosis

Microglandular hyperplasia usually occurs in the cervix,

but may arise in vaginal adenosis. It contains many small,

closely packed glands devoid of intervening stroma (see
>Chap. 4, Benign Diseases of the Cervix). The presence of

extensive nests of metaplastic squamous cells with pale

eosinophilic cytoplasm may make the lesion difficult to

distinguish from the solid pattern of clear cell carcinoma.

A clue to the diagnosis is the presence of clefts lined by

mucinous epithelium that course through the metaplastic

squamous epithelium. The Arias–Stella reaction usually

occurs in pregnant women. Although usually seen in the

endometrium, the Arias–Stella reaction has been observed

in the endocervix and occasionally in vaginal adenosis of the

tuboendometrial type. Characteristically, hypersecretory

glands are lined by cells with markedly enlarged nuclei

resembling hobnail cells. However, in clear cell adenocarci-

noma, the presence of sheets of clear cells or prominent

papillae should enable the two lesions to be distinguished.

In addition, the hobnail-like nuclei in the Arias–Stella

reaction commonly contain smudged nuclear chromatin.

Clinical Behavior and Treatment

The tumor spreads locally and also metastasizes via lym-

phatics and blood vessels. Clear cell carcinoma extends

outside the abdominal cavity more frequently than does

squamous cell carcinoma of the vagina or cervix. Thirty-

six percent of the initial recurrences of clear cell

carcinomas are in the lung or a supraclavicular lymph

node, in contrast to less than 10% for squamous cell

carcinomas.

The 5-year actuarial survival rates for all patients with

clear cell adenocarcinoma are high, about 93% at 5 years

and 87% at 10 years when the tumor is at stage I [111].

Large size and/or deep invasion into the wall are associated

with a poorer prognosis, but small or superficial tumors also

may recur or metastasize. Recurrences develop most often

within 3 years after primary therapy; however, recurrences

as late as 19 years after treatment have been observed [28].

The prognosis for women with clear cell adenocarci-

noma who have known exposure to DES in utero is sig-

nificantly better than for those who have no history of DES

exposure (5-year survival rates of 84% and 69%, respec-

tively) [305]. Although some of this difference could

reflect earlier detection in the intensively screened exposed

population, the survival advantage persists even when the

comparison is adjusted for stage of disease. Metastases

to the lungs or supraclavicular lymph nodes are more

frequent in the non-DES-exposed group.

Embryonal Rhabdomyosarcoma
(Sarcoma Botryoides)

General Features

The most common malignant neoplasm of the vagina in

infants and children is embryonal rhabdomyosarcoma,

most of which is of the subtype designated sarcoma

botyroides [46, 48, 197]. Nearly 90% of cases are diag-

nosed before 5 years of age [48, 76]. This is a rare tumor of

unknown etiology and pathogenesis. Certainly the distri-

bution of embryonal rhabdomyosarcomas does not cor-

relate with the mass of skeletal muscle, as most of these

neoplasms arise in or near the mucosa of either the head

and orbit or the lower urogenital system.

Clinical Features

Themean age at diagnosis is 2 years, with a range extending

from birth to 41 years [76]. Most children present with

symptoms of a vaginal mass or bleeding. The tumors usu-

ally are located along the anterior wall of the vagina, and

appear as papillae, small nodules, or pedunculated or sessile

soft, polypoid masses with an intact overlying mucosa.

Larger tumors may protrude through the introitus. The

tumors usually are staged according to a modification

of the Intergroup Rhabdomyosarcoma Study (IRS)

. Fig. 3.49

Clear cell carcinoma. Detail of solid and hobnail cells

showing high nuclear/cytoplasmic ratio and apically

located nuclei protruding into the cystic spaces
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classification, which is based on combined features of extent

of disease, resectibility, and microscopic evaluation of mar-

gins of excision (>Table 3.3).

Gross Findings

Soft gray or tan, edematous, and nodular tumors are

typical. The polypoid gross configuration is thought to

result from relatively unrestricted growth into the lumen

of a hollow organ (> Fig. 3.50).

Microscopic Findings

The distinction of sarcoma botryoides from the spindle or

nonspecialized variants of embryonal rhabdomyosarcoma

is based on the presence of a cambium tumor cell layer

underlying an intact epithelium in at least one micro-

scopic field [227]. The cambium layer is defined as the

condensed subepithelial layer of rhabdomyoblasts that are

scattered in a loose myxoid or dense collagenous stroma

(> Fig. 3.51). The term cambium was chosen as an anal-

ogy to the peripheral, actively growing layer in tree trunks

and branches, which it mimics at a microscopic level. The

histologic criteria are more important in establishing the

diagnosis than the gross demonstration of a polypoid or

‘‘grapelike’’ pattern of tumor growth. The cells in the

cambium layer often are polyhedral, with little discernible

cytoplasm, but extensive rhabdomyoblastic differentiation,

with a spindled configuration of tumor cells, may predom-

inate in this or other portions of the tumor. The tumor cells

are of round to spindle shape, with oval nuclei, an open

chromatin pattern, and inconspicuous nucleoli [293].

Focal evidence of rhabdomyogenesis may be evi-

dent in any of the patterns, with eosinophilic cytoplasm

containing fibers in which cross-striations are present

(> Fig. 3.52). However, in cases that lack such fea-

tures immunohistochemical staining with antibodies di-

rected against muscle-specific actin, desmin, myoglobin, or

myogenin (myf 4) may be helpful in establishing the diag-

nosis [12, 27, 67, 144, 227]. Although the first two anti-

bodies are more sensitive than myoglobin, they are not

specific for skeletal muscle differentiation. It is important

not to be misled to the erroneous diagnosis of melanoma

by the presence of immunoreactivity for S-100 pro-

tein, which has been reported in about 20% of cases of

rhabdomyosarcoma [227].

. Table 3.3

IRSG surgical–pathologic grouping system

Group Definition

I Localized tumor, completely removed with

pathologically clear margins and no regional lymph

node involvement

II Localized tumor, grossly removed with (a)

microscopically involved margins, (b) involved,

grossly resected regional lymph nodes, or (c) both

III Localized tumor, with gross residual disease after

grossly incomplete removal, or biopsy only

IV Distant metastases present at diagnosis

. Fig. 3.50

Embryonal rhabdomyosarcoma, botryoid type. Note the

polypoid appearance of the tumor

. Fig. 3.51

Embryonal rhabdomyosarcoma, botryoid type. The

cambium layer is recognized as a condensed subepithelial

layer of rhabdomyoblasts that are scattered in a loose

myxoid or dense collagenous stroma
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The differential diagnosis includes fibroepithelial polyps,

müllerian papillomas, and rhabdomyomas. The correct

diagnosis can bemade by considering the age at presentation

and the microscopic features described above. After radia-

tion or chemotherapy, occasionally there is difficulty in

determining whether scattered mature-appearing skeletal

muscle fibers represent residual tumor cells that are refrac-

tory to therapyor radiated benignmuscle fibers of the pelvis.

One study suggests that differentiation occurs more fre-

quently with the botryoid variant of rhabdomyosarcoma

following therapy and that it is associated with a favorable

outcome [43].

Clinical Behavior and Treatment

The tumor initially grows into the vaginal wall and soft

tissue of the pelvis, bladder, or rectum and subsequently

metastasizes to lymph nodes, lungs, liver, and bone.

Historically, the prognosis after radical surgery was poor,

with survival rates of less than 20% [42]. The introduction

of combined multiagent chemotherapy and in some cases

radiotherapy, in addition to surgery, has dramatically

improved the probability of survival [42, 93, 168, 197].

Based on five consecutive clinical trials conducted

by the Intergroup Rhabdomyosarcoma Study Group

(IRSG) [231], a number of prognostic factors have been

identified that strongly correlate with patient outcome.

These include clinical group (> Table 3.3), stage of dis-

ease (>Table 3.4), patient age, and histologic subtype.

Fortunately, the botryoid type, the variant of embryonal

rhabdomyosarcoma found most frequently in the vagina,

has a superior prognosis, with a survival rate greater than

90% [108, 184, 227]; however, even the focal presence of

an alveolar histology confers a worse prognosis [227]. In

addition, a recent study suggests that the presence of

cellular anaplasia may be of prognostic significance in

patients with embryonal rhabdomyosarcoma [226]. Two

examples of relapse approximately 10 years after initial

diagnosis, a few months following menarche, have been

reported, and a possible causal association with estrogen

has been postulated [300].

Melanoma

General Features

More than 155 cases of vaginal melanoma have been

reported, representing less than 5% of the malignant

. Table 3.4

IRSG staging system

Stage

Sites of primary

tumor

Tumor

size

(cm)

Regional

lymph

nodes

Distant

metastases

1 Orbit, non-PM

head, neck; GU

non-bladder/

prostate; biliary

tract

Any

size

N0, N1 M0

2 All other sites �5 N0 M0

3 All other sites �5 N1 M0

�5 N0 or N1

4 Any

size

N0 or N1 M1

PM, parameningeal; GU, genitourinary; N0, regional bodes not clinically

involved by tumor; N1, regional nodes clinically involved by tumor; M0,

no distant metastases; M1, distant metastases at diagnosis.

. Fig. 3.52

Embryonal rhabdomyosarcoma, botryoid type. In contrast

to the vaginal rhabdomyoma, the embryonal

rhabdomyosarcoma contains densely cellular regions

composed of small primitive cells. Interspersed strap cells

confirm the skeletal muscle differentiation
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neoplasms of the vagina and less than 1% of all melano-

mas [48, 59, 90, 102, 122, 214]. These tumors can occur at

any age, with a range from 22 to 90 years; however, most

patients are postmenopausal with a mean age of approx-

imately 60 years [154, 214, 228]. Presenting symptoms

include vaginal bleeding, discharge, and a mass. Although

the tumors may arise anywhere within the vagina, there is

a predilection for the distal third [35]. The etiology and

pathogenesis are unknown, but a disproportionately large

number of vaginal melanomas have occurred in Japanese

women, followed in frequency by Caucasian and then

black women [35, 48, 154]. In one autopsy study, mela-

nocytes were identified in the basal layer of the vagina of

3 of 100 women. It has been suggested that such

a condition, referred to as benign melanosis, is the setting

from which melanoma occasionally may arise [105], and

we have seen localized regions of melanosis in the vagina

remote from melanomas. Unfortunately, the term

melanosis also has been used to designate melanophages

in the stroma and lentigo malignum-like lesions in muco-

sal tissues, further obscuring interpretation of the scant

available literature.

Gross Findings

Melanomasmay appear as nodular, polypoid, or fungating

gray or black soft masses that vary from 0.5 to 8 cm in

diameter (> Fig. 3.53) [35, 102, 264]. Frequently, there is

ulceration of the overlying epithelium.

Microscopic Findings

Vaginal melanomas have no microscopic characteristics that

are distinctive for this site. The diagnosis usually rests on

a constellation of features. In addition to junctional activity,

the presence of highly atypical melanocytes, either singly or

in clusters, extending through the squamous epithelium is

common (> Fig. 3.54). The infiltrating neoplastic cells

may be epithelioid, spindled, or mixed (> Fig. 3.55). Mel-

anin is common within both neoplastic melanocytes and

benign melanophages. The lateral spread is typically of the

lentiginous type, with single, spindled cells containing

pleomorphic nuclei at the epithelial–stromal interface

[35]. Rarely, a pagetoid junctional component consisting

of epithelioid melanocytes in nests is present [35].

Because Clark’s levels are not appropriate for mucosal

sites of melanoma, a system based entirely on tumor

thickness has been proposed by Chung et al., as follows:

level I, tumor confined to the surface epithelium; level II,

invasion of 1mm or less; level III, invasion of 1–2mm; and

level IV, invasion greater than 2 mm [35]. Unfortunately,

most of the tumors are deeply invasive. In a group of

19 patients, only 1 was at level III; the remainder were at

level IV [35].

. Fig. 3.53

Melanoma of the vagina. Confluent nodular pigmented

masses are present

. Fig. 3.54

Melanoma of the vagina. Junctional involvement (right side

of field) is frequently identified peripheral to ulcerated or

intact central region of deep stromal invasion in primary

vaginal melanomas
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Differential Diagnosis

The diagnosis usually is straightforward as most vaginal

melanomas are large, with gross and microscopic pigmen-

tation. The differential diagnosis may include melanoma

metastatic from other sites, poorly differentiated squa-

mous carcinoma, sarcoma, and blue nevus. Because pri-

mary vaginal melanoma is rare, it is important to rule out

metastasis from other sites. The presence of an extensive

lateral junctional component is typical in melanomas aris-

ing in the vagina but relatively uncommon in metastases.

A complete history is essential, and some cases can be

confirmed only by postmortem examination. When large

ulcerated lesions are devoid of pigment, immunohisto-

chemistry and ultrastructural examination may permit

discrimination of melanoma from other poorly differen-

tiated neoplasms. Positive staining of malignant cells with

antibodies directed against S-100 protein is a sensitive, but

not specific, marker of melanocytic or neural differentia-

tion. HMB-45 is a less sensitive (negative in 23% of cases

in one study [102]) but more specific indicator of mela-

noma, and staining for keratin or desmin should be

absent. Ultrastructural findings include premelanosomes

and melanosomes, as well as abundant rough and smooth

endoplasmic reticulum [105]. A high degree of nuclear

atypia and numerous mitotic figures usually permit dis-

crimination of melanoma from the rare benign vaginal

nevus.

Clinical Behavior and Treatment

The prognosis for vaginal melanoma is poor, with 5-year

survival rates of less than 10–20% [35, 48, 154, 228, 310].

Undoubtedly, this reflects the inherent aggressiveness of

melanoma coupled with the typically deep invasion found

at the time of diagnosis [35, 48, 59, 234]. In one study,

survival was inversely related to the mitotic activity [22].

Both lymphatic and hematogenous metastases are com-

mon, with the vagina and groin being the most common

initial sites of spread. Primary therapy usually includes

radical local excision, although pelvic exenteration has

been suggested as treatment for tumors greater than 3 mm

in thickness. The value of groin node dissection, radiation,

and chemotherapy remains unknown [154, 209].

Yolk Sac Tumor

Although the yolk sac tumor (endodermal sinus tumor

[EST]) usually arises in the gonads, about 57 cases have

been reported in the vagina [39]. It is appealing to con-

sider that these tumors originate from germ cells that have

failed to complete migration normally in the embryo from

the hindgut to the gonad. However, this hypothesis does

not provide an obvious explanation for the absence of

other malignant germ cell tumors in the vagina, or the

predilection of EST for the vagina.

Most vaginal ESTs have been diagnosed in children less

than 4 years of age. The presenting symptom usually is

a bloody vaginal discharge. The gross and microscopic fea-

tures of vaginal EST closely resemble those of ovarian origin.

Polypoid or sessile, soft, and tan or white vaginal masses 1–5

cm in diameter are typical [144]. A variety of histologic

patterns may be present including the microcystic,

reticular, papillary, and solid types of EST. Schiller–

Duval bodies, composed of papillary arrangements of

columnar cells separated from central vascular channels

by an acellular zone of connective tissue, are character-

istic findings. Extracellular hyaline droplets also are

common. Although the histologic findings usually are

typical, the diagnosis may not be considered initially

because of the rarity of EST in the vagina. The differ-

ential diagnosis includes clear cell adenocarcinoma

from which EST may be distinguished by the younger

age and positive immunohistochemical reactions for

alpha-fetoprotein and alpha-1-antitrypsin [317].

EST is an extremely aggressive tumor. In the past, the

median survival was 11 months, and the survival rate at

5 years was less than 25% [45, 209]. Most patients developed

recurrence and died within 2 years, even after radical surgery

[45, 144]. The addition ofmultiagent chemotherapy, usually

. Fig. 3.55

Melanoma of the vagina. The neoplastic cells may be of

polyhedral or spindle configuration andmay be confused in

routinely stained sections with either squamous carcinoma

or sarcoma, particularly if the overlying epithelium is

ulcerated. Immunohistochemistry can help to resolve the

diagnosis when melanin pigment is not apparent

144 3 Diseases of the Vagina



consisting of vincristine, actinomycin, and cyclophospha-

mide, since 1970 has resulted in a 95% disease-free survival

at 2 years [8, 45, 317]. Preliminary data suggest that com-

bination chemotherapy and conservative surgery may per-

mit preservation of future sexual function and fertility as

well as an excellent cure rate [209].

Leiomyosarcoma

About 65 leiomyosarcomas of the vagina have been

reported [48, 52, 211]. The frequency and behavior have

been difficult to establish because the pathologic criteria

separating benign from malignant smooth muscle tumors

have varied. Currently, it is recommended that smooth

muscle tumors of greater than 3 cm diameter, with five or

more mitotic figures per ten HPFs, moderate or marked

cytologic atypia, and infiltrating margins be classified as

leiomyosarcoma (> Fig. 3.56) [282]. The age range extends

from 25 to 86 years with most patients being older than

40 years. Vaginal bleeding is the most common presenting

symptom. The gross and microscopic features resemble

those of uterine leiomyosarcoma, but the spread of tumor

is by local invasion and hematogenousmetastasis. The 5-year

survival rate is about 35%, and the stage of the disease is the

most important prognostic indicator [211]. The primary

therapy is surgical, and exenteration may be required to

provide an adequate margin around larger tumors.

Malignant Mixed Tumor

Probably unrelated to the benign vaginal mixed tumor is

the reportedly malignant mixed tumor, which resembles

either synovial sarcoma or a malignant tumor arising

from mesonephric rests [201, 275, 278]. Two of these rare

tumors occurred in women 24 and 33 years old, who

presented with a polypoid nodule in the lateral vaginal

fornix. The microscopic appearance is of an intact vaginal

squamous mucosa with a subjacent mixture of solid nests of

polyhedral-shaped cells and flattened epithelial cells in acinar

or tubular arrays, bordered peripherally by smaller bundles

of spindle cells resembling fibroblasts. Ultrastructural fea-

tures resembling synovial sarcoma were noted in one case

[201, 275]. The presence of mitotic activity as great as

eight mitoses per ten HPFs coupled with nuclear pleo-

morphism and moderate-sized nucleoli suggested that the

process was malignant. However, the biologic potential

remains uncertain in the absence of long-term follow-up.

Secondary Neoplasms

Although primary neoplasms of the vagina are quite rare,

secondary spread of malignant neoplasms to the vagina by

. Fig. 3.56

Vaginal leiomyosarcoma. The tumor resembles that of

uterine origin, with fascicles of spindle cells having

moderate or marked nuclear pleomorphism with increased

mitotic activity

. Fig. 3.57

Metastatic endometrial adenosarcoma to the vagina. This

tumor represents a recurrence of a uterine adenosarcoma

initially resected 8 years earlier
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direct extension or lymphatic or hematogenous metastasis

is quite common (> Fig. 3.57). Fu and Reagan found that

only 58 (16%) of 355 invasive carcinomas involving the

vagina represented primary neoplasms [81]. Spread from

primary carcinoma of the cervix was most common

(32%), followed by endometrium (18%), colon and rec-

tum (9%), ovary (6%), vulva (6%), and urinary tract (4%)

(> Fig. 3.58). Even among the squamous carcinomas

found in the vagina, only a minority prove to be primary

to this site. About 75% are secondary, arising in either the

cervix (79%) or vulva (14%) [81].

About 70 cases of vaginal metastases from renal cell

carcinoma have been reported (> Fig. 3.59) [281, 292,

315]. Metastases from clear cell carcinoma of the kidney

may be very difficult to distinguish histologically from

primary clear cell carcinoma of the vagina. This difficulty

is complicated by the observation that in some instances

the identification of the metastatic lesion has preceded the

diagnosis of the renal tumor [292]. A young age, history of

DES exposure in utero, prior or concurrent vaginal

adenosis, and foci of neoplastic clear cellswith a tubulocystic

or papillary architecture are features that favor a vaginal

primary, whereas older age and regions of granular, cyto-

plasm or sarcomatoid differentiation are more common in

tumors that originate in the kidney. In rare cases, the histo-

logic distinction of clear cell carcinoma of the vagina from

a renal metastasis may be impossible.

Miscellaneous Malignant Neoplasms

Endometrioid adenocarcinomas, stromal sarcomas, and car-

cinosarcomas occasionally originate in the vagina, at times

arising from a background of endometriosis (> Fig. 3.60)

[99, 194, 211]. In addition, there are occasional reported

cases of primary vaginal adenocarcinoma in situ [38],

intestinal-type adenocarcinoma [79], adenosquamous

. Fig. 3.58

Metastatic endometrial adenocarcinoma. Vaginal

recurrence of adenocarcinoma of the endometrium is

common. There is great fidelity in most cases to the

histologic appearance of the endometrial primary

. Fig. 3.59

Metastatic renal cell carcinoma. Solid masses of polygonal

cells with clear cytoplasm are separated from each other by

delicate fibrovascular septa
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carcinoma [237, 258, 273], adenocarcinoma arising in

mesonephric duct remnants, adenoid basal cell carcinoma

[193], adenoid cystic carcinoma [144], carcinoid tumor

[84], small cell carcinoma [126, 236], malignant

schwannoma [57], fibrosarcoma [204], malignant fibrous

histiocytoma [308], angiosarcoma [223, 291], alveolar soft

part sarcoma [30, 147].
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Gross Anatomy

The uterus is divided into the corpus, isthmus, and cervix

[63]. The cervix (term taken from the Latin, meaning

neck) is the most inferior portion of the uterus, protrud-

ing into the upper vagina. The transition between the

endocervix and the lower portion of the uterine corpus

is termed the isthmus or lower uterine segment. The latter is

used for descriptive purposes during gestation and labor

and is an important landmark for the pathologist when

describing cancers of the uterine corpus. The muscular

layer in the region of the isthmus is less well developed

than in the corpus, a feature that facilitates effacement and

dilation during labor. The vagina is fused circumfer-

entially and obliquely to the distal part of the cervix and

is divided into an upper, supervaginal, and lower vaginal

portion. The cervix measures 2.5–3 cm in length in the

adult nulligravida, and when normally positioned, is

angled slightly downward and backward. The vaginal por-

tion (portio vaginalis) of the cervix, also referred to as the

exocervix, is delimited by the anterior and posterior vag-

inal fornices; it has a convex elliptical surface. The portio

may be divided into anterior and posterior lips, of which

the anterior is shorter and projects lower than the poste-

rior lip. In the center of the exocervix is the external os.

The external os is circular in the nulligravida and slit-

like in the parous woman (> Fig. 4.1a, b). The external

os is connected to the isthmus of the cervical canal

(endocervix). The canal is an elliptical cavity, measuring

8 mm in its greatest diameter and contains longitudinal

mucosal ridges, the plicae palmatae.

The blood supply of the cervix is provided by the

descending branches of the uterine arteries, reaching the

lateral walls along the upper margin of the paracervical

ligaments (cardinal ligaments ofMackenrodt) (> Fig. 4.2).

These ligaments and the uterosacral ligaments, which

attach the supervaginal portion of the cervix to the second

through fourth sacral vertebrae, are the main sources

of fixation, support, and suspension of the organ. The

venous drainage parallels the arterial system, with com-

munication between the cervical plexus and neck of the

urinary bladder. The lymphatics of the cervix have a dual

origin: coursing beneath the mucosa and deep in the

fibrous stroma. Both systems collect into two lateral plex-

uses in the region of the isthmus and give origin to four

efferent channels running toward the external iliac and

obturator nodes, the hypogastric and common iliac nodes,

the sacral nodes, and the nodes of the posterior wall of the

urinary bladder (> Fig. 4.2). The innervation of the cervix

is chiefly limited to the endocervix and peripheral deep

portion of the exocervix. This distribution is responsible

for the relative insensitivity to pain of the inner two-thirds

of the portio vaginalis. The cervical nerves are derived

from the pelvic autonomic system, the superior, middle,

and inferior hypogastric plexuses.

Histology and Physiology

The cervix is composed of an admixture of fibrous, mus-

cular, and elastic tissue and is lined by columnar and

squamous epithelium. Fibrous connective tissue is the pre-

dominant component. Smooth muscle comprises 15% of

. Fig. 4.1

Normal cervix uteri. (a) Nulliparous cervix (b) Parous cervix
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the substance and is located mainly in the endocervix, the

portio vaginalis being nearly devoid of smooth muscle

fibers. In contrast, at the isthmus, 50–60%of the supportive

tissue consists of concentrically arranged smooth muscle,

which acts as a sphincter.

Squamous Epithelium

Histology

The mature nonkeratinized squamous epithelium of the

exocervix is similar to the vaginal epithelium but under

normal circumstances lacks the rete pegs seen in the

vagina. It is divided into three zones: the basal/parabasal

or germinal cell layer, which is responsible for continuous

epithelial renewal, the midzone or stratum spinosum,

the dominant portion of the epithelium, and the superfi-

cial zone, containing the most mature cell population

(> Fig. 4.3).

The basal/parabasal or germinal layer contains two

types of cells. One type is the true basal cell, which is

about 10 mm in diameter, with scant cytoplasm and oval

nuclei oriented perpendicularly to the underlying basal

lamina (> Fig. 4.4). The other type of cell is termed the

parabasal cell because of its geographic placement.

Parabasal cells are larger than basal cells and have more

cytoplasm. Parabasal cells typically form a layer that is

one-to-two-cells thick over the basal layer.

Epithelial regeneration is the major function of

the basal and parabasal layers. Accordingly, epidermal

growth factor receptors including HER-2/neu, and recep-

tors for estrogen and progesterone are found predomi-

nantly in the basal and parabasal cells [8, 54]. The number

of growth factor receptors becomes reduced as the

squamous epithelial cells differentiate into the intermedi-

ate cell layer. Basal cells appear to act as stem cells, whereas

parabasal cells comprise the actively replicating com-

partment. Indeed, mitotic figures are usually found in

parabasal but not basal cells, and othermarkers for actively

proliferating cells such as Ki-67 antigen, PCN, and other

cyclins are localized to parabasal cells (>Table 4.1)

[12, 60, 80].

The midzone is occupied by cells that are undergoing

maturation, characterized by a gradual increase in the

volume of the cytoplasm. Nuclear size, however, remains

stable up to the most superficial cell level. These cells are

referred to as intermediate cells when they exfoliate. They

do not divide. Intermediate cells have abundant periodic-

acid Schiff (PAS)-positive, diatase-labile intracellular gly-

cogen, which is responsible for the clear, vacuolated

appearance of their cytoplasm.

Common iliac
lymph nodes

Lymph
nodes

Uterine artery

Internal iliac
lymph nodes

External iliac
lymph nodes

. Fig. 4.2

Anatomy of the cervix. The blood supply and lymphatic

drainage of the cervix are demonstrated

. Fig. 4.3

Normal squamous epithelium. The mature squamous

epithelium of the portio of the cervix shows a gradual

ascending maturation, vacuolization of midzone cells, and

a single layer of basal cells in which the nuclei are

perpendicularly oriented to the basal lamina. The stromal–

epithelial junction contains finger-like, fibrovascular

stromal papilla penetrating the lower portion of the

epithelium
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The superficial zone forms the most differentiated

compartment of the squamous epithelium. These cells

are flattened and have a larger area of cytoplasm (50 mm
in diameter) and smaller pyknotic nuclei than the under-

lying intermediate cells. The pink, eosinophilic cytoplasm

has abundant intermediate filaments, which provide rigid-

ity membrane-bound keratinosomes by electron micros-

copy (> Fig. 4.5).

The squamous epithelium of the portio is supported

by fibrous connective tissue, devoid of endocervical

glands. It has occasional finger-like extensions into the

epithelium, the stromal papillae (> Fig. 4.3). The pene-

trating vessels within the papillae supply the epithelial cells

with nutrients and oxygen. Occasional free nerve endings

are seen entering the stromal papilla.

In postmenopausal women, who no longer produce

ovarian hormones, the squamous epithelium is atrophic

with little or no intracytoplasmic glycogen (> Fig. 4.6).

Surface epithelial maturation and stromal papillae are

absent. These cellular alterations should not be confused

with cervical intraepithelial neoplasia (>Chap. 5, Precan-

cerous Lesions of the Cervix). The atrophic epithelial

covering does not adequately protect the subepithelial

vasculature against trauma, a situation that frequently

leads to bleeding and inflammation.

Effect of Estrogen and Progesterone

The epithelium of the exocervix is remodeled by prolifer-

ation, maturation, and desquamation during the repro-

ductive period. The epithelium is completely replaced by

a new population of cells every 4–5 days; the process of

squamous epithelial maturation can be accelerated to

3 days by the administration of estrogenic compounds

[61]. Estrogen receptors have been localized to nuclei in

the basal, parabasal, and intermediate cell layers [54, 60].

Compared to the endometrium in the cervix, only a small

increase of estrogen receptor levels occurs during the

follicular phase as compared to the luteal phase. In atro-

phic and highly inflamed exocervical epithelium, the

amount of estrogen receptor is reduced. No, or only low

levels, of progesterone receptors are detected immunohis-

tochemically in the exocervical epithelium during the

follicular phase of the menstrual cycle, whereas during

the luteal phase and during pregnancy, progesterone

receptors appear in the parabasal cell layer [60]. Both

estrogen and progesterone receptors can be detected in

stromal fibroblasts of the exocervix throughout the men-

strual cycle.

In general, estradiol-17b stimulates epithelial prolifer-

ation, maturation, and desquamation, whereas progester-

one inhibits maturation at the upper midzone level of the

epithelium. Accordingly, the portio epithelium during the

postnatal period is fully mature and contains large

amounts of glycogen as a result of maternal estrogen

stimulation. Maturation ceases and glycogen rapidly dis-

appears as the serum hormone levels fall. The epithelium

remains atrophic during childhood until menarche when,

under the stimulatory effect of ovarian hormones, matu-

ration occurs again and glycogen reappears. During preg-

nancy, when progesterone levels are elevated, superficial

cell maturation is absent.

Columnar Epithelium

Histology

A single layer of mucin-secreting, columnar epithelium

lines both the surface of the endocervical canal and the

. Fig. 4.4

Normal squamous epithelium. Under normal conditions the

basal layer acts as a reserve cell layer, and mitoses are only

identified in parabasal cells
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underlying glandular structures. The latter are traditionally

called compound, tubular racemose, endocervical glands.

Three-dimensional plastic reconstructions from serial his-

tological sections demonstrate that the endocervical

glands actually represent deep, cleft-like infoldings of

the surface epithelium with numerous blind, tunnel-

like collaterals (> Fig. 4.7) [28]. Because of the complex

architecture of these clefts, or grooves, including oblique,

transverse, and longitudinal arrangements, they appear

as isolated glands in histological sections. The epithelium

lining the clefts is identical with that lining the surface,

and consequently the endocervical mucin-producing

apparatus is not considered glandular but a complex

infolding mucinous membrane. True glands, in contrast,

have different epithelial lining in their secretory appara-

tus compared to their ductal and surface epithelial

portions.

The columnar epithelial cells characteristically have

basally placed nuclei and tall, uniform, finely granular

cytoplasm filled with mucinous droplets (> Fig. 4.8).

The droplets have great affinity for Alcian blue stains,

reflecting their sulfated, sialic acid, mucopolysacchride

content [23]. Cells lining the luminal surface have been

termed picket cells because of their resemblance to a picket

G

N

. Fig. 4.5

Normal squamous epithelium. Electron microscopy of the

superficial cells. These cells have pyknotic nuclei (N) and

flattened cytoplasm packed with glycogen (G). The most

superficial cells are rich in microfilaments and contain

irregular surface membrane projections. Note the lack of

desmosomal attachments between the most superficial

cells, a feature facilitating desquamation. X4795. Inset:

Higher magnification of intracytoplasmic microfilaments in

the most superficial cells. X11,370

. Table 4.1

Immunohistochemical staining patterns of normal cervical tissues

Cells of stratified squamous epithelium Reserve cells/squamous

metaplasia

Endocervical

columnar cellsAntibody Basal Parabasal Intermediate Superficial

Growth factors/receptors

Her 2/neu [8] + + � � + +

EGF receptor [8] + + � � + �
Estrogen receptor [31, 54,

84]

� + + � + +

Progesterone receptor

[31, 54, 84]

� +a � � + +

Cell cycle proteins

PCN [6, 55, 80, 90] � + � � NA +

MIB-1 (Ki-67) [70, 97] � � � � � �
bcl-2 [84, 97] + � � + �
Cyclin B1 [54] � + � � unknown unknown

Cyclin D1 [12] + + � � + +

Other proteins

CD44 [45] + + � � + �
CEA � � � � � +

aExpressed during luteal phase of menstrual cycle and during pregnancy
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fence. Occasionally, nonsecretory cells with cilia are

observed (> Fig. 4.9), the main function of which is to

distribute and mobilize the endocervical mucus [35]. Iso-

lated neuroendocrine, argyrophil and argentaffin cell

types also are identified within the endocervical epithe-

lium by histochemical stains [26]. The argentaffin-

positive cells often contain serotonin. The physiologic

purpose of these rare endocrine endocervical cells is

obscure. Biochemically and immunohistochemically, the

columnar cells of the endocervix have features of simple

epithelia, characterized by the presence of only lowmolec-

ular weight cytokeratins, including cytokeratins 7, 8, 18,

and 19 [29].

Mitoses in the normal columnar epithelium are very

rarely observed. It is not known whether regeneration

occurs from the underlying subcolumnar reserve cells,

which under normal circumstances are seldom seen

even at the ultrastructural level, or from the persisting

mature endocervical cells [35]. Unlike the attenuated vas-

cular stromal papillae of the original squamous portio

epithelium, the subepithelial capillary network in the

endocervical mucosa is well developed.

The stroma of the endocervix is comparatively better

innervated than that of the exocervix. Fibers run parallel to

muscle bundles, but sensory free endings have not been

clearly demonstrated. True lymphoid follicles, with or with-

out germinal centers, are encountered in the subepithelial

stroma of both the exocervix and the endocervix.

. Fig. 4.7

Endocervical mucosa. There are cleft-like infoldings and

tunnel-like collaterals. The neighboring gland-like

structures represent tangentially sectioned cleft-tunnel

complexes

. Fig. 4.8

Endocervical mucosa. Tall columnar mucin-filled

endocervical cells with basal nuclei

. Fig. 4.6

Atrophic squamous epithelium. The epithelium is devoid of

glycogen-rich vacuolated cells. The normal cellular

orientation is disrupted, but cellular cohesion is normal and

cytologic atypia is absent
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Effects of Estrogen and Progesterone

The cervical mucus is subject to profound cyclic changes.

Under estrogenic stimulation, the endocervical secretions

are profuse, watery, and alkaline, facilitating sperm pene-

tration. During the postovulatory phase, secretions are

scant, thick, and acid, containing numerous leukocytes

and act as a barrier to sperm penetration. Endocervical

secretory activity operates by both the apocrine and the

merocrine type of expulsion of secretory products [24]. In

the former, a portion of apical cytoplasm packed with

secretory granules is detached whereas, in the latter, secre-

tory products are released from apical granules through

pore-like openings of the surface cytoplasmic membrane.

Langerhans Cells and Lymphoid-Derived
Cells

Mucosal immunity is an important component of the host’s

defense mechanism against viral and bacterial pathogens.

Components of the secretory (IgA antibody mediated),

humoral (IgG antibody mediated) as well as the cellular

immune systems are present in the cervix. A variety of

lymphocyte and dendritic macrophage subsets are present

in both the epithelium of the exo- and endocervix as well

as the subepithelial stroma [68]. Dendritic cells include

both mature and immature forms. They are primarily

responsible for antigen recognition and the earliest stage

of cellular immune response.

Large numbers of T lymphocytes are also present in the

cervix under normalConditions [47]. CD3+ T lympho-

cytes are concentrated in a band directly beneath both

the squamous epithelium of the exocervix and the colum-

nar epithelium of the endocervix [47, 72]. These cells

are predominately cytotoxic T-lymphocytes (e.g., CD8+),

although helper T lymphocytes (e.g., CD4+) are also pre-

sent. Variable numbers of B lymphocytes and plasma cells

are also found in the lamina propria of the cervix [47].

Because the presence of lymphocytes as well as lymphoid

follicles (> Fig. 4.10) is a normal finding in the cervix, the

diagnosis of chronic cervicitis should be reserved for spec-

imens showing a marked infiltration of lymphocytes.

The Transformation Zone

The squamocolumnar junction of the cervix is defined as

the border between the stratified squamous epithelium

and the mucin-secreting columnar epithelium of the

. Fig. 4.9

Endocervical mucosa. When endocervical cells engage in

apocrine secretion, portions of atypical cytoplasm are

expelled

. Fig. 4.10

Lymphoid follicles. Occasional lymphoid follicles can be

seen in the cervical stroma in the absence of cervicitis
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endocervix. Morphogenetically, there are two different

squamocolumnar junctions (> Fig. 4.11). One is termed

the original squamocolumnar junction and is the site at

which the native squamous epithelium of the exocervix

abuts the endocervical columnar epithelium at the time

of birth. At birth, most newborns have some mucin-

secreting columnar endocervical epithelium present on

the exocervix, which forms an ectropion or cervical ectopy.

The exact location of the original squamocolumnar junc-

tion and, therefore, the amount of endocervical ectopy

present at birth depends on the extent of inward migra-

tion of squamous epithelium from the lower third of the

vagina.

At about the age of 1 year, the cervix begins to elon-

gate. This results in the migration of the squamocolumnar

junction toward the external os. This migration is fre-

quently incomplete. Hormonal and other physical factors

influence the size and distribution of the cervical ectopy by

altering the shape and volume of the cervical lips. At the

time of menarche or during pregnancy both the uterus

and the cervix enlarge. Enlargement of the cervix is

accompanied by alterations in its shape, which result in

more of an ‘‘eversion’’ or rolling outward of endocervical

columnar epithelium onto the portio (> Fig. 4.11). As

a result, in most women during the reproductive period,

cervical ectopy is present, and the size of the ectopy is most

extensive in women under 20 years of age and following

the first pregnancy. When viewed with the naked eye, the

endocervical mucosa appears as a red, velvety zone,

sharply contrasting with the neighboring pink, translucent

squamous portio epithelium (> Fig. 4.12a).

Over time, the columnar epithelium that composes the

cervical ectopy is remodeled and replaced by metaplastic

squamous epithelium. As this occurs, the histological

squamocolumnar junction moves toward the exocervical

os. This newly formed squamocolumnar junction is called

the physiologic, functional, or new squamocolumnar junc-

tion. While the original squamocolumnar junction is usu-

ally quite abrupt, the junction between the columnar

and squamous epithelium at the physiologic or func-

tional squamocolumnar junction can be either abrupt or

gradual (> Fig. 4.12b). The region between the original

squamocolumnar junction and the postpubertal func-

tional squamocolumnar junction is termed the transfor-

mation zone. The transformation zone is histologically

characterized by the presence of metaplastic epithelium

(see section > Squamous Metaplasia).

The concept of the transformation zone is extremely

important for understanding the pathogenesis of squamous

cell carcinomas of the cervix and its precursors, since vir-

tually all cervical squamous neoplasia begins at the new

squamocolumnar junction and because the extension and

limits of cervical cancer precursors coincide with the distri-

bution of the transformation zone. It is also important to

remember that during the childbearing years and during

pregnancy, the transformation zone is located, in almost all

instances, on the exposed portion of the cervix. Conse-

quently, the vast majority of cervical neoplasias can be

removed for histologic diagnosis by punch biopsy. Move-

ment of the functional squamocolumnar junction con-

tinues throughout the reproductive years. Therefore, in

older and postmenopausal women, the functional

squamocolumnar junction is nearly always located within

the external os (> Fig. 4.12c).

Pregnancy and Puerperium

The morphologic alterations that occur in the antepartum

or postpartum cervix are not pathognomonic of preg-

nancy or parturition but are seen more commonly at

these times than in the nonpregnant postpartum state.

They are related to the stimulatory effects of elevated

steroid hormones. The spongy enlargement of the preg-

nant cervix is caused by increased vascularity and edema

of the stroma accompanied by acute inflammation. The

massive destruction of collagen fibers and accumulation

“Original” squamocolumnar
junction

Endocervical eversion (ectopy)
with “original” squamocolumnar

junction

S SS

C

I

C

I

C

I

Transformation zone
with “functional”

squamocolumnar junction

. Fig. 4.11

The transformation zone. Schematic representation of

original and functional squamocolumnar junctions and

three basic types of portios. Left: Diagram of a portio

completely covered with native squamous epithelium. The

squamocolumnar junction is at the external os. Middle:

Denotes cervical ectopy, with the squamocolumnar

junction being located on the exocervix below the external

os. Right: Indicates areas of cervical ectopy that have

become covered with squamous epithelium. This area is the

cervical transformation zone. The new, or functional,

squamocolumnar junction of the transformation zone is at

the external os. S, squamous epithelium; C, endocervical

columnar epithelium; I, uterine isthmus
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of extracellular glycoprotein ground substance before

labor result in cervical softening and effacement, facilitat-

ing dilation of the cervix to about 10 cm during labor.

Gestational cervical mucus is thick, tenacious, rich in

leukocytes, and forms a mucous plug that obliterates

the cervical canal, sealing the endometrial cavity from

the vagina and thus preventing bacterial invasion. Squa-

mous metaplasia and lobules of tightly packed small

endocervical glandular units, forming polypoid protru-

sions into the canal are often seen.

Pseudodecidual Reaction

Pseudodecidualization of the stroma, either patchy or dif-

fuse, occurs in about one-third of the cervices examined

. Fig. 4.12

The transformation zone. Colpophotographs of endocervical eversion of the transformation zone. (a) Endocervicalmucosa is

everted on both the anterior and the posterior lip and surrounds the anatomic external os. The original squamocolumnar

junction (SCJ) is on the portio of the cervix (arrows). (b) Squamous metaplasia is occurring and the new SCJ (arrows) is now

internal to the original SCJ. The area between the original and new SCJ is the transformation zone. (c) The transformation zone

is completely mature and the SCJ is inside the endocervical canal. Residual endocervical gland mouths are present (arrows)
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histologically and disappears by 2months postpartum [49].

It is presumably mediated by the high levels of progesterone

during pregnancy. The appearance of pseudodecidualized

cervical is identical to decidualized stroma at other sites.

The cells develop abundant pink cytoplasm, with well-

defined cellular borders (> Fig. 4.13a, b).

Arias-Stella Reaction

During pregnancy, the gestational Arias-Stella reaction

can develop in both endocervical glands and in ectopic

endometrial glands within the cervix. In one study of 191

gravid hysterectomy specimens, an Arias-Stella reaction of

endocervical glands was seen, at least focally, in 9% of the

cases [85]. The Arias-Stella reaction of the endocervix is

usually focal and is more commonly present in the prox-

imal portion of the endocervix involving superficial as

opposed to deeply situated glands. Microscopically,

the Arias-Stella reaction that occurs in the endocervical

glands during pregnancy is identical to that which occurs

in the endometrium. The cells within the affected

glands are markedly enlarged with irregular, frequently

hyperchromatic nuclei that can project into the glandular

lumen in a hobnail pattern. The cells are pseudostratified

and have hypersecretory cytoplasmic features with abun-

dant vacuolated cytoplasm (> Fig. 4.14). Papillary pro-

cesses with fibrovascular cores, lined by enlarged epithelial

cells can project into the endocervical gland lumen.

The Arias-Stella reaction can occasionally be mistaken

for clear cell carcinoma or adenocarcinoma in situ of the

cervix. Differentiation from clear cell carcinoma is made

by the lack of a mass lesion and clear-cut stromal invasion

as well as by the absence of the classic tubular and papillary

areas typical of clear cell carcinoma. The cells in adeno-

carcinoma in situ have more uniform nuclei and less

cytoplasmic vacuolization. The Arias-Stella reaction lacks

mitotic activity, whereas both clear cell carcinoma and

adenocarcinoma in situ are mitotically active. Because of

the possibility of confusing Arias-Stella reaction with clear

cell carcinoma or adenocarcinoma in situ, the diagnosis of

the later two entities should be made with caution in the

pregnant patient.

Metaplasia

Squamous Metaplasia

Metaplasia is defined as the replacement of one type of

mature tissue by another equally mature type of tissue. In

the cervix, squamous metaplasia is the replacement of

the mucin-producing columnar epithelium by stratified

squamous epithelium and appears to occur by two differ-

ent mechanisms (> Fig. 4.15). One mechanism consists

of direct ingrowth from the native portio epithelium

. Fig. 4.13

Pseudodecidual reaction. A pseudodecidual reaction of

cervical stromal cells can occur during pregnancy. (a) In this

case, the pseudodecidual reaction forms a discrete nodule.

(b) The decidualized stromal cells are identical with

gestational decidual cells of the endometrium
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bordering the columnar epithelium, a process frequently

referred to as ‘‘squamous epithelialization.’’ The second

mechanism involves a proliferation of undifferentiated

subcolumnar reserve cells of the endocervical epithelium,

which differentiate into squamous epithelium. This pro-

cess has been termed squamous metaplasia.

During squamous epithelialization, tongues of native

squamous epithelium of the portio grow beneath the

adjacent columnar epithelium and expand between the

mucinous epithelium and its basement membrane. As

the squamous cells expand and mature, the endocervical

cells are gradually displaced upward, degenerate, and

eventually are sloughed (> Fig. 4.16). The progression of

squamous transformation of the endocervical ectropion

has been hypothesized to be primarily dependent on local

(vaginal) environmental factors initiated by the low (acid)

pH of the vagina after puberty [16]. Trauma, chronic

irritation, or cervical infection also play a role in develop-

ment and maturation of the transformation zone by stim-

ulating repair and remodeling; eventually the ectocervix is

covered by a protective surface of mature squamous epi-

thelium (> Fig. 4.17). The process of squamous epitheli-

alization is thought to be responsible for the obliteration

of the outer two-thirds of endocervical ectopy. Rapid

squamous re-epithelialization of the columnar epithelium

of the transformation zone may also be produced iatro-

genically by electrocautery, cryosurgery or laser surgery.

The second mechanism involved in replacement of

columnar epithelium by a squamous epithelium and the

function of the transformation zone is squamous meta-

plasia. The first stage of squamous metaplasia is the

appearance of small cuboidal cells beneath the columnar

mucinous epithelium, the so-called subcolumnar reserve

. Fig. 4.14

Arias-Stella reaction. The Arias-Stella reaction should not be

confused with clear cell adenocarcinoma of the cervix

Endocervical
ectropion

Original
squamocolumnar

junction

Subcolumnar
reserve cell
proliferation

Maturation of
squamous epithelium

Transformaion zone

“Epithelialization”
Direct Ingrowth of

squamous epithelium
from portio

“Squamous metaplasia”

Low pH of vagina
hormones

trauma
infection

. Fig. 4.15

Squamous metaplasia. There are two histogenic

mechanisms by which the endocervical mucosa is replaced

by squamous epithelium. The first is the direct ingrowth of

squamous epithelium from the portio, which is referred to

as squamous epithelialization (top). The other is through

proliferation of subcolumnar reserve cells and their

subsequent maturation into a squamous epithelium, which

is called squamous metaplasia (bottom). Both result in

a mature squamous epithelium overlying endocervical

mucus-producing glands (right)

. Fig. 4.16

Squamous epithelialization. During squamous

epithelialization a narrow tongue of squamous epithelium

from the portio grows under the everted endocervical

mucosa and lifts it off the basement membrane. The

endocervical cells then degenerate and are sloughed
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cells (> Fig. 4.18). Reserve cells have large, uniformly

shaped, round nuclei with faintly granular chromatin

and occasional aggregates of chromatin (i.e., chromocen-

ters of reserve cells). The cell borders are poorly defined

and the cells have only scant amounts of cytoplasm. The

origin of subcolumnar reserve cells is controversial. Some

investigators suggest a direct derivation from columnar

mucinous secretory cells, whereas others favor an origin

from the basal cells of the squamous portio epithelium,

embryonal rests of urogenital origin, or stromal cells as

possible sources.

Progressive growth and stratification of reserve cells

(subcolumnar reserve cell hyperplasia), followed by the

differentiation into immature squamous metaplasia

followed by an additional maturation, result in the forma-

tion of a fully mature squamous epithelium indistinguish-

able from the native portio epithelium (> Figs. 4.19a–c

and > 4.20). Immature squamous metaplastic epithelium

is distinguished from its mature counterpart by a lack of

surface maturation and inconspicuous intracytoplasmic

glycogen. It is, characteristically, sharply demarcated from

the native portio epithelium by a perpendicular or oblique

line to the surface. As a result, the uninitiated observer may

mistake immature squamous metaplasia for a squamous

intraepithelial lesion (SIL), particularly when the pro-

cess also involves the underlying glands. In contrast to

neoplastic epithelium, the immature squamousmetaplastic

epithelium maintains cell organization and cohesion,

nuclear atypia is absent and, frequently, a single row of

endocervical cells overlies the squamous cells. Biochemi-

cally and immunohistochemically, immature squamous

metaplasia shares features of both the mature squamous

epithelium and the columnar mucinous epithelium.

Tubal Metaplasia

Tubal metaplasia refers to endocervical glands that are

lined by a Mullerian-type epithelium that closely resem-

bles that of the fallopian tube. In pure tubal metaplasia,

the endocervical glands are lined by an epithelium that

more closely resembles that of the fallopian tube and con-

tains many more ciliated cells than are normally present in

the endocervical epithelium as well as tubal type secretory

cells and reserve or intercalary cells (> Fig. 4.21a, b)

[50, 74, 96]. Tubal metaplasia can be found in up to 31%

of patients and does not appear to be related to the phase

of menstrual cycle, the presence of inflammatory changes,

or low-grade SIL (CIN 1) [50].

Tubal metaplasia can be quite extensive and can occa-

sionally be mistaken for endocervical glandular neoplasia.

However, the bland cytological features, lack of mitotic

activity, and prominent cilia seen at the apical surfaces

of tubal metaplasia usually allow it to be differentiated

. Fig. 4.17

Mature transformation zone. Mature squamous epithelium

covers the underlying endocervical glands that are

distended with mucin

. Fig. 4.18

Reserve cell hyperplasia. Reserve cells are seen under the

columnar epithelium
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from a neoplastic lesion. Other features that can aid in

distinguishing between tubal metaplasia and glandular

neoplasia are the location and shape of the glands and

the surrounding stroma. Glands demonstrating tubal

metaplasia are typically confined to the superficial third

of the cervical wall (i.e., they extend less than 7 mm into

the cervical stroma) and typically show only slight

variation in size and shape. Moreover, the stroma-

surrounding glands involved by tubal metaplasia is usu-

ally normal appearing and is neither desmoplastic nor

edematous appearing. Cases of tubal metaplasia demon-

strating glandular architectural abnormalities or hypercel-

lularity of the adjacent stroma can present diagnostic

difficulties [76].

. Fig. 4.19

Squamous metaplasia. (a) Reserve cells proliferate and are stratified under the columnar epithelium.

(b) Columnar differentiation is lost, resulting in a multilayered squamous epithelium composed of immature metaplastic

cells. Note occasional mucinous endocervical cells at the surface. (c) The immature metaplastic epithelium begins to

differentiate
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Atypical tubal metaplasia is a form of tubal metapla-

sia in which the glands are lined by ciliated and non-

ciliated cells that are crowded and have larger, more

hyperchromatic nuclei than that observed in typical

tubal metaplasia (> Fig. 4.22). The cells of atypical tubal

metaplasia are frequently pseudostratified. Atypical tubal

metaplasia frequently presents a diagnostic problem since

it histologically can be confused with adenocarcinoma in

situ. Differentiation from adenocarcinoma in situ is based

on a lack of significant mitotic activity, the absence of

architectural abnormalities such as cribiforming and pap-

illary projections, and the failure of cells to stain for p16ink.

However, one should be cautioned that atypical tubal

metaplasia can occur in association with adenocarcinoma

in situ of the cervix, including both tubal and non-tubal

types (>Chap. 5, Precancerous Lesions of the Cervix).

Tubo-Endometrioid Metaplasia

Tubo-endometrioid metaplasia of the cervix is a type of

metaplasia that is histologically similar to the tubal meta-

plasia that can develop in the endometrium in patients with

unopposed estrogenic stimulation. Endocervical glands

demonstrating tubo-endometrioid metaplasia are lined

by a pseudostratified epithelium composed of columnar

cells with a high nuclear:cytoplasmic ratio (> Fig. 4.23).

Many of these cells are ciliated or have secretory features

with apical snouts, but the glands lack an associated endo-

metrial stroma. Tubo-endometrioid metaplasia occurs

commonly after cervical conization and has been inter-

preted as a form of aberrant differentiation following

cervical injury [46]. Because of the pseudostratification

and high nuclear:cytoplasmic ratio, these glands can be

misinterpreted as representing adenocarcinoma in situ.

As with tubal metaplasia, the features that indicate a

metaplastic, as opposed to a neoplastic, process are the

location and shape of the glands and lack of a desmoplastic

or edematous stromal response.

. Fig. 4.20

Transformation zone epithelium. On the left, the native

portio epithelium is present with full maturation. On the

right, metaplastic squamous epithelium is present. Note the

sharp boundary. Metaplasia has extended into the

endocervical crypts and completely replaced the columnar

epithelium

. Fig. 4.21

Tubal metaplasia. (a) The columnar, mucus-producing

epithelium has been replaced by a tubal type epithelium

with ciliated, secretory and intercalated cells. (b) At higher

magnification the resemblance to the epithelium of the

fallopian tube is obvious
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Transitional Cell Metaplasia

Transitional cell metaplasia refers to a controversial type

of metaplasia in which the surface of the cervix and

endocervical crypts is lined by an epithelium that is

interpreted by some to resemble a hyperplastic urothelium

[19, 20, 51, 98]. By definition, the epithelium has a ‘‘disor-

dered’’ appearance that is comprised of over ten layers of

cells that have oval- to spindle-shaped nuclei and are

oriented vertically in the deeper layers (> Fig. 4.24). The

cells of the superficial layer often resemble the umbrella

cells of the normal urothelium and have horizontally

oriented nuclei.

The controversy surrounding transitional cell meta-

plasia revolves around whether it represents a unique his-

topathological entity that has a specific biology or whether

it simply represents a biologically insignificant histological

variation of other well-described histological entities.

Almost all of the reported examples of transitional cell

metaplasia have been identified in postmenopausal

women. In the two largest series, the mean ages of

women with the lesion were 60 and 67.8 years [20, 98].

Some of these women have had previous abnormal

Papanicolaou smears, and it has been suggested that some

of the cases may represent atrophic high-grade SIL [62].

In addition to arising in the transformation zone,

transitional cell metaplasia can also be identified in the

exocervix and the vagina [98]. This suggests that in some

cases, transitional cell metaplasia may simply represent

a histological variant of atrophy, either of the original

squamous epithelium or of a fully mature metaplastic

squamous epithelium, in which the number of cell layers

is not reduced. Immunohistochemical studies using

cytokeratin antibodies have shown that foci of transitional

cell metaplasia express cytokeratins 13, 17, and 18, which

are expressed in normal urothelium but do not express

. Fig. 4.22

Atypical tubal metaplasia. The epithelium is more crowded

and pseudostratified than in typical tubal metaplasia. The

cells have larger, hyperchromatic nuclei. Ciliated cells are

present, but mitotic figures are uncommonly seen

. Fig. 4.23

Tubo-endometrioid metaplasia. Typical endocervical

epithelium on the left. On the right columnar, mucus-

producing epithelium has been replaced by

pseudostratified epithelium with high nuclear:

cytoplasmic ratios

. Fig. 4.24

Transitional cell metaplasia. The squamous epithelium in

this postmenopausal patient is more than ten layers thick

and is disorganized. This type of change is referred to by

some as ‘‘transitional cell metaplasia’’
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cytokeratin 20 and the asymmetric unit membrane that

are related to urothelial differentiation [39].

Inflammatory Diseases

Cervicitis can be divided into two categories, based on

whether the etiology of the disorder is noninfectious or

infectious. Whatever the etiology, the tissue response of

the cervix to injury is limited and reflects the basic mech-

anisms of inflammation and repair. Two types of morpho-

logic changes, however, that are often encountered in

associationwith a variety of inflammatory diseases deserve

specific attention. These are atypia of repair and hyper-

keratosis and parakeratosis.

Atypia of Repair

In cases of severe, acute, long-standing chronic inflamma-

tion or infection with epithelial injury of any kind –

true erosion, biopsy, or conization – the squamous and

endocervical epithelia undergo reactive changes charac-

terized by epithelial disorganization and nuclear atypia.

These changes are often confused, histologically and cyto-

logically, with high-grade squamous intraepithelial lesions

(HSIL). In reactive squamous atypia, the cytoplasmic

membrane is well defined, the nuclei are uniform in

shape and size, and the chromatin is aggregated in prom-

inent aggregates or clumps (> Fig. 4.25a, b). The epithe-

lium is often infiltrated withmigrating inflammatory cells.

Mitotic figures are normal and are confined to the prolif-

erative basal and parabasal cell populations. Characteris-

tically, the cells in the upper half of the epithelium are

normal, and maturation occurs in an orderly fashion.

When reparative changes affect endocervical columnar

cells, themorphological alterations include nuclear enlarge-

ment and hyperchromasia with irregularity of nuclear size

and shape and smudgy chromatin. There can also be cyto-

plasmic eosinophilia and loss of mucinous droplets

(> Fig. 4.26a, b). The combination of endocervical cell

. Fig. 4.25

Squamous reparative atypia. (a) When reparative changes develop in mature squamous epithelium, there is usually basal

cell hyperplasia that involves the lower one-third of the epithelium. The nuclei contain prominent chromocenters but lack

nuclear abnormalities associated with neoplasia. Intermediate and superficial epithelial cells continue to show maturation

but often develop perinuclear halos and some degree of nuclear enlargement. However, the superficial cells lack the nuclear

atypia characteristic of HPV-infected cells. (b) When reparative changes develop in immature metaplastic squamous

epithelium, the epithelium exhibits intercellular edema, and acute and chronic inflammatory cells often infiltrate both the

epithelium and stroma. The nuclei of the metaplastic cells become hyperchromatic and enlarged and typically have

prominent chromocenters. Microabsesses are frequently seen
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enlargement with dense, eosinophilic, focally vacuolated

cytoplasm and varying degrees of nuclear atypia has been

referred to as ‘‘atypical oxyphilic metaplasia.’’ Although

this type of glandular epithelium appears atypical, the

changes are focal, alternating with normal mucinous

columnar cells, and are confined to areas with inflamma-

tion or mucosal injury. In addition, the deep cytoplasmic

eosinophilia, when it is present, and the absence of abnor-

mal mitoses are features that distinguish the inflammatory

lesions from an in situ adenocarcinoma of the endocervix

(AIS). In both squamous and endocervical cell atypia of

repair, immunostaining for p16ink is uniformly negative.

The use of the antibody is of great help for distinguishing

HSIL and AIS from their mimic, for example, epithelial

atypia of repair (>Chap. 5, Precancerous Lesions of the

Cervix). Occasionally, when there is an endocervical

inflammation, the stroma becomes filled with chronic

inflammatory cells and this results in the endocervix tak-

ing on a papillary configuration (> Fig. 4.27).

Radiation-Induced Atypia

Treatment of the cervix with therapeutic levels of radiation

can cause morphological changes in both the squamous

and glandular epithelium. The atypical squamous cells

that develop post radiation have nuclear enlargement

and can be multinucleated. The cells can have abundant

amounts of vacuolated cytoplasm and are usually detected

in cervical cytological preparations. Radiation-induced

changes in the endocervical glandular epithelium include

cellular enlargement, a loss of polarity of nuclei, dense

eosinophilic, enlarged nucleoli that can be multiple [66].

The stroma in women who have received therapeutic

radiation is frequently fibrotic, often with hyalinization.

Blood vessels often have an intimal hyaline thickening and

can be totally occluded. ‘‘Radiation fibroblasts’’ are usually

not present [66]. These morphological changes can exist

up to 17 years after the radiation therapy.

Hyperkeratosis and Parakeratosis

Hyperkeratosis and parakeratosis can be detected cytolog-

ically in up to 8% of all women undergoing routine

Pap smear screening [48]. Both hyperkeratosis and

parakeratosis have the gross appearance of a thickened,

white epithelium and can be either focal or diffuse. When

diffuse, the entire portio is covered by a thickened, white,

and wrinkled epithelial membrane. When focal, a slightly

raised white plaque is present. The etiology of cervical

hyperkeratosis is poorly understood, but in some cases it

appears to be related to chronic irritation. For example,

. Fig. 4.27

Papillary endocervical reparative change. The marked

inflammation of the stroma results in the endocervical

epithelium being raised into papillary projections

. Fig. 4.26

Endocervical reparative atypia. The endocervical

epithelium develops nuclear enlargement, mitosis,

microabscesses, and inconspicuous intracellular mucus.

Note the diffuse distribution of nuclear chromatin, the

cytoplasmic eosinophilia, and the absence of abnormal

mitoses, features distinguishing endocervical atypia of

inflammation from in situ adenocarcinoma of the cervix
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most patients with diffuse hyperkeratosis have prolapsed

uteri. Focal areas of hyperkeratosis can be associated

with a local chronic irritation, such as that seen in

women who wear a diaphragm or pessary and in women

with cervical neoplasia. However, in most cases there is no

known cause.

Microscopically, the whitish plaque corresponds to the

presence of a thick keratin layer (hyperkeratosis), which

may or may not contain pyknotic nuclei (parakeratosis)

(> Figs. 4.28 and > 4.29). The epithelium is often

acanthotic and has a well-developed granular layer,

prominent intercellular bridges and elongated rete pegs.

Characteristically, the epithelial cells contain sparse gly-

cogen, but cytological atypia is absent. Frequently, there

is epithelial hyperplasia and chronic inflammation.

Mature squamous metaplasia is often associated with

parakeratosis.

Although there is neither morphological nor clinical

evidence that parakeratosis represents precursor lesions to

cervical neoplasia, both hyperkeratosis and parakeratosis

can occur in association with HSIL and invasive cervical

cancer. Because of this association, some experts have

suggested that all women with otherwise negative Pap

smears but demonstrating these findings need colposcopy.

However, several studies have reported that less than 4%

of women with hyperkeratosis or parakeratosis without

nuclear atypia on an otherwise negative Pap smear had SIL

and that in all instances the SIL was low grade. This

suggests that the routine colposcopic evaluation is unnec-

essary in such women [48]. It should be emphasized,

however, that since hyperkeratosis may occasionally over-

lie HSIL and invasive carcinomas, all grossly visible white

plaques on the portio vaginalis or vaginal epithelium

should be biopsied.

Noninfectious Cervicitis

Noninfectious cervicitis is, for the most part, chemical or

mechanical in nature, and the inflammatory response is

nonspecific. Common causes include chemical irritation

secondary to douching or local trauma produced by for-

eign bodies, including tampons, diaphragms, pessaries,

and intrauterine contraceptive devices. Surgical instru-

mentation and therapeutic intervention are common iat-

rogenic causes of cervical tissue injury and inflammation.

Stromal edema, vascular congestion, and neutrophilic

infiltration of the stroma and epithelium characterize

. Fig. 4.28

Hyperkeratosis of the cervix. A superficial layer of

anucleated, keratinized squamous cells, which is frequently

accompanied by a thickened granular layer is present

. Fig. 4.29

Parakeratosis of the cervix. Pyknotic nuclei are retained in

the superficial cell layer. Parakeratosis is frequently

accompanied by hyperkeratosis
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acute cervicitis. Clinically, the cervix appears swollen, ery-

thematous and friable, and there may be an associated

purulent endocervical discharge. Prolonged or severe

acute inflammation eventually leads to degenerative

changes in the epithelial surface, loss of endocervical

secretory activity, and ulceration.

In chronic cervicitis, round cells, including lympho-

cytes, plasma cells, and histiocytes, predominate in the

inflammatory infiltrate and are associated with varying

amounts of granulation tissue and stromal fibrosis. The

diagnosis of chronic cervicitis should be reserved for cases

where there is definite clinical and histological evidence of

a significant chronic inflammatory process. Otherwise,

a histological diagnosis based on the presence of scattered

lymphocytes has no clinical significance and is meaning-

less. Occasionally, lymphoid follicles with germinal cen-

ters are found beneath the epithelium in noninfectious

cervicitis (> Fig. 4.30). The presence of lymphoid follicles

beneath the cervical epithelium is frequently referred to

as follicular cervicitis. In some instances, the lymphoid

inflammatory reactions may produce lymphoma-like

lesions, raising the question of lymphoma (see below).

Infectious Cervicitis

>Table 4.2 summarizes some of the important or patho-

logically significant etiologic organisms of infectious cer-

vicitis. It is apparent from this listing that infectious

cervicitis is important because of its epidemic proportions

and because of its central role in the pathogenesis of

pelvic inflammatory disease and endometrial infections.

According to the understanding of the pathogenesis of

pelvic inflammatory disease, infectious cervicitis is the

initial event of the pelvic inflammatory disease. It is also

the primary infectious focus in related syndromes such as

postpartum and postabortal endometritis. Spontaneous

abortion, premature delivery, chorioamnionitis, stillbirth,

and neonatal pneumonia and septicemia have been

directly related to concurrent bacterial infection of the

cervix. Even when asymptomatic, infectious cervicitis

. Fig. 4.30

Chronic cervicitis. A subepithelial lymphoid follicle with

a prominent germinal center is present. When lymphoid

follicles are numerous, the condition is referred to as

follicular cervicitis

. Table 4.2

Microorganisms causing infectious cervicitis

Bacteria, chlamydia, mycobacteria, polymicrobial,

endogenous vaginal aerobes and anaerobes

Chlamydia trachomatis

Neisseria gonorrhoeae

Mycoplasma hominis

Group B Streptococcus

Ureaplasma ureolyticum

Gardnerella vaginalis

Actinomyces israelii

Mycobacterium tuberculosis

Treponema pallidum

Viruses

Herpes simplex virus

Human papillomavirus

Fungi

Candida

Aspergillus

Protozoa and parasites

Trichomonas vaginalis

Ameba

Schistosomes
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can be clinically important since it can act as a source of

sexual transmission to male partners, as well as ascending

infection in the female, and vertical transmission during

pregnancy.

Infectious cervicitis can affect either the endocervical-

type columnar epithelium producing endocervicitis

(mucopurulent cervicitis) or affect the stratified squamous

epithelium of the exocervix producing exocervicitis [42].

The infectious agents that cause endo- and exocervicitis

tend to differ, although some agents can cause both.

Bacterial and Chlamydial Cervicitis

Bacterial and chlamydial infections of the cervix are

the most common cause of infectious cervicitis and are

associated with a nonspecific inflammatory response.

The columnar epithelium of the endocervix is much

more susceptible to bacterial and chlamydial infec-

tions than is the surrounding squamous epithelium, and

endocervicitis is characteristic. The infectious agents that

most commonly cause clinically significant endocervicitis

are Chlamydia trachomatis and Neisseria gonorrhoea.

Infection with either of these two agents requires no

predisposing factors and is primarily dependent on expo-

sure and size of the inoculum.

Histologically, follicular cervicitis is frequently found

in patients with chlamydia trachomatis infection, and

chlamydia trachomatis is now presumed to be a major

cause of this condition in younger women. Chlamydia

trachomatis cervicitis has also been associated with

a dense, diffuse inflammatory exudate as well as reactive

squamous and endocervical atypia [17].

Actinomycosis

Actinomyces israelii is a frequent commensual organism

found in the female lower genital tract. Culture and

immunofluorescence studies of cervical and vaginal secre-

tions indicate that 3–27% of asymptomatic women with-

out obvious risk factors are infected with Actinomyces

israelii [67]. Aggregates of bacteria with themorphological

appearance of actinomyces have been reported to occur in

approximately 0.13% of all Papanicolaou smears [78]. The

organism is more commonly identified in women wearing

intrauterine devices (IUDs) than in women in the general

population, and detection is related to the length of time

that the IUD has been in place [18, 67, 78]. Structures

resembling the ‘‘sulfur granules’’ observed in Actinomyces

israelii infections are sometimes identified in endocervical

curettings of asymptomatic women. In the majority of

cases these are ‘‘pseudoactinomycotic radiate granules,’’

which are nonspecific collections of bacteria or foreign

material (e.g., fragments from nylon strings of IUD),

glycoproteins, and lipids rather than actual collections of

Actinomyces israelii [9].

The identification of Actinomyces israelii in asymp-

tomatic women has little clinical significance and does

not warrant antibiotic therapy [67]. Rarely Actinomyces

israelii can be associated with pelvic abscesses.

Tuberculosis

Tuberculosis of the cervix is almost invariably secondary

to tuberculous salpingitis and endometritis and is typically

associated with pulmonary tuberculosis (>Chap. 7,

Benign Diseases of the Endometrium, >Chap. 11, Dis-

eases of the Fallopian Tube and Paratubal Region). The

prevalence of cervical tuberculosis in a population with

genital tuberculosis varies between 2% and 82% [4]. Mac-

roscopically, the cervix may appear normal, inflamed,

or may simulate invasive carcinoma. Histologically, tuber-

culous infection of the cervix is recognized by the pre-

sence of multiple granulomas or tubercles, characterized

by central caseous necrosis, epithelioid histiocytes, and

multinucleated Langhans giant cells. Granulomas typi-

cally disappear after successful anti-tubercular therapy [4].

Tuberculous cervicitis may appear as a noncaseating, gran-

ulomatous lesion. Since caseating, nontuberculous granu-

lomas due to lymphogranuloma venereum or sarcoidosis

may be encountered in the cervix, the unequivocal diagno-

sis of tuberculous cervicitis requires demonstration of acid-

fast Mycobacterium tuberculosis, a straight, rod-shaped

bacillus, by Ziehl–Neelsen-stained sections, or by culture

[22]. Because culture yields far better results than stain-

ing of tissue sections, unfixed biopsy material should be

obtained for microbiologic testing whenever tuberculosis

is suspected. The most common granulomatous lesions to

be distinguished from tuberculous cervicitis include for-

eign body giant cell granulomas secondary to sutures,

crystals, or cotton, lymphogranuloma venereum, schisto-

somiasis, and sarcoidosis. Cervical granuloma may occa-

sionally develop after a biopsy or operation as a reaction to

local tissue necrosis [22].

Other Granulomatous Infections

Certain venereally transmitted diseases commonly

encountered in the vulva may also involve the cervix
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(>Chap. 1, Benign Diseases of the Vulva). These include

syphilis, either as the primary chancre, secondary mucous

patches, or tertiary gumma, lymphogranuloma venereum,

granuloma inguinale, and chancroid. All these conditions

may resemble carcinoma clinically. This is particularly

a problem with granuloma inguinale that is endemic in

areas of Africa that have high prevalence of invasive cer-

vical cancer. Up to 50% of women with granuloma

inguinale may be initially misdiagnosed as having carci-

noma of the cervix. Many of these women are thought to

have high stage tumors because of the spread of the infec-

tion to the parametrial tissue [43]. In addition to the

characteristic morphologic features, specific bacteriologic

and immunologic techniques are available for identifying

each of these diseases.

Viral Diseases

In contrast to bacterial infections of the cervix, the most

common cervical viral infections – human papillomavirus

(HPV) and herpes simplex virus (HSV) – have a predilec-

tion for the squamous epithelium and produce character-

istic morphologic changes. Cytomegalovirus, although

often isolated from cervical secretions, is not typically

associated with cervicitis, and its role in cervical infection

is poorly understood.

Herpesvirus Infection (HSV)

Although the precise prevalence of cervical HSV infection

(herpes genitalis) is not known, it is far greater than gener-

ally recognized. At least 50 million individuals in the USA

have genital HSV infection [100]. Up to 70% of HSV-2

infections appear to be asymptomatic. Both HSV-1 and

HSV-2 can cause genital herpes and in some populations,

HSV-1 is more common or the cause of initial herpes

infection than is HSV-2 [100]. However, HSV-2 is respon-

sible for the majority of cases of recurrent HSV. Cervical

involvement can be detected in 70–90% of women with

primary genital HSV-2 infections. Occasionally, in women

with cervical involvement, the ulceronecrotic process is

so extensive that a fungating, necrotic mass appears on

the cervical portio, which can be mistaken for carcinoma.

During the vesicular phase of a cervical lesion, a biopsy

may reveal the presence of suprabasal intraepidermal

vesicles filled with serum, degenerated epidermal cells,

and multinucleated giant cells, some containing eosino-

philic, intranuclear inclusions surrounded by a clear halo

(> Fig. 4.31).

Herpes-Like Lesions

Vesicular and bullous lesions of the cervical squamous

mucous membrane, other than herpetic cervicitis, have

been reported [11]. Pemphigus vulgaris of the cervix is

a common finding in women with generalized disease

[56]. Microscopically, there are multiple intraepithelial

bullae in a suprabasal location containing the characteris-

tic acantholytic Tzanck cells.

Human Papillomavirus (HPV)

Exophytic condyloma acuminata are one of the common

manifestations of human papillomavirus type infection

of the lower anogenital tract and are usually caused by

HPV type 6 and less frequently type 11 [95]. When florid

condylomas of the vulva are identified, multicentric dis-

ease can occur and internal vaginal or cervical exophytic

condylomas can be occasionally identified. Exophytic

condylomas of the cervix without vulvovaginal involve-

ment are rare. They are commonly multifocal and may

involve the mature squamous epithelium of the native

cervical portio as well as the immature squamous epithe-

lium of the transformation zone, including metaplastic

squamous epithelium, replacing endocervical glands.

Extension into the endocervical canal may occur. Grossly

and colposcopically, condyloma accuminata appear

white, and the degree of whiteness depends largely on

the thickness of the associated surface hyperkeratosis

(> Fig. 4.32). Other configurations of cervical exophytic

. Fig. 4.31

Herpetic cervicitis. Suprabasal vesicle in squamous

epithelium of the portio. A multinucleated squamous cell

with a ground-glass intranuclear viral inclusion is present in

the lower right
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condylomas include myriad of minute, maculopapular,

only slightly raised, condylomas involving the vagina and

the cervix.

Microscopically, the histological features of exophytic

cervical condyloma acuminata include architectural alter-

ations such as papillomatosis, acanthosis, parakeratosis,

and hyperkeratosis as well as cytologic alterations including

koilocytosis (manifested by perinuclear cytoplasmic cavita-

tion), nuclear enlargement and atypia. Multinucleation is

also frequently observed (> Fig. 4.33) (>Chap. 1, Benign

Diseases of the Vulva, >Chap. 5, Precancerous Lesions of

the Cervix).

The natural history of exophytic cervical condyloma

accuminata is one of the spontaneous regressions, good

response to conservative therapy, unpredictable recur-

rence, and sometimes persistence. Lesion regression or

apparent cure following biopsy is fairly common. The

natural history of genital condylomata in general may be

modified by host factors, notably immunosuppression

and steroid hormone levels.

Fungal Diseases

Cervical fungal infection by Candida albicans usually

occurs as part of a generalized lower genital tract infection

involving the vagina and vulva. Antibiotic therapy, poorly

controlled diabetes mellitus, and immunosuppression all

favor fungal overgrowth [93]. Cervical candidal infections

can be associated with increased numbers of polymorpho-

leukocytes present in the upper layers of the epithelium and

fungal hyphae that can be identified by periodic acid-Schiff

(PAS) stains, both at the surface of the epithelium and

within the superficial layers of the epithelium.

Protozoal and Parasitic Diseases

Cervical infestation by Trichomonas vaginalis is quite

frequent and most often associated with concurrent tricho-

monal vaginitis. Acute trichomonal cervicitis may provoke

an intense inflammatory response with prominent repara-

tive atypia in exfoliated squamous and endocervical cells,

with corresponding gross and colposcopic abnormalities.

Rare instances of parasitic infestations such as

echinococcosis or hydatid cysts, Chagas’ disease, and

ulceronecrotic amebiasis have been encountered in the

cervix [15]. In contrast, schistosomiasis (bilharziasis) of

the cervix, generally caused by Schistosoma mansoni, is

very common in Africa (Egypt), South America, Puerto

Rico, and several Asian countries [81]. A large number of

. Fig. 4.32

Exophytic condyloma acuminata. The lesions are multifocal

and form raised white projections on both the vagina and

cervix

. Fig. 4.33

Exophytic condyloma acuminata. The classic histological

features are papillomatosis with acanthosis, parakeratosis,

hyperkeratosis, as well as cytological alterations including

multinucleation, koilocytosis and nuclear atypia
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cases of cervical schistosomiasis are associated with urinary

schistosomiasis and sterility. Microscopically, noncaseating

granulomas (pseudotubercles) with ova surrounded by

multinucleated giant cells are seen and the ova are often

calcified (> Fig. 4.34). S. mansoni has a long lateral spine,

whereas S. haematobium has a short spine extending from

one of its poles. Cervical schistosomiasis may be associ-

ated with extensive pseudoepitheliomatous hyperplasia

of the cervical squamous epithelium, masquerading both

clinically and histologically as carcinoma. Although it

was previously thought that chronic, untreated cervical

schistosomiasis plays a role in the genesis of cervical

carcinoma in populations where schistosomiasis is prev-

alent, there is now evidence indicating no association

between schistosomiasis and cervical cancer [82].

Cervicovaginitis Emphysematosa

Multiple, blue-gray, subepithelial cysts of the portio

vaginalis and vagina characterize this unusual disease

[33]. In rare cases, the cysts have been misdiagnosed as

an invasive cervical cancer [5]. The cause of this condition

is unknown, but it is often associated with trichomoniasis

[33]. Gas-forming bacteria have never been identified

within the cysts. The cysts are dilated connective tissue

spaces without lining epithelium that contain air and

carbon dioxide. Multinucleated foreign body giant cells

surround some of the cysts, and often the subepithelial

veins and lymphatics are dilated.

Cervical Vasculitis

Isolated arteritis of the cervix, histologically identical but

clinically unrelated to polyarteritis nodosa, may rarely be

encountered [65]. It may be asymptomatic or may be

associated with bleeding and may clinically resemble can-

cer. Gynecologic vasculitides are encountered in 0.04%

and 0.1% of surgically removed gynecologic specimens.

Most are isolated, single organ disease and the cervix is

the most frequently involved organ [40]. In most cases,

medium-sized arteries contain non-granulomatous vas-

culitis and is usually an incidental finding in surgical

specimens. The pathogenesis of single organ gynecologic

vasculitis is unknown and if no systemic disease is identi-

fied, no further therapy is indicated.

Pseudoneoplastic Glandular Conditions
(Hyperplasias) and Endometriosis

Microglandular Endocervical Hyperplasia

Microglandular endocervical hyperplasia is a benign

proliferation of endocervical glands. Microglandular

hyperplasia is frequently detected as an incidental finding

on a cervical biopsy, cone biopsy or a hysterectomy

specimen. If clinically apparent, it most often resembles

a cervical polyp, measuring 1–2 cm in size. These

patients may complain of postcoital bleeding or spotting.

Microglandular hyperplasia is most common in women

of reproductive ages and has been detected in up to 27%

of cone biopsies or hysterectomy specimens [10]. Early

studies reported that the microglandular hyperplasia

typically occurs in patients with a history of recent pro-

gesterone exposure, either as a result of oral contracep-

tive use or pregnancy, and concluded that it represents a

progestin-induced lesion. However, a number of cases

have been reported in which there is no associated hor-

monal history, and a recent comprehensive study did not

find a relationship between microglandular hyperplasia

and progestin exposure [36]. Therefore, the role of pro-

gestin exposure in the pathogenesis of this lesion is cur-

rently unclear.

Histologically, microglandular hyperplasia may pre-

sent in a single focus or be distributed in multiple foci. It

may involve the surface and/or deeper portions of

endocervical clefts. The most common form consists of

tightly packed varying-sized glandular or tubular units,

lined by flattened to cuboidal cells with eosinophilic gran-

ular cytoplasm containing small quantities of mucin

(> Fig. 4.35a, b). The glands vary in size and shape from

. Fig. 4.34

Cervical schistosomiasis. Note calcified Schistosoma

haematobiium ova
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round and small to large irregularly dilated cystic struc-

tures. The stroma separating the glands is usually infil-

trated with acute and chronic inflammatory cells. The

nuclei of the endocervical cells are uniform, with occa-

sional pleomorphism and hyperchromasia, but mitotic

activity is quite low with only 1 mitotic figure per 10

high-power fields [105]. Associated squamous metaplasia

and subcolumnar reserve cell hyperplasia are seen in

a large number of cases. Foci with a solid proliferation of

cells, including signet ring cells, can also be present. In

more florid forms of microglandular hyperplasia, the

glandular elements are arranged in a reticulated or solid

pattern with areas of nuclear hyperchromasia and pleo-

morphism. The significance of the florid forms of

microglandular hyperplasia is that the irregularly arranged

glands can impart an infiltrative appearance and they can

be mistaken for adenocarcinoma, in particular, clear cell

adenocarcinoma. Microglandular hyperplasia with solid

areas, especially when the solid component predominates

or when signet ring cells are present, can also be difficult to

distinguish from adenocarcinomas [105]. The benign

nature of these florid lesions is usually demonstrable

by a lack of clear-cut stromal invasion and the low mitotic

activity of microglandular hyperplasia as compared to

endocervical adenocarcinoma. In addition, florid forms

of microglandular hyperplasia almost always contain

areas with the more typical histological features of

microglandular hyperplasia.

Mesonephric Hyperplasia and Remnants

The vestigial elements of the distal ends of the mesoneph-

ric ducts are found in 1–22% of adult cervices and in up to

40% of the cervices of newborns and children [44, 92]. The

wide variation in the reported prevalence of these rem-

nants appears to be a function of how extensively the

cervix is sampled and the site of sampling [25]. Meso-

nephric remnants are most commonly present in the lat-

eral aspects of the cervix, a region that is usually not

sampled on routine hysterectomy specimens. They consist

of small tubules or cysts that are usually located deep in

the lateral cervical wall. Characteristically, the tubules

are arranged in small clusters or have an orderly distribu-

tion reminiscent of the ampullary portion of the fetal

mesonephric duct. The tubules are lined by nonciliated,

low columnar, or cuboidal epithelium. The lining cells

contain no glycogen or mucin, features that distinguish

mesonephric from endocervical epithelium (> Fig. 4.36).

The tubular lumen, however, is often filled with pink,

homogeneous, PAS-positive secretions.

. Fig. 4.35

Microglandular hyperplasia. (a) There is an adenomatous

pattern with cuboidal lining cells and focal squamous

metaplasia. (b) At higher magnification the cells appear

uniform and form a reticular pattern. Note the extensive

vacuolization of the lesion that is caused by cystic dilation

of intercellular spaces. There is a paucity of intracellular

mucin
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Mesonephric remnants may become hyperplastic,

resulting in a florid, tubuloglandular proliferation with

transmural involvement of the cervix (> Fig. 4.37).

Based on the architecture of the glandular structures,

mesonephric hyperplasia has been classified by some

authors into different histological types [25, 87]. The

most common type is called the lobular type and is char-

acterized by clustered mesonephric tubules, with or with-

out a centrally placed duct. The lobular form tends to

occur at a younger age, is less extensive, and tends to

arise deeper in the cervical stroma. The less common

type is called the diffuse type and is characterized by

a nonclustered diffuse pattern or proliferation of meso-

nephric tubules. The histological subdivision of meso-

nephric hyperplasia into different forms does not have

a clinical significance.

Mesonephric hyperplasia is almost always asymptom-

atic and is detected on either cervical biopsy, cone biopsy

or hysterectomy specimens. Histological differentiation

between mesonephric hyperplasia and mesonephric rem-

nants is quite arbitrary, and of little clinical importance.

Mesonephric hyperplasia is a benign condition that is of

pathological significance, because it can be misinterpreted

as a minimal deviation adenocarcinoma of the endocervix

(>Chap. 6, Carcinoma and Other Tumors of the Cervix).

Mesonephric hyperplasia is distinguished from carcinoma

by lack of a complex glandular pattern,mitosis, intracellular

mucin, and periglandular stromal edema. In contrast to

most cervical adenocarcinomas, carcinoembryonic antigen

(i.e., CEA) is absent in mesonephric hyperplasia, and these

lesions have low Ki-67 staining indices [69]. In addition,

normal mesonephric remnants are usually admixed with

the hyperplastic tubules.

Lobular Endocervical Glandular
Hyperplasia (LEGH)

Endocervical hyperplasia can sometimes be encountered

and can take several different forms. Lobular endocervical

glandular hyperplasia (LEGH) is a rare form, first described

by Nucci et al. [75]. Later studies have shown that it has

a distinctive gastric phenotype (pyloric gland metaplasia)

by demonstrating immunohistochemical positivity for

H1K1083, an antibody specific for gastric pyloric mucin

[71]. Most cases are incidental findings in hysterectomy

specimens; some patients, however, complain of abundant

mucoid or watery discharge. Microscopically, there is

a proliferation of tightly packed, small-sized endocervical

glands displaying a well-demarcated, multilobular pattern.

Several of the lobules are centered by a larger glandular

structure (> Fig. 4.38a, b). Typically, LEGH is confined

to the inner one-half of the cervical wall, and the gland-

lining cells are devoid of ‘‘malignant’’ atypia, and mitoses

do not exceed 2 per 10 high-power fields. LEGH may be

mistaken for adenoma malignum (>Chap. 6, Minimal

Deviation Endocervical Adenocarcinoma). The orderly,

. Fig. 4.36

Mesonephric remnants. The mesonephric tubules are lined

by cuboidal epithelium with bland nuclei. Occasional

tubules contain pink, homogenoeous intraluminal

secretions

. Fig. 4.37

Florid mesonephric hyperplasia. Extensive mesonephric

tubular-ductal proliferation in the deeper portion of the

cervix, resembling an invasive adenocarcinoma. Unlike the

latter, the lobular architecture is maintained in hyperplasia.

Note the mesonephric duct in the lower left surrounded

by a proliferation of small tubules
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lobular architecture of glandular units, absence of irreg-

ular, deep stromal infiltration and desmoplasia, and

immunonegativity for CEA are features distinguishing

the former from the latter. Occasionally, LEGH is associ-

ated with in situ and invasive adenocarcinoma, particu-

larly adenoma malignum of endocervix, as well as benign,

borderline, and invasive endocervical-type mucinous

lesions of the endometrium, tubes, and ovaries [74]. The

possibility of LEGH being a precursor of malignant

endocervical neoplasms has been raised, however, not via

the high-risk HPV-related carcinogenesis pathway, for it is

uniformly HPV DNA negative by PCR and in situ hybrid-

ization [57]. Its association with malignancy may be

a reflection of chromosomal inbalances common to

adenoma malignum [57]. It has been suggested, further-

more, that the association may be predominantly limited

to those cases in which both LEGH and cervical adeno-

carcinoma display gastro-pyloric glandular metaplasia

[71].

Diffuse Laminar Endocervical Glandular
Hyperplasia (DLEGH)

Diffuse laminar endocervical glandular hyperplasia

(DLEGH) is another rare form of hyperplasia described

by Jones et al. [53] in which tightly packed, small to

medium-sized endocervical glands are typically confined

to the upper one-third of the cervical wall (> Fig. 4.39a,

b). Unlike LEGH, its laminar counterpart is devoid of

lobulation and is clearly demarcated from the underlying

stroma exhibiting a straight line at its base. The lining

epithelium of glandular structures is cytologically normal

without mitoses, and stromal desmoplasia is not seen.

These features and its superficial position distinguish

DLEGH from adenoma malignum.

Occasionally, cases of endocervical hyperplasia are

encountered which do not fit the published descriptions

of either LEGH or DLEGH.We utilize the descriptive term

endocervical hyperplasia – NOS to describe such cases.
> Figure 4.40a, b illustrates such as case which lacks both

a lobular architecture as well as a well-demarcated laminar

architecture. Follow-up studies of such lesions are not

published, but most cases are diagnosed on hysterectomy

specimens and appear to be incidental findings.

Endocervicosis

Endocervicosis is a very rare condition described by Zaino

[106] and Young et al. [102] in which the outer aspect of

the cervical wall is enlarged, rubbery and may be grossly

cystic. Histologically, glands varying in shape and size, often

cystically dilated, are lined by mucinous-type endocervical

cells and typically occupy the outer one-third of the cervical

wall with extension to the paracervical tissues (> Fig. 4.41).

The lining epithelium is normal to flattened with very

occasional mitotic figures, and occasional glands can be

surrounded by endometrial-like stroma. Overall, the

lesion resembles endocervicosis of urinary bladder and

its distinctive feature from adenoma malignum is that it

is located in the outer wall of the cervix with clear demar-

cation from the upper, normal endocervical glands of the

endocervical mucosal layer [102].

. Fig. 4.38

Lobular endocervical glandular hyperplasia (LEGH).

(a) There is a proliferation of highly packed, small-sized

endocervical glands in a lobular pattern. (b) The cells lack

cellular atypia and have a gastric phenotype with a large

number of goblet type cells
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Endometriosis

Endometriosis refers to lesions that are composed of ectopic

endometrial glands and stroma (>Chap. 9, Endometrial

Carcinoma), whereas tubo-endometrioid metaplasia refers

to endocervical glands that are lined by ciliated cells or

secretory-type cells with apical snouts that resemble those

that can be seen in the endometrium but which lack endo-

metrial stroma. Endometriosis of the cervix may occur on

the portio or in the endocervical canal. The process is

usually confined to the superficial third of the cervical wall

[7]. Most areas of endometriosis of the exocervix appear as

one or more, small, blue or red nodules, measuring a few

millimeters in diameter. Occasionally, however, the lesion

may be larger or cystic and may produce abnormal vaginal

bleeding. Histologically, the glands and stroma resemble

proliferative endometrium (> Fig. 4.42). Rarely, the glands

are secretory. Decidua may be seen in pregnancy or with

progestin therapy.

The mechanism responsible for the development of

endometriosis is unknown, but it is clear that cervical

endometriosis frequently develops following cervical

trauma. Cervical endometriosis is encountered in 5–43%

of patients undergoing cervical cautery or cold-knife cone

biopsy or loop excisional procedures [32]. This association

has been interpreted by some investigators as evidence

supporting the implantation theory of endometriosis.

According to this theory, endometrial tissue is implanted

. Fig. 4.39

Diffuse laminar endocervical glandular hyperplasia

(DLEGH). (a) There is a proliferation of highly packed,

small-sized endocervical glands that is clearly

demarcated from the underlying cervical stroma. (b) The

cells lack cellular atypia and have a normal endocervical

appearance

. Fig. 4.40

Endocervical glandular hyperplasia – NOS. (a) There is

a proliferation of loosely packed endocervical glands.

(b) The cells lack cellular atypia or mitotic activity and

there is no stromal reaction to the proliferation

Benign Diseases of the Cervix 4 181



into the cervical mucosa or submucosa, following

postmenstrual cauterization or during delivery. However,

the frequent occurrence of posttraumatic endometriosis

could also be interpreted as supporting the view that

cervical endometriosis represents a reparative/metaplastic

process. Support for the concept that the cervical endo-

metriosis develops as a metaplastic process, as opposed to

direct implantation, also comes from the frequent dem-

onstration of glands with either tubo-endometrioid or pure

tubal metaplasia in posttraumatic cervices.

Benign Tumors

Endocervical Polyps

Endocervical polyps constitute the most common new

growths of the uterine cervix. Cervical polyps are focal,

hyperplastic protrusions of endocervical folds, including

the epithelium and substantia propria. Cervical polyps

are most often found during the fourth to sixth decades

and in multigravidas. They may present with profuse

leukorrhea due to hypersecretion of mucus from inflamed

endocervical epithelium or abnormal bleeding from ulcer-

ation of the surface epithelium. Clinically, cervical polyps

are rounded or elongated with a smooth or lobulated

surface that is often reddened because of increased vascu-

larity. Most polyps are single and measure from a few

millimeters to 2–3 cm. In rare instances, they may reach

gigantic dimensions, protruding beyond the introitus and

resembling carcinoma. Various cervical lesions with

a polypoid gross appearance are presented in >Table 4.3.

Microscopically, cervical polyps display a variety of pat-

terns that vary according to the preponderance of one or

another of the tissue components. Themost common type

is the endocervical mucosal polyp. It is composed of

mucinous epithelium that lines crypts, with or without

cystic changes (> Fig. 4.43). Occasionally, they may be

mainly fibrous, representing an overgrowth of the connec-

tive tissue stroma of the portio. In other cases, blood

. Fig. 4.41

Endocervicosis of the cervix. Cystically dilated endocervical

glands extend into the outer third of the wall of the cervix

(Photograph courtesy of Dr. Phillip Clement of Vancouver,

Canada)

. Fig. 4.42

Endometriosis of the cervix. Both typical endometrial

glands and stroma are present beneath the squamous

portio epithelium
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vessels predominate and the lesion is called a vascular

polyp. Squamous metaplasia involving the surface or glan-

dular epithelium of polyps is frequently observed. The

supporting connective tissue of polyps is generally loose,

with centrally placed feeding vessels and is almost always

infiltrated by a chronic inflammatory infiltrate. Occasion-

ally, such infiltration may be so extensive as to be the

principal tissue constituent of the polyp. In these cases,

polypoid granulation tissue devoid of surface epithelium

is observed (> Fig. 4.44). Polyps originating in the isthmus

often have an admixture of endocervical- and endome-

trial-type epithelial components and are referred to as

mixed polyps.

High-grade SIL, carcinoma, either in situ or invasive

(adeno- or squamous), arising in cervical polyps is

extremely rare. Endocervical polyps with adenocarcino-

matous changes must be differentiated from polypoid

adenocarcinoma of the endocervix and from endocervical

polyps that are secondarily involved by an adjacent ade-

nocarcinoma. The most useful criterion for differentiating

between the two is to determine whether or not the base of

the pedicle of the polyp is involved by carcinoma. The base

of a polyp that harbors a primary tumor is free of disease,

and the carcinoma usually has a focal distribution within

an otherwise benign polyp. In a polypoid carcinoma, the

entire mass is malignant, including its base and neighbor-

ing areas. A focus of carcinoma in a cervical polyp without

involvement of its base but associated with similar carci-

noma in the adjacent regions should be regarded as

a secondary rather than a primary focus. Adenocarcinoma

confined to a polyp has an excellent prognosis [2].

Mesodermal Stromal Polyp

Mesodermal stromal polyps are benign, exophytic pro-

liferations of stroma and epithelium that can occur in

the vagina and cervix of women of reproductive ages.

These lesions are seen most frequently in pregnant

patients and arise more commonly from the vagina than

from the cervix [73]. Histologically, these polyps are com-

posed of an edematous stroma that is covered by a benign

. Table 4.3

Differential clinical diagnosis of polypoid lesions of

the cervix

Polyp Squamous papilloma

Microglandular endocervical

hyperplasia

Condyloma acuminatum

Papillary adenofibroma

Decidua Squamous cell carcinoma

Granulation tissue Adenocarcinoma

Leiomyoma

Adenomyoma

Sarcoma, primary

Sarcoma, secondary

Fibroadenoma

. Fig. 4.43

Endocervical polyp. This is the most common type of

endocervical polyp. Endocervical-type, tall columnar,

mucinous epithelium covers the surface and crypts

. Fig. 4.44

Granulation tissue. Polypoid nodules of granulation tissue

can grossly resemble an endocervical polyp. This type of

lesion often leads to bleeding
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appearing stratified squamous epithelium (> Fig. 4.45a).

The stromal component is usually comprised of bland

appearing plump stromal fibroblasts. However in some

cases, there can be focal areas of bizarre fibroblasts with

irregular, occasionally multinucleated hyperchromatic

nuclei that resemble the fibroblasts in radiation reactions

(> Fig. 4.45b) [13]. Occasional multinucleated stromal

giant cells can be identified in approximately 25% of

cone biopsy or hysterectomy specimens when carefully

searched for [38]. These cells stain negatively for

cytokeratin, desmin, factor VIII, and S100 protein but

stain positively for vimentin and alpha1-antichymotrypsin.

When stromal polyps contain large number of these cells,

they can appear quite alarming and simulate the appearance

of sarcoma botryoides [21]. However, careful inspection

will allow these lesions to be differentiated from sarcoma

botryoides by the absence of mitotic figures, lack of

rhabdomyoblasts, and lack of a cambium layer.

Placental Site Trophoblastic Nodule

Placental site trophoblastic nodules can be found in the

endocervix, immediately beneath the epithelium. They are

sometimes detected in endocervical curettages. These

lesions are histologically identical to early implantation

sites that can be detected in the endometrium of women

of reproductive ages [105]. Microscopically, placental site

trophoblastic nodules are well-defined lesions that have

a hyalinized appearance and contain intermediate tropho-

blasts and inflammatory cells (> Fig. 4.46). The intermedi-

ate trophoblast cells are frequently degenerated and have an

. Fig. 4.45

Mesodermal stromal polyp. (a) Spindle-shaped and stellate

fibroblasts are embedded in a loosemyxoid stroma that has

a stratified squamous surface epithelium. (b) At higher

magnification, stellate atypical fibroblasts can be seen in

the stroma

. Fig. 4.46

Placental site nodule. A hyalinized nodule containing

intermediate trophoblast is identified in an endocervical

curettage obtained several months postpartum
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extensive cytoplasmic vacuolization but lack significant

nuclear atypia, lack mitotic activity, and have very low

Ki-67 labeling indices [89]. Intermediate trophoblast stains

positively with antibodies against cytokeratins, human pla-

cental lactogen, and Mel-CAM, a cell adhesion molecule of

the immunoglobulin gene superfamily [89]. The lack of

significant nuclear atypia and mitotic activity, as well as

staining with antibodies against human placental lactogen,

allow these lesions to bemicroscopically differentiated from

invasive nonkeratinizing squamous cell carcinomas.

Leiomyoma

Cervical leiomyomas are much less common than uterine

myomata. They usually occur singly and produce unilat-

eral enlargement of the cervical portio. At times, the lesion

may protrude from the canal, resembling an endocervical

polyp, and in pregnancy may produce dystocia. Cervical

leiomyomas are grossly similar to those observed in the

myometrium; microscopically they tend to be more

vascularized than those of the uterus; a variety of histo-

logical patterns may be encountered, including atypical

leiomyoma, which contains cells with bizarre nuclei

(>Chap. 10, Mesenchymal Tumors of the Uterus).

Adenomyoma and Papillary Adenofibroma

These neoplasms are rare and are composed of an admix-

ture of fibroconnective tissue and smoothmuscle elements,

intermingling with glands lined by a predominately

endocervical-type epithelium. The tumors typically mea-

sure 1.3–8 cm in diameter and usually present as asymp-

tomatic cervical polyps [34]. The epithelial component is

typically composed of irregular, large glands that may be

accompanied by smaller glands in a lobular arrangement.

These tumors can be distinguished from endocervical ade-

nocarcinomas by the lack of invasion of the stromal com-

ponent by the epithelial component, lack of nuclear atypia,

and minimal mitotic activity. Adenomyomas can persist or

recur, but there are no reported instances of extracervical

spread or metastasis [34].

Papillary adenofibromas are rare benign neoplasm

with histological characteristics similar to the ovarian

adenofibroma. Only several cases have been reported in

the literature. They consist of an admixture of

fibroconnective tissue and glands lined by either

endocervical-type epithelium or a tubal type epithelium.

The fibroconnective tissue usually forms papillary pro-

jections (> Fig. 4.47) [1, 30].

Miscellaneous Tumors

Hemangiomas are rarely found in the cervix. They may be

of capillary or cavernous type [37]. A single instance of

cervical lymphangioma was reported by Stout and several

cases of lipoma of the cervix are on record [94]. Neo-

plasms of neurogenic derivation arising in the cervix are

extremely rare and include neurofibroma and

ganglioneuroma. Benign blue nevi of the endocervix,

indistinguishable from those arising in the dermis, are

seen occasionally [77]. They are composed of melanin-

containing fusiform cells with dendritic cytoplasmic pro-

cesses, located in the stroma of the endocervix. Cervical

melanosis is an uncommon finding characterized by the

hyperpigmentation of the cervical basal epithelium. It is

reported to occur either with or without accompanying

basal melanocytes [101].

Cysts

Nabothian Cyst

Nabothian cysts are the most common type of cyst of the

cervix and develop within the transformation zone sec-

ondary to squamous metaplasia, covering over and

obstructing endocervical glands. Grossly, these lesions

appear as yellow white cysts that are frequently multiple

and can measure up to 1.5 cm in diameter.

. Fig. 4.47

Papillary adenofibroma of the endocervix. Fibroepithelial

papillae project from the cervix. The papillae are covered

with an endocervical-type epithelium
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Microscopically, they are lined by a somewhat flattened,

single layer of mucin-producing endocervical epithelium

(> Fig. 4.48). In some cases, squamous metaplasia of the

lining epithelium occurs. The lining epithelium is almost

always at least focally positive with mucicarimine stains,

allowing these lesions to be distinguished from traumatic

inclusion cysts and mesonephric duct cysts. Although

nabothian cysts are usually confined to the superficial

portion of the cervix, they may extend through the wall

of the cervix [14].

Tunnel Clusters

Endocervical tunnel clusters are benign collections of

endocervical glands that are usually located close to the

surface epithelium of the cervix. Tunnel clusters are quite

common and become more prevalent with increasing age.

In the Fluhmann’s original description of this condition,

they were detected in 8% of all adult women and 13% of

the postmenopausal women [27]. They appear to be more

common in pregnant women. These lesions are asymp-

tomatic and are detected as incidental findings in either

hysterectomy specimens or cone biopsies obtained for

unrelated reasons [86].

Two types of tunnel clusters were originally described.

One type represents a cluster of closely packed glands that

are noncystic and are lined by tall columnar epithelium.

The other type is grossly cystic and lined by a cuboidal or

flattened epithelium (> Fig. 4.49). These collections of

glands have a clustered appearance with a roundedmargin

and do not invade into the deep cervical stroma. The

importance of tunnel clusters is that they are occasionally

misinterpreted as minimal deviation adenocarcinomas of

the cervix [52, 86]. However, tunnel clusters do not have

nuclear atypia, mitotic activity, and most importantly do

not invade into the deep cervical stroma.

Inclusion Cyst

Traumatic inclusion cysts are a form of epidermal inclusion

cysts that commonly occur in the vagina at sites of surgical

repair of episiotomies or vaginal intrapartum lacerations

(>Chap. 3, Diseases of the Vagina). They are thought to

develop from viable fragments of epithelium, which

. Fig. 4.48

Nabothian cysts. Nabothian cysts are lined by a flattened

layer of mucin-producing epithelium

. Fig. 4.49

Endocervical tunnel cluster. Closely packed cystically

dilated glands lined by a flattened epithelium. The

condition is well demarcated and does not extend beyond

the depth of the normal endocervical glands
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become entrapped within the stroma at the time of obstet-

rical trauma or subsequent surgical repair. Inclusion cysts

are uncommonly found on the cervix. Grossly, they pre-

sent as unilocular cystic structures measuring 1–2 cm in

diameter beneath the native portio epithelium [28].

Microscopically, traumatic inclusion cysts are lined by

a stratified squamous epithelium similar to that of the

vaginal mucosa but usually somewhat thinner. The epi-

thelium shows normal maturation with the basal cells,

oriented away from the cyst cavity that is filled with

desquamated epithelial cells. The cyst contents are identi-

cal to those of epidermal inclusion cysts at other sites and

are thick, white, and cheesy.

Tumor-Like Lesions

Decidual Pseudopolyp

The gross appearance of the pseudodecidual change that

can occur during pregnancy depends on the site. If the

change occurs on the exocervix, it frequently presents as

a raised plaque or pseudopolyp that can be mistaken for

invasive carcinoma both colposcopically and microscopi-

cally. During gestation, cervical polyps may also contain

focal stromal pseudodecidual changes, and rarely massive

decidualization of endocervical stroma occurs, producing

a polypoid protrusion from the endocervix. Clinically,

decidualized polyps need to be differentiated from extruded

fragments of decidua that may indicate an impeding mis-

carriage. Distinction is made by identifying a stalk for the

decidualized polyp, whereas expulsed fragments of decidua

lack a stalk. Areas of pseudodecidualization are microscop-

ically differentiated from invasive nonkeratinizing squa-

mous cell carcinoma by the lack of significant nuclear

atypia, as well as lack of mitotic figures, a coexisting squa-

mous intraepithelial lesion (SIL) and continuity with the

surface epithelium. In difficult cases, immunohistochemis-

try using antibodies against cytokeratin proteins can be

used to differentiate cytokeratin-negative decidual reac-

tions from cytokeratin-positive nonkeratinizing squamous

cell carcinoma.

Mullerian Papilloma

Rare instances of a benign, papillary growth of the cervix

that occur primarily in children have been described

[41, 64, 88]. They are composed of complex papillary pro-

jections, lined by flat cuboidal epithelium with cores

of loose fibrovascular tissue (> Fig. 4.50a, b). Cytologic

atypia and mitoses are absent. In the past, the lesions

were thought to be of mesonephric duct origin, although

they have not been encountered in association with

mesonephric remnants. Although the histogenesis of

these lesions remains uncertain, recent studies favor

a Mullerian origin.

Postoperative Spindle Cell Nodule
and Inflammatory Pseudotumor

Postoperative spindle cell nodules of the cervix are clini-

cally and histologically identical to their more common

counterparts of the vulva and vagina [58, 79]. These

. Fig. 4.50

Mullerian papilloma. (a) Papillary projections; (b) papillary

projections covered with cuboidal to columnar epithelium
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lesions may develop after either a cervical biopsy or some

other form of trauma. They resemble nodular fasciitis and

are composed of actively proliferative spindle cells with

oval nuclei arranged in interlacing bundles (>Chap. 3,

Diseases of the Vagina). The cells may vary slightly in

size and mitotic figures are often present. A character-

istic feature is the presence of neutrophils and erythrocytes

in the lesion, giving it the appearance of granulation

tissue.

Inflammatory pseudotumor refers to a lesion closely

related to postoperative spindle cell nodule that occurs

in the absence of a known history of trauma [3]. Inflam-

matory pseudotumor is a proliferative process of an

unknown etiology with a polymorphic morphology. The

lesions contain two cellular components: a fibrohistiocytic

component consisting of fibroblasts, myofibroblasts and

histiocytes and a polymorphous inflammatory compo-

nent consisting of lymphocytes and plasma cells. The

lesion can be differentiated from other neoplastic pro-

cesses by the lack of atypia, mitoses, and the presence of

a polymorphous inflammatory infiltrate.

Lymphoma-Like Lesions

Lymphoma-like lesions (pseudolymphomas) are marked

inflammatory lesions of the cervix, extensive enough to

cause confusion with a lymphoproliferative lesion [105].

Lymphoma-like lesions are composed of a superficial

band of large lymphoid cells admixed with mature lym-

phocytes and plasma cells. The lymphoid infiltrates com-

monly include macrophages and germinal centers, which

help to distinguish them from lymphomas. Another fea-

ture, which helps to distinguish lymphoma-like lesions

from lymphomas, is the superficial localization of the

infiltrate. Lymphoma-like lesions rarely infiltrate deeper

than 3 mm from the surface epithelium, whereas lympho-

mas of the cervix usually extend beyond the depth of the

endocervical glands (>Chap. 6, Carcinoma and Other

Tumors of the Cervix).

Heterologous Tissue

Glia

There are 15 recorded cases of neuroglial tissue in the

cervix or the endometrium (>Chap. 7, Benign Diseases

of the Endometrium) [91]. Although the term glioma is

used for this condition, the high degree of differentiation

of the glial tissue, the absence of mitoses, and the absence

of recurrence are against its being neoplastic. The lesion

should not be confused with a pure heterologous sarcoma

or a teratoma. The neural tissue is believed to represent

either implantation of fetal cerebral glia at the time of

instrumentation of the gravid uterus or heterotopic

maldevelopment during embryogenesis. When the cervix

is involved, the lesion usually appears as a polyp that

bleeds readily.

Skin

Among the pathologic curiosities of the cervix are cases of

true epidermidization of the cervical mucosa. In these

instances, sebaceous glands, hair, sweat glands, and occa-

sionally mantle structure are found. The presence of these

ectodermal structures, which are normally appendages of

the epidermis, on a mucous membrane of mesodermal

derivation is difficult to explain. It is conceivable, however,

that stratified squamous epithelium under certain circum-

stances, such as long-standing chronic inflammation or

congenital misplacement, can form the appendages of its

epidermal analogue [59].

Cartilage

Four cases of heterotopic mature cartilage in the cervix are

on record [83]. The finding of these structures alone has

no clinical significance. They should not be confused with

a malignant mixed mesodermal tumor.
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Precursors of Squamous Cell Carcinoma

Terminology and Historical Perspective

The histopathological classification of a disease should

reflect both current concepts of its pathogenesis as well

as its clinical behavior. Over the last 50 years, our under-

standing of the pathobiology and behavior of cervical

cancer precursors has evolved considerably. As a result,

the terminology used to classify preinvasive lesions of

the cervix has frequently changed. Although these

changes in nomenclature and the resulting lack of

a uniform terminology have been an ongoing source of

confusion to both gynecologists and pathologists, each

change has actually reduced the number of specific path-

ological categories and has made clinical decision making

more straightforward.

The existence of precursor lesions for invasive cervical

cancer has been recognized for over a century. As early as

1886, Sir John Williams commented on the presence of

noninvasive epithelial abnormalities adjacent to the inva-

sive squamous cell carcinomas of the cervix [198]. The

spatial relationships and the histological appearance of

these noninvasive epithelial lesions were better described

by Cullen in 1900 who recognized that these intraepithelial

lesions histologically resembled the adjacent invasive can-

cers [44]. In the 1930s, Broders reintroduced the term

carcinoma in situ that was first used by Schottlander and

Kermauner to refer to these intraepithelial cervical lesions

[24]. A temporal relationship between carcinoma in situ

and invasive cancer was subsequently reported by Smith

and Pemberton, as well as by Galvin, Jones, and Telinde

who diagnosed carcinoma in situ in several patients

months to years before the development of invasive cervi-

cal cancer [148]. The recognition that there were both

a spatial and temporal relationship between carcinoma

in situ and invasive squamous cell carcinoma led to the

hypothesis that invasive squamous cell carcinoma

develops from a histologically well-defined precursor

lesion [24]. This hypothesis was subsequently substanti-

ated by long-term follow-up studies, which clearly dem-

onstrated that a significant proportion of untreated

patients with carcinoma in situ subsequently develop

invasive squamous cell carcinoma [102, 104].

Once it was accepted that carcinoma in situ was

a precursor to invasive squamous cell carcinoma, popula-

tion-based cytological screening programs were begun to

detect and treat precursor lesions prior to the actual devel-

opment of cancer. As large numbers of women began to be

screened for cervical disease, it became apparent that

many women had cervical epithelial abnormalities that

were cytologically/histologically less severe than carci-

noma in situ. These lesions formed a histological spectrum

that ranged from lesions in which the majority of the cells

had the cytological features of carcinoma in situ to those

in which the degree of atypicality was much less. The term

dysplasia was used to refer to this spectrum of cervical

abnormalities with features intermediate between those of

carcinoma in situ and normal cervical epithelium [157].

The key distinguishing feature of dysplasia was that the

atypical cells did not extend through the full thickness of

the epithelium or invade the basement membrane. In the

cytological nomenclature, dysplasia was considered to be

a benign to possibly malignant squamous epithelial atypia,

whereas carcinoma in situ was designated as positive for

malignant cells.

The separation of noninvasive cervical lesions into two

groups, dysplasia and carcinoma in situ, implied that there

was a biologic distinction between these two entities and

that the two could be reproducibly distinguished from

each other. In most centers, dysplasia was considered to

be a potentially reversible process and therefore was either

ignored, followed, or treated depending on a variety of

clinical factors, whereas carcinoma in situ was considered

to be a highly significant lesion and patients with this

diagnosis were usually treated with hysterectomy. This

classification of noninvasive precursor lesions into dys-

plastic and carcinoma in situ lesions was based solely on

arbitrary histological differences that were often quite

subtle [28, 103]. In the 1960s, several studies of inter-

and intraobserver variability of histological diagnosis

demonstrated that pathologists could not reproducibly

distinguish between severe dysplasia and carcinoma in

situ [41, 100].

A number of studies in the late 1960s suggested that

the cellular changes of dysplasia and carcinoma in situ

were qualitatively similar and remained constant through-

out the histological spectrum. Both dysplasia and carci-

noma in situ were found to be monoclonal proliferations

of abnormal squamous epithelial cells with an aneuploid

nuclear DNA content [65]. On the basis of these descrip-

tive biologic studies, Richart introduced the concept that

all types of precursor lesions to squamous cell carcinoma

of cervix represented a single disease process that he

termed cervical intraepithelial neoplasia (CIN) [159].

The CIN terminology divided cervical cancer precur-

sors into three groups: CIN 1 corresponds to lesions pre-

viously diagnosed as mild dysplasia, CIN 2 corresponds to

moderate dysplasia, and CIN 3 to both severe dysplasia

and carcinoma in situ, since pathologists could not repro-

ducibly distinguish between the two. At the time of its

introduction, CIN was thought to define a spectrum of
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histological changes that shared a common etiology, biol-

ogy, and natural history. Furthermore, the diagnostic

term CIN implied that such lesions, if untreated, had

a significant, albeit individually unknown risk of develop-

ing into invasive carcinoma in the future. As a corollary, it

was presumed that when the histological changes of CIN

were diagnosed and the lesion adequately treated, the

development of invasive cancer could be prevented. The

CIN terminology became the most widely used histolog-

ical terminology for cervical cancer precursors in the

1970s and the 1980s. However, over the last 2 decades,

there has been an explosion of information about the

etiology of cervical cancer and its precursor lesions. It is

now widely accepted that both invasive squamous cell

carcinomas and adenocarcinomas of the cervix, as well

as their respective precursor lesions, are caused by specific

types of high-risk human papillomavirus (HPV) that

infect the anogenital tract [213, 214]. Since infection

with specific high-risk types of HPV plays a critical role

in the development of cervical cancer, a new model of

cervical carcinogenesis has been developed (> Fig. 5.1).

This model has three discrete steps: (1) initial infection

with a high-risk type of HPV, (2) progression to

a histologically defined precursor lesion that requires per-

sistence of the HPV infection, and (3) invasion [167, 176,

209]. Based on this biological model, it is highly unlikely

that cervical cancer develops according to a stepwise pro-

gression that envisions CIN 1, progressing to CIN 2, to

CIN 3, and on to cancer. Moreover, it now appears that the

basic premise underlying the CIN terminology is incor-

rect; the spectrum of histological changes that are referred

to as CIN do not represent a single disease process at

different stages in its development but instead two dis-

tinct biological entities, one a productive viral infection

and the other a true neoplastic process confined to the

epithelium [202].

Productive HPV infections of the cervical squamous

epithelium are self-limited in the majority of patients

and commonly result in flat cervical lesions (> Fig. 5.2)

and less frequently in exophytic ones (condylomata

acuminata). Flat HPV-associated lesions in which produc-

tive viral infection is occurring display cytoplasmic cavi-

tation and nuclear abnormalities. Traditionally, flat and

exophytic condylomas were not classified as CIN 1 since

they do not have the degree of nuclear atypia usually

present in CIN. However, in the 1980s, it was found that

the HPV types found in the cervical flat and exophytic

condylomas are the same types that can be found in CIN 1

lesions [43]. Moreover, flat condylomas and CIN 1 lesions

are similar with respect to their ploidy status [63]. There-

fore, both exophytic and flat condylomatous lesions of the

cervix were combined into the CIN 1 category. These

lesions have been designated in the past as koilocytotic

atypia, koilocytosis, or flat condyloma.

The other entity subsumed within the morphologic

CIN spectrum is histologically ‘‘high grade.’’ High-grade

Normal cervix

The three steps of cervical carcinogenesis.

The steps can be conceptualized as infection with specific high-risk types of human papillomavirus (HPV), progression
to a precancerous lesion, and invasion, HPV infections are usually transient and are often associated with mild cytologic
abnormalities. Persistent infection with high-risk types of HPV is uncommon and is required for progression.

Initial
infection

Clearance

HPV-infected cervix

Mild cytologic
abnormalities

Progression

Precancerous
lesion

Invasion
Cancer

Regression

HPV

Transient infection Persistent HPV infection

. Fig. 5.1

Steps in the development of cervical cancer. Three steps in cervical carcinogenesis (Used with permission from [209])
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lesions are frequently aneuploid and represent true

intraepithelial neoplasia with a potential to progress to

invasive squamous cell carcinoma if left untreated. They

are composed of proliferating basal-type atypical cells

with a high nuclear : cytoplasmic ratio and have been

designated moderate dysplasia, severe dysplasia, carcinoma

in situ, or CIN 2 or 3. There is a common misconception

that low-grade lesions are ‘‘viral,’’ whereas high-grade

lesions are not. The prevalence of HPV in both low- and

high-grade lesions is similar, approximately 80–90%

[36, 37, 175]. However, in low-grade lesions, large num-

bers of viral particles are produced, whereas in high-grade

lesions, viral DNA is present, but infectious viral particles

are produced in comparatively lower amounts, > Fig. 5.3.

Because of our increased understanding of the patho-

genesis of cervical cancer precursors, it has been suggested

that the terminology used to refer to these lesions be

changed to better reflect the biological processes that

underlie the histological patterns. The most widely

accepted modification is the terminology that has been

incorporated into the Bethesda System (TBS) of cytolog-

ical diagnosis. This terminology uses the term low-grade

squamous intraepithelial lesion (LSIL) for lesions previ-

ously classified as koilocytotic atypia and CIN 1 and

high-grade squamous intraepithelial lesion (HSIL) for

lesions previously called CIN 2 and CIN 3 [116, 177].

For histopathological reporting, it has been suggested

that the terms LSIL and HSIL also be used [205].

Therefore, in this chapter, we have adopted the use of the

Bethesda Terminology for reporting cytopathology and

the terms LSIL (CIN 1) and HSIL (CIN 2, 3) for histopa-

thology. The rationale for adapting the two-tiered termi-

nology for histopathology is the same as for using a two-

tiered terminology for cytology. First, LSIL (previously

referred to as CIN 1) represents a biologically distinct

group compared to HSIL (previously referred to as CIN

2 and CIN 3). HSIL are heterogeneous with respect to

associated HPV types, clonality, ploidy, and loss of het-

erozygosity (LOH) at specific chromosomal loci, whereas

HSIL are homogeneous with respect to these parameters.

Moreover, the natural history of LSIL is characterized by

higher rates of spontaneous regression and lower rates of

progression than compared to HSIL. In our opinion, using

the term ‘‘lesion’’ rather than ‘‘neoplasia’’ better reflects

the natural history of these histopathological entities,

since the majority of CIN are histologically low grade

and represent self-limited HPV infections that will spon-

taneously resolve in the absence of therapy.

‘‘Intraepithelial lesion’’ better describes these low-grade

viral infections than does the term ‘‘intraepithelial neo-

plasia.’’ It must be emphasized that different terminologies

are currently in use by different pathology laboratories.

Although many laboratories in the USA have switched to

the two-tiered or modified CIN terminology, some con-

tinue to utilize the original three-tiered CIN terminology

and some even utilize the terms dysplasia and carcinoma

in situ. This is expected to change over the next several

years since the World Health Organization (WHO)

recently switched to the CIN terminology, and in the

new Armed Forces Institute of Pathology Fasicle on

Tumors of the Cervix, the terms LSIL and HSIL are uti-

lized for histopathology, as well as cytology [107, 196].

However, some clinicians find the use of LSIL and HSIL

for both cytology and histology somewhat confusing

since distinction between cytologically and histologically

diagnosed lesions is clinically important [202]. Correla-

tions between the different terminologies are shown in
>Table 5.1. It should be noted that because older studies

utilized either the dysplasia/carcinoma in situ or the CIN

terminology, in many places in this chapter we have used

the older terminology.

General Features

Prevalence

SIL is predominantly a disease of women in their repro-

ductive years, with a large population impact and risk

. Fig. 5.2

Flat HPV-associated cervical lesion. This flat white lesion

seen after the application of a weak solution of acetic acid

represents productive HPV infection of the cervix
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factors characteristic of a sexually transmitted disease

(STD). The prevalence of SIL in different countries and

populations within a country varies widely depending on

the underlying risk factors in the population and the

extent of cytological screening. Although SIL is not

a reportable disease, good estimates of the prevalence of

cytologic abnormalities in women undergoing screening

in the USA are available from a number of sources. One of

the most comprehensive surveys is the College of Ameri-

can Pathologists (CAP) ‘‘Q-Probes’’ study that compiles

rates of cytological abnormalities diagnosis from over 300

U.S. cytology laboratories. According to this survey, in

2003 the mean reporting rate of LSIL was 2.6% and it

was 0.7% for HSIL [47]. Age has a profound impact on

both the rate of detection of cytological abnormalities as

well as the histologically confirmed SIL lesions. In the

Kaiser Permanente health plan, the highest rate of LSIL

vd

a

. Fig. 5.3

HPV-infected cells. Electronmicroscopy of cells productively infectedwith HPV. (a) There are intranuclear aggregates of HPV

in a koilocytotic, superficial cell of an HSIL. The marginated nuclear chromatin is agglutinated, and the cytoplasmic

substance displays vacuolar degeneration (vd). The latter corresponds to koilocytotic ballooning on light microscopy. (b)

Higher magnification of HPV particles in the nucleus

. Table 5.1

Terminologies for cervical cancer precursor lesions

Older

classification

WHOa

classification

Bethesda system

terminology

Mild dysplasia CIN 1 Low-grade squamous

intraepithelial lesion

(LSIL)

Moderate

dysplasia

CIN 2 High-grade squamous

intraepithelial lesion

(HSIL)

Severe dysplasia/

Carcinoma in situ

CIN 3 HSIL

aWorld Health Organization.

CIN, cervical intraepithelial lesion
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is in adolescents between 15 and 19 years of age [84].

Almost 4% of Papanicolaou tests (Pap tests) obtained

from adolescents enrolled in the Kaiser Permanente health

plan were diagnosed as LSIL. The LSIL rate drops with an

increasing age and was only approximately 1% in women

25–40 years of age and was much lower in women over the

age of 40 years. In contrast, the rate of HSIL increases up

until 25–29 years and then decreases, > Fig. 5.4. In the

recent quadrivalent HPV vaccine trial, the prevalence of

LSIL on enrollment cytology in the North American par-

ticipants 16–26 years of age (mean age 20 years) was 6.2%

and the prevalence of HSIL was 0.5% (Barr 2008). The

same impact of age as is seen with cytological abnormal-

ities is also found for histologically diagnosed LSIL and

HSIL lesions in Kaiser,> Fig. 5.5 [84]. The peak age for the

diagnosis of HSIL is 25–29 years of age. Another large

national program that compiles statistics of cytological

abnormalities among women in the USA is the National

Breast and Cervical Cancer Early Detection Program

(NBCCEDP). The overall rate of cytological abnormalities

in this program between 1995 and 1998 was 2.3% and

0.8% for LSIL and HSIL, respectively [12]. In this pro-

gram, the rates of histologically identified LSIL and HSIL

are highest in women under the age of 30 years. Rates tend

to increase up until the age of 30 years and then begin to

decrease, with lowest rates in women 60 years and older

[12, 166]. In contrast, the rate of histologically confirmed

invasive cervical cancer reported in the U.S. Surveillance

Epidemiology and End Results (SEER) cancer registry

increases until 40 years of age and then shows only min-

imal changes through 65 years of age, > Fig. 5.6 [192].

After the age of 65 years, there is a minimal decline. It is

also important to note that during the 1970s–1990s that

the rates of HSIL appear to have increased both inWestern

Europe and the USA. In Iceland, for example, the rate of

detection of HSIL in women 20–24 years of age increased

almost fourfold from 1979–1983 to 1994–1998 and then

leveled out, > Fig. 5.7 [173]. In women 25–29 years of age,

it almost doubled during this time period and then

appears to have begun to decrease.

Etiology

Epidemiologic studies have documented that the major

risk factors for cervical cancer are infection with specific
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Impact of age on cytological abnormalities. The data come
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high-risk types of HPV and a lack of cervical cancer

screening, >Table 5.2. Other risk factors that have classi-

cally been associated with cervical cancer play a much less

important role. Among women infected with high-risk

types of HPV, other factors such as smoking, immuno-

suppression, and long-term use of oral contraceptives can

result in a doubling or tripling of risk for HSIL and

invasive cancer [167]. The mechanisms of action of any

of the risk factors other than infectionwith high-risk types

of HPV and lack of cervical cancer screening are not

understood.

Human Papillomaviruses

In the late 1970s, based on theoretical considerations,

Dr. Harald zur Hausen suggested that there might be an

association between HPV and cervical cancer, an achieve-

ment for which he received the Nobel Prize in Medicine in

2008 [212, 214]. A large number of epidemiological, clin-

icopathological, and molecular studies subsequently

linked the presence of specific types of HPV to the devel-

opment of anogenital cancers and their precursors and it is

now accepted that high-risk HPVs play a critical role in the

pathogenesis of most cervical cancers and their precursor

lesions [83].

Classification of HPV and Association with
Specific Types of Anogenital Lesions

Papillomaviruses are classified as members of the family

Papillomaviridae [83]. They are double-standard DNA

tumor viruses that have a double-stranded DNA genome

of approximately 8,000 base pairs in length, a non-

enveloped virion that measures 45 to 55 nm in diameter,

and an icosahedral capsid composed of 72 capsomers.

They are widely distributed throughout nature. There are

bovine, canine, avian, rabbit, deer, and human papilloma-

viruses. They are all highly species-specific viruses that

infect only one species. Within a given species, many

types and subtypes of papillomaviruses may exist. Unlike

many other viruses in which specific viral isolates have

capsid proteins with different antigenic structures, the

capsid proteins of papillomavirus are highly conserved

and antibodies directed against BPV capsid proteins

cross-react with human papillomaviruses [90]. Therefore,

DNA sequence is used to classify different viral types

(genotypes). The classification of papillomaviruses is

based on phylogenetic algorithms that compare either

the whole viral genomic sequence or specific subgenomic

segments. To date, the phylogenetic classification of pap-

illomaviruses includes 118 distinct types, > Fig. 5.8 [50].

The human papillomaviruses are included in the genus

alpha-papillomavirus and consists of a number of closely

related groupings referred to as species or clades. The most

important of these are the A9 clade that has HPV 16 as the

prototypic virus and the A7 clade that includes HPV 18

and 45. The genetic sequence of papillomaviruses is quite

stable and changes in molecular sequence through either

mutation or recombination appears to be quite uncom-

mon [191]. For example, there are three distinct lineages
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1998 (Modified from [173])

. Table 5.2

Risk factors associated with SIL in various epidemiological

studies

Sexual activity

Number of sexual partners

Early sexual activity (especially less than 16 years of age)

Sexually transmitted diseases

Human papillomavirus

Herpes simplex virus

Chlamydia trachomatis

Early age of first pregnancy

Parity

Low socioeconomic class

Cigarette smoking

Human immunodeficiency virus

Immunosuppression from any cause

Vitamin deficiencies

Interval since last Pap smear

Oral contraceptive use

SIL, squamous intraepithelial lesion
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of HPV 18 variants and these appear to have diverged

about the time Homo sapiens began establishing residence

in difference continents [14]. Over 118 types of papillo-

maviruses have been molecularly cloned and sequenced

andmore than 120 putative novel types have been partially

characterized [83]. Although the different types of HPV

are quite similar structurally, they have significant speci-

ficity with regard to the anatomic location of the epithelia

that they infect and the type of lesions that they produce

at the site of infection. In addition to types, there also

are subtypes or variants of specific types, such as HPV 16.

In order to be considered a subtype or variant, a virus

must differ by 2–5% from the original isolate. Different

subtypes of HPV 16 have been shown to have different

biological potential and specific variants appear more

likely to be associated with invasive cervical cancers than

others [48].

Papillomaviruses are epitheliotropic viruses that pre-

dominantly infect skin and mucous membranes and pro-

duce characteristic epithelial proliferations at the sites of

infection. These benign epithelial proliferations or papil-

lomas have the capacity to undergo malignant transfor-

mation under certain circumstances. Examples of this in

animals include the papillomas induced in domestic rab-

bits by the cottontailed rabbit papillomavirus (CRPV) that

can progress to invasive squamous cell carcinomas when

treated with topical applications of methylcholanthrene

and alimentary tract papillomas induced in cattle by

bovine papillomavirus (BPV), which undergo malignant

transformation when the animals eat radiomimetic

bracken ferns. In humans, HPV infections occur on the

skin and mucous membranes, on the conjunctiva, oral

cavity, larynx, tracheobronchial tree, esophagus, bladder,

anus, and genital tract of both sexes. HPVs appear to be
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fastidious in their growth requirements and replicate only

in the nucleus of infected cells. In addition to being species

specific, papillomaviruses are also relatively tissue- and

site specific.

More than 40 types of HPV can infect the anogenital

tract. The most commonly encountered ones are shown in
>Table 5.3. Based on their associations with cervical and

anogenital cancers, 13 anogenital HPVs have been classi-

fied by the International Agency for Research on Cancer

(IARC) as oncogenic. These are HPV 16, 18, 31, 33, 35, 39,

45, 51, 52, 56, 58, 59, and 66 [83]. Others also consider

HPV types 68 and 82 to be oncogenic [135]. HPV types 6

and 11, which are the two types most commonly found in

association with condyloma acuminata, are not impli-

cated in the development of cervical cancer, but are asso-

ciated with squamous cell carcinomas of the larynx and

various carcinomas of the vulva, penis, and anus [83].

More than 80% of SIL lesions are found to be associ-

ated withHPVwhen sensitive molecular methods are used

to detect HPV DNA. LSIL can be associated with any of

the anogenital types identified in women in the general

population. A meta-analysis of HPV types identified in

women with either cytologically identified LSIL or histo-

logically diagnosed LSIL lesions found that HPV was

detected in 80% of LSIL fromNorth America and approx-

imately 70% for LSIL from other regions of the world

[36, 37]. This difference most likely is due to regional

differences in how lesions are diagnosed. HPV 16 was the

most common genotype, being found in 26% of HPV

positive cases, > Fig. 5.9. HPV types 31, 51, and 53 were

the next most commonly identified types, each being

identified in approximately 10–12% of lesions. HPV 16

was less likely to be found in lesions from Africa and

HPV 18 was more common in lesions from North

America than in lesions from Europe or Latin America.

All of the associations are complicated by the fact that

multiple types of HPVare frequently found in association

with low-grade lesions.

In contrast to LSIL, most studies have found that

almost half of HSIL are associated with HPV 16. The

prevalence of HPV 16 in cytologically identified HSIL

and histologically diagnosed HSIL in studies from differ-

ent areas of the globe range from 30% to 70% [36, 175].

A recent meta-analyses of the distribution of HPV in HSIL

has concluded that HPV 16 is identified in 45.3% of the

lesions, HPV 18 in 6.9% and HPV 31 in 8.6%,> Fig. 5.10a

[175]. HPV 16 and 18 were found in 52% of the HSIL

lesions. HPV types 31, 33, 58, and 52 are the next most

common types found in HSIL. Multiple types of HPV are

less commonly found in HSIL than in LSIL.

The distribution of HPV types in invasive cervical

cancers shows an even stronger enrichment for HPV 16

and 18 that is observed in women with HSIL, > Fig. 5.10b.

HPV 16 and 18 are found in approximately 70% of inva-

sive cervical cancers worldwide [175]. HPV 31, 33, 35, and

45 are each found in 3–4% of cervical cancers [175]. None

of the other high-risk types are found in association with

more than 2.5% of cervical cancers and most are found in

less than 1%. As with HSIL, multiple HPV types are rarely

found in association with invasive cervical cancers.

Genomic Organization of HPV

The genomic organization of the different types of HPV

appears to be similar, > Fig. 5.11. The viral genome can

be divided into three regions: an upstream regulatory

region (also referred to as the long control region or

LCR), the early region, and the late region. The LCR is

a noncoding region of the viral genome that is important

in regulating viral replication and transcription of down-

stream sequences in the early region. The early region is

. Table 5.3

Oncogenic risk of common types of anogenital human

papillomavirus

Low oncogenic

riska
6, 11, 42, 43, 44, 53

High oncogenic

risk

16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58,

59, 66

Unclear oncogenic

risk

26, 68, 73, 82

aFor cervical cancer
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. Fig. 5.9

Prevalence of anogenital HPV types in LSIL (Modified from

[36])
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transcribed early in the viral life cycle (hence its name) and

encodes predominately for proteins that are important in

viral replication, whereas the late region encodes for viral

structural proteins that are produced late in the viral life

cycle.

The early region open reading frames (ORFs) encode

for proteins required for viral replication and mainte-

nance of a high viral copy number in infected cells [52].

The early region also includes the transforming regions of

the HPV genome: E5, E6, and E7. The E6 and E7 ORFs

encode the major transforming genes of HPV [213]. The

E5 ORF encodes a protein with weak transforming capac-

ity. Both, the E6 and E7 proteins are small zinc-binding

proteins that lack endogenous enzymatic activity and

exert their transforming activity through binding to cell

regulatory proteins. E6 can bind to p53 and results in

rapid proteolytic degradation of p53 through an

ubiquitin-dependent pathway, thus blocking apoptosis.

E7 binds to the retinoblastoma (Rb) gene product, as

well as other ‘‘Rb-like proteins.’’ Binding of E7 to Rb

blocks the cell proliferation inhibiting function of these

endogenous tumor suppressors. E7 can also activate

cyclins A and E as well as block the cell proliferation

inhibiting functions of WAF-1 and p27, two cyclin-

dependent kinase inhibitors. The end result of over-

expression of E6 and E7 within cells is unrestricted cell

proliferation and a blockage of apoptosis.

The late region of HPV is downstream of the early

region and contains two ORFs termed L1 and L2 that

encode capsid proteins. The L1-encoded protein is the

major capsid protein and is highly conserved among pap-

illomaviruses from all species. The L2-encoded protein is

a minor capsid protein that is much more variable among

viral types. Transcription from the L1 and L2 ORFs occurs

as a late event in the viral life cycle at a time when infec-

tious virus is being produced. L1 capsid proteins produced

in in vitro culture systems are capable of associating and

forming viral-like particles (VLPs) that are similar to

native virions, but lack the viral genome. VLPs composed

of L1 capsid proteins have recently been introduced as

prophylactic HPV vaccines.
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Genomic organization of HPV. HPV is a double-stranded,

circular, DNA tumor virus whose genome can be

divided into three regions: the upstream regulatory

region (URR), the early region, and the late region
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Life Cycle of HPV

Although the HPV life cycle is not completely character-

ized, the rough outlines of the process are known,
> Fig. 5.12 [167, 176]. The initial site of infection is

thought to be either basal cells or primitive ‘‘basal-like’’

cells of the immature squamous epithelium that HPV

reaches presumably through defects in the epithelium.

Localization in the basal layer may be due to the presence

of specific receptors for HPVon the basal cells. Once HPV

enters into the basal cells, it can exist within the cells in two

distinct biological states. One is as a nonproductive infec-

tion in which HPV DNA continues to reside in the basal

cells, but infectious virions are not produced. In the liter-

ature, nonproductive HPV infections have frequently been

referred to as latent infections. Usually in nonproductive

latent infections a small number of copies of the HPV

genome remain in the nucleus in a free circular form called

an episome. Replication of the episomal DNA in latent

infections is tightly coupled to the replication of the epi-

thelial cells and only occurs in concert with replication of

the host cell’s chromosomal DNA. Since complete viral

particles are presumably not produced in latent infections,

the characteristic cellular effects of a HPV infection are not

present and HPV can only be identified using molecular

methods. Latently infected epithelium displays no mor-

phologic abnormality. Thus, latent infection is used to

characterize HPV infections in which there is no gross or

microscopic evidence of a HPV-induced epithelial lesion,

and the virus is present at such low copy number in the

epithelium that it cannot be detected with routine molec-

ular detection methods.

The other form of HPV infection is a productive viral

infection. In productive viral infections, viral DNA repli-

cation occurs independently of host chromosomal DNA

synthesis. This independent viral DNA replication pro-

duces large amounts of viral DNA and results in infectious

virions. Viral DNA replication takes place predominantly

. Fig. 5.12

HPV life cycle (Source: Kahn JA (2009) HPV vaccination for the prevention of cervical intraepithelial neoplasia (CIN). N Engl

J Med 361:273)
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in the intermediate and superficial cell layers of the

stratified squamous epithelium. As the virally infected

epithelial cells mature and move toward the epithelial

surface, cell-derived, differentiation-specific transcrip-

tional factors produced by the epithelium stimulate the

production of viral capsid proteins. This allows large

amounts of intact virions to be formed and produces

the characteristic virally associated effects of HPV that

can be detected both cytologically and histologically,
> Fig. 5.13a, b. These viral-associated effects include

acanthosis, cytoplasmic vacuolization, koilocytosis,

multinucleation, and nuclear atypia.

Epidemiology of HPV Infections

Anogenital HPV infections are primarily transmitted by

direct skin-to-skin or mucosa-to-mucosa contact. Based

on prevalence studies among both men and women in the

population, it appears that although sexual intercourse is

the most common route of infection, intercourse is not

required for transmission [27]. The efficiency of transmis-

sion during sexual intercourse is unknown, but clearly

quite high with some estimates indicating a 40% trans-

mission risk per act of intercourse [27]. Infection with

multiple types of HPV is seen in 20–30% of infected

young men and women. Condom use reduces but does

not eliminate the risk of transmission to women. It also

appears that male circumcision reduces transmission and

carriage of HPV [199].

Most women become infected with HPV within sev-

eral years of initiating sexual activity [25, 200]. Cumula-

tive exposure is difficult to measure because most

infections are transient and relatively short-lived, and

serology is an insensitive indicator of exposure since

many infected women do not produce measurable levels

of antibody [78]. However, prospective follow-up studies

of female college students report that after 5 years of

follow-up 80% have been infected at some point with

HPV [200]. Follow-up studies indicate that a frequent

pattern of infection in sexually active young women is

multiple serial infections with different types of HPV

with each infectious episode being of relatively short

duration [25].

The majority of HPV infections are transient and

undergo clearance or become latent within 1–2 years of

detection [27]. Clearance or development of latency is

presumed to be mediated by cell-mediated immunity.

High oncogenic risk HPV infections tend to clear more

slowly than those caused by low oncogenic HPV types.

After an infection has been persistent for 36 months, the

potential for future clearance diminishes considerably

[167]. Moreover, the longer an infection persists, the

greater the likelihood that a high-grade precursor lesion

will develop [167]. Therefore, infections caused by high

. Fig. 5.13

Cytopathic effects of HPV. The cytopathic effects of HPV

include nuclear enlargement, nuclear pyknosis or

hyperchromaticity, anisocytosis, multinucleation, and

perinuclear cytoplasmic vacuolization. (a) Histological

features of a lesion is classified LSIL. (b) Cytological features

of LSIL
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oncogenic risk HPV infections that persist for two ormore

years pose the greatest risk to women since these are the

infections that may progress to a high-grade cervical can-

cer precursor or even an invasive cervical cancer. Approx-

imately 10% of HPV infections will persist for two ormore

years. Long-term prospective cohort studies have demon-

strated that in some women, HPV infections that have

appeared to have cleared can reappear. Moreover, follow-

up studies of HIV-infected women show a strong relation-

ship between increasing levels of immune suppression and

detection of HPV [204]. This suggests that in many

instances women who appear to have cleared HPV infec-

tions actually harbor latent HPV infections in which the

virus remains in the epithelium at a low copy number. The

combination of multiple anogenital types of HPV, all of

which appear to be highly transmissible in sexually active

populations, combined with the transient nature of most

infections explains the prevalence of HPV in the popula-

tion. Prevalence of high-risk HPV DNA positivity is high

in women with normal cytology in their late teens and 20s

and drops with increasing age, > Fig. 5.14 [46]. Reactivity

of latent infections could explain the slight increase in

HPV prevalence seen in postmenopausal women [49].

Developmental status of the country of residence also

appears to be important [49]. The reasons for the

increased HPV prevalence in less-developed countries

are unknown, but many relate to sexual practices and

poor hygienic conditions, as well as an increase in burden

of comorbid disease in the population.

Development of Cervical Disease After HPV
Infection

About one-third of the HPV DNA positive women will

have a cytological abnormality [167]. The cumulative

incidence of minor cytological abnormalities in HPV-

infected women with initial normal cytology is 25–50%

within 1–2 years. The risk of a cytological abnormality

declines to baseline level in the population by 4 years

[34, 131]. Risk factors for HPV persistence and the subse-

quent development of HSIL are not yet well characterized;

however, HPV type is clearly important. HPV 16 infec-

tions are especially oncogenic and the cumulative risk for

HSIL approaches 40% in women with persistent HPV

infections for 3–5 years. Risk for HSIL is increased in

women who are infected with multiple types of HPV, but

this may simply reflect the sum of the risks for each

individual type [197]. Risks of persistence and subsequent

development of HSIL are also increased for HIV-infected

and other immunosuppressed women [204].

In light of our current understanding of the pathogen-

esis of SIL, it would be expected that LSIL would be fre-

quently multicellular in origin, since it develops within

a field of latently infected cervical epithelium and fre-

quently is associated with multiple types of HPV. In con-

trast, HSIL is typically associated with only a single type of

HPV, is frequently aneuploid, and may contain integrated

HPV DNA. Therefore, HSIL would be expected to be

unicellular in origin. Studies that have utilized PCR-

based detectionmethods to identify X-chromosome linked

genetic markers have shown that SIL can be either mono-

clonal or polyclonal. Park et al. analyzed clonality by eval-

uating inactivation of the human androgen receptor gene

that is located in the X-chromosome [144]. They found

that LSIL associated with low-risk HPV types are typically

polyclonal, whereas LSIL associated with high-risk HPV

types are typically monoclonal, as are almost all HSIL. This

indicates that LSIL associated with low risk or novel types

of HPV are biologically different at their inception from

lesions that are histologically low grade, but associated with

high-risk HPV types. This conclusion is supported by

studies that have determined the rates of regression, per-

sistence, and progression of CIN 1 and CIN 2 lesions have

found that 83% of monoclonal lesions progress or persist,

whereas 64% of polyclonal lesions regress [189]. Other

studies that have looked at LOH at specific chromosomal

loci have found that a relatively small proportion of LSIL

have LOH, but frequent LOH in HSIL [35, 108].

There is no unanimous opinion on the cellular origin

of SIL. Three cellular sites of origin have been proposed:

basal cells of the squamous epithelium of the portio, basal
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Prevalence of high-risk HPV DNA in women with normal

cytology in the USA. This data come from a large, CDC

surveillance survey (Modified from [46])
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cells of the transformation zone epithelium, and reserve

cells of the endocervix [91]. Most SIL begins at the

squamocolumnar junction of the transformation zone,

with one edge of the lesion bordering the endocervical

columnar epithelium. Only about 10% of SIL will in-

volve the endocervical canal without involving the

squamocolumnar junction [1]. In general, the portion of

SIL on the exocervical portio surface is low grade, whereas

the portion of SIL that extends into the endocervical canal

is high grade, > Fig. 5.15. From these observations, it is

now thought that most SIL arises in the basal cells of the

transformation zone epithelium that is formed by the

coalescence of squamous metaplastic epithelium with

native squamous epithelium.

The subsequent development of invasive cervical can-

cer in persistently infected women appears to take a decade

or more since the peak prevalence of HPV infection in the

population is in the late teens/early 20s, whereas cervical

cancer incidence in the unscreened populations plateaus

from around 35–55 years of age. High-grade cervical can-

cer precursors are consistently more common than are

invasive cervical cancers in the unscreened populations,

suggesting that only a minority of high-grade precursors

develop the capacity to become invasive cancers [80].

Long-term follow-up studies of untreated or partially

treated HSIL have found that 30–50% progress to invasive

cancer over a 30-year follow-up period [125].

Other Risk Factors

It should be stressed that although infection with specific

high-risk types of HPV is necessary for the development of

invasive cervical cancer, it is not sufficient for the devel-

opment of cervical cancer. The long latency between the

initial exposure to HPV and the development of cervical

cancer, as well as the fact that only a small fraction of

women exposed to HPV develop cervical disease suggest

that additional steps and perhaps other cofactors are nec-

essary in the pathogenesis of cervical neoplasia.

Smoking, Diet, Oral Contraceptives

Cigarette smoking has also been associated with the devel-

opment of cervical cancer [22]. In a comprehensive review

of the literature, Szarewski concluded that a positive asso-

ciation between cigarette smoking and the development of

cervical cancer had been reported by the majority of stud-

ies designed to address this question [182]. There are

a number of possible mechanisms that could account for

an association between cervical cancer and cigarette

smoking. One is the secretion of cigarette smoke by-

products, including nicotine and cotinine, in cervical

mucous of tobacco users and women passively exposed

to cigarette smoke [122]. Another possible mechanism

that could account for the association is the effect of

cervical smoke by-products on the number and distribu-

tion immune effector and regulatory cells such as

Langerhan’s cells in the cervix [183].

The use of combined oral contraceptives is now recog-

nized as a significant risk factor for the development of both

cervical cancer precursors and invasive cervical cancers.

A meta-analysis of 28 studies evaluating the risk of cervical

cancer in women on oral contraceptives demonstrated that

the relative risk of invasive cervical cancer increased with

increasing duration of contraceptive use. After 10 years of

use, the summary relative risks for were 2.2 (95% CI. 1.9–

2.2) for all women and 2.5 (95% CI. 1.6–3.9) for HPV

positive women [174]. A recent reanalysis of epidemiolog-

ical studies involving over 50,000 women has confirmed

that oral contraceptive use increases the risk of cervical

cancer [6]. The impact of exogenous hormone use and

cervical disease could be explained by a number of mecha-

nisms including direct interactions between the hormones

and the HPV genome, as well as by indirect effects such as

a reduction in blood folate levels that is occasionally

observed in women on oral contraceptives. It is unclear

whether there is an association between endogenous hor-

mone levels and invasive cervical cancer. No association has

. Fig. 5.15

Distribution of SIL on the cervix. When both HSIL and LSIL

are present on the cervix, the HSIL generally develops

internally to the LSIL. It is much more likely that HSIL will

extend into the endocervical canal
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been found between age at menarche or age of menopause

and cervical squamous cell carcinoma.

Only a few studies have focused on relationships

between cervical cancer and diet, but some studies of the

association between micronutrients and cervical neoplasia

have shown a probable protective effect for folate, retinol,

and vitamin E and possibly for vegetable and several other

micronutrients [67, 180]. However, there has been no

confirmation of the role of any micronutrients in supple-

mentation trials. A review of the cervical disease and

antioxidant nutrients concluded that there are only six

studies that have properly controlled for HPV [31]. In

these six well-controlled studies, an inverse relationship

was observed between serum carotene and cervical carci-

nogenesis. Other studies have found an inverse association

between cervical neoplasia and serum lycopene and

beta-carotene [31]. Folate deficiency may also be a risk

factor and a case-control study recently reported that

higher folate levels are associated with significantly lower

risk of SIL [29, 151]. Other factors that may be important

include coinfection with Chlamydia trachomatis and

low socioeconomic status (even after accounting for

screening) [167].

Immunosuppression

Although cellular immune response against HPV are

rather poorly characterized, they clearly play an important

role in determining whether HPV infections are ultimately

cleared or whether they persist and can develop into

cervical neoplasia [179]. The human leukocyte antigen

DRB1*1301 appears to confirm a protective effect in epi-

demiological studies from diverse populations [194].

Immunosuppression is a well-established risk factor for

the development of both SIL and cervical cancer. Renal

transplant recipients have a relative risk of 13.6 for the

development of cervical carcinoma in situ compared to

women in the general population [204]. There is also

an association between cervical disease and infection

with the human immunodeficiency virus (HIV) [204].

HPV infections are more prevalent, and tend to be more

persistent in HIV-infected women. Numerous studies

have documented a higher prevalence of cervical neoplasia

among HIV-infected women compared to various control

groups of HIV-uninfected women [204]. There also

appears to be an increase in invasive cervical cancer, and

cervical cancer is classified as an AIDS-defining condition.

Among women in New York City, the standardized inci-

dence ratio for cervical cancer is 9.2 times higher in HIV

infected compared to noninfected women [59]. It is clear

that the invasive cervical cancers that do develop in HIV-

infected women act aggressively and respond poorly to

standard forms of therapy [117].

Clinical Features

SIL appears to be somewhat more frequently detected on

the posterior lip of the cervix compared to the anterior lip

of the cervix and is rarely seen at the lateral cervical angles

[73, 153]. SIL may expand horizontally and involve the

entire transformation zone, but it usually does not extend

onto the native portio epithelium. The endocervical

extension of SIL is not restricted and extension along the

entire endocervical canal and into the uterus can rarely

occur. The size and endocervical distribution of SIL tend

to vary directly with increasing severity of lesion grade.

HSIL usually has the largest surface area and more fre-

quently involves the endocervical canal.

Pathologic Findings

SIL is characterized by abnormal cellular proliferation,

abnormal maturation, and cytologic atypia. The cytologic

abnormalities include hyperchromatic nuclei, abnormal

chromatin distribution, nuclear pleomorphism, and

increased nuclear : cytoplasmic ratio. Nuclear atypia is

the hallmark of SIL. The nuclear borders are irregular,

and the chromatin is coarse, granular (salt and pepper),

or filamentous throughout the nuclear mass [134, 149].

Ultrastructurally, both the nuclear and cytoplasmic

alterations of SIL are consistent with a progressive lack of

normal differentiation [172]. There is a decrease in glyco-

gen, tonofilaments, desmosomes, and specialized junc-

tional units with increasing histologic dedifferentiation.

These alterations are correlated with a progressive

decrease in cellular adhesion, basal pseudopodia, and cell

contact inhibition demonstrated by time-lapse cinema-

tography in cells grown in vitro [161]. The surface ultra-

structure of SIL also differs from the normal architecture.

The most outstanding feature is the absence of surface

microridges and the presence of abundant microvilli.

The traditional grading of SIL was based on the pro-

portion of the epithelium occupied by basaloid, undiffer-

entiated cells, reflecting a progressive loss of epithelial

maturation, and decreasing glycogenization with increas-

ing lesion severity. The spectrum of epithelial alterations

that comprises SIL was therefore semiquantitatively clas-

sified into three categories: CIN grade 1 – neoplastic,

basaloid cells occupying the lower third of the epithelium;

CIN grade 2 – basaloid cells occupying the lower third to
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two-thirds of the epithelium; and CIN grade 3 – basaloid

cells occupying two-thirds to full thickness of the epithe-

lium, > Fig. 5.16. Adoption of TBS nomenclature to his-

tologic classification results in a two-tier rather than

a three-tier grading system.

LSIL

HPV-induced cytologic and histologic changes are con-

sidered the most characteristic features of LSIL (CIN 1).

The most important of these changes is significant nuclear

atypia. Nuclear atypia is characterized by variation in

nuclear size with nuclear enlargement, hyperchromasia,

and irregularity, and wrinkling of the nuclear membrane.

Nuclei often vary up to threefold in size and have quite

variable staining patterns, > Fig. 5.17. However, in LSIL

there is usually minimal nuclear atypia in the epithelial

cells residing in the lower third of the epithelium,
> Fig. 5.18. Cells in the superficial layers of the epithelium

may have nuclei that are somewhat smaller and

pyknotic. Squamous cells with productive HPV infections

also frequently show perinuclear cytoplasmic cavitation

or halos that are accompanied by thickening of the cyto-

plasmic membrane, > Fig. 5.19a. These halos are best

appreciated in cytology specimens, > Fig. 5.19b. They

develop because productive HPV infections induce cyto-

skeletal abnormalities that may lead to cytoplasmic cavi-

tation. The combination of significant nuclear atypia and

cytoplasmic halos has been termed koilocytosis or

koilocytotic atypia and is pathognomonic of a productive

HPV infected. Mitotic spindle abnormalities also occur in

productive HPV infections and these appear to interfere

with mitosis and cytokinesis. This leads to the polyploidy

and bi- or multinucleated cells that are usually present in

productive HPV infections, > Figs. 5.13 and > 5.19 [62].

Polyploid cells are cytologically atypical and are readily

recognized as being ‘‘abnormal’’ on either cytology or

histology. Taken together, the histological and cytological

features of koilocytosis, nuclear atypia, architectural

abnormalities, and multinucleation are pathognomonic

of an HPV-infected epithelium at any site in the lower

genital tract and are especially prominent in LSIL.

Squamous epithelium

Superficial zone

Midzone

Basal layer

Basement membrane
Demis

Infectious viral particles

Nuclei with episomal
viral DNA

Nuclei with integrated
viral DNA

Normal nuclei

Overexpression
of E6 and E7

Expression of early
and late genes

Normal cervix

Low grade High grade 

Grade 1 Grade 2 Grade 3

Squamous intraepithelial lesion

Cervical intraepithelial lesion

Invasive cancer

Adapted from Woodman et al, Nat Rev Cancer 2007;7:11-22

. Fig. 5.16

Cervical squamous carcinoma precursors. Schematic representation of cervical cancer precursors and the different

terminologies that have been used to refer to them. The risk of developing microinvasion from different states of SIL is

arbitrarily represented and is not necessarily proportional to that illustrated in this scheme
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The architectural abnormalities associated with

low-grade SIL are due to a proliferation of basal and

parabasal cells in the infected epithelium. The architec-

tural abnormalities associated with LSIL causes the

lesional tissue to appear quite different from the adjacent

epithelium. Therefore, LSIL can usually be identified at

lower magnifications based on the increased thickness of

the epithelium accompanied by cells with prominent

hyperchromatic nuclei in the upper levels of the epithe-

lium, > Fig. 5.20. HPV-induced hyperplasia can be

highly variable and takes many forms, but is most com-

monly characterized by papillomatosis and acanthosis,
> Fig. 5.21. One of the more common patterns of the

acanthosis is that of moderate epithelial thickening and an

undulating, slightly raised surface. In the older literature,

cervical lesions with HPV-associated cytopathic effects and

only a moderate degree of epithelial thickening were

referred to as condyloma planum or flat condyloma. Other

types of epithelial hyperplasia that can occur in productive

HPV infection are multiple papillary fronds containing

fibrovascular cores and pointed epithelial spikes,
> Fig. 5.22. Colposcopically, these can present as an

. Fig. 5.18

LSIL with minimal cytological atypia in lower third of the

epithelium. Typically, the cells in lower third of the

epithelium show minimal atypia in LSIL

. Fig. 5.19

Koilocytosis in LSIL. The cytological features of a productive

HPV infection include multinucleation and perinuclear

cytoplasmic cavitation or halos. The combination of nuclear

atypia and cytoplasmic halos is referred to as koilocytosis.

(a) Koilocytosis on histology, (b) Koilocytosis on cytology

. Fig. 5.17

Nuclear atypia in LSIL. Themost significant feature of LSIL is

nuclear atypia. This is characterized by nuclear

enlargement, hyperchromasia, nuclear irregularity, and

variation in nuclear size
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exophytic condyloma acuminatum similar to those that

occur on the vulva or vagina or as a less-exophytic lesion

with prominent, fine surface spikes. The latter are fre-

quently referred to in the colposcopic literature as spiked

condyloma. A third type of papillary low-grade CIN is

referred to as immature condyloma (e.g., papillary imma-

ture metaplasia). These represent infections of the trans-

formation zone epithelium by HPV 6 or 11. These lesions

typically have a filiform papillary architecture,
> Fig. 5.23a. Immature condylomas can be viewed as part

of a histologic spectrum that ranges from squamous pap-

illomas at the benign end to papillary carcinomas at the

malignant end. Because HPV 6- and 11-infected transfor-

mation zone epithelial cells do not mature, koilocytotic

features are minimized and these lesions retain an imma-

ture metaplastic phenotype, > Fig. 5.23b. Cells in imma-

ture condylomas demonstrate only amild degree of nuclear

atypia and typically have a relatively low mitotic index.

The surface of LSIL frequently has a layer of

parakeratosis and somewhat less commonly hyperkerato-

sis with an associated granular layer, > Fig. 5.24. When

gland involvement by the HPV-infected epithelium and

acanthosis predominate, the histological pattern appears

endophytic and superficially resembles that of an inverted

nasal papilloma.. Fig. 5.20

LSIL recognized at low magnification. LSIL can usually be

recognized at relatively low magnification based on the

increased thickness of the epithelium accompanied by

prominent hyperchromatic nuclei in upper level of the

epithelium

. Fig. 5.21

LSIL. Papillomatosis, acanthosis, parakeratosis, and

hyperkeratosis are frequently present

. Fig. 5.22

LSIL of type referred to as spiked condyloma. This lesion

shows exaggerated epithelial thickening with multiple

papillary fronds, each of which contains a fibrovascular

core. The individual cells in these lesions are similar to the

cells seen in flat lesions. Such lesions are referred to as

‘‘spiked condyloma’’ on colposcopy
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Differential Diagnosis

Studies measuring interobserver variability of histological

diagnosis of cervical lesions demonstrate that although

agreement between pathologists is excellent for invasive

lesions, and moderately good for HSIL, it is poor for

LSIL [87, 163, 171, 181]. In the NCI-sponsored ALTS

(ASCUS-LSIL Traige Study) multicenter study, 2,237

colposcopically directed biopsies that had been initially

diagnosed at the clinical performance sites were reviewed

by a quality control panel of pathologists. Only 43% of the

biopsies initially diagnosed as LSIL were classified as LSIL

after review, >Table 5.4. Most of the discrepancies were

due to the inability of the pathologists to distinguish LSIL

from reactive squamous proliferations. This suggests that

the morphologic criteria routinely used to distinguish

these two lesions have serious shortcomings.

Prospective follow-up studies indicate that the major-

ity of LSIL lesions spontaneously regress over a several year

period of time [126]. Therefore, it is not surprising that

lesions are frequently encountered that have some, but not

all of the features of LSIL. Such lesions may represent

regressing LSIL and are classified as borderline condyloma

by some authors [64]. Such lesions as described as having

mild acanthosis and mild cellular proliferation in the

parabasal layers remain quite organized. They show rare,

mildly atypical squamous cells in the intermediate and

superficial layers that are characterized by minor nuclear

enlargement, hyperchromasia, and sometimes binucleation,
> Fig. 5.25a, b. It is important to recognize that there are

no good molecular : histopathological correlation studies

of these lesions and therefore the clinical significance of

borderline condylomas is unknown and we do not recom-

mend the use of this term.

Two biomarkers, p16ink and Ki-67, appear to be useful

for differentiating SIL from other conditions. p16ink is

a cyclin-dependent protein kinase inhibitor that is

overexpressed in almost all HSIL and invasive cervical

cancers [96, 101, 188]. p16ink is particularly attractive as

a biomarker for HPV-associated SIL since overexpression

within cervical neoplasia has been directly linked to the

continued expression of the HPVoncogene E7. Moreover,

p16ink overexpression appears to be independent of

. Fig. 5.23

LSIL of type referred to as immature condyloma. These

lesions occur in the transformation zone and are associated

with HPV 6 or 11. (a) They typically form thin, papillary

projections. (b) Typically, the cells have a metaplastic

phenotype with minimal koilocytosis

. Fig. 5.24

LSIL with both hyperkeratosis and parakeratosis. Both

hyperkeratosis and parakeratosis are frequently associated

with LSIL
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. Fig. 5.25

LSIL of the type referred to as borderline condyloma.

(a) Lesions of this type have less nuclear atypia and

acanthosis than usually seen in LSIL. This lesion contains

considerable numbers of multinucleated cells. (b) It stains

positively with p16ink and we would classify it as LSIL

. Table 5.4

Variability in histopathological diagnoses in ALTS

Quality control panel review diagnosis

Initial

Dx WNL (%) ASCUS (%) LSIL (%) HSIL (%) Total

WNL 91 22 4 3 685

ASCUS 77 10 9 4 184

LSIL 44 4 43 13 887

HSIL 7 2 14 77 481

Modified from [181].

. Fig. 5.26

Junction between HSIL and normal squamous epithelium.

(a) This section shows the junction between a HSIL and

normal squamous epithelium. Both (b) p16ink and (c) Ki-67

staining demonstrates how sharp the demarcation usually

is between lesional and non-lesional tissue
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the particular type of high-risk HPV-associated with

the lesion. Studies have uniformly shown p16ink staining

to be absent in normal squamous epithelium and

benign inflammatory/reparative conditions, > Fig. 5.26b

[155, 188, 193, 211]. Therefore, it has been suggested that

p16ink immunostaining could improve the ability of

pathologists to differentiate between immature squamous

metaplasia or reaction/reparative conditions and SIL asso-

ciated with high-risk types of HPV. Since approximately

two-thirds of LSIL is associated with a high-risk type of

HPV, it is not surprising that approximately one-third to

half of LSIL will show strong diffuse staining of the basal

layer with p16ink, > Fig. 5.27a, b, and another one-third

show focal p16ink staining [75, 193, 211]. Therefore,

although absence of p16ink staining does not mean that

a lesion is not LSIL, the presence of strong diffuse staining

of the lower half of the epithelium is a fairly good indicator

that a lesion is a SIL. Ki-67 is a marker of cellular prolif-

eration that is also useful for the identification of SIL that

show staining in the upper two-thirds of the epithelium

whereas normal squamous epithelium typically shows

only limited staining in the parabasal cell layer,
> Figs. 5.26c and > 5.27c [86, 154]. However, unlike

p16ink, Ki-67 staining may be positive in HPV-negative

squamous metaplasia and reactive/reparative conditions

that reduces its usefulness in differentiating these condi-

tions from SIL.

Overdiagnosis of LSIL can be reduced if it is remem-

bered that significant nuclear atypia is the hallmark of SIL.

Correlation of HPV DNA with specific cytologic/histo-

logic findings has uniformly found that perinuclear halos

in the absence of significant nuclear atypia are nonspecific

features [60, 130, 195]. Therefore, the diagnosis of LSIL

should be made only when significant nuclear atypia

accompanies perinuclear halos and the indiscriminate

use of the term ‘‘koilocytosis’’ whenever the cervical

squamous epithelium demonstrates the slightest hint of

‘‘cytoplasmic vacuolization’’ should be discouraged. Cyto-

plasmic vacuolization in the absence of nuclear atypia

is a nonspecific change that may occur as a reflection

of atrophy-related vacuolar degeneration or with

prominent glycogen vacuolization of the normal squa-

mous epithelium, > Fig. 5.28a, b. Although LSIL does

occur in postmenopausal women, it is uncommon.

‘‘Pseudokoilocytes’’ can also be seen in non-HPV-related

infections, such as trichomoniasis, Gardnerella vaginalis,

and candidiasis, > Fig. 5.29. In contrast to the focal dis-

tribution of koilocytes in LSIL, cells of normal squamous

epithelium that have perinuclear clearing are not sharply

demarcated, the nuclei are not enlarged or atypical, and

multinucleated cells are infrequent. In addition to the

. Fig. 5.27

p16ink and Ki-67 staining of LSIL. Approximately one-third

of LSIL will show strong diffuse staining of the lower

portion of the epithelium with p16ink. Most LSIL will have

an increased Ki-67 labeling index. (a) H&E, (b) p16ink, and

(c) Ki-67 staining
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absence of nuclear atypia, normal stratification and mat-

uration are maintained in such conditions, whereas in

HPV-associated lesions, there is some degree of cellular

disorganization, particularly near the surface, and there is

disturbance in the normal pattern of maturation.

Misdiagnosis of LSIL as HSIL can be avoided by rec-

ognizing that LSIL generally does not have a high mitotic

index, loss of cell polarity, and abnormal mitotic figures

(AMFs). Although a diagnosis of LSIL requires significant

atypia, the atypia does not usually involve the basal or

parabasal cell layers. The classification of lesions that have

the characteristic histologic features of LSIL, but also have

. Fig. 5.28

Atrophy-related perinuclear halos. (a) Biopsy from

a postmenopausal patient. The squamous epithelial cells

show prominent perinuclear halos, but do not have

significant nuclear atypia. (b) This lesion does not stain for

p16ink

. Fig. 5.29

Pseudokoilocytosis secondary to infection. (a) Infection-

related perinuclear halos are frequently observed in women

with non-HPV-related infections. Generally in infection

considerable numbers of inflammatory cells are present.

(b) At higher magnification, the nuclei are not as enlarged

or atypical as usually seen in LSIL and multinucleated cells

are infrequent
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AMFs is controversial. AMFs generally indicate that

a lesion is aneuploid, > Fig. 5.30. Therefore, an argument

could be made that lesions with AMFs should be classified

as HSIL, although in the absence of significant basal or

parabasal atypia many pathologists would classify low-

grade-appearing lesions with only one or two AMFs as

LSIL. It is also important to note that many HSIL have

significant koilocytotic change in the upper layers of the

epithelium, so simply having koilocytosis and differentia-

tion in the upper half of the epithelium should not result

in a lesion being classified as LSIL if it has significant

basal–parabasal nuclear atypia, > Fig. 5.31. > Figure 5.32

is a lesion that might be classified as LSIL by some pathol-

ogists. However, the lesion has significant basal and

parabasal nuclear atypia, as well as a mitosis in the

midportion of the epithelium and an AMF. Therefore,

we would classify this lesion as a HSIL.

HSIL

In HSIL (CIN 2, 3), atypia should be present in all layers of

the squamous epithelium, but to an extent and degree that

exceeds what is seen in LSIL. There is significant basal-

parabasal nuclear atypia and AMFs. Immature basal-type

cells typically occupy more than the lower third of the

. Fig. 5.30

Abnormal mitotic figures (AMFs) in SIL. AMFs indicate that

a lesion is aneuploid and are typically found in HSIL

. Fig. 5.31

HSIL mimicking an LSIL. This lesion has marked koilocytosis

in the upper half of the epithelium, but has significant

atypia of the basal, parabasal layers and abnormal mitotic

figures (AMFs). Because of the atypia in the basal and

parabasal layers, this should be classified as HSIL

. Fig. 5.32

LSIL versus HSIL. Sometimes it is difficult to differentiate

between LSIL and HSIL. This lesion has many features of

LSIL, but also has a mitosis in the middle of the epithelium

and an abnormal mitotic figure (AMF) and based on this it

should be classified as HSIL
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epithelium, > Fig. 5.33. In addition, there is nuclear

crowding, pleomorphism, and loss of the normal cell

polarity. The nuclei of the immature basal-type cells are

enlarged when compared to the nuclei of cells at compa-

rable levels of the normal epithelium. This nuclear

enlargement is frequently most pronounced in the lower

half of the epithelium although in all cases the superficial

cells demonstrate some degree of nuclear enlargement.

As in LSIL, the nuclei are hyperchromatic and the chro-

matin is finely to coarsely granular,> Fig. 5.34. Prominent

nuclei or chromocenters are uncommon. Normal and

abnormal mitotic figures are present and mitoses are

usually present in the upper half of the epithelium. Cyto-

plasm is usually scant resulting in an increase in the

nuclear : cytoplasmic ratio. Cell borders between the

primitive cells are usually indistinct. The cells overlying

the basal-type cells also have atypical nuclei but have more

cytoplasm and therefore lower nuclear : cytoplasmic

ratios, more distinct cell boundaries, and can have prom-

inent HPV cytopathic effects, including perinuclear

halos and bi- or multinucleation. In the superficial layers

of the epithelium, individual dyskeratotic cells may be

seen, > Fig. 5.35. These cells are small with pyknotic

hyperchromatic nuclei and dense acidophilic cytoplasm.

Another characteristic feature of HSIL is the variability in

nuclear size (anisonucleosis), > Fig. 5.36. It should be

stressed, however, that this is a variable histological fea-

ture. In some HSIL lesions, particularly those that were

previously termed carcinoma in situ, the nuclei at first

glance appear relatively uniform in size, although careful

scrutiny will reveal some variation in nuclear size and

shape, > Fig. 5.37. Many HSIL lesions also have

koilocytotic features in the upper layers of the epithelium

similar to what is seen in LSIL, > Fig. 5.38. However, these

koilocytotic features are often associated with bizarre

nuclei and abnormal keratinization. These lesions were

previously classified as CIN 2.

The original CIN terminology subdivides HSIL into

two categories: CIN 2 and CIN 3. This distinction is made

based on the proportion of the epithelial thickness occu-

pied by undifferentiated neoplastic cells. In CIN 2, the

immature basaloid-type cells occupy up to two-thirds of

the epithelial thickness, but do not extend into the upper

third of the epithelium, > Fig. 5.38. Similarly, mitoses are

found in the lower two-thirds of the epithelium, but not in

the upper third. In CIN 3 lesions, immature basaloid-type

cells occupy the upper third of the epithelium and mitoses

can be present at any level, > Fig. 5.39. Studies of the

reproducibility of the histopathological diagnosis of dif-

ferent grades of cervical cancer precursors have shown that

diagnosis of CIN 2 is not reproducible [33, 87, 163]. The

lack of reproducibility of the diagnosis of CIN 2 is due to

. Fig. 5.33

HSIL. Undifferentiated neoplastic cells replace 50–70% of

the epithelium. The nuclear : cytoplasmic ratio is high, and

the cytoplasmic membranes and the basal layer are

indistinct

. Fig. 5.34

HSIL. This is a typical HSIL with numerous mitoses in

the middle portion of the epithelium and immature

basaloid cells extending almost to the surface
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the subjective criteria used to separate the different grades

of CIN and the fact that the thickness of the epithelium

occupied by immature basaloid-type cells varies consider-

ably, even in cervical biopsy specimens.

In most tissues, aneuploidy is a marker of malignant

potential and multiple studies have shown that the major-

ity of HSIL lesions are aneuploid [17, 19, 20]. A number of

studies have compared histologic features with ploidy

levels and found that cervical lesions with diploid or

polyploid DNA contents generally retain polarity of the

basal cell layer and lack AMFs, whereas aneuploid lesions

have more marked nuclear atypia and more cellular dis-

organization. The best histologic correlate of aneuploid is

AMFs [13, 63]. Therefore, some authors have suggested

that AMFs other than multipolar and dispersed meta-

phases are an accurate histologic surrogate of aneuploidy

and can be used as a histological determinate for discrim-

inating between LSIL and HSIL [160]. Although AMFs are

commonly seen in HSIL, > Fig. 5.39, they should not be

used as the sole criterion for discriminating between LSIL

and HSIL for several reasons: (1) they can be difficult to

distinguish from karyorrhexis, (2) detection of AMFs is

influenced by variables that are independent of ploidy

level, including size of biopsy, quality of fixation, quality

of the microscopic section, and number of levels exam-

ined, and (3) some HSIL lesions, and even some invasive

cancers, lack AMFs and are not aneuploid [74, 134].

Therefore, although a lesion showing the above features

with unequivocal AMFs should be classified as HSIL, the

converse is not true. Lesions with the other histological

features of a HSIL should be classified as such even in the

absence of AMFs. It is also important to point out that

using these criteria, some high-grade lesions will have cells

with prominent HPV cytopathic effects similar to those

seen in LSIL, > Figs. 5.31 and> 5.32. The presence of such

cells should not be taken as evidence that the lesion is low

grade if other features of a high-grade lesion are present.

Therefore, the criteria that are used for distinguishing

LSIL from HSIL include other features such as the distri-

bution of immature, basal-type cells, the level at which

mitotic figures in the epithelium are identified, the extent

. Fig. 5.35

HSIL with dyskeratotic cells. This HSIL shows both

parakeratosis and dyskeratotic cells (small dark cells with

pyknotic nuclei and eosinophilic cytoplasm) in the upper

half of the epithelium

. Fig. 5.36

HSIL withmarked variability in nuclear size (anisonucleosis).

Anisonucleosis is a variable feature of HSIL
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of abnormalities of differentiation and polarity, and the

degree of nuclear atypia, >Table 5.5.

It is important to recognize that HSIL has quite

a variable histological presentation, especially with respect

to size of the cells, extent of koilocytosis, degree of atypia,

and degree of keratinization. The most common different

presentations include a mature or koilocytotic form

that is characterized by prominent HPV features (i.e.,

koilocytosis) accompanied by atypia of the basal and

parabasal cell layers together with mitotic figures, includ-

ing abnormal forms, in the upper two-thirds of the epi-

thelium. Another commonly encountered presentation is

keratinizing HSIL that has quite prominent superficial

keratinization accompanied by cells with the typical his-

tological and cytological features of HSIL, > Fig. 5.40.

Other HSILs show less keratinization but have

a prominent layer of parakeratotic cells, > Fig. 5.41. Per-

haps the most difficult forms of HSIL to recognize are

those that have an immature metaplastic phenotype.

These lesions resemble immature squamous metaplasia

and are sometimes encountered underneath an intact

columnar epithelium,> Fig. 5.42. Compared to immature

squamousmetaplasia, HSILwith an immaturemetaplastic

phenotype shows a greater degree of hyperchromasia and

anisonucleosis. Nuclear density does not decrease in the

superficial cell layers and a syncytium of nuclei can

. Fig. 5.38

HSIL with marked koilocytosis. In addition to having

immature basaloid cells extending to the middle of the

epithelium, this lesion has considerable koilocytotic

features. Lesions with this histology were previously

classified as CIN 2

. Fig. 5.39

HSIL. This form of HSIL has immature basaloid cells and

mitoses extending almost to the surface. Lesions with this

histology were previously classified as CIN 3

. Fig. 5.37

HSIL. The full thickness of the epithelium is composed of

small, undifferentiated neoplastic cells. This is the classic

small cell carcinoma in situ. Note numerous mitotic figures,

loss of cellular maturation and organization, and lack of

koilocytes
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sometimes be seen in the superficial layers. p16Ink is

very useful in diagnosing these lesions, > Fig. 5.43a, b. In

addition, some HSIL have both squamous and mucinous

differentiation, > Fig. 5.44a. This reflects the multipoten-

tial nature of the cells in the transformation zone. These

lesions with both squamous and mucinous differentiation

have been referred to as stratified mucin-producing

intraepithelial lesion (SMILE) and contain cells with

prominent mucin droplets [145]. SMILE usually shows

a high Ki-67 labeling index and strong diffuse staining

with p16Ink, > Fig. 5.44b, c. These lesions are often found

in association with both HSIL and adenocarcinoma in situ

(AIS) [145].

. Table 5.5

Distinguishing features of LSIL and HSIL

Feature LSIL HSIL

HPV types Any

anogenital

HPV

High-risk

typesa

Koilocytosis Frequently

present

Occasionally

present

Ploidy Mostly diploid

or polyploid

Usually

aneuploid

Abnormal mitotic figures

(AMFs)

Absent Frequent

Location of undifferentiated

cells and mitotic figures

Lower third Upper two-

thirds

aHigh risk types of HPV include 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58,

59, 66.

. Fig. 5.40

HSIL with hyperkeratosis and parakeratosis. Prominent

keratinization is frequently seen in HSIL. This HSIL has

a thick plaque of keratin on the surface that can often be

seen at the time of a gynecological examination. Clinicians

call plaques of keratin on the surface of the cervix

leukoplakia. Parakeratosis is also present

. Fig. 5.41

HSIL with prominent abnormal parakeratosis. This HSIL has

a superficial layer of compacted parakeratotic cells that

appear abnormally keratinized

. Fig. 5.42

HSIL with metaplastic features. This HSIL has a metaplastic

appearance and is covered by columnar epithelium. The

degree of nuclear atypia is too great for this to be

metaplasia
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In the past, some investigators have proposed for-

mally subtyping high-grade precursors into small cell

anaplastic, large cell keratinizing, and large cell non-

keratinizing dysplasia [147, 157]. Because accurate studies

concerning the invasive potential of each of these subtypes

are lacking, prediction of the likelihood of progression to

invasive carcinoma should not be based on the above

subclassification.

Differential Diagnosis

Immature metaplasia, reactive/reparative processes, and

atrophy are the most common lesions mistaken for

HSIL. This is because cells of these lesions can show

immaturity of the squamous epithelium, nuclear atypia,

and inflammatory cellular changes. In immature

. Fig. 5.43

HSIL with metaplastic features. (a) This lesion is relatively

bland appearing, but has considerable numbers of mitotic

figures. (b) P16ink staining demonstrates strong diffuse

positivity

. Fig. 5.44

Stratified mucin-producing intraepithelial lesion (SMILE).

(a) These HSIL show both mucinous and squamous

differentiation. (b) It has a high Ki-67 labeling index and

(c) stains positively for p16ink
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metaplasia, the full thickness of the epithelium is com-

posed of immature parabasal cells with a high nuclear :

cytoplasmic ratio, > Fig. 5.45. The cells usually are vertical

and the nuclei are only slightly hyperchromatic. The most

helpful feature in distinguishing HSIL with an immature

metaplastic phenotype from immature metaplasia is the

absence of nuclear pleomorphism in the latter. The chro-

matin in metaplastic squamous epithelium is finer and

more evenly distributed than in HSIL. In addition, cellular

polarity is retained, cell membranes are clearly defined,

and cellular crowding is not marked. Immaturemetaplasia

typically shows a regularity of nuclear spacing and the

lesions lack significant variation in nuclear size and

staining pattern. Atypical cells are rarely seen in the super-

ficial layers of the epithelium and the superficial layers of

the epithelium often appear more normal than the lower

half. Mucinous epithelium is often present on the surface

of immature metaplastic squamous epithelium but only

occasionally overlies HSIL, > Fig. 5.46. Immature meta-

plasia may havemitotic activity, but AMFs are not present.

When significant numbers of mitoses are present it is

more likely that the lesion represents a HSIL, > Fig. 5.47.

Sometimes, there may be more pronounced nuclear

atypia within immature metaplasia, > Fig. 5.48a, b. Such

lesions are designated by some as atypical immature

metaplasia (AIM) [42]. Histologically, AIM lesions have

a monomorphic population of squamous cells that retain

. Fig. 5.45

Immature squamous metaplasia. Metaplastic squamous

cells are regularly oriented with uniformly disposed nuclear

chromatin and cellular borders. Intracellular bridges are

present

. Fig. 5.46

Immature squamous metaplasia. This lesion has a relatively

uniform metaplastic appearance, but the nuclei are

hyperchromatic and irregular. Some mitoses are present.

However, the lesion is found underlying columnar

epithelium and the degree of nuclear atypia is insufficient

to warrant a diagnosis of HSIL

. Fig. 5.47

HSIL. This lesion has a relatively uniform metaplastic

appearance, but has considerable numbers of mitoses and

exhibits loss of polarity. It is somewhat similar to the lesion

shown in > Fig. 5.46. However, this lesion showed strong

diffuse p16ink staining throughout its full thickness (not

shown) and was associated with classic HSIL in other

sections. Immunohistochemical staining for p16ink is helpful

in classifying lesions of this type
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their cellular polarity. They are more cellular than the

usual immature squamous metaplasia but show a low

mitotic activity, usually less than one mitoses per ten

high-powered fields and very few cells are Ki-67 positive

[64]. The use of the term AIM is not generally

recommended unless clarified with a note because it is

not widely accepted and may be confusing to clinicians.

Moreover, an AIM diagnosis is poorly reproducible and

many of the lesions diagnosed as AIMwill be accompanied

by a concurrent or subsequent diagnosis of HSIL [143]. In

one study, 80% of high-risk HPV positive patients with

AIM lesions had a follow-up or concurrent diagnosis of

HSIL [70] suggesting that the lesions classified as AIM

were very likely subtle forms of HSIL.

Reparative processes are also sometimes very difficult

to differentiate from HSIL, > Fig. 5.49. In reparative pro-

cesses atypical basal cells occupy the lower half of the

epithelium but the cells have a regular nuclear outline,

prominent nucleoli, and usually have distinct cell mem-

branes. In addition, dense acute and chronic inflamma-

tory infiltrates are usually present. In reactive/reparative

processes there is usually intracellular edema which leads

to spongiosis of the epithelium. Multinucleated cells are

generally not observed and the superficial epithelial cells

lack the marked variability in nuclear size, shape, and

density that characterize HSIL.

Atrophy can have a variety of histological appearances

and is occasionally difficult to distinguish from HSIL

because it is composed of basal and parabasal cells show-

ing no differentiation. In most instances the atrophic cells

are immature but they are quite bland appearing.

Although there is a high nuclear : cytoplasmic ratio,

atrophic epithelium is thin and shows no nuclear pleo-

morphism, mitotic activity, atypia, or lack of polarity.

. Fig. 5.48

Atypical immature metaplasia (AIM). (a) This immature

squamous metaplastic lesion has more pronounced nuclear

atypia than usually seen in metaplasia. Lesions with this

histology are referred to by some as AIM lesions. (b) This

particular lesion has negative/patchy p16ink staining

. Fig. 5.49

Reparative process mimicking HSIL. This reparative process

shows more nuclear variability than usually seen in repair.

However, there is considerable inflammation present
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These cases rarely are mistaken for HSIL, provided the

patient’s age is known. However, in other instances atro-

phy results in disturbances in cellular maturation with

pseudokoilocytotic cells and cells with nuclear enlarge-

ment and nuclear hyperchromasia, > Fig. 5.50. Finally,

HSIL, particularly with extensive gland involvement,

may be confused with microinvasive carcinoma (see
>Chap. 6, Carcinoma and Other Tumors of the Cervix),
> Fig. 5.51.

In our experience it is sometimes simply impossible to

distinguish immature metaplasia, AIM, reactive/repara-

tive changes, or atrophy from HSIL based on histopathol-

ogy alone. In these cases, immunohistochemical staining

is essential in differentiating HSIL from the other condi-

tions. P16ink is overexpressed in almost all HSIL and

invasive cervical cancers and almost all HSILs show

strong, diffuse staining of the epithelium, > Fig. 5.52

[96, 101, 188]. Both reparative/metaplastic processes and

atrophic epithelium do not stain with p16ink, > Figs. 5.48b

and > 5.50c. Atrophic epithelium shows either absent or

. Fig. 5.50

Atrophy mimicking HSIL. (a) In severe atrophy, there can be

considerable variation in nuclear size and irregularly

oriented cells mimicing HSIL. (b) Atrophy has a very low

Ki-67 staining index and (c) does not stain with p16ink

. Fig. 5.51

HSIL extending into endocervical glands. When HSIL

extends into endocervical crypts or glands, it can

sometimes be misinterpreted as an invasive lesion

. Fig. 5.52

p16ink immunostaining of HSIL. HSIL typically shows strong,

diffuse staining with p16ink
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minimal staining with Ki-67, whereas HSIL shows consid-

erable numbers of labeled cells in all layers of the

epithelium.

Behavior of SIL

Before discussing the behavior of SIL, it is important to

emphasize that most natural history studies were

conducted in the 1970s and 1980s prior to our enhanced

understanding of the role of HPV in the pathogenesis of

cervical cancer and the realization that LSIL is simply

a cytological and histological marker for a productive

HPV infection. Moreover, over the last decade, we have

come to realize that not only is the interpretation of

cervical biopsies and cytology subjective and prone to

considerable error, but also that colposcopy is much less

accurate than previously thought [66, 120, 181]. Never-

theless, the older natural history studies remain important

because they provide insight into both the likelihood that

a woman with SIL will spontaneously clear her lesion and

the likelihood that she will develop an invasive cervical

cancer. Since these studies used the dysplasia/CIS or CIN

terminology, in this section those terms will be retained in

order to accurately describe the findings from these stud-

ies. Two approaches have been used to determine the

natural history of SIL. These are prospective, clinical

follow-up studies of individual women with cervical

lesions and epidemiological studies linking cytology

records with cancer registries. Prospective clinical follow-

up studies of the ‘‘natural history’’ or behavior of SIL have

provided widely varying estimates of the rate of progres-

sion and regression in the different lesions. This is not

surprising since various studies have used different entry

criteria, different diagnostic criteria for categorizing

lesions as SIL, and different study designs. For example,

some studies have used punch biopsy and endocervical

curettage (ECC) to establish the diagnosis. These diagnos-

tic methods may remove (treat) lesions and therefore may

interfere with long-term analysis by increasing the fre-

quency of spontaneous regression and decreasing the fre-

quency of progression [137].
>Table 5.6 provides a summary of a meta-analysis of

clinical follow-up studies of biopsy-confirmed CIN

published through the mid-1990s [129]. The higher the

grade of a lesion, the more likely it is to persist and the less

likely it is to regress. Overall, it appears that approximately

57% of CIN 1 lesions spontaneously regress in the absence

of therapy, and 11% progress to carcinoma in situ. The

rates of persistence and progression are greater for high-

grade CIN. Forty-three percent of CIN 2 lesions regress

and 22% progress to carcinoma in situ. The equivalent

rates for CIN 3 lesions were 32% regression and 12%

progression to carcinoma in situ. Overall, the progression

of all grades of CIN to invasive cancer in the published

observational studies is 1.7%. More recently, Castle et al.

published estimates of the rate of spontaneous regres-

sion of biopsy-confirmed CIN 2 and found that after

24 months of follow-up 43% of the lesions had regressed,

which is almost identical to what was found by the meta-

analysis of older studies [32].

In 1998, Melnikow et al. performed a meta-analysis of

studies in which women with a cytologic result of SILwere

followed [126]. The analysis included 13,226 women with

a cytologic result of LSIL who were followed for at least

6 months and had a median-weighted follow-up of

29 months. There were 10,026 women with HSIL who

had a median-weighted follow-up of 25 months. The

pooled estimates for regression to normal were 47% for

LSIL and 35% for HSIL, > Fig. 5.53. No evidence of

a relationship between the proportion of subjects

regressing to normal and the length of follow-up was

observed. Rates of progression of LSIL were 7% at

6 months and 21% at 24 months. For HSIL, the 6- and

24-month pooled progression rates were 7 and 24%. The

pooled progression rates for invasive cancer at 6 and

24 months for LSIL were 0.04 and 0.15%, respectively.

For HSIL, they were 0.15% at 6 months and 1.44% at

24 months. A much higher rate of regression of cytologi-

cally diagnosed LSIL has been reported by Moscicki et al.

who prospectively followed a cohort of young womenwith

LSIL. After 12 months of follow-up, 61% had regressed

and by 36 months of follow-up 91% had regressed [133].

Another very informative study evaluated the records

of the largest cytology laboratory serving the Toronto

(Canada) region and linked these records with the Ontario

Tumor Registry for the years of 1962–1980 [80]. During

this period of time, most women with dysplasia who were

evaluated by this laboratory were managed conservatively

and did not undergo treatment. This study provides

a unique insight into the long-term natural history of

. Table 5.6

Natural history of CIN is dependent of lesional grade

% Regression % Persist Progress to CIS

CIN 1 57 32 11

CIN 2 43 35 22

CIN 3 32 56 12

From [129]
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untreated SIL, >Table 5.7. The key findings of this study

were that after 10 years of follow-up only 12% of untreated

mild dysplasia and 17% of untreated moderate dysplasia

were diagnosed with carcinoma in situ. At 10 years, 88% of

the mild dysplasia and 83% of cases of moderate dysplasia

had regressed [80].

What these studies show is that the vast majority of

LSIL spontaneously regress in the absence of treatment

and the risk that a womanwith a LSILwill be subsequently

diagnosed with either carcinoma in situ or invasive cervi-

cal cancer is relatively low. They also demonstrate that the

likelihood that HSIL will regress in the absence of treat-

ment is higher than many clinicians realize and that it

generally takes many years for a HSIL to progress to an

invasive carcinoma.

Management

Colposcopy combined with colposcopically directed

cervical biopsies are the primary modality by which

women with abnormal Pap smears are evaluated.

Colposcopic examination consists of viewing the cervix

with a long-focal-length, dissecting-type microscope at

a magnification of about 16� after a solution of dilute

(4%) acetic acid has been applied to the cervix. The acetic

acid solution acts to remove and dissolve the cervical

mucus and causes SIL to become whiter than the sur-

rounding epithelium (acetowhite), > Fig. 5.54. This col-

oration allows the colposcopist to identify and biopsy

epithelial lesions. In addition to allowing the detection of

acetowhite areas, colposcopy also allows for the detection

of blood vessel patterns that can indicate HSIL and the

detection of invasive cancers. Colposcopy and appropri-

ately directed biopsy have greatly facilitated the manage-

ment of patients with preinvasive lesions of the cervix

because it allows the clinician to rule out invasive cancer

and determine the limits of preinvasive disease. Conser-

vative ablative treatment modalities such as cryosurgery,

laser ablation, and loop electrosurgical excision procedure

(LEEP) can then be used to treat preinvasive disease, with

success rates similar to those obtained with cone biopsies.

Precursors of Cervical Adenocarcinoma

Terminology and Historical Perspective

The first indication that precursor lesions for invasive

endocervical adenocarcinomas exist came in 1952 when
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. Fig. 5.53

Pooled estimates of the rates of spontaneous regression (left panel) of a cytologic diagnosis of LSIL and HSIL. Pooled

estimates of the rates of spontaneous progression (right panel) of LSIL and HSIL after 6 months (circles) and 12 months

(squares). Progression of HSIL is from CIN 2 to CIN 3 or carcinoma in situ. Bars represent 95% confidence intervals (Modified

from reference [126])

. Table 5.7

Toronto long-term follow-up of abnormal cervical cytology

Grade of lesion 2 years 10 years

Regression ratesa

Mild dysplasia 44% 88%

Moderate dysplasia 33% 83%

Progression ratesb

Mild dysplasia 0.6% 12%

Moderate dysplasia 1.5% 17%

Severe dysplasia 2.8% 21%

aRegression to within normal limits.
bProgression to carcinoma in situ or worse.

Modified from [80].
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Helper described highly atypical neoplastic cells lining

architecturally normal endocervical glands adjacent to

frankly invasive endocervical adenocarcinomas [76].

Shortly thereafter, Friedell and McKay described two

patients with atypical glandular lesions of the cervix and

designated these lesions AIS because of their histological

resemblance to invasive endocervical adenocarcinoma

[61]. One of these patients had a coexistent invasive ade-

nocarcinoma of the cervix and one, squamous ‘‘carcinoma

in situ.’’

By analogy to squamous cell cervical cancer precur-

sors, some authors have proposed parallel classification

schemata for endocervical adenocarcinoma precursors

that include lesions with a lesser degree of abnormality

than AIS [23, 26, 69, 115]. Such low-grade putative glan-

dular precursor lesions were originally termed

endocervical dysplasia by Bousfield et al. but other terms

such as atypical hyperplasia are also used to refer to lesions

that resemble AIS, but have a somewhat lesser degree of

nuclear atypia and mitotic activity [23, 81]. Gloor and

associates suggested that the term cervical intraepithelial

glandular neoplasia (CIGN) be used to refer to both

endocervical glandular dysplasia and AIS and that

endocervical glandular dysplasia be classified as either

CIGN grade 1 or 2 and AIS be classified as CIGN grade 3

[71]. The World Health Organization utilizes the term

glandular dysplasia to describe a ‘‘glandular lesion charac-

terized by significant nuclear abnormalities that are more

striking than those in glandular atypia, but fall short of

the criteria for adenocarcinoma in situ’’ [186]. Because

of the relative rarity of endocervical glandular dysplasia,

the subjective nature of the morphologic criteria used to

distinguish it from AIS, and the infrequent coexistence of

endocervical glandular dysplasia with AIS, the significance

of endocervical glandular dysplasia is not known [110].

A number of studies have utilized objective biomarkers

including HPV DNA positivity, proliferation markers

such as Ki-67/MIB-1, p16INK, and selective mucin staining

to determine whether endocervical glandular dysplasia

acts as a precursor to AIS or invasive endocervical adeno-

carcinoma [3, 10, 71, 77, 109, 111, 136, 162, 185].

Although some of these studies have shown a similar

pattern of biomarker expression in both endocervical

glandular dysplasia and AIS, most recent studies have

not [85, 110, 162]. Investigators who advocate the use of

the term ‘‘glandular dysplasia’’ do so under the misguided

notion that there is a similar relationship of glandular

precursors to HPV infection as there is for squamous

precursor lesions. As previously discussed, the histologic

manifestation of productive viral infection is LSIL (mild

dysplasia). Productive HPV infection is tightly linked to

squamous differentiation. Glandular epithelium does not

support productive infection. Accordingly, there is no

comparable low-grade lesion in glandular epithelium.

Since the term glandular dysplasia implies a relationship

to AIS and invasive carcinoma that does not exist, the use

of this term should be discontinued. Instead, atypical

glandular proliferations that fall short of AIS should be

evaluated using biomarkers such as p16INK and Ki-67 and

classified as reparative changes if they are p16INK negative

and show a low Ki-67 labeling index. In contrast, if they

express p16INK strongly and diffusely and show a high

Ki-67 proliferation index they are classified as AIS.

Epidemiology and Etiology

Over the last 3 decades, endocervical glandular lesions

have received increasing attention. This is attributable to

a variety of factors. One is a perception that the prevalence

of adenocarcinomas of the cervix and its precursor lesions

is increasing. There has been a documented absolute

increase in the prevalence of invasive adenocarcinomas

in specific groups of women in both the USA and Europe.

This may be due, in part, to the increased routine use of

cytobrushes in screening and the widespread adoption of

excisional methods for treating SIL such as the LEEP that

permit pathological examination of the entire transforma-

tion zone. In addition, there is an increased awareness of

these lesions by pathologists, and an awareness by

colposcopists that certain types of glandular lesions are

difficult to recogniz colposcopically.

. Fig. 5.54

Colposcopic appearance of SIL. An acetowhite, well-

circumscribed lesion is present at the external os
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The prevalence of AIS is not known but it is consider-

ably less common than SIL. In most series, the ratio

between AIS and HSIL has ranged from 1:26 to 1:237.

Estimates for the USA as a whole are available in the

SEER public database that contains data from patients

entered into the database between 1976 and 1995, which

is the last year that in situ carcinomas were reported

to the database [5, 192]. In the SEER registry, there are

a total of 149,178 women with either in situ or invasive

cervical cancer. Of these, 96% had squamous lesions and 4%

had glandular lesions. 121,793 (82%) of all cervical lesions

were classified as in situ and of these, 120,317 (99%) were

squamous cell carcinoma in situ and only 1,476 (1%) were

AIS. For comparison, of the 27,385 women with invasive

cervical cancer, 4,369 (16%) had invasive adenocarcinoma.

In 1991–1995, the age-adjusted incidence rate in the SEER

database for squamous carcinoma in situ in White women

was 27.93 cases per 100,000, whereas the age-adjusted inci-

dence rate for AIS was only 1.25 per 100,000 [152, 192].

Although the overall incidence of AIS remains quite

low, the incidence increased approximately sixfold from

the 1970s to the 1990s [192]. Because AIS is no longer

reported, we do not know if the incidence has continued

to increase over the last 2 decades. AIS rates peak at age

35–44 years in both White and Black women [192].

The age relationship between AIS and invasive adeno-

carcinoma is similar to that of HSIL and invasive squa-

mous cell carcinoma, suggesting that AIS is a precursor

lesion [152]. However, unlike squamous lesions of the

cervix in which high-grade precursors occur more fre-

quently than invasive cancer, exactly the opposite relation-

ship exists for AIS and invasive adenocarcinoma of the

cervix. The incidence of invasive glandular lesions is

higher than that of noninvasive glandular lesions in all

age groups [152]. A number of reasons have been pro-

posed for this apparent discrepancy, including the fact that

AIS is more difficult to detect both cytologically and

colposcopically than is SIL and, therefore, might not be

detected prior to the development of invasive adenocarci-

noma. The experience reported for both Finland and

Australia indicates that few women with endocervical

adenocarcinoma are identified through screening [128,

140]. Additional support implicating AIS as a precursor

of invasive adenocarcinoma comes from several anecdotal

case reports and two small series of patients who had

cytological or histological evidence of AIS several years

prior to the detection of invasive adenocarcinoma [18, 21,

95]. Although these studies have been interpreted as indi-

cating that AIS is a precursor lesion, it is conceivable that

an unrecognized invasive cancer was present at the time of

the original Pap test or cervical biopsy.

The proportion of AIS that occurs in association with

SIL ranges from 24% to 75% [4, 38, 51]. This suggests that

the two types of lesions may share a common etiology.

Moreover, many of the risk factors are similar between

glandular and squamous lesions. These include multiple

sex partners, use of oral contraceptives, early onset of

sexual activity, and low socioeconomic class [190]. Both

squamous and glandular lesions also appear to be associ-

ated with high-risk types of HPV. Using in situ hybridiza-

tion, Tase and coworkers examined eight cases of AIS for

the presence of HPV DNA and found that five of the cases

contained HPV but that, unlike SIL lesions analyzed with

the same method, the majority of AIS was associated with

HPV 18 as opposed to HPV 16 in SIL [184]. Since this

initial report, other groups have analyzed AIS for the

presence of HPV DNA, and it appears clear that most

AIS is associated with HPV DNA and that HPV 16 and

18 are the most commonly encountered types. Duggan

analyzed a series of 37 cases of AIS using PCR with dot

blot enhancement and identified HPV 18 in 43% of

cases and HPV 16 in 23% [55]. HPV DNA positivity was

not correlated with any clinical variable in that series.

Recently, Quint et al. analyzed 31 cases of AIS using

a highly sensitive PCR method and identified HPV DNA

in all of the cases. HPV 18 was found in 26% and HPV 16

in 70% [156].

Clinical Features

Most women with AIS are asymptomatic and the lesions

are detected either during screening or fortuitously on an

ECC, cervical punch biopsy, cone or loop excisional

biopsy performed during the workup for SIL. In women

who are symptomatic, the most common complaint is

abnormal vaginal bleeding, either postcoital, postmeno-

pausal, or out of phase. Rarely, symptomatic patients

present with an abnormal discharge.

AIS is difficult to detect both cytologically and

colposcopically [57, 158]. The detection of AIS on ECC

can also be difficult [4]. In one histological study of

42 women with AIS, only 45% of the women had atypical

glandular cells (AGC) detected cytologically on the

prediagnosis cervical cytology [51]. The other cases were

detected fortuitously on biopsies taken to evaluate SIL. In

another study of 36 women with AIS, glandular abnor-

malities were detected on the prediagnosis cytology in

only one-half of the women [4]. However, a large case-

control study of AIS from Australia using data from

a statewide registry found that the screening histories of

307 women with AIS were similar to that of healthy,
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control women which was interpreted as indicating that

AIS is usually detected through screening [127].

The distribution of AIS in the cervix is important for

determining the most appropriate clinical management of

these patients. AIS involves both the surface and glands in

almost all cases. In 65% of cases, it involves the transfor-

mation zone [4, 15] and in the vast majority of cases it is

unifocal. It can extend for a distance of up to 3 cm into the

endocervical canal [15, 45].

Pathologic Findings

AIS is characterized by the presence of endocervical glands

lined by atypical columnar epithelial cells that cytologi-

cally resemble the cells of invasive adenocarcinoma

but which occur in the absence of invasion, > Fig. 5.55.

These cells have elongated, cigar-shaped, hyperchromatic

nuclei with coarse granular chromatin, > Fig. 5.56. The

amount of cytoplasm is greatly reduced and there is only

minimal intracellular mucin. This produces an increased

nuclear : cytoplasmic ratio. The cells are crowded and

pseudostratified, forming two or more rows. AIS may

involve glands either focally, multifocally, or diffusely.

Typically, some glands show an abrupt transition between

normal epithelium and AIS, > Fig. 5.57. Mitotic figures

including AMFs are common and apoptotic bodies

are also commonly seen in the epithelium, usually

subadjacent to the nucleus, > Fig. 5.58. Architecturally,

the glands of AIS can have numerous outpouchings and

complex papillary infoldings and may display a cribriform

pattern focally, > Fig. 5.57.

Ostor et al. have described two histological types of

AIS [142]. One is the typical endocervical type of AIS

described above. The other has features of an intestinal,

as opposed to endocervical, mucosa with goblet cells and

sometimes Paneth cells, > Fig. 5.59. The colonic type is

uncommon and usually occurs in association with typical

endocervical AIS. The goblet cells in colonic AIS contain

. Fig. 5.55

Adenocarcinoma in situ (AIS). AIS is characterized by

endocervical glands lined by atypical columnar cells

resembling the cells of adenocarcinoma

. Fig. 5.56

Adenocarcinoma in situ (AIS). The cells of AIS are

pseudostratified and have elongated, hyperchromatic

nuclei

. Fig. 5.57

Adenocarcinoma in situ (AIS). Frequently there is a sharp

transition between the normal columnar epithelium and

the neoplastic glandular epithelium
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O-acetylated sialomucin, which is a marker of intestinal

differentiation. Some intestinal types of AIS also contain

argentaffin and Paneth cells [88, 187]. Endometrioid types

of AIS andmore rarely, adenosquamous, and clear cell AIS

also occur [71, 89].

Invasion should be suspected if the involved glands

extend beyond the glandular field or beyond the deepest

uninvolved endocervical crypt. In addition, in AIS there

should be no desmoplasia or stromal reaction around

the involved glands. Other worrisome features that can

be associated with invasion are exuberant glandular

budding, an extensive cribiform pattern, foci in which

the glands become confluent or back to back and the

formation of papillary projections from the endocervical

surface [105, 141].

Differential Diagnosis

The differential diagnosis of AIS includes reparative/

reactive glandular atypia secondary to inflammation,

radiation or viral infections, Arias-Stella reaction,

microglandular hyperplasia, endometriosis, tubal meta-

plasia, mesonephric remnants, and invasive adenocarci-

noma. Endocervical glands may display a wide range of

cytological and architectural changes in response to

inflammation and radiation. In reactive/reparative atypia,

the nuclei become enlarged and have prominent nucleoli,

but have nuclear clearing and lack hyperchromasia,
> Fig. 5.60. Nuclei may be pleomorphic but the chromatin

is usually smudged and degenerative in appearance.

Mitotic activity is usually absent or minimal, as is

pseudostratification. Care must be taken to distinguish

between true pseudostratification and tangential section-

ing through glands that can appear as pseudostrati-

fication. Inflamed endocervical glands with reserve cell

hyperplasia can also appear as pseudostratification,
> Fig. 5.61. Although intraglandular papillary projections

. Fig. 5.58

Adenocarcinoma in situ (AIS). Mitotic figures and apoptotic

bodies are usually present

. Fig. 5.59

Adenocarcinoma in situ (AIS) of the intestinal type. The

intestinal type of AIS shows goblet cells and sometimes

even Paneth cells

. Fig. 5.60

Reparative changes of endocervical epithelium. When

reactive processes involve the endocervical epithelium the

nuclei become enlarged and have prominent nucleoli, but

they lack hyperchromasia, nuclear clearing, and have few

mitotic figures
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should not occur in reactive/reparative processes, exagger-

ated endocervical papillary projections that project into

the endocervical canal can occur. These stromal projec-

tions contain infiltrates of chronic inflammatory cells

and are lined by a single layer of endocervical cells.

Endocervical atypia secondary to repair characteristically

has a dense acute and chronic inflammatory infiltrate

surrounding the glands and polymorphonuclear leuko-

cytes may infiltrate into the epithelium.

Reactive glandular atypia secondary to irradiation is

characterized by nuclear enlargement and pleomorphism,

but the cytoplasm is frequently vacuolated or granular.

Pseudostratification and mitotic figures are absent. Atypia

due to irradiation has greater cell-to-cell variation in size

and shape than AIS or endocervical glandular atypia.

Glands with the Arias-Stella reaction have a single layer

of hyperchromatic, enlarged nuclei that frequently pro-

trude into the gland lumen (i.e., hobnail cells). Typically,

Arias-Stella reaction involves only a portion of a gland

and mitotic activity is absent. Although microglandular

hyperplasia, especially when inflamed, can occasionally be

confused with AIS, microglandular hyperplasia lacks sig-

nificant nuclear atypia, lacks pseudostratification, and has

few mitotic figures,> Fig. 5.62. Moreover, microglandular

hyperplasia has a characteristic pattern of closely packed,

small, uniform glands. Atypical forms of microglandular

hyperplasia have been described that form solid masses of

epithelium and have significant degrees of cytological

atypia [210]. These lesions almost always contain areas

of typical microglandular hyperplasia that allow them to

be identified as atypical forms of microglandular hyper-

plasia (see >Chap. 6, Carcinoma and Other Tumors of

the Cervix). Similarly, endometriosis of the cervix is usu-

ally readily recognizable and easily distinguished from

AIS. Typical endometriosis consists of glands and endo-

metrial-type stroma. The cells lining the glands are basally

located endometrial-type cells that can be pseudostratified

and mitotically inactive. Both tubal metaplasia and meso-

nephric remnants should not be mistaken for AIS since

they have bland, non-mitotically active nuclei and typical

histological features that allow them to be recognized (see
>Chap. 6, Carcinoma and Other Tumors of the Cervix).

However, tubal metaplasia can occasionally have more

enlarged nuclei with coarse chromatin that can make it

difficult to distinguish from AIS, > Fig. 5.63.

Immunohistochemical staining can be quite useful

in distinguishing AIS from other glandular lesions.

Most, but not all, AIS lesions demonstrate diffuse nuclear

. Fig. 5.61

Inflamed endocervical epithelium with reserve cell

hyperplasia. When endocervical glands are inflamed and

also have reserve cell hyperplasia, they can appear to be

pseudostratified and occasionally be mistaken for AIS

. Fig. 5.62

Microglandular hyperplasia with reparative changes. When

significant inflammation is present microglandular

hyperplasia can become somewhat atypical and mistaken

for AIS. Even when inflamed, mitotic figures are uncommon

in microglandular hyperplasia and there is a lack of

pseudostratification and minimal nuclear atypia
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and/or cytoplasmic immunoreactivity for p16INK,
> Fig. 5.64 [30, 138, 162]. Reactive/reparative lesions and

microglandular hyperplasia are usually p16INK negative.

Tubal metaplasia is not infrequently p16INK positive, but

the staining pattern is different than that seen with AIS. In

tubal metaplasia the staining with p16INK is usually focal

and weak, as opposed to diffuse and strong as seen in AIS,
> Fig. 5.65 [123]. Another useful marker is Ki-67 (MIB1).

The Ki-67 proliferation index in tubal metaplasia and

endometriosis is usually quite low, less than 10% of the

cells will stain positively, whereas the Ki-67 proliferation

index in AIS is much higher [30, 124, 150]. Over 30% of

the cells in AIS lesions usually show nuclear staining with

Ki-67 and in most instances the majority of AIS cells will

stain positively, > Fig. 5.64b. Bcl-2 has also been used to

help differentiate AIS from endometriosis and tubal meta-

plasia. Bcl-2 appears to have anti-apoptotic properties and

both tubal metaplasia and endometriosis stain positively

for bcl-2, whereas AIS lesions that show significant degrees

of apoptosis stain either negatively or only focally positive

with bcl-2 [30]. Carcinoembryonic antigen (CEA) is

expressed cytoplasmically in 67% of AIS, whereas the

normal columnar epithelium of the endocervix is either

negative or demonstrates only luminal, as opposed to

cytoplasmic staining [82, 119]. Immunohistochemical

staining for vimentin typically is negative in AIS lesions

but shows cytoplasmic positivity in tubal metaplasia and

endometriosis [119]. Similarly, both tubal metaplasia

. Fig. 5.63

Atypical tubal metaplasia. Occasionally, tubal metaplasia

becomes more hyperchromatic and has enlarged nuclei

with coarse chromatin. When this occurs it can be

misinterpreted as AIS. However, such lesions typically lack

mitotic activity and pseudostratification

. Fig. 5.64

p16ink staining of adenocarcinoma in situ (AIS). (a) Classic

AIS showing sharp demarcation between normal and

neoplastic tissue. (b) The neoplastic tissue stains strongly

with p16ink. (c) It has a high Ki-67 labeling index
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and endometriosis usually stain positively for estrogen

receptors, whereas AIS does not. Some authors have

recommended that a panel of antibodies be utilized

when trying to identify difficult cases of AIS. This panel

includes Ki-67, p16ink, bcl-2, monoclonal CEA, vimentin,

and estrogen receptor antibodies [123]. In our experience,

a panel of p16, Ki-67, estrogen and progesterone receptors

suffices.

Clinical Behavior and Treatment

Due to the relative rarity of AIS, no natural history studies

have been published and therefore the evidence that these

lesions are precursors for invasive endocervical adenocar-

cinoma remains circumstantial. Despite this, until recently

the treatment of choice was simple hysterectomy. Recently,

however, there have been several series of patients with AIS

who have been followed after cone biopsy. These studies

have generally shown relatively low rates of invasive ade-

nocarcinoma and recurrent AIS among women treated by

means of a cone biopsy, provided the endocervical margin

is negative. A recent meta-analysis found that of 671

patients who had been treated by cone biopsy and

followed, 26% with negative margins developed recurrent

disease, and 0.1% developed invasive adenocarcinoma

[165]. Women with positive endocervical margins are at

significantly greater risk for having an undiagnosed inva-

sive cervical adenocarcinoma or for developing recurrent

AIS. Invasive adenocarcinoma was found in 5.2% of such

patients in the above meta-analysis. Based on these stud-

ies, conservative management by cone biopsy alone is now

considered to be an option in women with AIS desirous of

maintaining their fertility, if the cone biopsy margins are

negative.

Cervical Cytology

Strengths and Limitations of Cervical
Cytology

Although it was introduced over a half century ago, cervi-

cal cytologic screening continues to be the most effective

cancer prevention test available. The cytologic screening

has never been tested in a prospective double-blind study;

however, over the half century since it was introduced, so

much epidemiological and modeling data have accumu-

lated demonstrating the effectiveness of cytology that it

has become the index by which all other cancer screening

tests are compared. Cytologic screening performed only

twice in a woman’s lifetime can reduce her risk for invasive

cervical cancer by up to 43% and yearly screening is

estimated to reduce a woman’s risk by over 90% [72,

146]. However, despite the effectiveness of cytologic

screening, it is important to remember that no screening,

diagnostic, or therapeutic technique used in medicine is

perfect, and cervical cytology is no exception. Some

women will develop invasive cervical cancer, despite

annual cytologic screening.

Over the last decade, numerous advances have been

made in cervical cytology collection techniques, how cyto-

logical preparations are evaluated, and the classification

systems used for reporting cytologic diagnosis. One of the

most important advances has been the recent introduction

of liquid-based cytology. With liquid-based cytology, the

cells collected from the cervix are transferred directly to

a liquid fixation solution that is shipped to the cytology

. Fig. 5.65

Typical tubal metaplasia. Tubal metaplasia shows focal

weak staining with p16ink, as opposed to the strong diffuse

staining seen in AIS. (a) H&E, (b) p16ink immunostaining
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laboratory where the slide is prepared. One of the primary

advantages of liquid-based cytology is that HPV DNA

testing can be performed directly from liquid-based spec-

imens when a diagnosis of ASCUS is made (i.e., ‘‘reflex’’

HPV DNA testing).

TBS Terminology

In 1988, TBS for reporting cervical/vaginal cytological

diagnoses was developed to provide uniform guidelines

for reviewing and reporting gynecological Pap tests. TBS

classification was subsequently modified in 1991 and 2001

[201]. This is now the most widely used classification

for cervical cytology in the USA. There are two distinct

parts to the report: a statement of specimen adequacy and

a general categorization, >Table 5.8. In addition, in many

instances a descriptive diagnosis is provided. This is

designed to assist clinicians by answering three basic ques-

tions: (1) Was the sample adequate? (2) Was the Pap test

normal? (3) If the test was not completely normal, what

specifically was wrong?

Cytological Appearance of Cervical Cancer
Precursors

TBS classification categorizes precursors to cervical cancer as

‘‘epithelial cell abnormalities.’’ The category ‘‘epithelial cell

abnormalities’’ is subdivided into abnormalities of squa-

mous cells and abnormalities involving glandular cells,

either endocervical or endometrial. Cytological changes pre-

viously classified as mild squamous cytological atypia and

atypical endocervical cells are also included in this category.

Squamous Cell Abnormalities

ASC The ASC category is used to designate cytological

changes suggestive of a squamous intraepithelial lesion

that are quantitatively or qualitatively insufficient for

a definitive diagnosis of SIL. There are several points that

need to be made with respect to ASC. First, a diagnosis of

ASC is one of exclusion; the cells are abnormal, but they do

not warrant a diagnosis of SIL. Second, a diagnosis of ASC

should not be used when the underlying process is inflam-

matory or reactive, such slides should be classified as

‘‘negative for intraepithelial lesion or malignancy’’ rather

than ASC. Third, although the ASC category is sometimes

disparagingly referred to as a ‘‘cytological wastebasket,’’

there are specific criteria that should be used for making

this diagnosis. If these criteria are adhered to, the rate of

ASC in a routine cytology laboratory should be no greater

than about 5% of all cytology specimens and the ASC rate

should be approximately twice the SIL rate.

The 2001 Bethesda System subdivides the ASC cate-

gory into two subdivisions. Atypical squamous cells of

. Table 5.8

The Bethesda system (TBS) 2001 classification.

Adequacy of the specimen

Satisfactory for evaluation

Unsatisfactory for evaluation

General categorization

Negative for intraepithelial lesion or malignancy

Epithelial cell abnormalities

Squamous Cell

Atypical squamous cells (ASC)

Atypical squamous cells – undetermined

significance (ASCUS)

Atypical squamous cells – cannot exclude HSIL

(ASC-H)

Low-grade squamous intraepithelial lesion (LSIL)

encompassing human papillomavirusa and mild

dysplasia/CIN 1

High-grade squamous intraepithelial lesion (HSIL)

encompassing moderate and severe dysplasia, CIS/

CIN 2 and CIN 3

Squamous cell carcinoma

Glandular cell

Atypical glandular cells

Atypical glandular cells (unqualified)

Atypical endocervical cells (unqualified)

Atypical endometrial cells (unqualified)

Atypical glandular cells, favor neoplastic

Atypical endocervical cells, favor neoplastic

Adenocarcinoma in situ (AIS)

Endocervical adenocarcinoma

Endometrial adenocarcinoma

Adenocarcinoma, nonspecific

Other

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 because of. . .(specify)

aCellular changes of human papillomavirus, previously termed

koilocytosis koilocytotic atypia, and condylomatous atypia are

included in the category of LSIL.

CIN, cervical intraepithelial neoplasia; CIS, carcinoma in situ.
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undetermined significance (ASCUS) refers to samples in

which the cytological changes are suggestive of LSIL, but

lack sufficient cytological abnormalities to allow

a definitive diagnosis. Atypical squamous cells – cannot

exclude HSIL (ASC-H) refers to samples in which the

cytological changes are suggestive of HSIL but the cyto-

logical abnormalities are insufficient to allow a definitive

interpretation [170].

The specific criteria used to diagnose ASC are given in
>Table 5.9. One of the major criteria used to distinguish

ASCUS from benign cellular changes is nuclear size. In

ASCUS, the nuclei are typically 2–3 times the size of

a normal intermediate cell. In addition, to changes in

nuclear size, the nuclei in ASCUS are somewhat irregular

and frequently hyperchromatic, > Fig. 5.66. However, the

degree of nuclear changes considered sufficient to warrant

a diagnosis of ASCUS is highly subjective and varies

between cytologists. This introduces a degree of uncer-

tainty with respect to a diagnosis of ASCUS, and studies

have shown that a diagnosis of ASCUS is the least repro-

ducible of all cytological diagnoses [39, 40, 68, 181]. In the

recent NCI-sponsored ALTS trial, only 55% of the referral

Pap tests originally classified as ASCUS were classified as

ASCUS by the pathology quality control panel [181]. It

should also be noted that a diagnosis of ASCUS is some-

times made when there are cells with some, but not all of

the criteria necessary for a diagnosis of LSIL, > Fig. 5.67.

In the USA, the median reporting rate of ASCUS is

4.7% according to a 2003 College of American Pathology

survey [47]. Approximately, 7–12% of women with

a diagnosis of ASC will have HSIL when colposcopy is

performed [2, 9, 113, 118, 206].

. Table 5.9

Criteria used to diagnose atypical squamous cells (ASC)

Atypical squamous cells of undetermined significance

(ASCUS)

Cells resemble superficial or intermediate squamous cells

in size and configuration

Nuclei are 2–3 times the size of a normal intermediate cell

Nuclei are round to oval with minimal irregularities

Nuclei are normochromatic to slightly hyperchromatic

Atypical squamous cells – cannot exclude HSIL (ASC-H)

Cells resemble parabasal or basal cells in size and

configuration

Nuclei often have uneven chromatin and are

hyperchromatic

Nuclear contour is often irregular
. Fig. 5.66

Atypical squamous cells of undetermined significance

(ASCUS). Intermediate squamous epithelial cells

demonstrate nuclear enlargement and hyperchromasia. No

organisms or inflammatory changes were identified on the

smear

. Fig. 5.67

Atypical squamous cells of undetermined significance

(ASCUS). These cells are suggestive, but not diagnostic of

a LSIL since they have a considerable degree of nuclear

enlargement and perinuclear halos. However, the findings

are not sufficient to allow a diagnosis of LSIL and there were

only a limited number of such cells present so a diagnosis

of ASCUS was rendered
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In ASC-H, the cells resemble parabasal or basal cells in

size and configuration. These cells frequently have irregu-

lar nuclear contours and uneven chromatin, > Fig. 5.68.

There are varying degrees of hyperchromasia. The differ-

ential diagnosis in such cases is between atypical immature

squamous metaplasia and HSIL. The median reporting

rate of ASC-H in the USA in 2003 was 0.4% according to

the CAP survey [47]. The majority of women with ASC-H

are high-risk HPV DNA positive and HSIL (CIN 2, 3)

lesions are identified at the time of colposcopy in

12–68% of women with ASC-H [11, 112, 170]. Because

of the high prevalence of HSIL (CIN 2, 3) lesions in

women with ASC-H, it has been suggested that ASC-H

would be more appropriately referred to as ‘‘equivocal

HSIL’’ [207].

LSILs The LSIL category in TBS includes both HPV

effects and mild dysplasia (CIN 1). The cells of LSIL are

of the superficial or intermediate cell type. They have

enlarged nuclei that are 4–6 times the size of a normal

intermediate cell nucleus (> Fig. 5.69), but many vary in

size and in LSIL with marked HPV cytopathic effects, the

nuclei are often only two times the size of a normal inter-

mediate cell nucleus, > Fig. 5.70. In LSIL, the nuclei are

. Fig. 5.68

Atypical squamous cells of undetermined significance

cannot exclude HSIL (ASC-H). A cluster of atypical immature

metaplastic type cells is present. The cells have an increased

nuclear : cytoplasmic ratio, hyperchromasia, and slightly

irregular nuclei. However, the cells have more cytoplasm

than usually associated with HSIL and only a few clusters

were present

. Fig. 5.69

LSIL. The cells are of the intermediate type with nuclear

enlargement and prominent koilocytosis. One of the nuclei

is more than 10 times the size of a normal intermediate cell

. Fig. 5.70

LSIL. Cells from this lesion demonstrate considerable

koilocytosis with multinucleation and prominent halos
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usually hyperchromatic, and multinucleation is common.

The chromatin is finely granular and uniformly distrib-

uted. The cells typically occur as individual cells or as

sheets of cells with well-defined cell borders. With cytol-

ogy methods such as liquid-based cytology and comput-

erized imaging systems, the rate of LSIL appears to be

increasing in the USA. In surveys taken in the 1990s, the

median reporting rate of LSIL in U.S. laboratories was

1.6% but by 2004 this has increased to 2.4% [47, 92].

A recent report of the impact of implementing

a computerized cytology imaging system in a tertiary mil-

itary medical center reported that after implementation

the rate of LSIL increased from 2.6% to 3.9% [54].

HSILs Because TBS combines moderate and severe dys-

plasia together with carcinoma in situ in the HSIL cate-

gory, there is a wide variation in the cytological

appearance of HSIL. As the severity of the lesion increases,

the degree of differentiation and the amount of cytoplasm

decreases, the nuclear : cytoplasmic ratio increases, and

the degree of nuclear atypia increases, >Table 5.10. HSIL

of the type previously classified as moderate dysplasia

typically contains cells similar to those seen in LSIL, as

well as atypical immature cells of the parabasal type,
> Fig. 5.71. The nuclei of these cells are more

hyperchromatic and irregular than typically seen in LSIL.

In HSIL of the type previously classified as severe dyspla-

sia, the overall size of the cells is reduced compared to

HSIL previously classified as moderate dysplasia, but

because the cells demonstrate minimal differentiation,

the nuclear : cytoplasmic ratio is greatly increased,
> Fig. 5.72. In these cases, there are usually greater num-

bers of neoplastic cells and individual dysplastic cells are

frequently found. According to the CAP 2003 survey, the

mean reporting rate of HSIL in the USA is 0.7% [47]. The

rate of HSIL varies with age. In one U.S. center, the rate of

HSIL in women 20–29 years old was 0.6% compared with

0.2% and 0.1% in women 40–49 years old and 50–59 years

old, respectively [84]. A diagnosis of HSIL connotes a high

risk for significant cervical disease. Recent studies have

found that HSIL (CIN 2, 3) is found in 84–97% of

women evaluated using a loop electrosurgical excision

[56, 121].

. Table 5.10

Criteria used to diagnosed squamous epithelial cell abnormalities

Bethesda system LSIL HSIL

CIN terminology CIN 1 CIN 2 CIN 3

WHO terminology Mild dysplasia Moderate dysplasia Severe dysplasia CIS

Cell type Superficial or intermediate Parabasal Basal Basal, spindle, pleomorphic

Cell arrangement Singly or sheets Singly or sheets Singly or sheets Singly or sheets or syncitia

Number abnormal cells + ++ +++ ++++

Koilocytosis +++ + +/– +/–

Nuclear size +++ ++ + +

Hyperchromasia + ++ +++ ++++

Nuclear:cytoplasmic ratio + ++ +++ ++++

. Fig. 5.71

HSIL. HSIL of the type previously referred to as moderate

dysplasia. Many of the cells have a considerable amount of

cytoplasm, but the nuclear : cytoplasmic ratio is higher than

usually seen in LSIL
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HSIL that was previously classified as carcinoma in

situ can be of the small cell type, of the large cell non-

keratinizing type, or of the large cell keratinizing (pleo-

morphic) type. Although separation of carcinoma in situ

into these three different cytological types has no clinical

significance, they do differ in cytological appearance.

Small cell lesions consist of small basal-type cells similar

to those seen in severe dysplasia but which demonstrate

even less cytoplasm and higher nuclear : cytoplasmic

ratios. Because of their small size, these cells can be easily

overlooked during routine screening and these cases

account for a disproportionate percentage of false negative

Pap tests. The cells of large cell nonkeratinizing lesions

typically form syncytial-like cell sheets in which individual

cell membranes are difficult to identify. These cells have

enlarged, hyperchromatic nuclei and minimal amounts of

cytoplasm. The keratinizing large cell type of carcinoma in

situ is composed of pleomorphic, highly atypical cells

many of which have thick orangophilic, keratinized, cyto-

plasm, > Fig. 5.73. These cells are often spindled or ‘‘tad-

pole’’ shaped and have extremely dense nuclear chromatin.

Invasive Squamous Cell Carcinoma Squamous cell carci-

nomas of the cervix are subdivided into keratinizing

and non-keratinizing types. Non-keratinizing carcinomas

typically have large numbers of malignant cells that form

loose cell sheets and syncytial arrangements. The cells have

enlarged nuclei that are 2–3 times the size of a normal

intermediate cell nucleus, coarsely clumped chromatin,

prominent macronucleoli, and focal chromatin clearing,
> Fig. 5.74. These cells are often smaller than those seen in

SIL. Using conventional cytology, squamous cell carcino-

mas often have a ‘‘dirty’’ background containing blood,

cellular debris, fibrin, and necrotic material. This is often

referred to as a tumor diathesis. This characteristic back-

ground is less prominent in liquid-based cytology speci-

mens. However, in liquid-based cytology, there is often

a distinctive necrotic background that is easy to recognize

since it surrounds the cellular material in a ‘‘clumped’’

appearance and large, necrotic tissue fragments are some-

times present, > Fig. 5.75.

Pap tests from women with keratinizing carcinomas

contain malignant cells, demonstrating a variety of cell

shapes and sizes, > Fig. 5.76. Some of the cells are pleo-

morphic or tadpole shaped. These cells have abundant

orangophilic cytoplasm. There is frequently abundant

hyperkeratosis and parakeratosis. The nuclei are irregular

in shape and quite hyperchromatic. Sometimes the

nuclei are degenerated, appearing as opaque masses or

‘‘inkblots.’’ Unlike nonkeratinizing squamous cell

. Fig. 5.72

HSIL. HSIL of the type previously referred to as severe

dysplasia. The atypical parabasal type cells have

hyperchromatic nuclei and a high nuclear : cytoplasmic

ratio

. Fig. 5.73

High-grade SIL. High-grade SIL of the type previously

referred to as keratinizing large cell type carcinoma in situ.

Many of the cells are keratinized and have quite

hyperchromatic nuclei. It is often difficult to distinguish

between HSIL of this type and keratinizing invasive

squamous cell carcinoma
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carcinoma, keratinizing squamous cell carcinomas usually

do not have ‘‘dirty’’ background or evidence of tumor

diathesis.

Glandular Cell Abnormalities

In the 2001 Bethesda System, all types of glandular cell

abnormalities, including both atypical endocervical and

endometrial cells are combined together in a single entity

referred to as glandular cell abnormalities. Benign

appearing endometrial cells occurring in postmenopausal

women are now classified as ‘‘Other.’’ Glandular cell

abnormalities are divided into three categories: AGC,

either unqualified or favor neoplastic; AIS; and invasive

adenocarcinoma.

AGC All AGC lacking the diagnostic features of adeno-

carcinoma, irrespective of whether they are of endometrial

or endocervical origin, are classified by the 2001 Bethesda

System as AGC with a specification as to whether they

are endocervical, endometrial, or of uncertain

origin. There are two categories of AGC. The first is AGC

(either endocervical, endometrial, or unclassified), not

qualified and the second is AGC, favor neoplastic.

Glandular cytological abnormalities are considerably

less common than squamous abnormalities and most

cytologists tend to be less comfortable recognizing and

diagnosing them. In addition, the criteria used to differ-

entiate reactive endocervical changes, endocervical dys-

plasia, endocervical AIS, and invasive endocervical

. Fig. 5.74

Invasive squamous cell carcinoma. The cells of this non-

keratinizing squamous cell carcinoma are polygonal and

arranged in syncytial sheets. They are highly atypical, but

smaller than the cells of many intraepithelial lesions

. Fig. 5.76

Invasive squamous cell carcinoma. The cells of this

keratinizing squamous cell carcinoma are quite

pleomorphic and include spindle-shaped, elongate, and

caudate forms. The nuclei of some cells are extremely

hyperchromatic

. Fig. 5.75

Tumor diathesis. This liquid-based cytology preparation

from a woman with squamous cell carcinoma shows

necrotic material surrounding malignant cells giving it

a ‘‘clumped’’ appearance
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adenocarcinoma are less well established than those used

for squamous lesions. Cytologists even have difficulty in

differentiating atypical endocervical cells from cases of

HSIL that have extended into endocervical crypts. This

accounts for the high prevalence of squamous abnormal-

ities (approximately 30%) detected in women referred to

colposcopy for AGC [97, 164].

The cytological features of atypical endocervical cells

vary depending on the degree of the underlying histo-

pathologic abnormality. Cases of the type designated by

cytopathologists as atypical endocervical cells – unqualified

have minor degrees of variability in nuclear size and

shape, > Fig. 5.77. Endocervical cells form dense two- or

three-dimensional aggregates that have minor degrees of

nuclear overlapping. In some cases, the chromatin is

somewhat granular and nuclear feathering can be seen at

the periphery of the cellular aggregates. Atypical

endocervical cells favor neoplasia includes those cases

where the cytological features are suggestive of AIS, but

are insufficient to allow a definitive diagnosis. These cases

typically have more nuclear hyperchromasia, variability in

nuclear size, and granularity of the cytoplasm than is

observed in cases of atypical endocervical cells, unquali-

fied, > Fig. 5.78.

AIS In cases of AIS, there are usually a larger number of

AGC that form crowded cellular clusters. The sheets are

usually three-dimensional and sometimes retain the archi-

tecture of the underlying glands, > Fig. 5.79. The cells

. Fig. 5.77

Atypical glandular cells – endocervical type (AGC-EC). These

endocervical cells have enlarged nuclei, prominent nucleoli,

and vary somewhat in size and shape. The smear was

obtained 6 weeks postpartum and follow-up examination

was completely negative

. Fig. 5.78

Atypical glandular cells (AGC) – favor neoplasia. These

endocervical cells are somewhat suggestive of

adenocarcinoma in situ (AIS). The nuclei are hyperchromatic

and the chromatin is coarsely clumped. There is variation in

nuclear size and the cells form a three-dimensional

aggregate

. Fig. 5.79

Adenocarcinoma in situ (AIS). These endocervical cells form

a tight three-dimensional structure that is similar to the

outline of an endocervical gland. Large numbers of these

formations are often present in specimens from AIS
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within these sheets occasionally form rosettes and have

extensive feathering of the cells at the periphery. Individ-

ual endocervical cells are highly atypical with enlarged

round, oval, or elongated nuclei that vary in size from

cell to cell. In most cases, the chromatin is coarsely

clumped andmultiple mitoses are seen,> Fig. 5.80. Some-

times, it is difficult for the cytologist to determine whether

the atypical cells represent AGC or HSIL cells that have

extended into an endocervical crypt or ‘‘gland.’’ In these

cases, highly atypical nuclei are identified in the center of

a cell aggregate and some of the cells at the periphery of the

aggregate appear to be endocervical cells.

Adenocarcinoma TBS subclassifies invasive adeno-

carcinomas into ‘‘adenocarcinoma-endocervical type,’’

‘‘adenocarcinoma-endometrial type,’’ and ‘‘adenocarci-

noma-not otherwise specified.’’ The cytological diagnosis

of invasive adenocarcinoma is relatively straightforward.

Adenocarcinoma cells from either an endocervical or an

endometrial primary have enlarged nuclei, high nuclear :

cytoplasmic ratios, coarsely clumped chromatin, and

prominent nucleoli, > Fig. 5.81. They can occur singly or

in clusters. Cytologists should try to distinguish between

endometrial and endocervical primary adenocarcinomas

whenever possible. Key features that allow discrimination

between endometrial and endocervical origin in cytology

include number of abnormal cells, size of the cells, reten-

tion of columnar configuration, appearance of cytoplasm,

and unclear structure [139]. Typically, adenocarcinoma of

the cervix shows considerably larger numbers of cells than

does endometrial adenocarcinoma. Cells derived from

endocervical adenocarcinoma typically retain a columnar

configuration that is lost in most endometrial carcinomas.

The cytoplasm of cells exfoliated from endocervical ade-

nocarcinoma is typically eosinophilic and glandular,

whereas the cytoplasm from cells of endometrial adeno-

carcinoma is typically finely vacuolated cytoplasm and

cyanophilic. The nuclei of cells of endometrial adenocar-

cinoma have less glandular chromatin, are less

hyperchromatic, are smaller, and less frequently have mul-

tiple nucleoli than do the nuclei of cells of endocervical

adenocarcinoma.

Management of Cytologic Abnormalities
and Cervical Cancer Precursors

In 2006, the American Society for Colposcopy and Cervi-

cal Pathology sponsored a consensus workshop to update

the 2001 Consensus Guidelines for the Management of

. Fig. 5.80

Adenocarcinoma in situ (AIS). The individual atypical

endocervical cells are hyperchromatic with coarsely

clumped chromatin. They show the characteristic

feathering of the nuclei at the edge of the cluster that is

typical of AIS

. Fig. 5.81

Endocervical adenocarcinoma. These endocervical cells

have the features of frank adenocarcinoma. The nuclei are

quite enlarged, the chromatin is coarsely clumped and

marginated, and there are prominent nucleoli. The

background shows inflammation and necrosis indicating

tumor diathesis is present
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Women with Cytological Abnormalities and Cervical

Cancer Precursors [206, 208]. These guidelines are

widely used in the USA and are evidence based with each

recommendation accompanied by a grading of both the

strength of the recommendation and the strength of the

data supporting the recommendation. What follows is

a brief synopsis of the guidelines. The complete recom-

mendations and management algorithms are available at

www.asccp.org.

ASC

The prevalence of biopsy-confirmed HSIL among women

undergoing colposcopy for an ASC cytology varies from

5% to 17% [206]. The prevalence of HSIL in women with

ASC depends on the number of factors including the

patient’s age, history, and the subclassification of the

result. Overall, it appears that approximately half of

women with histologically confirmed HSIL have ASC as

their initial abnormal cervical cytology result [99, 114].

However, it should be noted that the risk that a woman

with ASC has invasive cervical cancer is quite low (about

one per thousand).

Atypical Squamous Cells of Undetermined Significance

(ASCUS)

Three methods are considered acceptable for managing

women in the general population with ASC; immediate

colposcopy, high-risk HPV DNA testing, and repeating

the cervical cytology twice at 6-month intervals,
> Fig. 5.82. HPV DNA testing identifies more cases of

HSIL than does a single repeat cervical cytology, but refers

approximately equivalent numbers of women for colpos-

copy [7]. Moreover, cost-effectiveness modeling has dem-

onstrated that HPV DNA testing for women with ASCUS

is highly attractive when the initial ASCUS cytology was

obtained from a liquid-based sample [98, 106]. Thus,

Management of Women with atypical squamous cells
of undetermined significance (ASC-US)

Repeat cytology
@ 6 and 12 mos

Repeat cytology
@ 12 mos

BOTH tests negative ≥ ASC
(On either result)

≥ ASC or HPV (+)

Routine
screening

No CIN

HPV unknown HPV positive*

CIN

Cytology
@ 6 and 12 mos or
HPV DNA testing

@ 12 mos

Manage per
ASCCP guideline

Negative

Repeat colposcopy

Routine screening

*Test only for high-risk (oncogenic) types of HPV

HPV DNA testing*
Preferred if liquid-based cytology

or co-collection available

HPV negative

Repeat cytology
@ 12 mos

HPV positive*
(managed in same manner as

women with LSIL)

Colposcopy
Endocervical sampling preferred in
 women with no lesions, and those

 with unsatisfactory colposcopy

. Fig. 5.82

ASCCP Consensus Conference algorithm for managing women with ASCUS
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high-risk HPV DNA testing is the preferred approach to

managing women with ASCUS whenever liquid-based

cytology is used for screening [206]. Women found to be

high-risk HPV DNA positive should be referred to colpos-

copy, whereas HPV DNA negative women should be

rescreened in 12 months.

Since the prevalence of HPV DNA positivity is much

higher in young womenwith ASCUS than in older women

and is extremely high in adolescents with ASCUS, HPV

DNA testing is not recommended for adolescents with

ASCUS [16, 169, 206]. Instead, adolescents should be

managed using annual repeat cytological examinations

and only referred to colposcopy if the repeat Pap tests

are diagnosed as HSIL or are persistently abnormal for

a period of 2 years,> Fig. 5.83 [206].Management options

for pregnant patients with ASCUS are identical to those

for nonpregnant patients with the exception that it is

acceptable to defer the colposcopic examination until the

patient is 6–8 weeks postpartum [206].

ASC-H

ASC-H is a much more concerning cytology result

than ASCUS since biopsy-confirmed HSIL is identified

in 24–94% of women with ASC-H [203]. Thus, for the

purposes of management, ASC-H should be considered to

be an equivocal HSIL result and all women with ASC-H

should be referred for a colposcopic evaluation [206]. If

SIL is not identified, followed-up utilizing either repeat

cytology at 6 and 12 months or high-risk HPV DNA

testing at 12 months is acceptable.

LSIL

Biopsy-confirmed HSIL is found in 15–30% of women

with LSIL on cervical cytology [8, 94, 114]. Therefore, all

women in the general population with a cytological result

of LSIL should be referred to colposcopy, > Fig. 5.84

[206]. A diagnostic excisional procedure is not necessary

when a woman with LSIL cytology is found to have an

unsatisfactory colposcopic examination. Since invasive

cervical cancer is very uncommon in adolescents and

prospective studies have shown that over 90% of LSIL

will spontaneously clear in adolescents, adolescents with

LSIL should not be referred to colposcopy, but should be

followed using yearly Pap tests for a period of 2 years [131,

132, 206]. Another ‘‘special population’’ is postmeno-

pausal women with LSIL. Both the prevalence of HPV

DNA and the prevalence of HSIL are lower in postmeno-

pausal women than in women in the general population

with LSIL. Therefore, postmenopausal women with LSIL

can be managed in the same manner as women with

Adolescent women with ASC-US or LSIL
(females 20 years and younger)

Repeat cytology
@ 12 months

Repeat cytology
@ 12 months

<HSIL ≥HSIL

≥ ASCNegative

Routine
screening

Colposcopy

Management of adolescent women with either atypical squamous
cells of undetermined significance (ASC-US) or low-grade

squamous intraepithelial lesion (LSIL)

. Fig. 5.83

ASCCP Consensus Conference algorithm for managing adolescents with either ASCUS or LSIL
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ASCUS. This includes using reflex HPV DNA testing to

determine who should undergo colposcopy [58, 169].

HSIL

Histologically confirmed HSIL is identified in 53–97% of

women with a cytological result of HSIL and invasive

cervical cancer is found in approximately 2% [47, 92, 93,

206]. Therefore, women with a cytological result of HSIL

should be referred for either a colposcopic evaluation or

an immediate LEEP, > Fig. 5.85 [206]. If histologically

confirmed HSIL is not identified after colposcopy and

the colposcopic examination is satisfactory and

endocervical sampling is negative, either a diagnostic exci-

sional procedure or follow-up using colposcopy and cytol-

ogy at 6-month intervals is acceptable for 1 year.

Nonpregnant women with HSIL who have an unsatisfac-

tory colposcopic examination require a diagnostic exci-

sional procedure.

AGC

AGC is a relatively uncommon cytological diagnosis with

a mean reporting rate of 0.4% in the USA in 2003

according to a survey of the CAP [47]. Most clinicians

consider a diagnosis of AGC to much more concerning

than a diagnosis of ASCUS. This is because women with

AGC aremuchmore likely to have a significant underlying

condition of the cervix or endometrium. Either HSIL, AIS,

or invasive cancer is found in 9–38% of women with AGC

and invasive cancer of either the cervix or endometrium is

found in 3–17% [206]. Therefore, the initial work-up of

women with AGC generally includes both evaluation of

the cervix using colposcopy and endocervical curettage to

exclude HSIL, AIS, and cervical cancer, as well as endo-

metrial sampling to rule out endometrial hyperplasia and

cancer, > Fig. 5.86. Endometrial sampling is not necessary

in women under the age of 35 years who do not have other

risk factors for endometrial disease such as abnormal

bleeding or polycystic ovarian syndrome since these

women are at low risk for having endometrial pathology.

Similarly, colposcopy can be deferred until after the results

of endometrial and endocervical sampling are available in

women who have atypical endometrial cells since these

women are much more likely to have endometrial as

opposed to cervical disease. Subsequent management of

women with AGC depends not only on the findings at the

time of colposcopy and endometrial sampling, but also on

the patient’s HPV DNA status and on the subclassification

of the referral AGC cytology result, > Fig. 5.87. If the

referral cytology was classified as atypical endocervical,

Management of women with low-grade squamous intraepithelial lesions (LSIL)*

Colposcopic examination*

NO CIN 2, 3 CIN 2, 3

Cytology @ 6 & 12 mos or
HPV DNA testing @ 12 mos

≥ ASC or HPV (+)

Colposcopy

Negative

Routine
screening

Manage per
ASCCP guideline

* Management options may vary if the woman is
pregnant, postmenopausal, or an adolescent-
(see text)

Non-pregnant and NO lesion identified
unsatisfactory colposcopic examination
satisfactory colposcopy and lesion identified

Endocervical sampling “preferred”
Endocervial sampling “preferred”
Endocervical sampling “acceptable”

. Fig. 5.84

ASCCP Consensus Conference algorithm for managing women with LSIL
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Management of women with high-grade squamous intraepithelial lesions (HSIL)*

Immediate loop
electrosurgical excision+ OR

Colposcopic examination
(with endocervical assessment)

CIN 2, 3NO CIN 2 ,3

Unsatisfactory
colposcopy

Diagnostic
excisional
procedure+

HSIL
@ either visit

Routine
screening

Other
results

Negative cytology
@ both visits

Change in
diagnosis

Review
material ^

Manage per
ASCCP guideline

+ Not if patient is pregnant or adolescent
^ Includes referral cytology, colposcopic
   findings, and all biopsies

Observation with
colposcopy and cytology
@ 6 mo intervals for 1 year

Diagnostic
excisional
procedure+

* Management options may vary if the woman is
pregnant, postmenopausal, or an adolescent

Satisfactory colposcopy

All three approaches are acceptable

. Fig. 5.85

ASCCP Consensus Conference algorithm for managing women with HSIL

Initial workup of women with atypical glandular cells (AGC)

All subcategories
(except atypical endometrial cells)

Colposcopy (with endocervical sampling) and HPV DBA testing ^
and Endometrial sampling (if > 35 years or at risk for endometrial neoplasia*)

Atypical endometrial cells

Endometrial and
endocervical sampling

NO Endometrial pathology

Colposcopy

^ If not already obtained. Test only for high-risk (oncogenic) types.
* Includes unexplained vaginal bleeding or conditions suggesting chronic anovulation.

. Fig. 5.86

ASCCP Consensus Conference algorithm for the initial management of women with AGC cytology results
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endometrial, or glandular cells not otherwise specified

(NOS) and significant disease is not identified during

initial workup, the patient can be followed up with repeat

cytologic testing combined with HPV DNA testing. How-

ever, if the referral AGC cytology was atypical glandular

cells ‘‘favor neoplasia’’ or AIS, the patient should undergo

a diagnostic excisional procedure which can be either

a cold-knife or loop excisional conization [206].

Histologically confirmed LSIL

There is a considerable degree of overdiagnosis of reactive

reparative conditions as LSIL and the majority of histo-

logically confirmed LSIL will spontaneously regress in the

absence of therapy. Therefore, it is recommended that

histologically confirmed LSIL preceded by ASCUS, ASC-

H, or LSIL cytology undergo conservative follow-up

consisting of either HPV DNA testing every 12 months

or repeat cervical cytology every 6–12 months,> Fig. 5.88.

If histologically confirmed LSIL persists for at least 2 years,

either continued follow-up or treatment is acceptable.

Since the risk of an undetected HSIL or glandular lesion

is expected to be higher in women referred for the evalu-

ation of a HSIL or AGC on cytology, women with histo-

logically confirmed LSIL preceded by HSIL or AGC

cervical cytology can undergo either a diagnostic exci-

sional procedure or be followed using both colposcopy

and cytology at 6-month intervals for 1 year, provided the

colposcopic examination is satisfactory and endocervical

sampling is negative [208].

Histologically confirmed HSIL

Women with histologically confirmed HSIL are at signif-

icantly high risk of progressing to invasive cervical cancer

and therefore treatment is recommended. Provided the

colposcopic examination is satisfactory and there is no

suggestion of invasive disease (e.g., either by colposcopy,

cytology, or histology), both ablative and excisional treat-

ment modalities are considered acceptable forms of treat-

ment [208]. A diagnostic excisional procedure is

recommended for all women with histologically con-

firmed HSIL and an unsatisfactory colposcopic examina-

tion or with recurrent disease.

Subsequent management of women with atypical glandular cells (AGC)

Initial pap of
AGC - NOS

Initial pap of
AGC (favor neoplasia) or AIS

NO CIN AND
NO glandular neoplasia

HPV status
unknown HPV (–) HPV (+)

Repeat cytology
@ 6 mo intervals for

four times

Repeat cytology and
HPV DNA testing

@ 12 mos if HPV (–) @ 6 mos if HPV (+)

Colposcopy Routine
screening

≥ ASC or HPV (+) Both tests negative

^ Should provide an intact specimen with
interpretable margins. Concomitant
endocervical sampling is preferred

Manage per
ASCCP guideline

Diagnostic
excisional

preocedure+

NO invasive disease
CIN but NO

glandular neoplasia

. Fig. 5.87

ASCCP Consensus Conference algorithm for the subsequent management of women with AGC cytology results
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ECC

ECC is performed to evaluate lesion distribution and

morphology within the endocervical canal and to exclude

the presence of invasive carcinoma, and unsuspected cer-

vical AIS and invasive adenocarcinoma. Recently, the util-

ity of ECC has become the subject of considerable debate

[53]. In ALTS, the ECC provided only a minimal 2.2%

increase in the detection of HSIL when performed in

women under the age of 40 years, but provided a 13%

increased detection of high-grade CIN when performed in

women 40 years and older [178]. Nevertheless, many

clinicians perform an ECC during colposcopic evaluation

of the cervix.

The ECC specimen consists of endocervical tissue

fragments, blood, mucus, and, when positive, strips of

atypical epithelium, > Fig. 5.89. To avoid the loss of tiny

tissue fragments during processing, the clinician should

collect and concentrate the sample, including mucus and

blood, on a small square of lens paper or using a cytobrush

and immediately place it in the fixative [79]. By this

method, even the smallest tissue fragments can be recov-

ered easily in the laboratory, embedded, and sectioned

entirely.

In most instances, when atypical epithelium is

detected in the ECC it lacks underlying stroma and orien-

tation is not possible. As a result, the pathologist can

neither rule out underlying invasion nor grade an

Management of women with biopsy-confirmed cervical intraepithelial neoplasia-
grade 1 (CIN 1) preceded by ASC-US, ASC-H or LSIL

Follow-up without treatment

Cytology every 6–12 mos OR
HOV testing ^ every 12 mos

HPV (–) – once OR
2x cytology negative

Routine
cytological
screening

≥ ASC or HPV (+)

Colposcopy

No CIN CIN 2,3 CIN 1

Manage per
ASCCP guideline

If persisits for
AT LEAST 2 yours

Follow-up OR
Treatment*

^ Test only for high-risk (oncogenic HPV)
* Either ablative and excisional methods.
excision preferred if unsatisfactory,
positive ECC, or previously treated.

. Fig. 5.88

ASCCP Consensus Conference algorithm for managing women with histologically confirmed LSIL

. Fig. 5.89

HSIL present in an endocervical curetting
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intraepithelial lesion. In other cases, where the atypical

epithelium is well oriented, the pathologist is able to grade

the lesion and can, if desired. It is also helpful if the

pathologist conveys an estimate of the amount of atypical

epithelium that is present in the ECC. If only a few small

fragments of atypical epithelium are present in the ECC,

these may represent ‘‘pickups’’ from a lesion that is actu-

ally confined to the portio and does not extend into the

endocervical canal. In such cases, it may be preferable to

reexamine the patient with the colposcope rather than

proceeding directly with a diagnostic excisional proce-

dure. Frequently the second carefully performed curettage

yields no atypical epithelium and the patient may be

managed on a conservative, outpatient basis. Conversely,

the pathologist should be careful not to discount or over-

look a few or even a single fragment of atypical epithelium

in an ECC. In a review of 21 women who developed

invasive cancer after cryotherapy, 7 out of 18 ECCs

taken before cryotherapy were found on review to

contain SIL that had been missed at the time of original

diagnosis [168].
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Invasive Carcinoma

The World Health Organization (WHO) recognizes three

general categories of invasive carcinoma of the cervix:

squamous cell carcinoma, adenocarcinoma, and ‘‘other

epithelial tumors’’ (> Table 6.1) [278]. The ‘‘other epithe-

lial tumors’’ include adenosquamous carcinoma, adenoid

basal cell carcinoma, adenoid cystic carcinomas, as well as

neuroendocrine tumors and undifferentiated carcinoma

(> Table 6.1) [278]. The relative frequency of these differ-

ent tumor types varies between studies; in general, squa-

mous cell carcinoma is the most common histologic

subtype accounting for 70–80% of invasive carcinomas.

Adenocarcinoma and adenosquamous carcinoma com-

prise 10–15% of all cases, and all others 10–15% [45,

245, 271].

Themost widely accepted staging system for tumors of

the cervix is the four-stage system of the International

Federation of Gynecologists and Obstetricians (FIGO)

(> Table 6.2) [205]. Stage I includes all tumors confined

to the cervix and is divided into two subcategories: those

that invade 5 mm or less into the stroma and are macro-

scopically not visible, and those that either invade more

than 5 mm or are macroscopically visible. As such, staging

of cervical cancer is based on clinical, not surgical, exam-

ination of the cervix. Stage II tumors extend beyond

the cervix, but not to the pelvic sidewall, and do not

invade the lower third of the vagina. Stage III tumors

include those that extend to the pelvic sidewall, cause

hydronephrosis, or invade the lower third of the vagina.

Stage IV tumors extend beyond the true pelvis or clinically

involve the mucosa of the bladder or rectum.

Squamous Cell Carcinoma

Microinvasive Squamous Cell Carcinoma

The concept of prognostically favorable, microinvasive

carcinoma (MICA) of the cervix was first introduced in

1847 by Mestwerdt. Microinvasive carcinoma is consid-

ered a preclinical stage in the spectrum of squamous

intraepithelial lesions (SIL), and frank clinical invasive

carcinoma of the cervix. Most patients who die of dissem-

inated squamous cell carcinoma have either lymphatic

involvement, tumors that invade beyond 5 mm into the

cervical stroma, or tumors more than 2.5 cm3 in volume.

Therefore, microscopic tumors that invade <5 mm

beyond the base of the epithelium, either surface or glan-

dular, and with horizontal spread not exceeding 7 mm

(stage IA) are defined by FIGO as MICA (see >Table 6.2).

Tumors that qualify as stage IA are further subdivided

into those that invade no more than 3 mm (stage IA1)

and those that invade more than 3 mm, but <5 mm, into

the cervical stroma (stage IA2). The presence of

lymphvascular invasion does not exclude a tumor from

FIGO Stage IA. Proponents who believe that classification

systems should guide clinical treatment consider only

FIGO stage IA1 as MICA.

The Society of Gynecological Oncologists (SGO) in

the United States has proposed a more restricted defini-

tion for MICA. According to that definition, histologically

detected lesions with <3 mm stromal invasion and no

vascular invasion are considered MICA [52]. Lesions that

. Table 6.1

Modified World Health Organization histological classifica-

tion of invasive carcinomas of the uterine cervix

Squamous cell carcinoma

Microinvasive (early invasive) squamous cell carcinoma

Invasive squamous cell carcinoma

Keratinizing

Nonkeratinizing

Basaloid

Verrucous

Warty

Papillary

Squamotransitional

Lymphoepithelioma-like carcinoma

Adenocarcinoma

Usual type adenocarcinoma

Mucinous adenocarcinoma

Endocervical type

Intestinal type

Signet-ring type

Minimal deviation

Villoglandular

Endometrioid adenocarcinoma

Clear cell adenocarcinoma

Serous adenocarcinoma

Mesonephric adenocarcinoma

Other epithelial tumors

Adenosquamous carcinoma

Glassy cell variant

Adenoid cystic carcinoma

Adenoid basal carcinoma

Neuroendocrine tumors

Carcinoid

Atypical carcinoid

Small cell carcinoma

Large cell neuroendocrine carcinoma

Undifferentiated carcinoma
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fulfill the SGO definition of MICA have virtually no

potential for metastases or recurrence. Therefore, this

definition appears to be the most appropriate one for

guiding clinical management. Patients with MICA by

SGO criteria are sometimes treated conservatively, usually

with conization, while those that have tumors measuring

>3 mm in depth or with lymphatic invasion are often

considered for more radical therapy [55]. It is important

to stress that because the lesion cannot be visualized on

gross inspection, the diagnosis of MICA is always based on

histologic examination of a cone biopsy specimen that

includes the entire lesion.

General Features

The majority of MICA occurs in women 35–46 years of

age. In screened populations, MICA accounts for approx-

imately 20% of all cervical cancers [36, 177]. The reported

frequency of MICA in patients with a squamous

intraepithelial lesion (SIL) varies from <1% to >50%.

This wide variation in prevalence reflects differences in

the definition of MICA, methods of sampling of cervical

specimens, and the criteria used for diagnosing invasion.

A 4% prevalence of MICA has been demonstrated in serial

step sections of specimens with a squamous intraepithelial

lesion (SIL) [28, 136]. However, it should be noted that

such studies typically identify only microscopic foci of

a few epithelial cells invading the stroma. Estimates of

the prevalence of MICA in the general population can be

obtained from population-based cervical cancer registries.

A population-based registry from British Columbia,

Canada, estimates the prevalence of MICA to be 4.8 per

100,000 women screened, whereas the prevalence of car-

cinoma in situ is 316 per 100,000 women screened [23].

With the widespread adoption of shallow laser excisional

conization and loop electrosurgical excision procedure

(LEEP) as diagnostic and therapeutic methods for SIL,

better estimates for the prevalence of MICA in patients

with all grades of SIL have been obtained. Larger studies

of specimens obtained by LEEP have reported

colposcopically undetected MICA in 0.4–3% of all

patients with biopsy-confirmed SIL [251]. In an audit of

the National Health Service (NHS) Cervical Cancer

Screening Program in the United Kingdom During the

1991–1993 period, the incidence of MICA was 3.6 per

100,00 total female population [100]. In assessing the

probability of MICA developing in women with SIL,

the size as well as grade of the lesion is important.

Microinvasive squamous cell carcinoma appears to be

most commonly associated with extensive high-grade

. Table 6.2

2009 modification of FIGO staging of carcinoma of the

cervix uteri [205]

Stage Definition

I Cervical carcinoma confined to uterus (extension to

the corpus should be disregarded)

IA Invasive carcinoma diagnosed only by microscopy;

all macroscopically visible lesions, even with

superficial invasion, are stage IB

IA1 Stromal invasion no greater than 3.0 mm in depth

and 7.0 mm or less in horizontal spread

IA2 Stromal invasion more than 3.0 mm and not more

than 5.0 mm with a horizontal spread of 7.0 mm or

less

IB Clinically visible lesion confined to the cervix or

microscopic lesion greater than IA2a

IB1 Clinically visible lesion 4.0 cm or less in greatest

dimension

IB2 Clinically visible lesion more than 4.0 cm in greatest

dimension

II Tumor invades beyond the uterus but not to pelvic

wall or to lower third of the vagina

IIA Without parametrial invasion

IIA1 Clinically visible lesion �4.0 cm in greatest

dimension

IIA2 Clinically visible lesion >4 cm in greatest dimension

IIB With parametrial invasion

III Tumor extends to the pelvic wall and/or involves

lower third of vagina and/or causes hydronephrosis

or nonfunctioning kidneyb

IIIA Tumor involves lower third of vagina with no

extension to pelvic wall

IIIB Tumor extends to pelvic wall and/or causes

hydronephrosis or nonfunctioning kidney

IV The carcinoma has extended beyond the true pelvis

or has involved (biopsy proven) the mucosa of the

bladder or rectum. A bullous edema, as such, does

not permit a case to be allotted to stage IV

IVA Spread of the growth to adjacent organs

IVB Spread to distant organs

aThe depth of invasion should not be more than 5 mm taken from

the base of the epithelium, either surface or glandular, from which it

originates. The depth of invasion is defined as the measurement of the

tumor from the epithelial–stromal junction of the adjacent most super-

ficial epithelial papilla to the deepest point of invasion. Vascular space

involvement, venous or lymphatic, does not affect classification.
bOn rectal examination, there is no cancer-free space between the

tumor and the pelvic wall. All cases with hydronephrosis or

non-functioning kidney are included, unless they are known to be

due to another cause.
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SIL involving the endocervical crypts [8]. Two additional

histologic features predicting microinvasion include pres-

ence of luminal necrosis and intraepithelial squamous

maturation [8].

Clinical Features

Most patients with MICA are asymptomatic with a grossly

normal cervix or nonspecific findings such as chronic

cervicitis or erosion. Cytologic studies do not accurately

predict the presence of microinvasion [200]. In a study of

536 women undergoing laser conization, cytology

predicted the presence of invasion in only 27.3% of

women with MICA [10]. In another study, cytology

predicted invasion only in 12.5% of women with MICA

[36]. A definitive diagnosis of microinvasion is made by

histologic evaluation of cervical tissue removed by

conization or at hysterectomy. Colposcopically, areas of

MICA usually show acetowhitening consistent with high-

grade SIL, and may contain one or more foci of bizarre

surface branching vessels [159]. However, microinvasion

frequently cannot be accurately detected using colposcopy.

In a study that correlated colposcopic appearances with

histologic findings from a large number of LEEP speci-

mens, Murdoch et al. demonstrated that accurate

colposcopic detection of MICA requires invasion of

more than 1 mm into the cervical stroma [187]. Because

it is difficult to colposcopically identify MICA, most

colposcopists routinely treat all large biopsy-confirmed,

high-grade SIL using excisional methods such as LEEP.

Pathologic Features

The diagnosis of MICA is based on the presence of one or

more tongues of malignant cells penetrating the basement

membrane of the squamous epithelium (> Figs. 6.1–6.4).

The squamous epithelium invariably demonstrates vary-

ing grades of SIL, and in most instances the underlying

endocervical glands are extensively replaced by the

intraepithelial disease. Within the microinvasion foci, the

cells are better differentiated with abundant eosinophilic

cytoplasm and prominent nucleoli as compared to the

associated SIL. Occasionally, small foci of keratinization

are seen within the microinvasive foci. Because of focal

disruption of the basement membrane, the margin of the

invading nests is ragged, flanked by intact basement mem-

brane on either side. This irregular contour is probably the

most reliable criterion for the diagnosis of MICA. It is

easily distinguished from the smooth and regular contour

of endocervical gland involved by high-grade SIL. There is

often a conspicuous lymphoplasmacytic infiltrate sur-

rounding the tips of the invasive epithelial tongues, and

frequently there is a desmoplastic response in the adjacent

stroma. Two additional histologic features that are

reported to be helpful for diagnosing MICA, particularly

when there is a marked inflammatory infiltrate, are appar-

ent duplication or folding of the neoplastic epithelium

. Fig. 6.1

Microinvasive squamous carcinoma. Irregular islands of

squamous cell carcinoma invade superficial cervical stroma

but do not exceed 5 mm in depth or 7 mm in horizontal

extent

. Fig. 6.2

Microinvasive squamous carcinoma. Some small nests of

squamous cell carcinoma are isolated in superficial stroma,

whereas one larger island remains attached to the overlying

high-grade squamous intraepithelial lesion
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and scalloping of the margins of the epithelium at the

dermal–epidermal interface [57].

After establishing a diagnosis of MICA, the pathologist

evaluates the surgical margins, depth of stromal invasion,

greatest lateral extent of the lesion, and whether

lymphvascular invasion is present. For consistency in the

measurement of the depth of stromal invasion, the follow-

ing guidelines are recommended. The depth of neoplastic

projections should be measured from the initial site of

invasion, either from the basal lamina of the surface

epithelium or from endocervical glands replaced by

intraepithelial neoplasia (> Fig. 6.5). There are cases, how-

ever, in which direct continuity between invasive foci and

SIL cannot be demonstrated, even in deeper cuts of the

paraffin block. In such instances, it is assumed that the

invasion originated from basal cells of the overlying SIL.

Therefore, the depth of invasion is arbitrarily measured

from the basal lamina of the surface SIL. The most accu-

rate method to measure the depth of stromal penetration

is with a calibrated slide or ocular micrometer. A more

convenient, but perhaps less accurate, method of

establishing the size and depth of penetrating foci consists

of direct microscopic visualization with a transparent

metric ruler. The depth of invasion also depends on the

angle at which sections are prepared, and therefore efforts

a b c

HSIL

. Fig. 6.5

Methods of measuring depth of invasion of microinvasive

squamous cell carcinoma of the cervix. The pattern of

stromal invasion determines the stromal depth

measurement that is most appropriate. (a) Origin of

invasion at surface HSIL: depth of stromal invasion is

measured from point of origin of invasion downward to the

last cell of the invasive focus. (b) Origin of invasion at HSIL

with gland involvement: depth of stromal invasion is

measured from site of origin downward to the last cell of

the invasive focus. (c) Origin of invasion not seen: depth of

stromal invasion is measured from basal lamina of surface

HSIL downward to the last cell of the invasive focus

. Fig. 6.3

Microinvasive squamous cell carcinoma. Small foci

of squamous cell carcinoma present in superficial stroma

not exceeding 5 mm in depth from the basement

membrane of the overlying high-grade squamous

intraepithelial lesion and not exceeding 7 mm in

horizontal extent

. Fig. 6.4

Microinvasive squamous cell carcinoma. Small

detached nests and one attached elongated tongue of

squamous cell carcinoma are present in superficial stroma

beneath the overlying high-grade squamous

intraepithelial lesion
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should be made to secure vertically sectioned tissue sam-

ples. The lateral extent of MICA is measured as described

for the depth of stromal invasion. Measurements are made

between the two farthest lateral points where invasion is

identified.

At the site of initial stromal invasion, disruption of

the basement membrane has been historically identified

using electron microscopy. Therefore, a number of

studies have attempted to use immunohistochemistry

and antibodies directed against basement membrane

constituents such as laminin or type IV collagen as

a way of enhancing the recognition of early stromal

invasion in cervical lesions. However, small basement

membrane disruptions (as defined by laminin and type

IV collagen staining) frequently occur both in the nor-

mal cervical epithelium and in squamous intraepithelial

lesions that lack microinvasion, especially in areas with

severe stromal inflammatory infiltrates [159, 187]. In

addition, foci of basement membrane staining frequently

occur in areas of invasion, and the amount of staining

tends to increase as the degree of differentiation of the

invading tumor advances [66]. Furthermore, metastatic

foci of squamous cell carcinoma in the lymph nodes were

found to be surrounded by basement membrane [96].

Therefore, immunohistochemistry appears to be of

limited value in assessing questionable early stromal

invasion.

Differential Diagnosis

The detection of microscopic foci of invasion in SIL can be

difficult by light microscopy. The problem is often

compounded by the presence of dense, obscuring inflam-

matory infiltrates, the small size of the biopsy specimens,

and artifacts associated with shallow cervical excisions.

Therefore, MICA is frequently misdiagnosed. Of 265 pur-

ported cases of MICA submitted to a group of reference

pathologists of the Gynecologic Oncology Group (GOG),

132 cases (approximately 50%) were rejected [232].

Another study from the United Kingdom that reviewed

286 cases initially diagnosed as MICA found that 41%

were incorrectly diagnosed [180]. Special attention should

be paid to the interpretation of recently biopsied

conization specimens as these may harbor nests of neo-

plastic epithelium buried within the cervical stroma at the

site of a previous punch biopsy. Both SIL and immature

squamous metaplasia with extensive gland involvement

should also be distinguished from MICA. A prominent

stromal desmoplastic response, abundant eosinophilic

cytoplasm, and an irregular margin or scalloping of the

epithelial nest are associated with invasive foci.

Risk Factors

Factors that have been reported to increase an individual’s

risk for nodal metastases, recurrence, and death are

(1) depth of stromal invasion, (2) presence of lymph-

vascular invasion, (3) tumor volume, and (4) involvement

of the resection margin. However, the lack of a uniform

definition of MICA and methodology for measuring the

depth of invasion together with different follow-up time

and treatment methods make interpretation of the

published data difficult. For example, the maximal depth

of stromal invasion in studies of MICA varies from

1 to 5 mm. Some studies characterize microinvasion by

the absence of confluency of invasive foci or the absence

of lymphvascular invasion, whereas in others these fea-

tures do not exclude the diagnosis of MICA. As a result,

the frequency of pelvic node metastasis associated with

MICA in the published literature varies from 0% to 9%

[56, 232].

Depth and Pattern of Invasion

Depth of stromal invasion is a major factor in determining

the outcome of patients with MICA. Early studies

reported that no residual carcinoma was detected in the

subsequent hysterectomy specimenwhenMICA invaded 1

mm or less in the cone biopsy. In contrast, residual carci-

noma was detected in a significant proportion of cases

when MICA in the cone biopsy invaded 3 mm or more.

Histologic analysis of lymph nodes removed at the time of

radical surgery has shown a clear relationship between the

depth of stromal invasion and the presence of lymph node

metastases (> Table 6.3). Lymph node metastases are very

uncommon in patients with stromal invasion of 3 mm or

less. In contrast, the prevalence of lymph node metastases

is 7.6% in women with 3.1–5 mm of invasion [17, 51, 56,

61, 98, 152, 163, 232, 234, 242, 263, 267].

The development of recurrent disease or death from

cervical cancer in womenwith<1 mm of stromal invasion

who have been managed with either a cone biopsy or

a simple hysterectomy is infrequent [53, 56, 142, 190].

In three long-term follow-up studies involving 403

women, not a single patient with <1 mm of stromal

invasion treated with a cone biopsy or simple hysterec-

tomy died of their tumor (> Table 6.4) [34, 53, 142].
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Similarly, recurrent disease occurs in approximately 0.4%

of patients when tumors invade<3 mm (> Table 6.5) [56,

66, 96, 180, 233, 285]. Recurrence occurs in approximately

5% of patients when there is 3.1–5 mm of invasion

(> Table 6.5).

Confluency of neoplastic epithelium in MICA has not

been associated with pelvic node metastases, vaginal

recurrence, or cancer death in most series [142, 263].

A reproducible definition of what constitutes a confluent

pattern of invasion has been difficult to achieve, particu-

larly for smaller lesions [22]. Therefore, clinical outcome

is strongly influenced by the depth but not the pattern of

invasion.

Lymphvascular Space Invasion (LVSI)

Roche and Norris defined lymphatic space invasion

as endothelial-lined (capillary-like) spaces containing

tumor cells that are contiguous with the stroma [219]. In

view of the difficulties in distinguishing small blood

vessels and capillaries from small lymphatic channels, the

term lymphvascular space(s) invasion (LVSI) is used in

this chapter. Identification of early LVSI, particularly in

the cervical stroma adjacent to the overlying epithelium,

may be difficult and is often hampered by technical

processing artifacts. A recently developed monoclonal

antibody D2-40, specific for lymphatic endothelium, is

helpful in distinguishing between true LVSI and

processing artifacts [88]. The relationship between LVSI

and clinical outcome in women with early invasive squa-

mous cell carcinoma is less clear-cut than the relationship

between the depth of invasion and lymph nodemetastases.

LVSI is reported to occur in 0–10% of MICA that invade

<1 mm and in 3–30% of MICA invading 1–3 mm

(>Table 6.6) [27, 66, 98, 180, 217, 242, 267, 271].

. Table 6.3

Pelvic node metastasis with early invasive carcinoma

according to depth of stromal penetration

Depth of

invasion (mm)a
No. of

patients

Percent (%) of patients with

lymph node metastasis

<1 367 0.2

1.0–3.0 941 1.9

3.1–5.0 243 7.6

aDepth of stromal invasion regardless of presence or absence of vas-

cular invasion and confluency.

Modified from [17].

. Table 6.4

Outcome of women with microinvasive squamous cell car-

cinoma with 1 mm or less invasion managed by cone biopsy

or simple hysterectomy

Author

No. of

patients

No. of deaths from

tumor

Burghardt et al. 259 0

Coppleson et al. 54 0

Koldstad 90 0

Total 403 0

Modified from [34, 53, 142].

. Table 6.5

Percent (%) of patients with recurrent invasive cancer after

therapy for early invasive squamous cell carcinoma of the

cervix with differing depths of invasion

Author

No of

Patients

<3.0 mm of

invasiona
3.1–5.0 mm

of invasiona

Sedlis et al. 132 0.9 4.8

Sevin et al. 110 0 11.1

Copeland et al. 673 1.4 2.5

Maiman et al. 95 0 0

Simon et al. 69 0 0

van Nagell et al. 177 0 9.4

Total 1,256 0.4 4.6

aIrrespective of presence or absence of lymphvascular space involve-

ment or horizontal extent of tumor.

Modified from [51, 163, 232, 234, 242, 267].

. Table 6.6

Relationship between depth of invasion and presence of

lymphvascular space involvement

Depth of

invasion (mm) No. of patients

Percentage of

specimens showing

lymphvascular space

involvement

Mean (%) Range (%)

<1.0 548 4.4 0–10

1.0–3.0 596 16.4 3–30

3.1–5.0 350 19.7 2–36

Adopted from [27, 66, 98, 180, 217, 242, 267, 271].
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The large variation between the different reports results

from several factors, including the number of pathologic

sections evaluated and interobserver variability in deter-

mining LVSI. Shrinkage of stroma surrounding invasive

nests can result in the formation of artifactual spaces that

can be erroneously interpreted as LVSI. One study of early

invasive squamous cell carcinoma reported that the fre-

quency of LVSI detection increased from 30% to 57%

when step sections were cut through the site of invasion

[219]. Despite the problems with recognizing LVSI, most

studies have found a relationship between the increasing

depth of invasion and the increased frequency of LVSI

(> Table 6.6). Most studies indicate that the presence of

LVSI is an adverse prognostic factor [34, 51, 56, 163, 232,

267]. Three of 96 patients (3.1%) with <3 mm invasion

and LVSI developed recurrence compared to 3 of 486

patients (0.6%) who did not have LVSI. In patients with

3–5 mm invasion and LVSI, 8 of 51 (15.7%) had recurrent

disease. This was in contrast to only 2 of 115 patients

(1.7%) who developed recurrence with similar depth of

invasion but absence of LVSI. LVSI also appears to be

a predictor of the presence of invasive carcinoma in sub-

sequent hysterectomy specimens and lymph node metas-

tasis [22, 61]. Therefore, although FIGO does not take

LVSI into account in staging, the prevailing opinion in

the United States is that LVSI should be assessed in women

with early invasive squamous cell carcinoma; its presence

excludes a diagnosis of MICA.

Tumor Volume and Horizontal Extent

Burghardt and Holzer have introduced the concept of

tumor volume as applied to MICA and have reported no

pelvic node metastases in patients with 420 mm3 of cancer

or less, with the exception of one case in which vascular

invasion was noted [35]. In recent years, the concept of

MICA tumor volume has been emphasized by some

authors. However, MICA tumor volume estimation by

serially sectioning cone specimens is both cumbersome

and time-consuming, and is unlikely to become

a routine laboratory method. Other investigators and

FIGO have used lateral extent of spread as a surrogate

for measuring tumor volume. The lateral extent of spread

of early invasive squamous cell carcinoma has been corre-

lated with the frequency of residual neoplasia in postcone

hysterectomy specimens (> Table 6.7) [232]. In a study of

402 patients with stromal invasion of 5 mm or less,

Takeshima et al. found that 18% had >7 mm of horizontal

spread [253]. As the depth of invasion increased, there was

an increase in horizontal spread. Only 6.3% of lesions with

3 mm of invasion or less had >7 mm horizontal spread,

whereas 61% of those with 3–5 mm of invasion had more

than 7 mm lateral spread [253].

Surgical Margins

Perhaps one of the most important contributions of the

pathologist to the appropriate management of early inva-

sive squamous cell carcinoma is evaluating surgical mar-

gins of conization specimens [56, 94, 119, 152, 232]. In

fact, the status of cone margins may well be the most

important single parameter in deciding the therapeutic

approach to patients with early invasive squamous cell

carcinoma. In most studies, women with cone margins

positive for either SIL or invasive disease are much more

likely to have residual invasive disease in the hysterectomy

specimens than are women with a negative margin.

Furthermore, the residual invasion may actually be

deeper than that found in the cone biopsy specimen

(> Table 6.8).

Treatment

The therapy for IA1MICA is more conservative than that

for stage IA2, and treatment is often individualized

based on (1) the definition of the lesion (FIGO vs.

SGO), (2) lateral extent, and (3) involvement of cone

margins. The data on risk factors for nodal metastases,

recurrence, and death suggest that lesions with 3 mm or

less stromal invasion without LVSI have virtually

no potential for metastasis or recurrence. Those invading

3 mm or less but with LVSI may potentially metastasize,

. Table 6.7

Residual invasive tumor in postconization hysterectomy

specimens according to lateral extent of carcinoma with as

much as 5 mm stromal invasion

Lateral extent of

invasion (mm)

No. of

patients

Percent (%) with residual

disease in postconization

hysterectomy specimen

4 55 2

4–8 26 27

8 23 35

Adapted from [232], #Thomas C. Wright, Alex Ferenczy, and Robert J.

Kurman
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although the risk is small, about 3.5%. Therefore,

most authorities believe that women with <3 mm of

stromal invasion who lack LVSI can be managed with

procedures less radical than those required for higher-

stage invasive squamous cell carcinomas [24, 151, 181].

Patients who are managed with less radical procedures

should have had a diagnostic conization that removed

the entire lesion with negative resection margins and

a negative endocervical curettage obtained at the time of

conization.

At most centers the recommended therapy for MICA,

by the SGO definition, is a simple hysterectomy. Most

authorities now agree that women with MICA who desire

to remain fertile can be managed safely with conization,

provided they clearly understand that there is a low risk of

developing pelvic lymph node metastases or recurrent

disease. Such patients have to return for regular follow-

up examinations including cytology, colposcopy, and

HPV testing [25, 151, 181]. In one series with medium

follow up of 45 months, 10% of patients developed cervi-

cal intraepithelial neoplasis 3 [81]. At present, radical

hysterectomy with pelvic lymphadenectomy is considered

the most appropriate therapeutic approach for most stage

IA2 early squamous cell carcinomas of the cervix and stage

IA1 tumors with LVSI. In women desiring to preserve

fertility, radical trachelectomy (amputation of cervix)

and laparoscopic bilateral pelvic lymphadenectomy can

be performed [63].

Invasive Squamous Cell Carcinoma

General Features

Worldwide, cervical cancer is second only to breast cancer

in incidence and is the third leading cause of cancer

mortality (after lung and breast cancers) [77]. Over the

past 3 decades the incidence of cervical carcinoma in the

United States has declined by almost one third, mostly due

to a decrease in squamous cell carcinoma (SCC) [270]. In

2008, there were 11,270 new cases and 4,070 deaths due to

cervical cancer [116]. Despite the decrease in incidence,

cervical cancer is the second leading cause of mortality in

women aged 21–39 in the United States [116]. Regardless

of the advances in detection and management in devel-

oped countries, cervical cancer continues to be a signifi-

cant health problem worldwide. Cervical cancer is the

most frequent type of cancer in women in some develop-

ing countries, whereas it is the seventh most frequent type

in much of the developed world [211]. The regions of

the world where the incidence is greatest include eastern

and southern Africa, Central and South America, and

south-central Asia. The highest incidence rate is in eastern

Africa, where there is an age-standardized rate of 42.7. The

lowest reported incidence rates are from China and west-

ern Asia, with age-standardized incidence rates of 6.8

and 5.8, respectively [203]; however, cervical cancer inci-

dence has been increasing in China among women under

age 50 [286].

The majority of women with invasive SCC are diag-

nosed in their mid-40s or 50; however, cervical carcinoma

can occur at almost any age between 17 and 90 years [209].

Patients with invasive SCC are 15–23 years older than

patients with high-grade SIL and 8 years older than

patients with microinvasive carcinoma. In recent years

there has been increased recognition that cervical cancer

can occur in women under 35 years. Women under 35

years account for 22.1% of all patients with invasive cer-

vical cancer in the United States [192].

There is little doubt that cytologic screening plays

a major role in reducing both the incidence and mortality

of invasive cervical cancer. According to the American

Cancer Society, in 1961 only 30% of all US women had

ever had a Pap smear, but this number increased to 87% by

1987 [214]. In 1940, the incidence of invasive cervical

cancer in the United States was 32.6 per 100,000 women,

which is similar to that currently seen in the developing

world, whereas by 2008 the incidence was 8.3 per 100,000

women [192]. The reduction in incidence was paralleled

by a reduction in mortality. Despite the low incidence of

invasive cervical cancer in the United States, cervical

. Table 6.8

Relationship between status of cone biopsy margin in

patients with early invasive squamous cell carcinoma of the

cervix and residual disease in the postcone hysterectomy

specimen

Author

Negative margins Positive marginsa

No. of patients

(% with residual

cancer)

No. of patients

(% with residual

cancer)

Creasman et al. 45 (4.4) 13 (77)

Greer et al. 17 (24) 33 (82)

Jones et al. 25 (4) 46 (35)

Leman et al. 24 (0) 23 (39)

Sedlis et al. 85 (4) 15 (80)

Total 196 (5.1) 130 (57)

aPositive margin includes either microinvasive carcinoma or high-

grade SIL at the margin.

Adapted from [56, 94, 119, 152, 232].
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cancer continues to be a problem among selected groups

of women. The incidence among African-American

women is almost 50% higher than the incidence of white

women in the United States, and the incidence among

Hispanic women is twice that of Caucasian women. The

incidence of cervical cancer deaths is highest for black

women (5.3 per 100,000), followed by Hispanic women

(3.5 per 100,000), and Caucasianwomen (2.5 per 100,000)

[115]. A significant proportion of the remaining cases of

invasive cervical carcinoma in the United States could be

prevented if all women at risk underwent routine cytologic

screening and colposcopic evaluation of significant cyto-

logic abnormalities. In the United States, 56% of the

women who developed invasive cervical cancer had not

had a Pap smear in the preceding 3 years [286].

Pathogenesis and Etiology

Molecular, clinical, and epidemiological studies have

implicated HPV infection in the pathogenesis of cervical

carcinoma. More than 90% of cervical carcinoma contains

DNA sequences of specific HPV types, especially HPV 16

and HPV 18 [48]. The distribution of HPV types in

invasive cervical cancers shows only minor geographic

variations. Globally, HPV 16 is most frequently detected

in invasive cervical cancer, followed by HPV 18. HPV

types 31, 33, 35, 45, 52, and 58 are the next most common

types found in cancers globally with minor variations seen

in their relative importance by region [185]. The failure to

detect HPV DNA in a small subset of invasive squamous

cell carcinomas appears to be caused by a number of

factors including failure to adequately sample the lesion,

presence of a HPV type other than those assayed for, and

loss of, part of the HPV genome from the malignant cells.

A study that investigated supposedly HPV DNA-negative

tumors using multiple molecular techniques detected

HPV DNA in most of the cases and concluded that the

worldwide prevalence of HPV in cervical carcinomas is

99.7% [272]. In patients with metastatic cervical carci-

noma, HPV DNA can also be identified in distant metas-

tases, with viral DNA hybridization patterns frequently

matching those of the primary cervical tumor [298].

Based on the strength of the molecular and epidemiologic

evidence linking HPV to invasive squamous cell carci-

noma of the cervix, 13 high-risk types of HPV (16, 18,

31, 33, 35, 39, 45, 51, 52, 56, 58, 59, and 66) have been

classified as carcinogenic to humans by the WHO.

There is a considerable body of evidence indicating

that invasive squamous cell carcinoma develops from SIL

and women with invasive squamous cell carcinoma have

similar epidemiologic characteristics to those with

preinvasive precursor lesions (see >Chap. 5, Precancerous

Lesions of the Cervix). Like women with SIL, the majority

of womenwith invasive cancer of the cervix are from lower

socioeconomic groups, began heterosexual activity early

in life, married early, are multiparous, and have many

sexual partners or have partners who have been sexually

promiscuous even if they have not been [113, 201, 228].

There is also considerable epidemiologic evidence

indicating that factors other than HPV are important in

the development of invasive squamous cell carcinoma of

the cervix. Two studies found that even after controlling

for HPV, there continued to be a significant associations

between cervical cancer and number of sexual partners,

smoking, and histories of venereal disease [15, 42]. In

women infected with high-risk carcinogenic HPV, long-

term use of oral contraceptive can significantly increase

the risk of developing high-grade SIL and carcinoma

[243]. Genetic and immunologic host factors and

viral factors such as viral load and viral integration are

probably important but their precise roles have not yet

been clarified [186].

It has been estimated that approximately 1–5% of

untreated low-grade SIL eventually progress to invasive

cancer [280]. In the Ontario Cancer Registry study of

more than 17,000 women with a history of abnormal

Pap smears, the actual rate of untreated low-grade SIL

progressing to carcinoma in situ or invasive cervical can-

cer was 2.8% for women followed more than 10 years

[105]. The percentage of carcinoma in situ that progressed

to invasive squamous cell carcinoma has been between 6%

and 74% in various follow-up series (see >Chap. 5,

Precancerous Lesions of the Cervix).

The presenting symptoms of patients with invasive

carcinoma of the cervix of all histologic types appear to

be dependent on the size and stage of the lesion [214].

Early series from the 1950s through the 1970s were com-

posed predominantly of patients with bulky, late-stage

disease. Nearly all these patients had clinically visible can-

cers and nearly all complained of abnormal vaginal bleed-

ing. The most significant and common feature was

bleeding following intercourse or douching. Intermittent

spotting, serosanguinous discharge, and frank hemor-

rhage were also frequently encountered. Around 10–20%

of the patients complained of bloody malodorous dis-

charge and pain, often radiating to the sacral region.

Weakness, pallor, weight loss, edema of the lower extrem-

ities, rectal pain, and hematuria are symptoms and signs of

either locally advanced or metastatic disease.

More recent studies include a much higher percentage

of patients with stage I disease. Patients with stage I disease
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are frequently asymptomatic, particularly those with

endophytic cancers. In these cases, cytology is often neg-

ative, i.e., contains no abnormal cells. About two thirds of

exophytic lesions are detected on the basis of an abnormal

Pap smear [100, 214]. Primary presentation correlates well

with disease severity and survival. Patients who present

with an abnormal Pap smear have a disease free survival of

96% as compared to 51% for those with vaginal bleeding

and 21% for those presenting with pain [214]. Accurate

detection and diagnosis of frank invasive carcinoma is

based on cytology, colposcopy, and colposcopically directed

punch biopsy [24]. Cervical cancers are clinically staged

based on biopsy, physical examination, and chest x-ray

results. If the stage is >IB1, CTorMRI of the abdomen and

pelvis is typically done to identify metastases, estimate

tumor volume, and determine parametrial involvement.

If MRI and CT are not available, cystoscopy, sigmoidos-

copy, and IV urography, when clinically indicated, may be

used, but are not required, for staging [24, 205].

Invasive carcinoma of either the squamous or glandu-

lar type can develop in the cervical stump that remains

following subtotal hysterectomy in 0.1–3% of patients

[235, 283]. In a study of 173 women with carcinoma of

the cervical stump, Wolff et al. divided patients into those

that developed carcinoma less than and more than 2 years

from the operation [283]. The 5-year survival of patients

in the first group was worse (30%) than those in the

second group (49%) or those with cancer of the cervix in

general. Based on these observations, it has been suggested

that cervical stump cancers occurring within the first

2 years following surgery represent residual malignancy,

whereas those discovered after 2 years are ‘‘new’’ cancers

arising from the cervical stump.

Cervical cancer is the most common gynecologic can-

cer in pregnancy, but the incidence is low (1.5–12 per

100,000 pregnancies) [109, 120]. Routine cervical cytology

is a part of the initial prenatal examination. The mean age

of pregnant women with invasive cervical cancer is

32 years, which is considerably lower than that of

women in the general population with invasive cervical

cancer. Women who are pregnant usually present with

early-stage tumors; in one series 83% were stage I [120].

The treatment of pregnant patients with invasive cervical

cancer depends on the clinical stage and gestational age. In

general, prognosis is not altered by pregnancy.

Gross Findings

The gross appearance of invasive squamous cell carcinoma

varies widely. Early lesions may be focally indurated,

ulcerated, or present as a slightly elevated, granular area

that bleeds readily. Colposcopic examination usually

reveals atypical, tortuous vessels varying widely in size

and configuration. Approximately 98% of early carcino-

mas are localized within the transformation zone, with

variable degrees of encroachment onto the neighboring

native portio. Most advanced tumors are endophytic or

exophytic. Endophytic carcinomas are ulcerated or

nodular; they tend to develop within the endocervical

canal and frequently invade deeply into the cervical

stroma to produce an enlarged, hard, barrel-shaped

cervix. In some patients with endophytic carcinomas, the

cervix appears grossly normal. The exophytic varieties of

cervical carcinoma have a polypoid or papillary

appearance.

Microscopic Findings

Microscopically, invasive squamous cell carcinoma is char-

acterized by anastomosing tongues or cords of neoplastic

epithelium infiltrating the stroma (> Fig. 6.6). Character-

istically, the contour of the infiltrating nests and clusters is

irregular and ragged. In other cases, the tumor invades

either as individual cells or almost completely replaces the

stroma with large masses of neoplastic squamous cells.

Cells in the center of the invading nests frequently become

necrotic or undergo extensive keratinization. Individual

. Fig. 6.6

Invasive squamous carcinoma. Well to moderately

differentiated carcinoma is composed of islands and nests

of neoplastic squamous epithelium with keratinization

invading stroma
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cells are generally polygonal or oval with eosinophilic

cytoplasm and prominent cellular membranes. Intracellu-

lar bridges may or may not be visible. In some cases, the

nuclei are relatively uniform, whereas in others they are

quite pleomorphic. In most cases, the chromatin is coarse

and clumped, and mitotic figures, including abnormal

forms, commonly are encountered.

Histological Typing

One of the earliest approaches to classifying cervical squa-

mous cell carcinomas was based on the predominant cell

type. The classification separated squamous cell carcino-

mas into large cell keratinizing, large cell nonkeratinizing,

and small cell nonkeratinizing. In the experience of Wentz

and Reagan, the best 5-year survival rate after radiation

therapy was associated with large cell nonkeratinizing

carcinomas (68.3%), followed by the large cell keratinizing

type (41.7%), and small cell carcinomas (20%) [279].

Because there has been frequent confusion between the

small cell nonkeratinizing squamous cell carcinomas

described by Wentz and Reagan and small cell carcinomas

with neuroendocrine features similar to those described in

the lung, the current WHO classification of invasive cer-

vical cancers places small cell undifferentiated carcinoma

with neuroendocrine features in a separate category and

divides invasive squamous cell carcinomas into two

groups, keratinizing and nonkeratinizing [278].

Keratinizing carcinomas are characterized by the pres-

ence of well-differentiated squamous cells that are

arranged in nests or cords that vary greatly in size and

configuration. The defining feature of keratinizing carci-

nomas is the presence of keratin pearls within the epithe-

lium, and the presence of a single keratin pearl is sufficient

to classify a tumor as a keratinizing carcinoma. Keratin

pearls are composed of clusters of squamous cells that

have undergone keratinization and are arranged in

a concentric nest. The neoplastic squamous cells not

forming keratin pearls frequently have abundant eosino-

philic cytoplasm and prominent intracellular bridges. The

nuclei are often enlarged, but mitotic figures are not

numerous.

Nonkeratinizing squamous cell carcinoma is charac-

terized by nests of neoplastic squamous cells that fre-

quently undergo individual cell keratinization but, by

definition, do not form keratin pearls. The cells have

relatively indistinct cell borders. The nuclei tend to be

round to oval with coarsely clumped chromatin. Mitotic

figures are numerous. In some cases SCC is composed of

solid sheets of cells with clear cytoplasm (> Fig. 6.7).

Other nonkeratinizing squamous cell carcinomas are

composed of masses and nests of small basaloid cells

with scant cytoplasm and hyperchromatic uniform nuclei

with numerous mitotic figures (> Fig. 6.8). These tumors

are similar to the basaloid carcinomas of the vulva and

vagina.

. Fig. 6.8

Squamous cell carcinoma. Basaloid variant resembles high-

grade squamous intraepithelial lesion within endocervical

glands but nests within desmoplastic cervical stroma are

indicative of invasive tumor

. Fig. 6.7

Squamous cell carcinoma. Solid sheets of carcinoma contain

cells with clear cytoplasm; this variant lacks the

characteristic cytologic and architectural features of clear

cell carcinoma and should not be misclassified as such
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Some investigators have reported that this classifica-

tion has prognostic significance in patients treated with

radiotherapy [279]. Others authors have reported no sig-

nificant difference in prognosis between patients with

large cell nonkeratinizing and large cell keratinizing squa-

mous carcinomas when treated with radical surgery [297].

Microscopic Grading

The most commonly used grading system for squamous

cell carcinoma is a modification of the original system

proposed by Broders in 1920 [32]. This method was

based on the proportion of the tumor undergoing kerati-

nization with the formation of squamous pearls and

a number of mitoses. Currently histologic grading divides

squamous cell carcinomas into three groups, well differ-

entiated (grade 1), moderately differentiated (grade 2),

and poorly differentiated (grade 3). Most squamous cell

carcinomas are moderately differentiated (grade 2),

followed by poorly differentiated (grade 3) and well dif-

ferentiated (grade 1).

In well-differentiated (grade 1) tumors, the most strik-

ing feature is abundant keratin, which is deposited as

keratin pearls in the center of neoplastic epithelial nests.

The cells appear mature, with abundant eosinophilic cyto-

plasm. Individual cell keratinization (dyskeratosis) char-

acterized by intense cytoplasmic eosinophilia may also be

present. The cells are tightly packed and have well-

developed intercellular bridges. The nuclei are large, irreg-

ular, and hyperchromatic. Mitotic figures are present most

notably at the periphery of the advancing epithelial nests.

The stroma is often infiltrated by chronic inflammatory

cells, and occasionally a foreign body giant cell reaction is

observed.

In moderately differentiated (grade 2) squamous cell

carcinomas, the neoplastic cells are more pleomorphic

than in grade 1 tumors, have large irregular nuclei, and

have less abundant cytoplasm. The cellular borders and

intercellular bridge appear indistinct. Keratin pearl forma-

tion is rare, but individual cell keratinization is seen in the

center of nests of tumor cells. Mitotic figures are more

numerous than in grade 1 carcinomas (see > Fig. 6.6).

Poorly differentiated (grade 3) squamous cell carcino-

mas are generally composed of cells with hyperchromatic

oval nuclei and scant indistinct cytoplasm, resembling the

malignant cells of high-grade SIL (> Fig. 6.9). Clear-cut

squamous differentiation manifested by keratinization

may be difficult to find. Mitoses and areas of necrosis are

abundant. Poorly differentiated lesions are occasionally

composed of large, pleomorphic cells with giant, bizarre

nuclei and abnormal mitotic figures. In rare instances, the

neoplastic cells assume a spindle-shaped configuration

resembling a sarcoma (> Fig. 6.10). Immunohistochemi-

cal staining for epithelial membrane antigen and

cytokeratins demonstrates the epithelial nature of the

spindle cells in these cases. Although in some studies

tumor grade was associated with patients survival [18],

most studies have failed to confirm that histopathologic

grade influences clinical outcome [103, 252]. A study from

the Gynecologic Oncology Group (GOG) evaluated

a number of different tumor-grading systems including

. Fig. 6.9

Squamous cell carcinoma. Poorly differentiated carcinoma

is composed of sheets of atypical cells

. Fig. 6.10

Squamous cell carcinoma. Poorly differentiated carcinoma

has some cells with spindled morphology
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those proposed by Warren, Reagan, and Broder in surgi-

cally treated stage IB cervical cancers. Although there was

good reproducibility between observers (76–92%), none

of the grading systems had prognostic significance.

Nuclear grade, degree of keratinization, mitotic activity,

pattern of infiltration, and degree of lymphoid response all

lacked prognostic significance [297]. Because histopatho-

logic grade has failed to predict clinical outcome in many

studies, systems taking into account growth pattern at the

invasive tumor front have been developed. Three patterns

of invasion have been described: pushing, finger-like, and

spray-like [106]. The pushing pattern of invasion is char-

acterized by a well-delinated tumor border. The finger-like

pattern of invasion shows a trabecular tumor growth in

solid cords. The spray-like pattern is defined by the pres-

ence of small groups and/or single cells at the invasive

tumor front. In several studies spray-like growth pattern

has been associated with a reduced 5-year survival in

cervical cancer patients with primary surgical treatment

[106, 239], but this finding was not confirmed by other

authors [225, 297].

Prognostic Biomarkers

Several studies have investigated the immunohistochemi-

cal detection of prognostic biomarkers in squamous cell

carcinomas of the cervix. In a study of 129 women with

squamous cell carcinoma, a high number of CD4 positive

tumor infiltrating lymphocytes were associated with good

prognosis, while a high Ki-67 index among the tumor

cells predicted poor prognosis in patients with late-stage

cervical cancer. In the same study, expression of the trans-

membrane protein, leucine-rich repeats, and immuno-

globulin-like domains 1 (LRIG1) were associated with

a favorable prognosis in early-stage cervical cancer [99].

LRIG1 has been shown to restrict growth factor signaling

by enhancing ubiquitylation and degradation of epider-

mal growth factor receptor (EGFR) and inhibiting the

function of cellular oncogenes Met and Ret [95, 149,

236]. High cyclooxygenase 2 (COX-2) expression in cer-

vical cancer cells has been associated with poor survival in

several studies [70, 158]. COX-2 is the key enzyme in the

conversion of arachidonic acid to prostaglandins and its

overexpression increases metastatic potential and angio-

genesis, while decreasing host immune response and apo-

ptosis. In addition, a recent study has demonstrated that

COX-2 transcription is regulated by HPV 16 oncoproteins

E6 and E7 through EGFR signaling [248]. Synchronous

co-expression of EGFR and COX-2 has been reported in

32% of cervical cancers and also correlates with poor

outcome [137]. Ferrandina et al. have reported that in

celecoxib-treated patients, tumor biopsies showed

decreased expression of COX-2, Ki-67 (a cellular prolifer-

ation marker), and CD31 (an angiogenesis marker), as

well as a decrease in microvessel density [71]. These data

were used as the background for two clinical trials of

celecoxib in advanced cervical cancer. Despite biologic

promise, two phase II trials testing specific COX-2 inhib-

itors as radio-sensitizers in locally advanced cervical can-

cer demonstrated increased toxicity with no change in

therapeutic effect [83, 101].

The presence of EGFR and human EGFR 2 (HER2) has

been associated with accelerated tumor progression and

therapeutic resistance in several malignancies including

cervical cancer. Previous studies have shown that EGFR

is expressed in up to 76% of cervical cancers and correlates

with poor prognosis [134]. EGFR inhibitors are currently

undergoing testing in clinical trials. In a recent phase II

trial, EGFR expression levels, evaluated by immunohisto-

chemistry, did not correlate with tumor response and

disease control in patients treated with gefitinib (EGFR

inhibitor) [89]. Using the standardized HercepTest scor-

ing criteria, HER2 expression is considered a rare event in

cervical cancer [138].

High peritumoral lymphatic vessel density evaluated

by counting D2-40-positive (a selective marker for lym-

phatic endothelium) vessels has shown significant corre-

lation with higher tumor stage, lymph node metastases,

and poor survival in 111 cervical squamous cell carcino-

mas FIGO stage 1A–IIA [88]. Another recent study using

an antibody against lymphatic vessel endothelial

hyaluronan receptor-1 has also shown that increased lym-

phatic vessel density was associated with lymph node

metastasis and lymphatic vessel invasion in early-stage

cervical carcinoma [300].

The dependence of tumor growth and metastasis on

blood vessels makes angiogenesis one of the fundamental

hallmarks of cancer and a target for therapy. One of the

major pathways involved in angiogenesis is the vascular

endothelial growth factor (VEGF) family of proteins and

receptors. Overexpression of VEGF has been associated

with tumor progression and poor prognosis in several

tumors, including cervical cancer. Intratumoral protein

levels of VEGF are increased in cervical cancer compared

to normal cervical tissue and higher VEGF levels correlate

with higher stage and increased risk of lymph nodes

metastasis [41]. It has also been demonstrated that higher

VEGF expression and increased tumor vascularization are

independent predictors of shorter disease-free interval

and overall poor survival [160]. There is also data

suggesting that HPV may directly stimulate VEGF
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production through upregulation of the E6 oncoprotein

[260]. In phase II clinical trials, bevacizumab (a recombi-

nant humanized anti-VEGF monoclonal antibody) was

well tolerated and active as second- and third-line treat-

ment of patients with recurrent cervical cancer [178].

P53 and RAS mutations are rare in cervical squamous

cell carcinoma and in recent studies have not been associ-

ated with tumor stage, tumor grade, or survival [199, 256].

Amplification and overexpression of cellular oncogene

c-myc have been demonstrated in approximately 20% of

cervical squamous cell carcinomas and shown to be asso-

ciated with the presence of HPV16. Overexpression of

c-myc has also been associated with worse prognosis in

some studies [14, 99].

Differential Diagnosis

Histologically, the lesions most commonly confused with

invasive squamous cell carcinomas are squamous meta-

plasia, high-grade SIL with extensive endocervical gland

involvement, gestational decidual reaction with degenera-

tive features, trophoblastic lesions such as placental site

nodules and epithelioid trophobastic tumors, condylo-

mata acuminata, and reparative changes associated with

chronic granulomatous diseases such as lymphogranu-

loma venereum and granuloma inguinale. Both squamous

metaplasia and high-grade SIL are frequently extensive

and extend into endocervical glands. Even though a low

level of mitotic activity can be present in squamous meta-

plasia, careful evaluation of the cytologic appearance of

the metaplastic cells reveals their benign nature because

the cells are relatively uniform in size and shape and lack

significant nuclear atypia. Moreover, the borders of

endocervical glands involved with either squamous meta-

plasia or high-grade SIL are rounded and distinct and lack

the irregular margins, scalloping, and desmoplasia in the

stroma adjacent to the glands. A decidual reaction with

degenerative features lacks mitotic activity and in difficult

cases can be differentiated from invasive squamous cell

carcinomas by the use of immunohistochemical staining

because decidual cells do not contain cytokeratin. Placen-

tal site nodules appear as well-circumscribed nodules or

plaques containing intermediate trophoblastic cells. These

cells lack mitotic activity and are arranged in nests

surrounded by hyaline material. Epithelioid trophoblastic

tumors in contrast to squamous lesions have a more

nested appearance and typically display a characteristic

pattern of geographic necrosis. In difficult cases immuno-

histochemistry can be used to discriminate cervical neo-

plastic lesions from trophoblastic lesions as the latter

express inhibin and CK 18 but are negative for p16,

while the converse expression patterns occur in cervical

neoplasia.

It can also be difficult to distinguish between poorly

differentiated squamous cell carcinomas composed of

small, basaloid cells and small (oat) cell carcinomas of the

neuroendocrine type, lymphoma, and malignant mela-

noma. Small cell carcinomas of the neuroendocrine type

typically invade the stroma diffusely as individual cells or as

small discohesive nests and show extensive crush artifact;

they frequently form rosettes or trabeculae and the cells

characteristically have smudged, intensely hyperchromatic

nuclei and lack nucleoli. In contrast, poorly differentiated

squamous cell carcinomas invade as cohesive nests, and the

cells have oval nuclei with granular chromatin. In difficult

cases immmunohistochemical stain for p63 can be used to

confirm squamous differentiation. In a study of 250 inva-

sive carcinomas, a strong, diffuse p63 expression was pre-

sent in 97% of squamous cell carcinomas, including 91% of

small cell nonkeratinizing squamous cell carcinomas. All

neuroendocrine carcinomas did not show p63 staining or

only focal expression (<30% of tumor cells) [274]. Malig-

nant melanoma and lymphoma are p63 and cytokeratin

negative.

Squamous cell carcinomas that contain large amounts

of cytoplasmic glycogen can sometimes be confused with

clear cell carcinomas (> Fig. 6.7). Like clear cell carcino-

mas, cells in these tumors have clear cytoplasm and dis-

tinct cell membranes. However, squamous cell carcinoma

with clear cytoplasm lacks the characteristic hobnail cells

and the papillary or tubulocystic areas that are typical of

clear cell carcinomas. In squamous cell carcinoma,

a careful search of multiple sections will usually detect

areas with unambiguous squamous differentiation.

Expression of p63 confirms squamous differentiation.

In rare cases, primitive neuroendocrine tumors occur

in the cervix [164]. Membranous staining for CD99,

nuclear staining for FLI-1, and negative p63 staining

help to differentiate these tumors from poorly differenti-

ated squamous cell carcinomas [76]. In addition, primi-

tive neuroendocrine tumors have t(11;12)(q24;q12)

chromosomal translocation, which can be demonstrated

by reverse transcription polymerase chain reaction and

fluorescence in situ hybridization.

Although diffuse p16 expression is a surrogate marker

for the presence of high-risk HPV in cervical neoplasia, it

is important to remember that positive immohisto-

chemical p16 staining may occur in non-HPV-related

neoplasms (> Fig. 6.11) [139]. Therefore, molecular test-

ing for HPVusing sensitive methods such as PCR or HPV

in situ hybridization can be used to determine origin of
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metastatic squamous cell carcinoma when cervical origin

is suspected (> Fig. 6.12). However, when paraffin-

embedded material is utilized for testing many of the

broad spectrum primer sets used for PCR-based HPV

testing have a relatively low sensitivity for HPVand there-

fore absence of HPV DNA does not definitively rule out

a cervical primary.

Histopathologic Prognostic Features

Stage is the most important prognostic factor in cervical

carcinoma. Histologic typing and grading have little direct

influence on survival within any stage (see ‘‘Microscopic

grading’’). The most significant pathologic prognostic fac-

tors in women with surgically treated stage IB and IIA

squamous cell carcinoma are tumor size, depth of inva-

sion, parametrial involvement, and nodal status [62, 144,

297]. A study of 188 women undergoing radical hysterec-

tomy with bilateral pelvic lymphadenectomy for stage IB

squamous cell carcinoma found that patients with tumors

measuring <2 cm in diameter or larger tumors that only

invaded <10 mm into the cervical stroma had a 5-year

disease-free survival of 95%. In contrast, all other patients

had a 5-year disease-free survival of 52% [61]. In the GOG

series of patients with stage IB squamous cell carcinoma

treated surgically, womenwhose tumors invaded the inner

third of the cervical stroma had a 98% 5-year progression-

free survival, whereas for those whose tumors invaded the

outer third progression-free survival was only 63% [297].

In the same GOG series, the 5-year progression-free inter-

val was 70% in tumors with lymphvascular invasion

(LVSI) compared to 83% in cases without LVSI [297]. In

most series of surgically treated stage IB cancers, LVSI has

proven to be somewhat less important than tumor size

and depth of invasion. Accordingly, in reporting squa-

mous cell carcinomas, the depth of invasion (in millime-

ters or the proportion of the wall invaded), the presence or

absence of LVSI, and the size of the tumor (greatest tumor

dimension) should be reported.

Among stage IB patients, presence of LVSI has been

associated with four to five times increased risk of pelvic

lymph node metastases. In a GOG study of 732 IB

patients, Delgado et al. reported 3-year disease-free sur-

vival of 74% and 86% for those with and without lymph

node metastases [62]. In a series of 978 Stage IB–IIA

patients, the median survival was 5.3 years for those with

negative nodes and decreased to 3.2 and 1.3 years for those

with positive pelvic and paraaortic lymph nodes, respec-

tively [18].

Parametrial extension correlates with LVSI, lymph

node metastases, tumor recurrence, and poor survival

[61]. In 69 radical hysterectomy specimens performed

for stage IB and IIA carcinomas, evaluation of the entire

parametria by a giant section technique revealed

parametrial involvement in 31% of IB tumors, 63% of

IB2, and 58% of IIA tumors. Survival was significantly

higher for the patients with negative parametrial findings

compared with those with positive parametrial findings

(100% vs. 78%) [25].

. Fig. 6.11

Squamous cell carcinoma. Tumor exhibits characteristic

diffuse/strong p16 expression of a high-risk HPV-related

carcinoma

. Fig. 6.12

Squamous cell carcinoma. In situ hybridization

demonstrates punctate nuclear signals in tumor nuclei

indicating the presence of HPV 16 DNA
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Another factor that may influence prognosis is patient

age. In 1952, Lindell, and subsequently others, demon-

strated that survival was improved for older women [157].

However, other large studies, including one that analyzed

more than 10,000 women with invasive cervical cancer,

reported that younger women had a better prognosis

than older women [172]. When stratified by stage it

appears that there is little difference in prognosis between

younger and older women with early-stage disease, how-

ever, with high-stage disease younger women have poorer

survival [222].

HPV DNA Status

Several studies have assessed the effect of HPV type on

prognosis andmost show a significant correlation between

HPV 18 and poor prognosis. In a study of 296 Stage IB-IV

cancers, detection of HPV 18 DNAwas associated with an

approximately threefold increase in the risk of death in

stage IB disease. This association was independent of

established cervical carcinoma prognostic factors, such as

FIGO stage and tumor size [231]. A recent study evaluated

prognostic significance of HPV type in 1,067 patients

with Stage IA–IIA disease. HPV 18 was detected in

16.5% of the samples, a typical prevalence for this geno-

type in most series. In a multivariant analysis of FIGO

stage II tumors, deep stromal invasion, parametrial exten-

sion, and HPV 18 positivity were significant predictors for

death [147]. Recent studies have suggested that patients

infected with multiple HPV types had a significantly

shorter cancer-specific survival and do not respond as

well to radiation treatment as patients with a single HPV

type [19, 184].

Spread and Metastases

Squamous cell carcinoma of the cervix spreads principally

by direct local invasion of adjacent tissues and lymphatics

and less commonly through blood vessels. Initially, the

tumor grows by extending along tissue planes, such as the

perineural and perivascular tissues, into the para-cervical

and parametrial areas, and into the cardinal and uterosacral

ligaments. Ultimately, lateral spread may reach the bony

pelvis, encompassing and obstructing one or both ureters.

Direct extension may also involve the uterine cavity and

vagina, with extension into the urinary bladder and rec-

tum, resulting in vesicovaginal and rectovaginal fistulas.

The spread of cervical cancer via lymphatics occurs

relatively early and is present in 25–50% of patients with

stage IB and II carcinomas. The most common sites of

lymph node metastases are the internal iliac, obturator,

external iliac, and common iliac lymph nodes. Later in the

course of the disease, extension to the lateral sacral,

paraaortic, and inguinal nodes can occur. Isolated inva-

sion of the sacral, external iliac, and hypogastric nodes is

occasionally observed. Distant lymph node metastases

above the diaphragm including the supraclavicular

lymph nodes are uncommon and are a feature of wide-

spread disease. In these cases, cancer cells are transported

from the paraaortic nodes into the mediastinum and then

into the thoracic duct. Hematogenous dissemination is

the least common metastatic pathway of cervical carci-

noma. Blood-borne metastases to the lung, liver, bone,

heart, skin, and brain are generally seen in stage IV tumors

or when the local growth has previously been irradiated.

Ureteral obstruction caused by tumor invasion of

the ureteral wall or by compression due to tumor

in periureteral lymphatics leads to hydroureter,

hydronephrosis, hydronephrotic renal atrophy, pyelone-

phritis, and loss of renal function. Obstruction of both

ureters results in uremia and is a leading cause of death.

Although the frequency of ureteral involvement was

unchanged between 1930 and 1960, advances in radiation

therapy during the 1970s reduced the number of patients

dying of ureteral obstruction and uremia from 28% to

6.7% [131]. Peritonitis caused by obstruction and bowel

perforation, respiratory failure associated with pulmonary

metastasis, massive edema, hemorrhage, cardiac failure,

massive venous thrombosis, pulmonary embolism, and

complications of radiation therapy represent the major

causes of death in order of frequency.

Behavior and Treatment

The three basic therapeutic modalities for squamous cell

carcinoma are surgery, radiation, and combinations of

radiation and surgery or radiation with concurrent che-

motherapy. Recently targeted therapies have shown some

promise. In stage IB and early stage II patients, virtually

identical results are seen with radical hysterectomy with

bilateral pelvic lymphadenectomy and radiation therapy.

In young women with Stage IA1/2 and IB1 lesions, partic-

ularly those measuring <2 cm in diameter and desire to

preserve their fertility, radical trachelectomy combined

with laparoscopic pelvic lymphadenectomy has been

widely accepted [63]. The 5-year disease-free survival in

these women has been 96%. The pregnancy rate ranges

between 41% and 79%, and 44% to 64% of pregnancies

resulted in live births. A large randomized GOG trial
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compared radiation therapy followed by adjunctive

extrafascial hysterectomy for bulky-stage IB cervical can-

cers with radiation therapy combined with concurrent

cisplatin chemotherapy and adjunctive extrafascial hyster-

ectomy. The concurrent use of cisplatin and radiation

significantly improved survival [135]. Other recent trials

that have incorporated combinations of combined exter-

nal and intracavitary radiotherapy with concurrent plati-

num-based chemotherapy for stage II and stage III cancers

have also shown significant improvements in survival with

the addition of chemotherapy compared to radiation

alone [179]. A recent Cochrane Review of the treatment

of early-stage cervical cancer concluded that the addition

of platinum-based chemotherapy to radiotherapy may

offer clinical benefit in early-stage cervical cancer with

risk factors for recurrence [221].

Morphologic changes in cervical squamous carcinoma

cells that are considered evidence of response to ionizing

radiation are cellular differentiation with keratinization,

cell degeneration with cytoplasmic vacuolization,

pyknosis, and nucleomegaly. Radiation-induced changes

in adenocarcinoma of cervix include nuclear shrinkage

and pyknosis, cytoplasmic vacuolization, and decrease in

mucin synthesis.

Chemotherapy using a variety of regimens, most of

which use cisplatin either alone or in combination with

other drugs, has been recommended by the National Can-

cer Institute and GOG for concurrent therapy in women

with stage IB2 and locally advanced (stage II–IVA) cervical

cancer undergoing radiation therapy. A subsequent meta-

analysis of 19 randomized controlled trials totaling 4,580

patients verified that the addition of chemotherapy to

radiation therapy improved progression-free and overall

survival [145]. Although 40–70% of such patients being

treated for the first time will respond to cisplatin-

containing regimens, the proportion of patients with

prolonged responses is considerably less [161]. In addi-

tion, chemotherapy is used for patients with metastatic or

recurrent cancer previously treated with surgery or radia-

tion therapy. Response rates for cisplatin-based therapy in

these recurrent or late-stage patients ranges 20–30% and

overall survival is less than 10 months. Since effective

treatment options are limited for advanced cervical cancer,

therapies targeting cervical cancer signaling pathways are

currently being investigated.

The 5-year survival for treated stage I patients is

90–95%, for stage II 50–70%, for stage III 30%, and

<20% for patients with stage IV disease [24]. The survival

rates are reduced even in patients with low-stage disease

when metastases to lymph nodes are present; survival

rates appear to correlate with the number of positive

nodes [111]. Metastatic node involvement occurs in

8–25% of stage I, 21–38% of stage II, and 32–46% of

stage III lesions [194]. Typically, the majority of recur-

rences appear within 2 years after initial therapy.

Verrucous Carcinoma

Verrucous carcinoma is a rare variant of squamous cell

carcinoma. In the female genital tract, the region most

commonly involved is the vulva, but well-documented

cases have been described in the cervix [129, 299]. In the

past, this tumor has been reported as giant condyloma

acuminatum of Buschke and Lowenstein, but the impli-

cation that this tumor is a type of condyloma is erroneous

and the term is no longer used. More recently some studies

have implicated HPV as an etiologic agent since low- and

high-risk HPV types were identified in verrucous carci-

noma [37, 78].

Clinically, verrucous carcinoma appears as a large, ses-

sile tumor that grossly resembles a condyloma. Verrucous

carcinoma is a slow-growing, locally invasive malignant

tumor. Because it is frequently diagnosed incorrectly, it

may become quite advanced and lead to death. Five of

eight patients in one series died shortly after the diagnosis

was made [162]. Histologically, cervical verrucous carci-

nomas are identical to the more common vulvar tumors

and are predominately exophytic and characterized by

frondlike papillae with or without surface keratinization

(> Fig. 6.13). The epithelium lacks significant cytologic

. Fig. 6.13

Verrucous carcinoma. Broad, bulbous nests of very well-

differentiated neoplastic squamous epithelium invade

superficial stroma with a pushing border
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atypia andmitotic activity, although in some cases mitoses

may be found in the deep layers. The base of the tumor is

composed of invasive nests of epithelium that are broad

and expansile with a well-circumscribed pushing margin.

There is a conspicuous inflammatory reaction at the epi-

thelial stromal junction. For accurate diagnosis the biopsy

should be large to include the rete ridge pattern at the base

of the tumor as well as more superficial areas. If only

superficial keratotic areas are examined the correct diag-

nosis is impossible.

Verrucous carcinoma should be distinguished from

warty carcinoma (see section >Warty (Condylomatous)

Carcinoma) and condylomata acuminatum. Unlike con-

dyloma acuminatum, verrucous carcinoma lacks the cen-

tral fibroconnective tissue cores in the epithelial papillae

that are characteristic of condylomata. Typically, these

tumors recur locally but do not metastasize unless they

are inadequately radiated, in which case accelerated

growth and metastasis may occur [129]. The most

appropriate therapy is wide local excision if possible.

However, these lesions can frequently be deeply inva-

sive, even extending into the endometrium or adjacent

pelvic tissue [162, 250]. Regional lymph nodes are

rarely involved, and distant metastases are exceedingly

rare [162].

Warty (Condylomatous) Carcinoma

Warty (condylomatous) carcinoma is a variant of squa-

mous cell carcinoma of the cervix that has marked con-

dylomatous changes. Unlike verrucous carcinoma, warty

carcinomas demonstrate features of a typical squamous

cell carcinoma at the deep margin. In addition, many of

the malignant cells have cytoplasmic vacuolization and

nuclear changes closely resembling koilocytotic atypia.

Although clinical experience with these tumors is very

limited, they appear to behave less aggressively than

typical well-differentiated squamous cell carcinomas of

the cervix. In one study, multiple types of HPV including

low-risk types were identified in two thirds of these

tumors [43].

Papillary Squamous Cell (Transitional)
Carcinoma

Papillary squamous cell carcinoma is a rare variant of

squamous cell carcinoma of the cervix. These tumors

were initially described by Randall et al., who reported

that they had a histologic resemblance to transitional cell

carcinoma of the bladder [215]. A comprehensive study

from the Armed Forces Institute of Pathology of 32 cases

of papillary cervical carcinomas reported that these pap-

illary tumors of the cervix can be subdivided into three

groups based on their histologic appearance: predomi-

nately squamous, predominantly transitional, and mixed

squamous and transitional [141]. However, all three his-

tologic subdivisions demonstrated similar immunohisto-

chemical staining patterns for cytokeratin 7 and 20. The

tumors were typically positive for cytokeratin 7 and neg-

ative for cytokeratin 20, which is a pattern more typical of

cervical squamous lesions than of transitional cell tumors

of the urinary tract. Follow-up was available for 12

patients, and 3 were reported to have died of their disease

[141]. However, no apparent differences were observed in

the clinical behavior of the three subtypes. Therefore, it

appears that papillary squamous cell carcinomas of the

cervix present a spectrum of histologic appearances with

some tumors appearing more squamous and others more

transitional. Because they demonstrate a spectrum of his-

tologic appearances, these tumors have been referred to as

papillary squamotransitional carcinomas. HPV 16 has

been identified in three cases of papillary squamous cell

carcinoma of the cervix [31].

Histologically, papillary squamous cell carcinomas are

composed of papillary projections that are covered by

several layers of atypical epithelial cells (> Fig. 6.14). In

cases that appear more transitional, the cells are oval with

their long axis oriented perpendicular to the surface and

there is minimal flattening of the cells as they reach the

surface. In cases with more squamous differentiation, the

. Fig. 6.14

Papillary squamous cell carcinoma. Papillary fronds are

lined by atypical squamous epithelium
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cells are more basaloid and resemble those of a high-grade

SIL (> Fig. 6.15). The cells have hyperchromatic, oval

nuclei, and minimal amounts of cytoplasm. Mitoses are

frequent. Focally, there are usually areas of squamous

differentiation. Typical invasive squamous cell carcinoma

can often be identified at the base of the tumor, appearing

as well-circumscribed nests of epithelium in continuity

with papillae that extend deeply into the stroma. Focal

invasion of the papillae themselves also sometimes occurs.

The behavior of papillary squamous cell carcinoma is

similar to that of invasive squamous cell carcinoma with

the exception that late recurrences have been reported in

the larger series [215].

Papillary squamous cell carcinoma can be mistaken

for a papillary squamous cell carcinoma in situ on

a superficial biopsy. Because papillary squamous cell car-

cinoma is capable of acting aggressively andmetastasizing,

it is important that a cone biopsy performed to rule out

invasion whenever a papillary squamous cell carcinoma in

situ is diagnosed. These tumors can also be mistakenly

diagnosed as verrucous carcinoma or as condyloma

accuminatum with atypia. Papillary squamous cell carci-

nomas lack the condylomatous changes and degree of

cytoplasmic differentiation present in the other lesions.

Lymphoepithelioma-like Carcinoma

Lymphoepithelioma-like carcinomas (LELC) are a dis-

tinctive subset of squamous cell carcinomas of the cervix

that are typically well circumscribed and composed of

undifferentiated cells surrounded by a dense stromal

inflammatory infiltrate [167]. These tumors are reported

to have a better prognosis than typical squamous cell

carcinoma. LELC represent only 0.7% of all primary cer-

vical malignancies in Western countries but up to 5.5% of

cervical cancers in some series from Asia [262]. The path-

ogenesis of cervical LELC is still unclear. The Epstein-Barr

virus (EBV) has been suggested as a potential causative

agent and has been detected in 75% of cervical LELC cases

in Asian women [166, 262]. In contrast, a role for EBV in

LELC pathogenesis in women in Western countries seems

less likely since EBV has not been detected in cervical

LELC in Caucasian women so far. A possible role for the

human papillomavirus (HPV) in the pathogenesis of cer-

vical LELC has also been suggested [20, 193]. The cells

composing LELC are relatively undifferentiated but have

abundant cytoplasm and uniform vesicular nuclei

(> Fig. 6.16). The cell borders tend to be indistinct and

form what has been described as a syncytium. The nests of

undifferentiated cells are surrounded by a marked chronic

inflammatory infiltrate composed of lymphocytes, plasma

cells, and eosinophils.

LELC can be mistaken for either glassy cell carcinoma

or true lymphoproliferative disorders. Glassy cell carcino-

mas have a very poor prognosis and are characterized

by prominent cell borders, ground glass cytoplasm,

and prominent nucleoli. Lymphoproliferative disorders

can be easily differentiated from LELC by immunohisto-

chemical staining with antibodies against leukocyte com-

mon antigen, cytokeratin, and epithelial membrane

antigen.

. Fig. 6.15

Papillary squamous cell carcinoma. Atypical squamous

epithelium displaying loss of maturation and nuclear

hyperchromasia with pleomorphism

. Fig. 6.16

Lymphoepithelioma-like carcinoma. Large, atypical,

discohesive cells simulating lymphoma are intimately

associated with a mixed chronic inflammatory cell infiltrate
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Adenocarcinoma

Adenocarcinomas of the cervix comprise a heterogeneous

group of neoplasms that displays a variety of histologic

patterns (see >Table 6.1). Because these cell types and

patterns are frequently admixed, the histologic classifica-

tion of these tumors is based on the predominant cell type.

If additional histologic components comprise at least 10%

of the tumor, some authors recommend classifying the

tumor according to the predominant pattern and listing

the individual components as part of the diagnosis.

The most common cervical adenocarcinoma type is the

usual type, also referred to as ‘‘mucinous type,’’ followed by

endometroid adenocarcinoma [6, 290]. Although some

studies have found endometrioid adenocarcinomas to be

more prevalent than usual type adenocarcinomas, in most

series endometrioid adenocarcinomas account for 7–30%

of cervical adenocarcinomas [223, 277, 290].

Prevalence

The relative proportion and absolute incidence of squa-

mous cell carcinoma and adenocarcinoma of the cervix

has been changing in the United States and Western

Europe since the introduction of widespread cytologic

screening programs. The incidence of all invasive cervical

cancer and of cervical squamous cell carcinoma has been

decreasing, however the incidence of cervical adenocarci-

noma (i.e., adenosquamous carcinoma and adenocarci-

noma) among young women has increased in developed

countries, even those with widespread screening programs

and histology-specific cancer registration [33, 271]. In

the 1950s and 1960s, approximately 95% of all invasive

cervical carcinomas were classified as squamous cell car-

cinomas and only 5% as adenocarcinomas [175]. How-

ever, invasive cervical cancer series published since the

early 1970s have found that squamous cell carcinomas

account for 75–80% of the cases, while the remaining

20–25% include various types of adenocarcinomas,

adenosquamous carcinomas, and other epithelial tumors

[33, 271]. Between 1973 and 1996, the overall age-adjusted

incidence of invasive cervical cancer in the United States

decreased by 36.9%. At the same time, the age-adjusted

incidence of adenocarcinoma increased by 29.1% and the

proportion of adenocarcinoma relative to squamous cell

carcinoma increased by 95% [245]. In contrast to squa-

mous cell carcinoma, rates of adenocarcinoma were sig-

nificantly lower among African-American women than

in Caucasian women. Rates of adenocarcinoma were

significantly higher in Hispanic women than among

non-Hispanics [226]. Most studies have noted increasing

rates of adenocarcinoma among younger women, partic-

ularly under the age of 40 [245, 275, 301]. An international

study monitoring trends in adenocarcinoma incidence

from 1973 to 1991 reported increasing risk in cohorts

born after 1935 in England, Scotland, Denmark, Sweden,

Slovenia, and Slovakia [271]. A recent review from 13

European countries confirmed this report, and with data

spanning the 1990s also showed increased adenocarci-

noma incidence in Estonia, Spain, Finland, and Italy,

countries previously reported to have either stable or

decreasing trends [30].

Pathogenesis and Risk Factors

The cell of origin for invasive cervical adenocarcinoma is

thought to be the pluripotential subcolumnar reserve cell

of the columnar endocervical epithelium, and adenocar-

cinoma in situ is regarded as the immediate precursor to

invasive endocervical adenocarcinoma. Many of the epi-

demiologic risk factors for the development of adenocar-

cinoma of the cervix are similar to those described for

invasive squamous cell carcinomas [39]. Both are fre-

quently associated with SIL, multiple sexual partners

(more than 10 partners has a relative risk of 10.9 and 2.9

for adenocarcinoma and squamous cell carcinoma,

respectively), and young age at first intercourse (inter-

course before the age of 15 has a relative risk of 2.0 for

both adenocarcinoma and squamous cell carcinoma)

[140]. Tobacco smoking is associated with increased risk

of squamous cell but not adenocarcinoma of the cervix

[113]. Epidemiologic studies have shown a strong associ-

ation between HPV and cervical adenocarcinoma,

suggesting a causal relationship, as is the case for the

squamous cell carcinoma. HPV 16 and 18 are the most

common types of HPV found in association with both

squamous cell carcinomas and adenocarcinomas of the

cervix. However, HPV 18 is more commonly found in

association with adenocarcinomas than with squamous

cell carcinomas [11, 39, 210]. Use of oral contraceptives

for more than 10 years, particularly those with a large

progestational component, has been shown to be a risk

factor for invasive cervical adenocarcinoma [39, 277].

Some studies comparing the risk factors for invasive ade-

nocarcinomas with those of squamous cell carcinomas

have revealed no significant differences in oral contracep-

tive usage between the two groups of women after con-

trolling for HPV and sexual factors [93, 113]. It should

also be noted that one study has reported a significant

association between the use of hormone replacement
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therapy in older women and invasive adenocarcinomas of

the cervix [146].

A genetic predisposition to invasive cervical ade-

nocarcinoma has been documented in women with

Peutz–Jeghers syndrome in whom minimal deviation

adenocarcinoma of the cervix occurs more frequently

than in the general population [50]. It also appears that

a generalized predisposition to the development of ade-

nocarcinoma of the ovary and cervix can occur because

dual primary cervical and ovarian adenocarcinomas

develop in some women [174, 291]. Mucinous tumors of

the ovary appear to be particularly prevalent in women

with minimal deviation mucinous adenocarcinomas of

the cervix [291].

Clinical Features

The most common presenting symptom is abnormal vag-

inal bleeding, occurring in about 75% of patients [153].

Occasionally women present with vaginal discharge or

with pelvic pain. The majority of invasive cervical adeno-

carcinomas arise in the transformation zone, and on gross

examination 50% of patients have a fungating, polypoid,

or papillary mass [110]. In approximately 15% of patients,

the cervix is either diffusely enlarged or nodular. In

another 15%, no gross lesions are visible. Although the

majority of patients with grossly inapparent tumors have

early-stage tumors, some have deep invasion because the

carcinoma arose deep within the endocervical canal [223].

Adenocarcinoma of the cervix is confined to the cervix

(stage I) or the parametrium/vagina (stage II) in 80% of

women at the time of diagnosis. The diagnostic accuracy

of cytopathology in the detection of cervical adenocarci-

noma varies according to the expertise of the pathologist

and the sampling techniques used. In most large series the

majority of patients with cervical adenocarcinomas have

cytologic abnormalities [183, 195].

Microinvasive Adenocarcinoma

Definition

The current definition FIGO definition for microinvasive

(stage IA) cervical cancer applies to both squamous cell

carcinoma and adenocarcinoma. However it is important

to emphasize that recognizing microinvasive adenocarci-

noma is often problematic and less is known about behav-

ior of microinvasive adenocarcinoma compared to

microinvasive squamous cell carcinoma [195, 295]. The

irregular distribution and architecture of the normal

endocervical crypts in the cervical stroma makes it diffi-

cult to differentiate between early stromal invasion and

adenocarcinoma in situ [195]. In cases with admixed

adenocarcinoma in situ and superficially invasive adeno-

carcinoma the actual depth of the invasion may be very

difficult to measure (see below).

Microscopic Findings

Several growth patterns can be present in microinvasive

carcinoma. Presence of a finger-like extension of epithe-

lium with abundant pink cytoplasm into the stroma from

a gland demonstrating the histologic features of adeno-

carcinoma in situ is often the first histologic sign of inva-

sion [195]. More advanced areas of invasion show glands

that lack the lobular architecture of crypts involved by

adenocarcinoma in situ (> Fig. 6.17). These glands are

often separated by stroma and may be within the zone of

normal endocervical mucosa. There may or may not be

a stromal response with edema, inflammation, and

desmoplasia. However, in some cases of early invasive

adenocarcinoma these features are not present and inva-

sion is indicated by the gland pattern and haphazard

distribution on low power examinations. Confluent glan-

dular pattern and complex gland architecture are more

. Fig. 6.17

Superficially invasive endocervical adenocarcinoma

associated with adenocarcinoma in situ. A region of

confluent glandular growth within extensive

adenocarcinoma in situ indicates superficial stromal

invasion
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subtle patterns of invasion [195]. Smooth-contoured,

dilated glands with complex intraglandular cribriform or

papillary growth patterns also indicate invasion as well as

presence of glands below the deep margin of normal

endocervical glands [150]. Finally, if the distance between

neoplastic glands and thick-walled blood vessels is less

than the thickness of the vessel wall, invasion should be

strongly suspected [281]. Most patients have coexisting

adenocarcinoma in situ and some also have HSIL. After

establishing invasion, the depth of invasion and horizontal

extent of the invasive component should be measured.

Measurements with a calibrated optic are recommended.

The depth of invasion is measured from the surface (when

the in situ component is not present on a section with the

deepest invasion) or from overlying the in situ carcinoma.

Similar to microinvasive SCC a definitive diagnosis of

microinvasive adenocarcinoma requires examination of

the entire lesion in a cold knife cone biopsy or hysterec-

tomy specimen.

Clinical Behavior and Treatment

Microinvasive adenocarcinoma accounts for 12% of ade-

nocarcinomas [195]. The average age at presentation is 39

years, approximately 7 years younger than the peak age for

frankly invasive adenocarcinoma. The natural history of

microinvasive cervical adenocarcinoma is not well under-

stood since a cone biopsy is necessary to confirm the

diagnosis and is often curative. There are rare documented

cases of in situ adenocarcinoma progressing to invasive

carcinoma after conservative treatment with cone excision

[104, 132]. In a recent review of microinvasive adenocar-

cinomas 2 of 228 (0.8%) stage IA1 and 3 of 179 (1.6%)

stage IA2 had lymph node metastasis [212]. In a literature

review of 26 reports of microinvasive adenocarcinomas,

totaling 436 cases of invasive adenocarcinoma defined as

5 mm or less of invasion, only 5 (2%) of 219 patients

undergoing lymphadenectomy had metastases [195].

Review of 531 cases from the SEER (Surveillance, Epide-

miology, and End Results) database confirmed low inci-

dence (1.28%) of lymph node metastasis in Stage IA1 and

IA2 tumors [244]. Data on lymphvascular space involve-

ment are difficult to extract since most series do not

comment on the presence or absence of this feature.

Kaspar et al. analyzed 25 cases with stage IA adenocar-

cinoma and found tumor volume to be a better predictor

of lymph node metastasis and recurrence. None of the

patients with tumor volume <500 mm3 had lymph node

metastases or recurrence whereas two of two patients with

tumor volume more than 500 mm3 had recurrence and

one of two developed lymph node metastases [130]. Other

studies confirmed this observation [54, 124]. There is also

very little information on margin status at conization and

residual disease in a subsequent hysterectomy specimen.

In two studies, patients who underwent conization with

negative margins did not have residual disease in the

subsequent hysterectomy specimen. Half of the patients

with positive margins had tumor in the uterus [195, 212].

The overall prognosis for microinvasive adenocarcinoma

(stage IA1 and IA2) is excellent. Based on SEER data the

risk for stage IA1 versus IA2 for lymph node metastases

(1.45 vs. 1.73%), recurrence (1.54 vs. 1.96%), and death

(0.85% vs. 1.12%) was not statistically different [244].

In the same study there was no difference in recurrence

and death of disease between patients treated conserva-

tively (with conization or simply hysterectomy) and those

undergoing radical hysterectomy. However, 10% of the

patients in the study received adjuvant radiotherapy

or underwent a pelvic lymphadenectomy. Therefore,

a conization alone for patients with stage IA1 adenocarci-

noma was not recommended. In a recent report none of

four patients with stage IA1 adenocarcinoma treated with

conization developed recurrence after 2–13 years of fol-

low-up [284]. All the patients had a term delivery. No

residual invasive adenocarcinoma was present in three of

four patients who underwent radical hysterectomy with

pelvic lymph node dissection. Prospective, long-term fol-

low-up studies for patients with microinvasive adenocar-

cinoma treated with conization are lacking.

Endocervical Adenocarcinoma

Cervical adenocarcinoma displays a wide variety of mor-

phologic patterns but over 75% of the tumors display

a relatively similar pattern. The WHO classification

adopted the traditional approach of referring to these

tumors as ‘‘mucinous carcinomas’’ but since they have

little, if any, intracytoplasmic mucin evident on H&E and

mucin stains, we prefer the designation ‘‘endocervical ade-

nocarcinoma of usual type’’ [6]. True endometrioid-type

endocervical adenocarcinoma is relatively uncommon,

accounting for approximately 10% of cervical adenocar-

cinomas. The remainder of cervical adenocarcinomas

comprises a diverse group that includes mucinous

adenocarcinoma, of which there are three variants

(endocervical type, intestinal type, and signet ring type),

minimal deviation adenocarcinoma, villoglandular ade-

nocarcinoma, clear cell carcinoma, serous carcinoma,

mesonephric carcinoma, and a number of uncommon

variants.
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Adenocarcinoma, Usual Type

Gross Findings

Most adenocarcinomas are papillary or polypoid, whereas

some are nodular and may ulcerate the cervix. Some are

high in the endocervical canal and are therefore very

difficult to visualize on clinical examination. Others dif-

fusely infiltrate and enlarge the cervix resulting in

a ‘‘barrel’’ configuration.

Microscopic Findings

This is far and away the most common histologic type of

cervical adenocarcinoma and although it has a somewhat

similar appearance to endometrioid carcinoma, the glands

exhibit a hybrid of endocervical and endometrioid differ-

entiation (> Figs. 6.18–6.21). The cells are columnar with

elongated, hyperchromatic nuclei that may show marked

atypia with nuclear pleomorphism and coarse chromatin.

The cells are often stratified and contain amphophilic or

eosinophilic apical cytoplasm. Mitotic figures, which typ-

ically appear to be ‘‘floating’’ in the cytoplasm, are frequent

as are apoptotic bodies. The glands may be widely spaced

or densely arranged in a complex racemose pattern.

A cribriform pattern is very common and papillae com-

monly project into gland lumens.

The usual-type adenocarcinomas of the cervix are

graded on the basis of architectural features, in a manner

similar to that used for endometrial adenocarcinomas.

Well-differentiated tumors are defined as those in which

<10% of the tumor volume is composed of solid sheets of

cells, the remainder of the tumor being glandular; in

moderately differentiated tumors, 11–50% of the tumor

is composed of solid sheets of cells; and in poorly differ-

entiated tumors, >50% of the tumor is solid.

Measurement of the depth of invasion is more difficult

than for squamous cell carcinomas because of the diffi-

culty in determining the point of origin. Measurement

. Fig. 6.18

Endocervical adenocarcinoma, usual type. Crowded glands

within desmoplastic stroma exhibit a hybrid of

endometrioid and mucinous features

. Fig. 6.20

Endocervical adenocarcinoma, usual type. Complex

labyrinthine glandular pattern indicates an invasive

adenocarcinoma

. Fig. 6.19

Endocervical adenocarcinoma, usual type. Glandular

epithelium exhibits a hybrid of endometrioid andmucinous

features and numerous mitotic figures and apoptotic

bodies are characteristic
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can be expressed either in millimeters or centimeters or as

the percentage of involvement of the wall. Measurements

with a calibrated eyepiece or microscopic fields are

recommended. The presence of vascular invasion should

be noted.

Immunohistochemical Findings

Distinction of endometrial endometrioid carcinomas

from endocervical adenocarcinomas is important because

surgical management of these tumors often differs. The

vast majority of endocervical adenocarcinomas (�90%)

are HPV-related and exhibit diffuse/moderate-strong p16

expression due to complex molecular mechanisms by

which high-risk HPV-transforming proteins (E6, E7)

interact with cell cycle regulatory proteins (p53, pRb) to

generate a futile feedback loop resulting in p16

overexpression (> Fig. 6.22). Interestingly, these HPV-

related endocervical adenocarcinomas also often lack

hormone receptor expression (estrogen [ER] and proges-

terone [PR] receptors) [171, 220, 247, 288] (> Fig. 6.23).

In contrast, endometrial endometrioid carcinomas are

considered etiologically unrelated to HPV. They have

been shown to exhibit generally patchy p16 expression of

variable intensity, with mean/median extent of expression

in 30–40% of tumor cells across all FIGO grades, and only

rare tumors exhibiting diffuse/strong expression [289].

This patchy pattern is distinct from the diffuse/strong

expression characteristic of HPV-related endocervical

adenocarcinomas. In addition, most endometrial

endometrioid carcinomas, particularly FIGO grade 1 and

2 tumors but also many FIGO grade 3 tumors, express

hormone receptors [148, 171, 247]. Thus, a panel of immu-

nohistochemical markers comprised of ER, PR, and p16

has been shown to be useful for distinguishing endome-

trial endometrioid carcinomas from endocervical adeno-

carcinomas [12, 170, 176, 247, 288]. Typical endometrial

endometrioid carcinomas are p16 focal+/ER+/PR+,

. Fig. 6.21

Invasive endocervical adenocarcinoma. Glands resemble

adenocarcinoma in situ and are surrounded by nonreactive

stroma but the deep extent and diffuse pattern indicate an

invasive adenocarcinoma

. Fig. 6.22

Endocervical adenocarcinoma, usual type. Tumor exhibits

diffuse/strong p16 expression

. Fig. 6.23

Endocervical adenocarcinoma, usual type. Tumor has loss of

progesterone receptor expression (estrogen receptor

expression is usually also lost). Positive intervening stromal

cells serve as an internal control
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whereas typical endocervical adenocarcinomas are p16

diffuse+/ER�/PR�, with some of the latter retaining

focal/limited expression of hormone receptors. We spe-

cifically recommend the use of PR in conjunction with ER

based on our published [220, 247, 288] and unpublished

experiences indicating that the subset of endocervical car-

cinomas that retains some expression of hormone recep-

tors most often retains ER expression to some degree

(often focal/weak-moderate) but entirely loses PR expres-

sion; thus, PR is the more discriminatory marker of the

two when trying to distinguish endocervical adenocarci-

nomas from endometrial endometrioid carcinomas.

A number of studies have suggested that using

a combination of inhibin, ER, and CEA staining can

distinguish between endocervical and endometrial adeno-

carcinomas [59, 171, 296]. However others have found

that this combination of stains is influenced not only by

the site of origin of the adenocarcinoma, but also by the

pattern of differentiation of the tumor [128]. The state of

differentiation of the tumor (mucinous vs. endometriod)

had a strong impact on whether or not a tumor stained

positively with either vimentin or CEA. Furthermore,

in our experience with numerous consultation cases,

immunostains for CEA and vimentin are often difficult

to interpret due to problems in discerning the localization

of staining in tumor epithelium versus intimately associ-

ated stroma (for vimentin) or apical/luminal secretions

(for CEA), and not infrequently, focality of staining for

both markers can be observed in tumors of both sites. For

these reasons, a panel comprised of p16, ER, and PR is

recommended as most useful because differential expres-

sion patterns are based on biologic differences between

endocervical and endometrial adenocarcinomas. Expres-

sion of p16 is also useful for identifying metastatic

endocervical adenocarcinoma in the ovary. These ovarian

metastases have a propensity to simulate primary ovarian

endometrioid and mucinous tumors (atypical prolifera-

tive (borderline) tumors and carcinomas). Ovarian

endometrioid and mucinous tumors, with few exceptions,

are characterized by generally patchy p16 expression (or

lack of expression) whereas metastatic HPV-related

endocervical adenocarcinomas are diffusely/strongly pos-

itive [220, 268]. In the absence of a known primary

endocervical adenocarcinoma, demonstrating high-risk

HPV by in situ hybridization can be used for arriving at

a definitive diagnosis [220] (> Fig. 6.24). Although it

should be recognized that in most laboratories in situ

hybridization has a relatively low sensitivity for detecting

HPV in carcinomas, it should also be noted that p16

has no utility for identifying minimal-deviation-type

endocervical adenocarcinomas since these tumors are

unrelated to high-risk HPV and thus do not exhibit dif-

fuse/strong p16 expression.

A recent study reviewed expression of CDX2 in cervi-

cal adenocarcinomas [249]. CDX2 is a member of the

caudal-related homeobox gene family that is expressed

during the normal development of the intestinal tract.

CDX2 is highly sensitive for the identification of colorectal

adenocarcinomas; however its expression has been

described in other tumors showing intestinal-type differ-

entiation. Sullivan at al. have demonstrated that nuclear

CDX2 expression in cervical adenocarcinomas is not

restricted to intestinal type tumors but may be seen in

30% of the more common subtypes (endocervical and

endometrioid) [249]. Therefore, CDX2 has limited value

in determining origin of metastatic carcinoma when

colorectal, pancreaticobiliary, mucinous ovarian, and

endocervical adenocarcinomas are possible primary sites.

Differential Diagnosis

Invasive adenocarcinomamust be distinguished from ade-

nocarcinoma in situ (AIS), primary endometrial adeno-

carcinoma with extension into the endocervical canal, and

metastatic adenocarcinoma. Features favoring a benign

glandular process include lack of an infiltrative pattern,

lobular arrangement of glands, superficial location and

a well-demarcated margin as well as lack of

a desmoplastic stromal response and cytologic atypia. It

is important to note that occasionally normal cervical

. Fig. 6.24

Endocervical adenocarcinoma, usual type. In situ

hybridization demonstrates punctate nuclear signals

indicating the presence of HPV 16 DNA

278 6 Carcinoma and Other Tumors of the Cervix



glands may extend deep into the cervical wall. Absence of

cytologic atypia, stromal reaction, and usually a widely

scattered distribution allow exclusion of a malignant pro-

cess [60]. It is important to make sure that the stromal

reaction elicited by an infiltrating adenocarcinoma does

not represent reaction to extravasated mucin from

a ruptured benign gland. Cytologic atypia can be seen in

the Arias-Stella reaction, atypical oxyphilic metaplasia,

radiation changes, and rarely, viral infection. An Arias-

Stella reaction involving endocervical glands is detected in

10–50% of gravid uteri [229]. Occasionally glandular

changes similar to the Arias-Stella occur in nonpregnant

women, usually in patients taking exogenous hormones.

Whereas the distinctive cyto- and nucleomegaly raises

concern for malignancy, lack of mitoses and partial gland

involvement help to establish the correct diagnosis.

The degenerative nature of atypia with enlarged,

hyperchromatic nuclei containing smudged chromatin,

cytoplasmic vacuolation, and preservation of the nuclear

to cytoplasmic ratio are features of atypical oxyphilic

metaplasia and radiation induced atypia [122, 156]. Dis-

tinctive cytopathic features associated with cytomegalovi-

rus (CMV) and herpes simplex virus (HSV) infections and

immunohistochemistry for detection of the specific path-

ogen assist in diagnosis.

One of the common benign mimics, tunnel clusters,

has to be distinguished from cervical adenocarcinoma

with a microcystic pattern [254]. Tambouret et al.

described a small series of microcystic endocervical ade-

nocarcinomas resembling type B tunnel clusters. In addi-

tion to architecture simulating a benign process, some of

the cases had largely denuded atypical epithelium. High

power examination of the lesion is recommended to look

for the presence of cytologic atypia, which indicates that

the lesion is microcystic endocervical adenocarcinoma.

Other benign lesions that must be distinguished from

invasive adenocarcinoma of the cervix are microglandular

hyperplasia and hyperplastic mesonephric remnants.

Microglandular hyperplasia tends to occur in young

women and is frequently polypoid. Like endocervical ade-

nocarcinoma, microglandular hyperplasia is CEA positive.

In contrast to cervical adenocarcinoma, microglandular

hyperplasia is composed of relatively uniform, small

glands lined by a single layer of bland epithelium with

few mitoses. Mesonephric remnants are tubular, retain

a clustered arrangement associated with a mesonephric

duct, and are usually deep in the cervical stroma. The

epithelium lining the tubules is usually cuboidal and not

stratified. Cytologic atypia is minimal [74].

Adenocarcinoma in situ of the cervix is distinguished

from invasive cervical adenocarcinoma by the lack of

extension beyond the depth to which normal endocervical

glands extend, lack of desmoplasia surrounding the

glands, and lack of foci of closely packed glands. The

normal endocervical glandular architecture is maintained

in adenocarcinoma in situ. Morphologically, endocervical

adenocarcinoma can be distinguished from endometrial

adenocarcinoma extending to the cervix by the presence of

squamous metaplasia and foamy histiocytes in the latter.

Immunohistochemical stains (as discussed earlier) may be

useful in difficult cases. Metastatic adenocarcinoma of the

cervix usually occurs in the setting of a patient with

a known, widely metastatic primary lesion and is histo-

logically characterized by a lack of surface involvement

and widespread lymphvascular involvement. In assessing

whether a carcinoma is of primary endocervical origin or

is metastatic in the cervix, the pathologist should evaluate

the following morphologic features: (1) neoplastic growth

pattern, (2) coexistent in situ changes, (3) cell type, and

(4) immunohistochemical characteristics. Transition

between in situ and invasive carcinoma provides the

strongest evidence for a primary origin and is found in

approximately 50% of primary cervical adenocarcinomas.

Risk Factors

Major prognostic indicators for cervical adenocarcinoma

include tumor size, depth of invasion, involvement of

lymphvascular spaces, parametrial involvement, stage,

age, and presence or absence of lymph node metastases

[16, 26, 68]. Poor prognostic features include size >3 cm,

uterine enlargement and high histologic grade. Women

with poorly differentiated stage I tumors have a 5-year

survival of 41–62% compared to 80–90% for those with

well-differentiated adenocarcinomas [68]. Young age at

presentation has been associated with a good prognosis

in several series [16, 238]. Infection with HPV 18 has been

associated with poor survival [191].

Clinical Behavior and Treatment

Adenocarcinoma of the cervix spreads in a fashion similar

to squamous cell carcinoma and, in general, both squa-

mous and adenocarcinomas are treated similarly. The

most commonly used therapeutic modalities for stage

I and II adenocarcinoma are radiation alone, radiation

with concurrent chemotherapy, radiation followed

by simple hysterectomy, or radical surgery [208]. Only

a few studies have directly compared the therapeutic

results achieved with invasive squamous cell and
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adenocarcinomas over the same time period and from the

same institution, and these studies have produced

conflicting data. Some studies have found that that the

overall 5-year survival rates are lower for adenocarcinoma

(48–65%) than for squamous cell carcinoma patients

(68%) [26, 68]. In a study of 1,538 stage IB squamous

cell carcinomas of the cervix and 229 adenocarcinomas

initially treated with radiation therapy, Eifel et al. observed

a worse outcome in women with adenocarcinoma [68].

A large retrospective analysis of 3,678 cases of cervical

cancer from Taiwan found that the difference in survival

between adenocarcinomas and squamous cell carcinomas

appeared to be predominantly the result of a poorer out-

come in early-stage lesions [40]. In data from the United

States, reported survival is lower for adenocarcinoma ver-

sus squamous cell carcinoma for stage II disease but not

for stage I or stage III or IV disease [238, 245]. Other

comparison studies, as well as several population-based

studies, have failed to confirm that prognosis, and survival

are affected by histologic type [13, 114, 153]. Therefore,

the prognosis of cervical adenocarcinoma relative to squa-

mous carcinoma remains a controversial issue.

Mucinous Adenocarcinoma

Endocervical-Type Mucinous Carcinoma

Endocervical-type adenocarcinomas are composed of cells

that have basal nuclei and abundant pale granular cyto-

plasm, which stains positively with mucicarmine stains.

The cells resemble those in the normal endocervical glands

but nuclear atypia is significant and mitotic figures are

present. The majority of the endocervical-type adenocar-

cinomas are well-to-moderately differentiated, and the

glandular elements are arranged in a pattern simulating

the cleft–tunnel configuration of the normal endocervical

mucosa (> Fig. 6.25). In less-differentiated tumors, the

cells contain less cytoplasm but usually still form recog-

nizable glandular structures. Cells are typically stratified,

and there may be considerable nuclear atypia with varia-

tion in nuclear size, coarsely clumped chromatin, and

prominent nucleoli. Mitoses are usually numerous. Large

amounts of mucin may be found in the stroma, forming

mucin lakes or pools.

Intestinal-Type Mucinous Carcinoma

The intestinal-type mucinous carcinoma is composed of

cells similar to those present in adenocarcinomas of the

large intestine. These tumors frequently contain goblet

cells and more rarely argentaffin cells and Paneth cells. In

the intestinal type, the tumor cells tend to be

pseudostratified, and contain only small amounts of intra-

cellular mucin. They can either form glands with papillae

or infiltrate throughout the stroma in a pattern similar to

that of colonic adenocarcinoma.

Signet-Ring Cell-Type Mucinous Carcinoma

Signet-ring cell carcinomas rarely occur in a pure form

and are usually admixed with intestinal or endocervical

adenocarcinomas.

Minimal Deviation Adenocarcinoma

Minimal deviation adenocarcinoma is an extremely well-

differentiated variant of cervical adenocarcinoma inwhich

most of the cells lack the cytologic features of malignancy.

These tumors were originally referred to as adenoma

malignum. Because of their close cytologic resemblance

to normal endocervical glands, in 1975 Silverberg and

Hurt introduced the term ‘‘minimal deviation adenocar-

cinoma’’ (MDA) for these lesions [241]. Although all the

tumors in the original description were extremely well-

differentiated mucin-producing adenocarcinomas, MDA

has been expanded to include endometrioid and clear cell

variants [257, 293].

. Fig. 6.25

Endocervical adenocarcinoma, mucinous type. Invasive

glands have prominent apical mucinous cytoplasm
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Minimal deviation adenocarcinomas are uncommon

tumors and account for only 1–3% of all cervical adeno-

carcinomas [102, 127]. In a study of 389 primary adeno-

carcinomas of the cervix on file at the Armed Forces

Institute of Pathology, only 1.3 % of cases represented

MDA [127]. Patients with MDA range in age from 25 to

72 years (average 42 years). When sensitive PCR tech-

niques are utilized, MDA are usually found to be negative

for HPV [210]. MDA is more likely to either precede or

develop coincidentally with an ovarian carcinoma than

other types of cervical adenocarcinomas. The ovarian neo-

plasms with which MDA is most likely to be associated

include mucinous adenocarcinomas and sex cord tumors

with annular tubules. Both MDA of the cervix and ovarian

sex cord tumors with annular tubules have been strongly

associated with Peutz–Jeghers syndrome [294]. In one

series, 4 of 27 women with Peutz–Jeghers syndrome devel-

oped MDA [294]. Therefore, close surveillance of women

with Peutz–Jeghers syndrome is recommended, including

careful endocervical cytologic examination and periodic

endocervical curettage.

The characteristic microscopic features of MDA are

the presence of cytologically low-grade but architecturally

atypical glands that vary in size, shape, and location

(> Figs. 6.26–6.28). In the mucin-producing forms, the

glands are lined by a single layer of tall columnar epithe-

lium that usually has minimal, if any, nuclear atypia but

careful scrutiny will almost always disclose cells with clear-

cut atypia. The nuclei are bland, may have conspicuous

nucleoli, and are located at the base of the epithelium

(> Figs. 6.29–6.30). In the endometrioid type, the cells

lining the glands resemble either normal proliferative or

hyperplastic endometrium. Although the glands may

exhibit a branching arrangement similar to that of the

normal endocervical glands, characteristically glands

with bizarre angular outpouchings, which vary greatly in

size, are present [86]. Desmoplasia is frequently present

surrounding the angular outpouchings of MDA or in the

deep portion of the tumor. Large areas of invasive tumor

may be devoid of any stromal reaction. In such areas, the

presence of glands adjacent to thick-walled blood vessels is

a helpful finding in determining that stromal invasion is

present. The most reliable criterion to assess the malignant

. Fig. 6.26

Minimal deviation adenocarcinoma. Highly differentiated

mucinous glands in fibrous stroma are present along with

irregular infiltrative glands in deeper edematous stroma

. Fig. 6.27

Minimal deviation adenocarcinoma. Smaller invasive well-

differentiated mucinous glands within desmoplastic stroma

are present adjacent to a larger hyperplastic gland

. Fig. 6.28

Minimal deviation adenocarcinoma. Smaller invasive well-

differentiated mucinous glands within desmoplastic stroma

are present adjacent to a larger hyperplastic gland
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nature of MDA is the haphazard arrangement of glands

that extend beyond the level of normal endocervical

glands and the presence of occasional mitoses in glandular

cells. Mitoses are quite uncommon in the normal,

nonneoplastic, endocervical epithelium, and the presence

of mitoses should alert the pathologist to the possible

presence of MDA. However, occasional mitotic figures in

otherwise normal-appearing glands should not be taken as

sufficient for a diagnosis of MDA. Minimal deviation

adenocarcinoma often involves more than two thirds of

the thickness of the cervical stroma and should be

regarded as invasive because the normal endocervical

crypts and tunnels do not extend beyond 7 mm [86, 127].

Because the depth of penetration of the glands is an

essential histologic feature of MDA, in most cases, the

diagnosis cannot be made on a superficial cervical biopsy,

but instead requires either a cone biopsy or hysterectomy

specimen. Immunohistochemical studies using CEA have

found highly variable staining of MDA with only focal

areas of positivity, and CA 125 staining is significantly

reduced compared to normal endocervical glands

[86, 259]. Immunohistochemical staining for estrogen

and progesterone receptors is uniformly negative in

MDA, and this criterion can be used to help differentiate

these tumors from variants of normal endocervical glands

[259]. Stains for p16 are negative or only focally positive

since MDA is not associated with high-risk HPV infection

and Ki-67 proliferation index is often low. Immunoreac-

tivity for a monoclonal antibody to gastric gland mucous

cell mucin (HIK1083) has been reported; however it is also

positive in gastric metaplasia associated with lobular

endocervical glandular hyperplasia [173]. Some authors

believe that MDA can be derived from lobular

endocervical glandular hyperplasia and morphologically

usual-type AIS showing gastric phenotype [173].

The differential diagnosis of MDA includes several

conditions in which nonneoplastic glands extend beyond

7 mm from the surface. These conditions include

endocervical tunnel clusters, deeply situated nabothian

cysts, endocervicosis of the cervical wall, and mesonephric

hyperplasia [290]. The glands of endocervical tunnel clus-

ters, mesonephric hyperplasia, and deep nabothian cysts

are usually much more uniform in size than are the glands

of MDA and lack the bizarre branching and irregular

outpouchings that are characteristic of the glands of

MDA. The benign processes also lack a desmoplastic

response.

Villoglandular Adenocarcinoma

Villoglandular adenocarcinoma is a well-differentiated

form of cervical adenocarcinoma that occurs predomi-

nantly in young women and has an excellent prognosis

[121, 292]. The characteristic features of this tumor are

a surface component that is composed of papillae lined

by epithelium that has only mild cytologic atypia

(> Fig. 6.31). The epithelial cells lining the papillae can

display endocervical, endometrioid, or intestinal features

(> Figs. 6.32–6.34). Because of the large number of surface

. Fig. 6.29

Minimal deviation adenocarcinoma. Very well-

differentiated mucinous gland has vesicular nuclei with

conspicuous nucleoli, the characteristic cytologic features

of this adenocarcinoma

. Fig. 6.30

Minimal deviation adenocarcinoma. Invasive glands have

atypical vesicular nuclei with nucleoli whereas hyperplastic

gland has small uniformly hyperchromatic basally situated

nuclei
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papillae, these tumors frequently form an exophytic, fria-

ble tumor mass. Most of the papillae have central cores

containing spindle-shaped stromal cells resembling those

of the normal cervical stroma and a variable number of

inflammatory cells. The papillae can be either long and

thin or thick and short. Small papillary tufts composed

entirely of epithelial cells of the type characteristic of

serous carcinomas of the ovary are absent. Beneath the

papillary surface, the infiltrating portion of the tumor is

composed of irregular branching glands that are typically

surrounded by only a minimal desmoplastic response.

The differential diagnosis of these tumors includes

papillary endocervicitis, papillary adenofibromas of the

cervix, and müllerian papillomas. All three of these lesions

lack the degree of cellular atypia that is present in

villoglandular adenocarcinomas. Themüllerian papilloma

is a lesion of children, whereas the age of patients with

. Fig. 6.31

Endocervical adenocarcinoma, villoglandular type. Tumor is

composed of papillary structures with central fibrous cores

. Fig. 6.32

Endocervical adenocarcinoma, villoglandular type.

Epithelium lining papillae exhibits mucinous differentiation

. Fig. 6.33

Endocervical adenocarcinoma, villoglandular type.

Elongated villous papillary structures have an endometrioid

appearance at lower magnification

. Fig. 6.34

Endocervical adenocarcinoma, villoglandular type. Villous

structures have thin fibrovascular cores and are lined by

epithelium with a hybrid of endometrioid and mucinous

features (‘‘usual type’’ differentiation)
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villoglandular adenocarcinomas ranges from 27 to 54

years, with a mean of 37 in one series [121]. In contrast

to villoglandular adenocarcinoma, adenofibroma of the

cervix and müllerian papilloma have a more prominent

stromal component. Villoglandular adenocarcinoma

must also be distinguished from serous papillary carcino-

mas of the cervix. Serous papillary carcinomas have more

irregular papillae that are lined by cells with marked

nuclear atypia and high mitotic counts, which frequently

form cellular tufts.

Villoglandular adenocarcinomas have been associated

with the use of oral contraceptives and are frequently

associated with high-risk types of HPV [117]. In the

majority of cases, the tumor is superficially invasive,

although deep invasion with extension into the uterine

corpus may occur. In most of the cases published to date,

the clinical outcome of patients with villoglandular ade-

nocarcinomas has been excellent. In the two largest series,

all patients, including those who were treated by simple

excisional biopsy or cone biopsy, were alive and well with

no evidence of recurrent disease after 7–77 months of

follow-up [121]. There are also reports of villoglandular

adenocarcinomas treated successfully with conization in

young patients who wished to preserve fertility [143].

Conservative treatment should be considered only if the

tumor is superficial, does not involve lymphvascular

spaces, and there is no residual disease in the cone mar-

gins. In a series of seven cases from Japan the presence of

lymphvascular space involvement was associated with

lymph node metastases in two cases and resulted in

death in one patient [125]. Rarely, villoglandular carcino-

mas may be mixed with other types of carcinomas. The

authors are aware of two such cases in which lymph node

metastasis has occurred (unpublished observations).

Endometrioid Adenocarcinoma

Endometrioid adenocarcinomas of the cervix are defined

as tumors composed of cells that resemble those of pri-

mary adenocarcinomas of the uterine corpus. In different

series endometrioid carcinomas accounted for 7–50% of

endocervical adenocarcinomas [230, 296]. This wide

range is due to the fact that at times it can be difficult to

differentiate endometrioid adenocarcinoma from the

more common, usual type of cervical adenocarcinoma as

the latter frequently has endometrioid features. Many

tumors classified as endometrioid adenocarcinomas

may actually represent poorly differentiated mucinous

tumors that have lost their capacity to produce mucin

[290].

The cells of endometrioid adenocarcinomas tend to be

stratified and have oval nuclei that are arranged with their

long axis perpendicular to the basement membrane of the

gland (> Fig. 6.35). The cells do not contain mucin and

have less cytoplasm than the cells of the usual type of

endocervical adenocarcinomas. Endometrioid adenocar-

cinomas frequently contain small foci of squamous epi-

thelium. It can also be difficult to differentiate between an

endometrioid carcinoma primary in the cervix and

a primary endometrial adenocarcinoma extending to cer-

vix. Primary uterine corpus tumors are usually bulky

tumors that have invaded the myometrium by the time

they extend to the cervix and therefore cause uterine

enlargement. In contrast, primary cervical adenocarci-

nomas often cause cervical enlargement in the absence of

uterine enlargement. Even with large, destructive primary

cervical adenocarcinomas, differentiation from primary

endometrial adenocarcinomas can be made if normal

endometrium is present either on a fractional dilation

and curettage or on an endometrial biopsy. Contamina-

tion, however, of the endometrial sample can occur while

passing the curette or biopsy instrument through the

involved endocervical canal. In these cases, a careful search

through multiple sections may reveal atypical endometrial

hyperplasia in primary endometrial tumors and either

AIS, SIL, or foci with features of a typical endocervical

carcinoma in primary endocervical tumors. Immunohis-

tochemistry can also assist (see above).

. Fig. 6.35

Endocervical adenocarcinoma, endometrioid type.

Crowded glands have columnar cells with elongated nuclei

and little apical cytoplasm, analogous to primary

endometrial endometrioid carcinoma
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Clear Cell Adenocarcinoma

Clear cell carcinomas account for approximately 4% of

adenocarcinomas of the cervix. Most of the cases of clear

cell adenocarcinoma diagnosed during the 1970s, 1980s,

and 1990s have been linked to prenatal exposure to dieth-

ylstilbestrol (DES) [218]. Cases diagnosed more recently

have developed in the absence of exposure to DES [169].

Tumors that develop in the absence of DES exposure occur

more commonly in postmenopausal women, whereas

those in women exposed to DES occur in younger

women [97]. The sporadically developing tumors arise in

either the exocervix or endocervix, whereas the tumors

developing in DES-exposed women develop predomi-

nately on the exocervix. The microscopic features of

clear cell carcinoma, developing in women with or with-

out DES exposure, are the same. There are three basic

microscopic patterns: solid, tubulocystic, and papillary.

The cells comprising the tumor have abundant clear cyto-

plasm due to the accumulation of glycogen or granular

eosinophilic cytoplasm, with prominent nuclei that can be

quite hyperchromatic and pleomorphic and project into

the lumen of the cysts and tubules to form ‘‘hobnail cells’’

(> Fig. 6.36). The papillae often have hyalinized cores.

The differential diagnosis of clear cell carcinomas

includes other types of cervical adenocarcinomas as well

as benign processes such as the Arias-Stella reaction and

microglandular and mesonephric remnant hyperplasia.

Distinguishing between these entities can be difficult,

especially on small biopsy samples. Microglandular hyper-

plasia usually lacks the degree of nuclear atypica of

clear cell carcinoma and it usually contains mucin.

Microglandular hyperplasia develops in women of repro-

ductive age, whereas most clear cell carcinomas currently

occur in older women. The Arias-Stella reaction can

be differentiated on the basis of lack of mitotic activity,

lack of the classic patterns of clear cell carcinoma, and

the clinical history of pregnancy. Rarely on low-power

magnification, mesonephric remnant hyperplasia can

mimic the tubulocystic pattern of clear cell carcinomas;

however, examination at high power does not reveal clear

or hobnail cells.

The prognosis of surgically treated patients with stage

IB–IIB clear cell carcinomas without exposure to DES is

similar to patients with non-clear cell adenocarcinomas

[216]. The overall survival of DES exposed women with

clear cell adenocarcinoma has been higher than non-DES

exposed women likely due to early detection [126].

Serous Adenocarcinoma

Serous adenocarcinoma of the cervix is an uncommon

form of cervical adenocarcinoma that histologically is

identical to serous adenocarcinomas arising in the endo-

metrium. The diagnosis of primary serous cervical adeno-

carcinoma should be made only if spread from other

gynecologic sites has been excluded. These tumors are

composed of papillary tufts and complex papillae lined

by cells with pleomorphic, high-grade nuclei [302]. In the

largest reported series this histological variant has been

associated with a poor prognosis when diagnosed at an

advanced stage, but the outcome for patients with stage

I tumors is similar to that of patients with cervical adeno-

carcinomas of the usual type [302].

Mesonephric Carcinoma

Mesonephric duct remnants are detected in up to 20% of

cervices removed during routine hysterectomy, and ade-

nocarcinomas can rarely develop in these remnants [108].

Mesonephric carcinomas are very rare, and in the past

were confused with clear cell carcinomas of the cervix.

Patients range in age from 34 to 72 years and most present

with abnormal vaginal bleeding [46, 74, 240]. In most

cases, gross inspection of the cervix reveals a mass that

can be exophytic or endophytic. In contrast to the super-

ficial location of cervical clear cell adenocarcinomas, true

mesonephric adenocarcinomas develop deep in the lateral

wall of the cervix, in a site corresponding to the location of

mesonephric duct remnants. Therefore, they often extend

into the outer third of the cervical wall. The tumors can be

. Fig. 6.36

Clear cell carcinoma of the cervix. Glands are lined by

markedly atypical cells with clear cytoplasm
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either pure adenocarcinomas or adenocarcinomas that are

mixed with a spindle cell component. In one series, 50% of

the mesonephric carcinomas contained a spindle cell com-

ponent [46]. The most common appearance has been

termed the ductal pattern and consists of tubular glands

that vary in size and are lined by one to several layers of

columnar cells (> Figs. 6.37 and > 6.38). Some of the

gland lumens contain PAS-positive, diastase-resistant

eosinophilic secretions. Other patterns that have been

described include a retiform pattern, a tubular pattern,

and a sex cord pattern [46]. Mesonephric hyperplasia,

often with atypical architectural and nuclear features, is

often found at the periphery of the tumor or admixed with

it. The immunohistochemical profile of mesonephric car-

cinomas is similar to that of normal mesonephric duct

remnants. Epithelial markers (including CK7 and EMA)

are positive and vimentin expression is present in 70% of

cases. Calretinin is found in 88%, and androgen receptor

in 33% cases, whereas monoclonal CEA, estrogen receptor

protein, progesterone receptor protein, and CK20 are

absent [240].

Distinguishing mesonephric carcinoma from florid

mesonephric hyperplasia can be difficult because the

majority of carcinomas develop in the setting of diffuse

mesonephric hyperplasia [74]. In contrast to mesonephric

hyperplasia, the carcinoma does not have a lobular archi-

tecture and the nuclei appear cytologically malignant.

Mesonephric carcinomas with a prominent spindle cell

component have to be distinguished from cervical carci-

nosarcoma. The carcinomatous component in the latter

entity is often squamous or basaloid in contrast to tubules

and glands present in mesonephric carcinomas with

a prominent spindle cell component. Since there are mor-

phologic similarities between mesonephric carcinoma and

clear cell carcinoma, a diagnosis of mesonephric carci-

noma should only be made if the tumor is located deep

in the wall of the cervix, the endocervical mucosa is

uninvolved, and there is no evidence that the patient was

exposed to DES.

Stage I mesonephric carcinomas seem to have a

more indolent behavior than other types of cervical ade-

nocarcinoma [46]. However, several high-stage tumors

have had an aggressive course and several tumors with

a sarcomatoid component have metastasized [240].

Other Epithelial Tumors

Adenosquamous Carcinoma

Adenosquamous carcinomas are defined as tumors that

contain an admixture of histologically malignant squa-

mous and glandular cells. Adenosquamous carcinomas

account for between 3.6% and 25% of all cervical cancers

[69, 238, 269, 287]. They occur in both young and old

women and can occur during pregnancy. The squamous

component generally includes areas that are well differen-

tiated and contain either keratin ‘‘pearls’’ or sheets of cells

with individual cell keratinization. To make the diagnosis

of adenosquamous carcinoma, there must be sufficient

differentiation of the adenocarcinomatous component so

that glands are histologically recognizable (> Fig. 6.39).

. Fig. 6.37

Mesonephric carcinoma. Tubular glands with eosinophilic

secretions invade deep cervical stroma in a haphazard

fashion

. Fig. 6.38

Mesonephric carcinoma. Densely packed small tubular

glands are lined by atypical cells and contain eosinophilic

secretions
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Although the well-differentiated forms are usually easily

recognized, when the adenocarcinomatous component

is less well differentiated and is present in relatively

small amounts, it can easily be overlooked. The term

adenosquamous carcinoma is not used for adenocarci-

nomas that have bland (nonmalignant)-appearing squa-

mous differentiation. Instead, such tumors are classified as

endometrioid adenocarcinomas of the cervix with squa-

mousmetaplasia. Lesions withmixed patterns of epithelial

differentiation are thought to arise from the pluripotential

subcolumnar reserve cells of the endocervical mucous

epithelium and represent biphasic differentiation. In

a recent study, squamous and glandular components

were shown to be monoclonal in origin and had identical

types of HPV supporting origin from a common precur-

sor cell [264]. The prevalence of adenosquamous carcino-

mas may be increased in young women, and these tumors

metastasize to pelvic lymph nodes twice as frequently as

squamous cell carcinomas or adenocarcinomas [223, 269].

Despite the increase in pelvic lymph node metastases, the

prognosis in patients with adenosquamous carcinomas

has not been significantly worse than that of patients

with squamous cell carcinomas in some studies, although

other series have reported a poorer prognosis associated

with these tumors [69, 238, 269, 287].

Glassy Cell Carcinoma

Glassy cell carcinoma is a poorly differentiated

adenosquamous carcinoma with distinct microscopic

features. It comprises <1% of cervical cancers. On gross

examination glassy cell carcinomas are generally large and

produce a barrel-shaped cervix (> Fig. 6.40). The distinc-

tivemicroscopic features include: (1) uniform large polyg-

onal cells with finely granular ground glass-type

cytoplasm (hence the name glassy cell), (2) distinct cell

membranes, and (3) prominent nucleoli (Fig. 6.43). The

glassy cell appearance is due to abundant filaments and

dilated rough endocytoplasmic reticulum [266]. In addi-

tion, the cells lack intercellular bridges, dyskeratosis, and

intracellular glycogen. Mitotic figures are abundant.

Lymphoplasmacytic and eosinophilic inflammatory cells

characteristically heavily infiltrate the stroma. Occasion-

ally, areas of keratin pearl and abortive lumen formation

are seen together with signet-ring cells and intracellular

mucin. Glassy cell carcinoma has to be distinguished from

adenosquamous carcinoma treated with neoadjuvant

chemoradiation therapy.

Glassy cell carcinoma has an extremely aggressive clin-

ical course, with a poor response to radiation and surgery

[197, 255]. More recently patients treated with

neoadjuvant chemotherapy have been reported to have

longer survival [189].

Clear Cell Adenosquamous Carcinoma

Adenosquamous carcinoma in which at least 70% of

tumor cells have vacuolated, clear cytoplasm containing

. Fig. 6.39

Adenosquamous cell carcinoma. Invasive nests of

carcinoma display both squamous and glandular

differentiation

. Fig. 6.40

Glassy cell carcinoma. This poorly differentiated variant of

adenosquamous carcinoma is characterized by notably

atypical cells with abundant eosinophilic to amphophilic,

‘‘ground glass’’ cytoplasm, distinct cell membranes, and

a prominent inflammatory infiltrate
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large amounts of glycogen has been referred to as clear

cell adenosquamous carcinoma [80]. The cohesive sheets

of tumor cells are frequently subdivided by connective

tissue septa, which can have a prominent lymphocytic

infiltrate that produces a lobulated appearance. The

tumors demonstrate focal gland formation and stain

positively with a mucin stain such as mucicarmine.

In some clear cell adenosquamous carcinomas there are

spindle-shaped cells suggesting squamous differentiation.

Clear cell adenosquamous carcinomas need to be distin-

guished from clear cell carcinomas and glassy cell carci-

noma of the cervix. Unlike clear cell carcinomas, clear cell

adenosquamous carcinomas lack papillary or tubulocystic

areas and hobnail cells. Clear cell adenosquamous carci-

noma is associated with HPV 18 and has an aggressive

clinical course. In one series, 7 of the 11 patients died

of their disease, including 3 of 5 patients with stage IB

disease [80].

Mucoepidermoid Carcinoma

Mucoepidermoid carcinoma (MEC) is not recognized as

separate entity in the recentWHO classification of cervical

tumors but is included within the category of

adenosquamous carcinoma. Rearrangements of CRTC1

and MAML2 genes (translocation involving these two

genes is common in minor salivary gland MEC) have

been recently described [155]. None of the analyzed cer-

vical adenosquamous carcinomas harbored rearrange-

ments of either locus suggesting that cervical MEC is

distinct from conventional cervical adenosquamous car-

cinoma. Morphologic criteria for diagnosing cervical

MEC are identical to those of salivary gland MEC and

include the presence of three cell types (epidermoid, inter-

mediate, and mucin-producing) and lack of recognizable

glands [64, 258]. In mucoepidermoid carcinoma, the

squamous component is usually large cell nonkeratinizing

or focally keratinizing, and the mucin-producing cells are

frequently localized in the center of nests of squamous cell

carcinoma. The mucinous component includes goblet or

signet-ring-type cells that contain mucinocarminophilic,

periodic acid-Schiff (PAS)-positive, diastase-resistant

mucopolysaccharides. The mucin from these cells is

extruded into the intercellular spaces or fibrous stroma,

where it may collect in small or large lakes.

In some studies, MEC is more common in younger

patients and has been associated with an increased risk of

lymph node metastases [224, 258]. This association has

led some authors to propose that MEC has a distinctive

clinical presentation and contributes to a subset of highly

aggressive cervical cancers occurring in young women.

However, most studies have failed to detect a significant

clinical difference between patients with MEC and

those with pure squamous cell carcinomas of the cervix

[224, 269].

Adenoid Cystic Carcinoma

Adenoid cystic carcinoma of the cervix is a relatively

uncommon tumor accounting for <1% of all cervical

adenocarcinomas. The tumor is most often seen in

patients between the sixth and seventh decades (mean

age of 71 years in the largest series) and is more common

in blacks than whites [91].

Clinically, these tumors generally present as hard pal-

pable masses that can be ulcerated or friable. The histo-

logic features are similar to those seen in salivary gland

adenoid cystic carcinomas. The tumor is characterized by

nests of small basaloid cells of varying size with high

nuclear-to-cytoplasmic ratios that have a cribriform

appearance due to cylindrical hyaline bodies or small

acini or cysts [91, 188]. In cross section, the hyaline cylin-

ders appear round or ovoid, giving the neoplasm a sieve-

like appearance (> Fig. 6.41). These tumors frequently

display peripheral palisading of the cells. The nuclei of

the cells are small, only mildly pleomorphic, and there are

occasional mitotic figures. Focal squamous differentiation

and necrosis may be present. Lymphvascular invasion is

common. At the electron microscopic level, the hyaline

. Fig. 6.41

Adenoid cystic carcinoma. Glands demonstrate

focal cribriform growth and contain central eosinophilic

material
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material is partly composed of coalesced masses of basal

lamina produced by the epithelial tumor cells and partly of

fine precollagen and collagen fibers of fibroblastic origin.

This material stains positively on immunohistochemistry

for laminin and type IV collagen [91]. Unlike adenoid

cystic carcinomas of other sites, cervical adenoid cystic

carcinomas contain few myoepithelial cells as detected by

electron microscopy or S-100 and actin immunohisto-

chemical stains. The basaloid cells stain positively on

immunohistochemistry with MNF 116 and CAM 5.2

(low molecular weight cytokeratin) [91]. A predominance

of solid foci is seen in up to 20% of cases (so-called solid

variant of adenoid cystic carcinoma) [5].

Integration of high-risk HPV DNA, including 16, has

been implicated in the pathogenesis of adenoid cystic

carcinoma [204]. Grayson has proposed the ‘‘reserve cell

origin’’ for the tumor claiming that adenoid cystic carci-

noma and the basaloid cystic carcinoma of the cervix

derive from a common progenitor cell [91].

Adenoid cystic carcinoma behaves aggressively with

frequent local recurrences or metastatic spread. In

a review of 43 cases, overall survival for patients with

stage I disease was 56% at 3–5 years [213]. While some

studies have reported a higher survival rate, it appears to

be considerably lower than other types of stage I cervical

cancer. Adenoid cystic carcinoma of the cervix should be

differentiated from adenoid basal carcinoma of the cervix.

Adenoid Basal Carcinoma

Adenoid basal carcinoma shares histologic features with

adenoid cystic carcinoma and the two entities are often

confused. Adenoid basal carcinomas are uncommon neo-

plasms that account for less than 1% of cervical adenocar-

cinomas and usually are found in postmenopausal,

especially black, women [29, 73]. The mean age of patients

with adenoid basal carcinoma is approximately 64 years.

Patients with adenoid basal carcinoma are usually

asymptomatic without grossly detectable masses. Adenoid

basal carcinomas are usually detected as unexpected find-

ings in patients undergoing hysterectomy or cone biopsy

for a coexistent SIL or another reason. Tumors are com-

posed of small, uniform basaloid cells resembling basal cell

carcinomas of the skin. The cells are arranged in small

nests and cords with a rounded or lobulated appearance

(> Figs. 6.42 and > 6.43). At the periphery of the nests

palisading of the nuclei is seen, and some of the nests have

central cystic spaces that can be filled with necrotic debris.

In the center of the nests there also can be squamous or

glandular differentiation. Adenoid basal carcinoma shares

some histologic features with adenoid cystic carcinoma

and the two entities are often confused. Adenoid basal

carcinomas can usually be distinguished from adenoid

cystic carcinomas by the lack of the characteristic

intraluminal hyaline material frequently present in ade-

noid cystic carcinomas; the presence of smaller, less pleo-

morphic nuclei; and less mitotic activity than is

characteristic of adenoid cystic carcinomas [29]. Both

adenoid basal and adenoid cystic carcinomas are

. Fig. 6.42

Adenoid basal carcinoma. Nests and islands of carcinoma

deep in cervical stroma exhibit basaloid features with

central glandular differentiation

. Fig. 6.43

Adenoid basal carcinoma. Island of carcinoma

demonstrates both basaloid and central glandular

differentiation; nuclei are hyperchromatic and several

mitotic figures are evident
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frequently associated with SIL. Therefore, these features

should not be used to distinguish between the two types of

tumors. It should be noted that adenoid basal carcinomas

can be found in association with adenoid cystic carcino-

mas, adenosquamous cell carcinomas, and squamous cell

carcinomas of the cervix and are associated with high-risk

types of HPV [72, 204].

Adenoid basal carcinomas of the type reported in the

older literature (which is dominated by tumors having

features of ‘‘adenoid basal epithelioma’’ – see below)

almost uniformly pursue a benign clinical course.

Although tumors can penetrate into the wall of the cervix

and almost half the reported cases are classified as stage IB,

tumors with typical histologic features of adenoid basal

carcinoma do not metastasize or show any evidence of

aggressive clinical behavior. There are rare reported cases

that acted aggressively. Aggressive tumors typically have

irregularly shaped nests of basaloid cells that infiltrate into

the stroma and elicit a stromal reaction analogous to

morpheaform basal cell carcinoma of the skin [72, 91].

Recently, in view of overwhelmingly benign behavior

of tumors traditionally referred to as adenoid basal carci-

nomas, it has been proposed that adenoid basal tumors be

divided into benign and malignant types based on mor-

phologic features. The term ‘‘adenoid basal epithelioma’’

has been suggested for the low-grade variety; these tumors

resemble basal cell carcinoma of the skin with squamous

differentiation [29] (> Figs. 6.44 and > 6.45). The high-

grade variety, which is often associated with adenoid basal

epithelioma, has an infiltrative component with architec-

tural and cytologic features of carcinoma and is classified

as ‘‘adenoid basal carcinoma.’’ Additional diagnostic

terms can be applied to describe any other accompanying

specific components of carcinoma, which can include

basaloid, squamous, and adenoid cystic carcinoma

components [29, 204].

Neuroendocrine Tumors

Neuroendocrine tumors of the cervix are relatively rare.

The terminology that has been used to describe these

tumors has varied over the last 25 years resulting in diffi-

culties in interpreting clinicopathologic studies. Because

the morphologic features of cervical neuroendocrine

tumors are similar to those in the lung, the current

WHO classification for cervical tumors is the same as the

one used for the lung. The four categories of neuroendo-

crine tumors of the cervix include: (1) typical carcinoid

tumor, (2) atypical carcinoid tumor, (3) large cell neuro-

endocrine carcinoma, and (4) small cell carcinoma.

The exact cellular origin of neuroendocrine tumors of

the cervix is unknown. Small numbers of argyrophil cells,

a potential precursor for neuroendocrine tumors, are pre-

sent in the exocervical epithelium of�40% of women and

in the endocervical epithelium in about 20% of women

[75]. However argyrophil cells are also detected in about

60% of minimal deviation adenocarcinomas of the cervix

. Fig. 6.44

Adenoid basal epithelioma. Small nests of bland tumor with

basaloid, squamous, and focal central glandular

differentiation are situated within cervical stroma

. Fig. 6.45

Adenoid basal epithelioma associated with invasive

squamous cell carcinoma. Larger islands of squamous cell

carcinoma invade cervical stroma, with smaller adjacent

nests of adenoid basal epithelioma
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and in 14% of other types of cervical adenocarcinomas or

adenosquamous carcinomas [67].

Typical and Atypical Carcinoid Tumor

Tumors that have been categorized as well-differentiated

carcinoid tumors of the cervix were originally described by

Albores-Saavedra et al., and were classified as carcinoid

tumors because they contained neuroendocrine granules

and were histologically similar to intestinal carcinoid

tumors [4]. Microscopically these well-differentiated

tumors grow in trabecular, nodular, or cord-like patterns.

Rosette-like structures are common, but follicles with

eosinophilic material are uncommon. The neoplastic

cells have round to oval spindle-shaped nuclei and finely

granular cytoplasm. Mitoses are rare. Atypical carcinoids

share the same architectural patterns of growth as typical

carcinoids, but are much more cellular than typical carci-

noids and have increasedmitotic activity (5–10mitoses/10

high-power fields), moderate cytologic atypia, and focal

areas of necrosis (> Table 6.9) [3]. These tumors stain

positively for synaptophysin, chromogranin A, and neu-

ron-specific enolase. Neurosecretory granules can be iden-

tified in these tumors by electron microscopy.

Typical and atypical carcinoid tumors are uncommon

[282]. Some of the tumors that have been previously

described as well-differentiated cervical carcinoid tumors

appear to be adenocarcinomas of the cervix that focally

resemble carcinoid tumors of the intestinal tract and have

neuroendocrine differentiation. It should be noted that

neurosecretory granules can be identified in many carci-

nomas of the cervix if a diligent search is made. Although

early reports suggested that these tumors had a relatively

good prognosis, more recent reports demonstrate that

these tumors can act in a malignant fashion with local

and distant metastasis. To date, none of the published

cases has been associated with the carcinoid syndrome.

Large Cell Neuroendocrine Carcinoma

Large cell neuroendocrine carcinomas are poorly differen-

tiated tumors that typically grow in organoid, trabecular,

or cord-like patterns, although some cases only grow in

sheets (> Fig. 6.46). Peripheral palisading of the cells and

. Table 6.9

Histologic features used for distinguishing neuroendocrine tumors of the cervix

Tumor Patterns Mitoses Nuclear atypia

Neurosecretory

granulesa Necrosis

Typical carcinoid tumor Trabecular, insular,

sheetlike

Rare No Yes No

Atypical carcinoid tumor Trabecular, insular,

sheetlike

5–10/10 HPF Moderate Yes Focal

Large cell

neuroendocrine

carcinoma

Sheets, organoid

trabecular, cordlike

10/10 HPF Marked Yes Moderate

Small cell carcinoma Sheets, nests, trabecular,

cordlike

10/10 HPF Moderate Sometimes Extensive

aBy electron microscopy or immunohistochemistry.

HPF, high-power fields.

Adapted from [3, 87]

. Fig. 6.46

Neuroendocrine carcinoma. Solid islands of carcinoma

exhibit some cords and palisading typical of

neuroendocrine differentiation; nuclei are atypical and

numerous mitotic figures are evident
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geographic patterns of necrosis are frequently present. The

cells of large cell neuroendocrine carcinomas are large

with abundant eosinophilic cytoplasm, and small eosino-

philic cytoplasmic granules can sometimes be identified

on hematoxylin- and eosin-stained sections. The cells have

vesicular high-grade nuclei with prominent nucleoli.

Mitotic figures are numerous (>10 mitoses/10 high-

power fields). The tumor cells usually stain for neuron-

specific enolase, chromogranin A, and synaptophysin.

Cytokeratin stains are often positive and CEA is expressed

in 70% of cases [87]. Large cell neuroendocrine carcino-

mas are often associated with glandular lesions. In the

series of Gilks et al., 66% of large cell neuroendocrine

carcinomas had a coexisting adenocarcinoma in situ and

25% had a coexisting cervical adenocarcinoma [87].

Atypical carcinoids and large cell neuroendocrine car-

cinomas can be distinguished based on mitotic activity,

nuclear atypia, and degree of necrosis (>Table 6.9) [3]. It

is more difficult to differentiate between large cell neuro-

endocrine carcinoma and poorly differentiated cervical

adenocarcinomas or squamous cell carcinomas. It is

important that trabecular and insular growth patterns be

looked for in poorly differentiated cervical tumors and

that stains for neuroendocrine markers be used whenever

there is an indication of neuroendocrine differentiation. It

should be cautioned, however, that occasional typical cer-

vical adenocarcinomas and adenosquamous carcinomas

can stain focally with neuroendocrine markers or contain

occasional argyrophilic cells [227]. In contrast, large cell

neuroendocrine carcinoma have evidence of neuroendo-

crine differentiation by routine light microscopy and

show more diffuse expression of neuroendocrine

markers. Finally large cell neuroendocrine carcinoma

has to be distinguished from malignant melanoma. Pres-

ence of melanin pigment and immunoreactivity for S-100

and HMB-45 facilitate the distinction between these

tumors.

Several studies have explored the role of HPV in large

cell neuroendocrine carcinomas. In the largest series, HPV

16 was detected by in situ hybridization or polymerase

chain reaction in 58% and HPV 18 in 16% cases [90].

Large cell neuroendocrine carcinomas are highly aggres-

sive neoplasms. In the review of 31 published cases, 65%

patients died of disease within 3 years of diagnosis [87].

Small Cell Carcinoma

Small cell carcinomas of the cervix are histologically iden-

tical to their counterparts at other sites such as the lung.

In most series these tumors account for 1–2% (range

0.5–5%) of all cervical tumors [1, 85]. The age of the

patients ranges from 21 to 87 years with mean and median

ages in the fifth decade in most series [1, 85]. In a study

comparing small cell carcinoma to nonkeratinizing squa-

mous carcinoma composed of small cells, the mean age of

women with small cell carcinoma was 36 years compared

to 50 years for squamous carcinoma [9]. Most patients

present with abnormal vaginal bleeding and have an obvi-

ous mass on pelvic examination. In rare cases, patients

present with abdominal symptoms related to ovarian

metastases [293]. The number of patients presenting

with abnormal cytologic examination is smaller than in

patients with squamous cell carcinoma. This results from

lack of an in situ component and rapid growth of the

tumor [273].

Pathologic Findings

Grossly, small cell carcinomas range in size from small,

clinically inapparent lesions to large ulcerated lesions

measuring more than 6 cm in greatest dimension [85].

Microscopically tumors are composed of sheets and cords

of closely packed, small, scant cells with inconspicuous

cytoplasm, closely resembling the cells of ‘‘oat cell’’ carci-

noma of the lung. The cells have hyperchromatic nuclei

with finely stippled chromatin, inconspicuous nucleoli,

and high nuclear to cytoplasmic ratios. Mitotic rate is

high with three or more mitoses present in most high-

power fields (> Fig. 6.47). The nuclear shape varies from

. Fig. 6.47

Small cell carcinoma. Tumor is composed of cells with

enlarged, atypical hyperchromatic nuclei, numerousmitotic

figures, scanty cytoplasm. Cellular molding also is present
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round to spindled, and nuclear molding is a characteristic

feature. Smudging of the nucleus and extensive crush

artifact frequently obscures nuclear detail and nucleoli.

Small areas of either squamous or glandular differentia-

tion can be present but should account for less than 5% of

the total tumor volume [85].

Immunohistochemical and Molecular
Genetic Findings

Neuroendocrine dense-core granules can be detected

using Grimelius stains or electron microscopy in most

cases. Although small cell carcinomas have been associated

with ectopic ACTH, insulin, and gastrin production, clin-

ical symptoms related to ectopic hormone production are

uncommon [85, 293]. This suggests that hormones are

produced in an inactive form, in insufficient amount, or

are rapidly inactivated. By immunohistochemistry, neu-

roendocrine markers such as neuron-specific enolase,

chromogranin, or synaptophysin are present in many

cases; however, staining might be very focal [85]. Small

cell carcinomas show variable expression of cytokeratins,

epithelial membrane antigen, as well as variety of hor-

mones and polypeptides including ACTH, calcitonin,

serotonin, gastrin, substance P, VIP and somatostatin

[1, 9, 112, 265].

In recent studies virtually all cervical small cell carci-

nomas have been associated with high-risk HPV types 18

and 16, with type 18 being the most prevalent, detected in

82% of the cases [107, 275]. Data on TP53 mutation in

small cell carcinomas are conflicting. Wistuba et al. has

reported TP53 gene mutations and loss of heterozygosity

at the 17p/p53 locus in six of eight cervical small cell

carcinomas, among which four cases were positive for

HPV 18 or 16 [282]. However, no mutations or loss of

heterozygosity at the 17p/p53 locus were found in other

studies [165, 198, 276].

Differential Diagnosis

Differentiation between small cell carcinoma and

nonkeratinizing squamous carcinoma with small cells

can be difficult. The diagnosis of small cell carcinoma

should be reserved for tumors composed of small cells

in which squamous or glandular differentiation is

absent or minor. Women with small cell carcinoma tend

to be younger than women with nonkeratinizing squa-

mous carcinoma with small cells. Histologically, cells of

nonkeratinizing squamous carcinoma with small cells

resemble those of high-grade SIL and lack the nuclear

molding and extensive crush artifact present in most

small cell carcinomas. Small cell carcinomas invade the

stroma diffusely in trabeculae and poorly defined nests. In

contrast, nonkeratinizing squamous carcinomas with

small cells invade the stroma in discrete nests. In an indi-

vidual case, immunohistochemistry for neuroendocrine

markers may not be helpful because 40% of non-

keratinizing squamous carcinomas with small cells are

positive for neuroendocrine markers and 40% of small

cell carcinomas are positive for cytokeratins [9]. Nuclear

staining for p63 confirms squamous differentiation in

nonkeratinizing small cell carcinomas, while neuroendo-

crine type small cell carcinomas are negative for this

marker [274]. Due to the presence of high-risk HPV in

nonkeratinizing small cell carcinomas, they are positive

for p16. Expression of thyroid transcription factor 1

(TTF1) has been reported in cervical small cell carcinomas

and can cause diagnostic problems in tumors that metas-

tasize to the lungs [2]. Immunohistochemical staining

with antibodies against leukocyte common antigen and

neuroendocrine markers can be useful for differentiating

between small cell carcinoma from lymphoproliferative

disorders.

Clinical Behavior and Treatment

Small cell carcinoma of the cervix is a highly aggressive

tumor [1, 303]. Lymphvascular invasion is present in 90%

of cases and is often extensive [1]. The prognosis of small

cell carcinoma of the cervix is worse than that of stage-

comparable, poorly differentiated squamous carcinoma

[9]. Most patients have advanced disease at the time of

hysterectomy even if they present clinically with stage

I disease. In one study, 57% of clinical stage IB or IIA

patients had lymph node metastases [237]. In another

series, 9 of 12 patients died as a direct result of their

tumor, and the median duration of survival of those

dying of disease was only 12.5 months [273]. Similarly,

in the series of Gersell et al., 10 of 15 patients died as

a direct result of their tumor [85].

Combined modality treatments with chemotherapy

and radiotherapy are currently used in management of

small cell carcinoma. In a recent series, patients with

early stage disease treated with platinum-based chemo-

therapy in addition to radiation had significantly better

overall and disease-free survival when compared to

patients who did not receive chemotherapy as part of

their initial treatment [303].
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Mixed Epithelial and Mesenchymal
Tumors

Malignant mesenchymal tumors that can arise in the cer-

vix include leiomyosarcoma, endocervical stromal sar-

coma, embryonal rhabdomyosarcoma (botryoid type),

alveolar soft part sarcoma, malignant schwannomas,

and osteosarcomas (see >Chap. 10, Mesenchymal

Tumors of the Uterus) (> Figs. 6.48 and > 6.49). Primary

cervical sarcomas are rare, of which the most common is

leiomyosarcoma.

Primary cervical mixed epithelial and mesenchymal

tumors include müllerian adenosarcomas and malignant

müllerian mixed tumors (MMMT) of the cervix. Cervical

MMMTare less common than their much more common

uterine counterparts [47]. Both usually occur in postmen-

opausal women and both typically form polypoid or

pedunculated masses. The mean age of patients was 65

years in the largest published series [47]. However, cervical

MMMTs differ in their histologic appearance from

MMMTs arising in the uterus. The carcinomatous com-

ponent in cervical MMMT is in the form of cervical

carcinoma type rather than endometrial carcinoma as

seen in uterine MMMT. The most common carcinoma-

tous pattern in cervical tumors is a basaloid pattern that

consists of anastomosing densely cellular trabeculae com-

posed of small cells with scant cytoplasm and peripheral

palisading. Other epithelial patterns include typical squa-

mous cell carcinoma and endometrioid adenocarcinoma.

Adenoid basal and adenoid cystic components have also

been reported in several cases [168]. The sarcomatous

element is typically homologous and frequently has the

appearance of a fibrosarcoma or endometrial stromal sar-

coma. The sarcomatous element is frequently high grade

and may have myxoid change.

Extension of uterine MMMT to the cervix is in the

differential diagnosis of cervical MMMT. The correct

diagnosis is based on the dominant location of the

tumor, the appearance of the carcinomatous component

and detection of HPV. In a study of eight patients with

cervical MMMT, HPV-DNA was detected by polymerase

chain reaction in all cases. Interestingly, using in-situ

hybridization HPV-16 DNA was detected in both epithe-

lial and sarcomatous components in three cases [92].

Although the number of reported cases is small, cervical

MMMTs may have a better prognosis than their uterine

counterparts.

Only a small number of müllerian adenosarcomas of

the cervix have been reported. They may occur more

frequently than reported because they are frequently

misdiagnosed [84, 118, 133]. Adenosarcomas occur in

women between the ages of 14 and 67 years, with a mean

age of 38 years [118, 133]. Women typically present with

vaginal bleeding or recurrent cervical polyps. Microscop-

ically, tumors usually demonstrate thick papillae covered

with a typical endocervical-type endothelium. The

appearance of the sarcomatous component can vary con-

siderably. In some tumors, it consists of mitotically active,

plump spindle cells that form periglandular cuffs and

. Fig. 6.48

Embryonal rhabdomyosarcoma. Polypoid tumor has

a cambium layer of hypercellular stroma immediately

beneath the benign endocervical epithelium

. Fig. 6.49

Embryonal rhabdomyosarcoma. Hypercellular foci within

background edematous hypocellular stroma are composed

of immature atypical cells with scant cytoplasm; mitotic

figures and apoptotic bodies are usually evident
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a cambium layer under the surface epithelium. At least

two mitotic figures per 10 high power fields are required

to make a diagnosis of adenosarcoma, but in most cases

the mitotic index exceeds 4 per 10 high power fields.

In other tumors, the stromal component contains foci

that are more embryonic in appearance, with small,

undifferentiated round cells that are mitotically active.

Heterologous sarcomatous elements including strap cells,

lipoblasts, cartilage, and osteoid can be present.

The differential diagnosis includes adenofibroma,

atypical endocervical polyp, adenomyoma of the cervix,

and MMMT. Adenofibroma is also a biphasic lesion, but

both the epithelium and stroma are benign. Atypical

endocervical polyps show increased stromal cellularity

and reactive nuclear atypia but these changes are often

focal and mitotic activity is absent. Adenomyomas can be

distinguished from adenosarcoma by the presence of well-

definedmyomatous component. The prognosis of cervical

adenosarcoma is usually good after surgical therapy,

although several patients have died of disease or developed

recurrent tumor [84, 118, 133].

Miscellaneous Tumors

Primary malignant melanoma is among the least common

of the malignant tumors that arise in the cervix; 27

patients have been reported [38, 44]. Common presenting

signs include vaginal bleeding, frequently of short dura-

tion. In most instances, the lesion is pigmented and dark

brown. The diagnosis of primary melanoma of the cervix

is based on the histologic demonstration of junctional

changes in the squamous epithelium and the absence

of similar lesions elsewhere in the body. Morphologically,

it is identical to melanoma arising in the skin and

extragenital mucous membranes; it frequently contains

intracytoplasmic melanin pigment granules. Some tumors

are amelanotic and have to be distinguished from

undifferentiated carcinoma. Rarely cervical malignant

melanoma can be composed of clear cells. Immunohisto-

chemical staining for HMB 45, Melan-A (MART-1), S-100

protein and absence of epithelial markers are helpful to

rule out clear cell carcinoma. Spindle cell malignant mel-

anoma has to be distinguished from leiomyosarcoma or

malignant peripheral nerve sheet tumor. In contrast to

malignant melanoma, leiomyocarcoma expresses smooth

muscle markers and is negative for melanocytic markers.

The cell pigmentation, nesting, and the presence of an

atypical epidermal or junctional component, together

with diffuse, strong reactivity for S100 protein and posi-

tivity for other melanocytic markers help to differentiate

melanoma from malignant peripheral nerve sheet tumor

[58]. The prognosis of primary malignant melanoma is

poor, with only 25% survival rate for patients with stage

I disease [44].

Primary choriocarcinoma and epithelioid trophoblas-

tic tumors in the cervix are rare [123]. The gross and

microscopic appearance, as well as the clinical course, is

identical with those found in the uterine corpus.

Primary cervical germ cell tumors have been

described: these include both the mature teratomas and

yolk sac tumors [21, 52]. There are also case reports of

primitive neuroectodermal tumors (PNET) of the cervix

[246]. These tumors appear to be identical to PNETs

occurring at other sites, and in some cases have stained

positive on immunohistochemistry for the restricted sur-

face antigen MIC-2 and contained the EWS/FLI-1 chime-

ric mRNA transcript characteristic of PNET/Ewing’s

sarcoma family.

Secondary Tumors

Direct extension from a pelvic tumor is the most common

source of cervical involvement by secondary carcinoma,

often originating in the endometrium, rectum, or bladder.

Intrapelvic and intragenital, lymphatic, or vascular metas-

tases to the cervix occur less frequently. These lesions are

usually associated with ovarian carcinoma, endometrial

adenocarcinoma, and less commonly with transitional cell

carcinoma of the bladder [154, 182]. Another lesion that

has a relatively high rate of cervical metastasis is chorio-

carcinoma. Sarcomas of the uterine corpus may also

involve the cervix. Metastases to the cervix from distant

primary sites are rare, the most common being the gas-

trointestinal tract (colon and stomach), ovary, and breast.

Instances of metastatic carcinoma from the kidney, gall-

bladder, pancreas, lung, thyroid, and malignant mela-

noma have also been described. On occasion, metastases

may occur primarily as cervical involvement and pose

a differential diagnostic problem. Unusual gross appear-

ance or histologic patterns, e.g., signet-ring cell carcinoma

or clear cell carcinoma, provide a clue to the possibility of

origin from a distant primary site.
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Embryology and Anatomy

The endometrium and the myometrium are of mesoder-

mal origin and are formed secondary to fusion of the

müllerian (paramesonephric) ducts between the 8th and

9th postovulatory weeks. The cervix is generally consid-

ered to be of müllerian origin, although it has been claimed

that its mucous membrane is derived from the urogenital

sinus; however, the exact contribution of müllerian and

sinus tissue to the cervix remains uncertain [47]. Until

the 20th week of gestation, the endometrium consists of

a single layer of columnar epithelium supported by a thick

layer of fibroblastic stroma. After the 20th gestational

week, the surface epithelium invaginates into the under-

lying stroma, forming glandular structures that extend

toward the underlying myometrium. At birth, the uterus,

which is made up of the uterine corpus and uterine cervix,

measures approximately 4 cm in length, the majority of

which ismade up of the cervix. The endometriummeasures

less than 0.5mm in thickness, and the surface and glands are

lined by a low columnar to cuboidal epithelium devoid of

either proliferative or secretory activity, which resembles the

inactive endometrium of postmenopausal women.

During the prepubertal years, the endometrium re-

mains inactive, and the cervix continues to comprise the

major part of the uterus. In the reproductive years, the

dimensions and weight of a normal uterus varies widely

according to parity. In nulliparous women, the uterus

measures approximately 8 cm in length, 5 cm in width at

the level of the fundus, and 2.5 cm in thickness; most

weigh between 40 and 100 g. Multigravid uteri are larger

with increasing length and weight with increasing parity.

The internal os, a fibromuscular junction, separates the

muscular uterine corpus from the fibrous uterine cervix.

The uterine corpus is divided into the fundus, body, and

isthmus. The fundus is that part of the uterus above the

orifices of the fallopian tubes, and the isthmus represents

the lower uterine segment. The uterus is located between

the rectum (posteriorly) and the urinary bladder (anteri-

orly); it is supported by the round ligaments and the

utero-ovarian ligaments and covered by the pelvic perito-

neum. The endometrium during the reproductive

period undergoes cyclical morphologic changes (de-

scribed in detail below), which are particularly evident in

the superficial two thirds, the so-called functionalis layer.

Morphologic alterations are minimal in the deeper one

third, the so-called basalis layer. In postmenopausal

women, the endometrial morphology is similar to that in

the prepubertal years (see section >Postmenopausal

Endometrium).
Vascular Anatomy

The endometrium has an abundant vascular supply that

originates from the radial arteries of the underlying

myometrium. These arteries penetrate the endometrium

at regular intervals and give rise to the basal arteries, which

in turn divide into horizontal and vertical branches, the

former providing the blood supply to the endometrial

basalis and the latter to the overlying functionalis layer.

The endometrial vessels in the functionalis layer are re-

ferred to as spiral arteries. Their development and arbori-

zation near the endometrial surface and their connections

with the subsurface epithelial precapillary system, as well as

extreme coiling during the menstrual cycle, are influenced

by ovarian steroid hormones and prostaglandins.

A differentiating feature between the endometrial and

myometrial arteries is the absence of subendothelial elastic

tissue in the endometrial arteries, except for those in the

basal layer, and its presence in the myometrial arteries.

Veins and lymphatics are closely associated with the endo-

metrial arteries and glands, respectively. Uterine lymphatics

drain from subserosal uterine plexuses to the pelvic and

para-aortic lymph nodes.
Congenital Defects

Congenital abnormalities of the uterus are uncommon.

They may be secondary to the effects of exogenous hor-

mones, such as diethylstilbestrol (DES), in utero [70],

or imbalances in endogenous hormones associated with

abnormal gonads and chromosomal defects. In utero

exposure to DES is, of course, nowadays rare. Genotypi-

cally normal females with normal gonads may also have

müllerian duct abnormalities. These developmental aber-

rations, such as defects in the fusion of the müllerian

ducts, are caused by errors in embryogenesis. The etiology

of these developmental errors is mostly unknown, but

hormonal imbalances or genetic abnormalities may be

implicated. These disorders are frequently associated

with malformations in the urinary system and the distal

gastrointestinal tract. For practical purposes, müllerian duct

abnormalities can be divided into two categories, namely

abnormalities of fusion and abnormalities caused by atresia.
Fusion Defects of the Müllerian Ducts

Normally, the upper one third of the vagina and the uterus

are formed by fusion of the paired müllerian ducts.
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After fusion, the intervening wall degenerates, forming

the endometrial cavity and the upper vaginal canal.

Nonfusion of the müllerian ducts results in a bicornuate

uterus. If the ducts fuse but the wall between the two

lumens persists, an abnormal septate uterus results. Occa-

sionally a carcinoma develops in one cavity, and only

the other normal cavity is sampled during the investiga-

tion of abnormal uterine bleeding. If the defect is minor or

confined to the fundus, the uterus is referred to as arcuatus.

If the full length of the uterus and the upper vagina is

divided by a septum, the condition results in uterus

didelphys with a partially double vagina. These congenital

anomalies may result in infertility or spontaneous abor-

tion and in some cases require surgical correction.
Atresia of the Müllerian Ducts and Vagina

Atresia of the müllerian ducts and the vagina may be

partial or complete. The etiology of these conditions is

obscure, although a genetic cause is suggested in families

with multiple affected siblings. The pattern of inheritance

may be autosomal recessive or dominant. If only one of

the müllerian ducts is involved, only the tubal fimbria and

a small muscular mass at the pelvic sidewall will form.

With bilateral atresia, the upper genital tract may consist

of bilateral noncanalized muscular tissue located on the

lateral pelvic walls. In Rokitansky–Kuster–Hauser syn-

drome, a severe defect characterized by müllerian and

vaginal aplasia, patients may have urinary tract anomalies

such as a pelvic kidney or anephria. Vertebral and other

skeletal abnormalities may also be present, suggesting

a more generalized morphogenetic abnormality. Patients

with these conditions are endocrinologically normal with

normal gonads. It has been postulated that activating

mutations affecting the gene coding for antimüllerian

hormone or its receptor may be related to the develop-

ment of these syndromes [78]. If the anomaly is associated

with obstruction of the vagina and functional endometrial

tissue is present, hydrocolpos may be present at birth, or

patients may present with primary amenorrhea. A uterus

bicornis unicollis may develop inwomenwith one affected

müllerian duct, resulting in a pelvic mass and cyclic pelvic

pain associated with menses. A number of multiple mal-

formation syndromes have been associated with müllerian

or vaginal agenesis. Winter syndrome, a genetically in-

herited autosomal recessive disorder, is characterized by

vaginal agenesis, renal agenesis, and middle ear anomalies

[156]. Management of patients with complete vaginal

atresia requires surgery to create a neovagina. If the anom-

aly is isolated vaginal atresia, as most commonly occurs,
the patient will usually be fertile if a normal uterus and

fallopian tubes are present.
Normal Cyclical Endometrium

In the reproductive years, the endometrium is character-

ized by cyclical growth, shedding, and regrowth in response

to estrogen and progesterone secretion by the ovaries.

Endometrial morphology, as a consequence, is continually

altering depending on the levels of estrogen and progester-

one [33, 107]. During the proliferative phase of the men-

strual cycle, the endometrium has a relatively constant

morphology, which does not differ significantly from day

to day; as such, accurate dating is not possible in the

proliferative phase. Following ovulation, the morpholog-

ical appearances in the secretory phase have been con-

sidered relatively specific from day to day such that it is

possible to accurately date secretory phase endometrium

to within 1 or 2 days. However, this view has been chal-

lenged with one study finding that traditional endometrial

histologic dating criteria are much less temporally distinct

and discriminating than originally described [102]. Now-

adays, most endometrial biopsies are performed during

the investigation of abnormal uterine bleeding, and it is

relatively uncommon to be asked to date the endome-

trium, although formerly this was often requested in the

investigation of infertility. The typical endometrial cycle is

28 days, although the length varies between women and

even in the same woman. In general, the differences in

cycle length are due to variation in the duration of the

proliferative phase, the secretory phase usually being con-

stant and lasting 14 days from the time of ovulation to

the onset of menstruation. In the reproductive years,

the endometrium is divided into two regions, namely the

superficial functionalis (stratum spongiosum) and the

basalis (stratum basale). The former exhibits the greatest

degree of hormonal responsiveness, while the latter is

much more unresponsive, the morphology not varying

greatly during the menstrual cycle; as such, a biopsy

consisting entirely of basalis is not adequate for dating of

the menstrual cycle. Usually, the endometrial glands are

regularly spaced and have a perpendicular arrangement

from the basalis to the surface. The basalis abuts the

myometrium and regenerates the functionalis following

its shedding during menstruation. The basalis is com-

posed of inactive appearing glands, cellular stroma, and

spiral arteries that have thicker muscular walls than those

in the functionalis. Accurate typing of the endometrium

is, in general, not possible when polyps, endometritis, or

other pathological lesions are present.
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Proliferative Phase

The onset of menstruation is the first day of the menstrual

cycle. Following menstruation, the uterus is lined by shal-

low basal endometrium and the deeper part of the

functionalis. The endometrium begins to proliferate on

the third or fourth day of the cycle, and during the prolif-

erative phase, it increases in thickness up to 4 or 5 mm.

Between the 5th and 14th days of a typical 28-day cycle,

there is glandular, stromal, and vascular growth, the endo-

metrium progressively increasing in depth until ovulation.

The endometrial glands are uniform, widely and regularly

spaced, and on cross section are tubular (> Fig. 7.1).

An occasional mildly dilated gland is a normal feature

and of no significance. Mitotic figures are easily identified

within the glands, and the presence of mitotic activity

should be confirmed before labeling an endometrium as

proliferative in type. The glandular epithelium is com-

posed of pseudostratified cuboidal or low columnar cells

with a moderate amount of basophilic cytoplasm. The

nuclei are oval or rounded andmay contain small nucleoli;

they remain orientated to the basement membrane. Pro-

liferative activity is maximal between the 8th and 10th

days of the cycle, and, at this stage, the glandular epithe-

lium becomes more stratified and mitoses more frequent-

ly seen. In the late-proliferative phase, the glands become

progressively more convoluted and tortuous and appear

more variable in size and shape. Occasional subnuclear

vacuoles may be seen. During the proliferative phase, the

endometrial stroma is usually densely cellular, and the

stromal cells are small and oval with hyperchromatic
. Fig. 7.1

Proliferative endometrium. Widely spaced tubular glands

exhibit mitotic activity
nuclei and indistinct cytoplasm and cell borders. Mitotic

figures are present within the stroma, although less numer-

ous than within the glands. Scanty thin-walled stromal

blood vessels are present. The degree of mitotic activity

within both the glands and stroma decreases in the late-

proliferative phase, and early stromal edema develops.

Estrogenic activity during the proliferative phase often

results in focal ciliation of the surface epithelial cells; thus,

surface ciliated cells are a feature of normal proliferative

endometrium, and this does not indicate ciliated or tubal

metaplasia (discussed below).
Secretory Phase

Secretory endometrium is characterized by glandular

secretion, stromal maturation, and vascular differentia-

tion occurring in response to progesterone produced by

the postovulatory corpus luteum. The endometrium inc-

reases in thickness up to 7 or 8 mm. The secretory phase

may be divided into three stages, namely the early secretory

phase (from the 2nd to 4th postovulatory day; days 16–18

of a normal 28-day cycle), the mid-secretory phase (from

the 5th to 9th postovulatory day; days 19–23 of a normal

28-day cycle), and the late-secretory phase (from the 10th

to 14th postovulatory day; days 24–28 of a normal 28-day

cycle). These phases are continuous and not sharply demar-

cated, and some areas of endometrium may appear at

a slightly more advanced stage than others.

There is an interval of 36 to 48 h between ovulation

and the first morphologically recognizable signs of early

secretory activity. In the early secretory phase, the endo-

metrial glands still have a tubular appearance and mitotic

activity may be identified. The initial morphological fea-

ture of ovulation is the appearance within the glandular

epithelium of subnuclear vacuoles. These typically appear

on the 16th day of the typical 28-day cycle, that is, the 2nd

postovulatory day. Initially, subnuclear vacuoles are iden-

tified only within occasional cells and are irregularly dis-

tributed but usually most obvious in the mid-zone of

the functionalis. There is a progressive increase in the

number of and distribution of subnuclear vacuoles until

they involve almost all cells within most glands in the

functionalis (> Fig. 7.2). Subnuclear vacuoles aremaximal

between the 17th and 18th day of the cycle (3rd and 4th

postovulatory days). As stated, some areas of endome-

trium may appear at a slightly more advanced stage than

others, and in the early secretory phase, there may be an

admixture of glands exhibiting proliferative and secretory

activity; in fact, an individual gland may exhibit both

mitotic activity and subnuclear vacuolation. It is generally



. Fig. 7.2

Early secretory phase endometrium. Tubular glands exhibit

subnuclear vacuolation

. Fig. 7.3

Mid-secretory endometrium. The glands contain

supranuclear vacuoles with secretions within glandular

lumina

. Fig. 7.4

Mid-secretory endometrium. There is marked stromal

edema
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assumed that ovulation has occurred when there are sub-

nuclear vacuoles in at least 50% of the cells in at least 50%

of the glands; scattered subnuclear vacuoles are not reli-

able evidence of ovulation and, as stated, may be seen in

late-proliferative endometrium. In the early secretory

phase, the stroma is indistinguishable from that of late-

proliferative endometrium.

Between the 19th and 23rd day of a typical 28-day cycle

(the mid-secretory phase), the degree of glandular secre-

tion increases. Cytoplasmic vacuoles become supranuclear

and secretions are seen within glandular lumina

(> Fig. 7.3); it is important to realize that secretory mate-

rial within glandular lumina is not specific to secretory

endometrium but may also be seen in proliferative, hyper-

plastic, and malignant endometria. Mid-secretory glands

are usually angular in shape, and mitotic activity is no

longer apparent. The glands in the superficial layers of the

functionalis tend to exhibit less secretory activity, and, as

a result, superficial biopsies may produce a false impres-

sion of poorly developed secretory activity. Stromal edema

progressively increases, is most obvious in days 22 and 23,

and is most prominent in the mid-zone (> Fig. 7.4). Spiral

arteries become apparent. At this stage, the stromal cells

have more conspicuous eosinophilic cytoplasm; these cells

are referred to as predecidual cells.

In the late-secretory phase (days 24 to 28 of a typical

28-day cycle or 10th to 14th postovulatory days), there

is typically diminution of glandular secretory activity

(secretory exhaustion), and the glands become serrated.

Predecidual stromal change increases, initially being most

apparent in the cells surrounding the spiral arteries
(> Fig. 7.5). The predecidual change results in formation

of the so-called compact layer (stratum compactum) be-

neath the surface epithelium, the deeper layers of stroma

exhibiting less predecidual change. Sometimes, the

predecidual cells may have a spindle cell or even signet-

ring morphology and may not be readily appreciated as

predecidual cells. Occasional mitoses may reappear in the

predecidual stromal cells on day 26 or 27. A stromal infil-

trate of granulated lymphocytes (described in detail later)

is now obvious, and occasional neutrophils may appear

in the premenstrual phase; the presence of granulated



. Fig. 7.5

Late-secretory endometrium. There is predecidual change

surrounding the spiral arteries

. Fig. 7.6

Late-secretory endometrium. The glands may be closely

packed superficially resembling a hyperplastic

endometrium

. Fig. 7.7

Late-secretory endometrium. The glands exhibit the Arias-

Stella reaction
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lymphocytes and neutrophils should not be misin-

terpreted as evidence of an endometritis. In late-secretory

endometrium, the glands may be closely packed (this

impression can be exacerbated by tangential sectioning),

and this can superficially resemble hyperplastic endo-

metrium (> Fig. 7.6); however, other features of a hyper-

plastic endometrium, such as mitotic activity, are absent.

In some late-secretory endometria, the glands have a

‘‘hypersecretory’’ appearance, resembling Arias-Stella

effect endometrium (> Fig. 7.7); this should not, in itself,

be interpreted as evidence of early pregnancy. In the im-

mediate premenstrual days, apoptotic activity is seen

within glands, fibrin thrombi appear in small blood
vessels, and there is extravasation of red blood cells into

the stroma.
Menstrual Phase

Menstruation occurs after the 28th day of the normal cycle

(the onset of menstruation is the first day of the menstru-

al cycle) and is characterized by glandular and stromal

breakdown. Menstruation usually lasts for about 4 days.

The endometrial glands are serrated and collapsed. Some

of the glands remain vacuolated and of secretory appear-

ance. The stroma is condensed and collapsed, and the

stromal cells aggregate into tightly packed balls (stromal

blue balls) and separate from the glands (> Fig. 7.8); the

presence of tightly aggregated balls of stromal cells with

hyperchromatic nuclei may be worrisome to the unwary.

The predecidual appearance of the stromal cells is lost.

Other features include the presence of necrotic debris,

neutrophil infiltration, interstitial hemorrhage, and fibrin

deposition. Apoptotic bodies are identified within both

the glands and the stroma (> Fig. 7.9). When menstrual

activity is well developed, little or no stromal tissue may

remain, and the glands become closely packed, sometimes

with a back to back appearance; to the unwary, this may

result in consideration of a hyperplasia or carcinoma.

Following breakdown, the endometrial glands assume

a surface micropapillary architecture (> Fig. 7.10). The

term papillary syncytial metaplasia (discussed later) is

used for this appearance, but this is an inaccurate term

since this is not strictly speaking a metaplasia but rather

a regenerative or degenerative process secondary to tissue



. Fig. 7.8

Menstrual phase endometrium. The stromal cells aggregate

into ‘‘blue balls’’

. Fig. 7.9

Menstrual phase endometrium. Apoptotic bodies are

present within endometrial glands and stroma

. Fig 7.10

Papillary syncytial metaplasia. Following breakdown, the

endometrial glands regenerate with a surface

micropapillary architecture
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breakdown. Mitotic figures may be present within the

papillary proliferations. Papillary syncytial metaplasia is

also seen following surface breakdown associated with non-

menstrual conditions. On occasions, the micropapillary

architecture is particularly striking, and, if associated with

mitotic activity, this raises the possibility of a serous

carcinoma; appreciation of the accompanying features

of breakdown and immunohistochemical staining with

p53 may be of value. Most serous carcinomas exhibit

diffuse intense nuclear immunoreactivity with p53, while

papillary syncytial metaplasia is negative, or there may be

a pattern of staining, which has been described as weak and

heterogeneous [123].
Lower Uterine Segment Endometrium

Lower uterine segment or isthmic endometrium is poorly

responsive to steroid hormones, and the morphology does

not alter significantly during the menstrual cycle; as is the

case with the endometrial basalis, lower uterine segment

endometrium is not useful for dating the menstrual cycle.

Lower uterine segment endometrium is composed of

inactive poorly developed glands that are often ciliated

(> Fig. 7.11). They are irregularly distributed, and some

may be dilated. The stroma typically has a fibrous appear-

ance, and the stromal cells are more elongate and ‘‘fibro-

blast-like’’ than in the corpus. Given these features, lower

uterine segment endometrium may be mistaken for

a polyp in a biopsy specimen. In the inferior part of the

lower uterine segment, the glands merge with mucinous

type glands from the upper endocervix, and the stroma

becomes even more fibrous.
Steroid Hormone, Steroid Hormone
Receptor, and Immunopeptide
Interactions in the Endometrial Cycle

As detailed, the menstrual cycle in postmenarchal, pre-

menopausal women follows a regular series of mor-

phological and physiological events characterized by

proliferation, secretory differentiation, shedding, and

regeneration of the uterine lining. These alterations are

controlled by the cyclical release of the steroid sex hor-

mones estradiol (E2) and progesterone (P) from the



. Fig. 7.11

Lower uterine segment endometrium. This is composed

of a mixture of ciliated and mucinous glands within

a fibrous stroma
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ovaries; the endometrium is thus a highly sensitive indi-

cator of the hypothalamic–pituitary–ovarian axis. Steroid

hormone control of endometrial epithelial and stromal

cells is mediated by estrogen receptors (ER) and proges-

terone receptors (PR). These steroid receptors are proteins

concentrated in the nuclei of endometrial epithelial and

stromal cells that have high affinity to bind E2 and P.

Because they are sex steroid hormone (ligand) specific,

a particular receptor may display high affinity for a closely

related class of hormones, and these classes may compete

for available binding sites. For example, ER effectively

binds not only E2 but also estrone (E1), as well as synthetic

estrogens, such as diethylstilbestrol (DES).

Although E2 plays a crucial role in the proliferation of

endometrial cells in vivo, E2 alone is not able to induce

proliferation of endometrial cells in primary culture. It has

been suggested that the mitogenic action of E2 is mediated

indirectly via a paracrine effect by the polypeptide growth

factor, epidermal growth factor (EGF). EGF promotes the

transition of cells from the G0 to G1 phase of the cell cycle

[144]. Human endometrial cells possess EGF receptors

and mRNA for EGF. EGF-like immunoreactivity is seen

in both the endometrial epithelial and stromal cells, with

higher concentrations in the epithelium than the stroma,

and parallels the fluctuation of cyclic sex steroid hormones

during the menstrual cycle. It appears that the regulation

of EGF receptor content is regulated by ovarian E2 and

P secretion (autocrine control). Indeed, EGF alone fails to

influence cell proliferation, but in combination with E2,

it increases the mean glandular but not stromal cell counts

by more than 50% in vitro. The immunolocalization of
EGF in normal human endometrium and the stimulation

of epithelial cell proliferation in culture by EGF and E2

provide support for a role of EGF in endometrial growth.

The continuous dynamic remodeling of the endome-

trium results from a delicate balance of cellular pro-

liferation and programmed cell death within specific

subpopulations of stromal and epithelial cells, a process

that is modulated by steroid hormones. A ladder pattern

of DNA cleavage characteristic of apoptosis is seen in the

late-secretory, menstrual, and early-proliferative phases.

Localization of apoptotic subpopulations using in situ

assays for DNA breakage has shown that the majority of

apoptotic cells represent glandular cells within the basalis

and these cells increase in number throughout the secre-

tory phase and peak during menses [141]. The apoptotic

effects of steroid hormones are likely mediated through

a complex network of inhibitors and initiators. Progestins

have been shown to decrease endometrial secretion of the

apoptosis inhibitor bcl-2 [51], a process that is reversed

upon administration of antiprogestogenic agents [32].

Progestins may also positively promote apoptosis by

increasing levels of the apoptosis inducer gene BAK. The

concentrations of ER and PR in the normal endometrium

vary during the normal menstrual cycle according to fluc-

tuating plasma levels of E2 and P. The highest values

of ER (approximately 400 fmol/mg protein) and PR

(approximately 1,000 fmol/mg protein) occur during the

mid-proliferative phase (8th–10th day of the cycle) and

correspond to rising plasma levels of E2. E2 promotes the

synthesis of both ER and PR, whereas P inhibits the syn-

thesis of ER. Monoclonal antibodies to ER allow the

precise intracellular localization of ER by means of immu-

nohistochemistry. Most ER is localized in the nuclei rather

than the cytoplasm of endometrial epithelial and stromal

cells. Endothelial cells fail to stain with ER antibodies.

The concept of the mechanisms of sex steroid hormone–

receptor action in target cells includes the following

major steps: (1) circulating and unbound steroid hor-

mone molecules are taken up from the cytoplasmic

membrane, presumably by cytoplasmic receptors; (2) the

hormone molecules enter the nucleus, which contains

most (90–95%) of the cellular receptors; (3) the intranuclear

hormone molecules induce conversion of the inactive

(nonfunctional) 4S form of receptor to the active (func-

tional) 5S form of the receptor; (4) the hormonally activated

5S receptor binds to acceptor genes in the nucleus and

influences gene expression by stimulating RNA polymerase

and thus mRNA transcription; and (5) the newly formed

mRNA is transported to the cytoplasm, where it is translated

into proteins, including anabolic and catabolic enzymes, as

well as new receptors (receptor replenishment). According
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to this concept, themost significant effect of sex hormones is

intranuclear activation of receptors that in turn initiate

a sequence of events, which results in alterations in the

physiologic functions of target cells.
Immunohistochemistry of Normal
Endometrium

The normal endometrial glands and stroma are estrogen

receptor (ER) and progesterone receptor (PR) positive

(> Fig. 7.12). Endometrial glands are diffusely positive

with the anti-apoptotic protein bcl-2 during the prolifer-

ative phase of the menstrual cycle. There is marked dim-

inution in staining during the early and mid-secretory

phases with reappearance during the late-secretory phase

[13, 51, 101]. A minor population of endometrial epithe-

lial cells exhibit nuclear immunoreactivity with p63; it has

been speculated that these are reserve cells or basal cells

and the origin of metaplastic endometrial epithelial cells

[111]. Endometrial glands are cytokeratin 7 positive and

cytokeratin 20 negative. The normal endometrial stroma

is CD10 (> Fig. 7.13) and bcl-2 positive [86] and CD34

negative, in contrast to cervical stroma, which is largely

CD10 and bcl-2 negative and CD34 positive [9], although

there may be immunoreactivity with CD10 of stromal cells

surrounding endocervical glands [89]. This differing

immunophenotype may be useful in assessing whether

the stroma accompanying a neoplasm is endometrial or

cervical in type and in assessing tumor origin when

this is problematic. The immunophenotype of lower

uterine segment stroma overlaps with that of the
. Fig. 7.12

Estrogen receptor in endometrium. The normal endometrial

glands and stroma are positive with estrogen receptor
endometrial and the cervical stroma. Normal endometrial

stroma may be smooth muscle actin positive but is

desmin negative. The immunohistochemistry of endome-

trial hematopoietic cells is discussed in the next section.
Hematopoietic Cells Within the
Endometrium

The normal endometrium contains a variety of hemato-

poietic cells, the composition of which varies depending

on the stage of the menstrual cycle and the menopausal

status. Lymphocytes, including lymphoid aggregates and

occasionally lymphoid follicles with germinal centers,

are found at all stages of the menstrual cycle and in the

postmenopausal endometrium. In the normal menstrual

cycle, lymphoid aggregates are most common in the pro-

liferative phase. They are more commonly seen postmen-

opausally within the basal endometrium; it is not clear

whether this is due to lymphoid aggregates being more

numerous postmenopausally or whether they are more

obvious secondary to the glandular atrophy. Immunohis-

tochemical studies have demonstrated that B lymphoid

cells (CD20 and CD79a positive) constitute approximately

1% of the normal lymphoid population of the endome-

trium and are present mainly in aggregates in the basalis

and rarely as individual cells in the functionalis.

T lymphocytes (CD3 positive) are more common and

are present throughout the endometrial stroma, usually

as individual cells [37]. The distribution of B and

T lymphoid cells is altered in endometritis; this is

discussed below. Granulated lymphocytes (CD56 positive)
. Fig. 7.13

CD10 in endometrium. The normal endometrial stroma is

CD10 positive
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are present in large numbers in predecidualized endome-

trial stroma in the mid- and late-secretory phases [16, 17]

(> Fig. 7.14); these were formerly designated endometrial

stromal granulocytes and have a mononuclear or bilobed

nucleus and abundant eosinophilic cytoplasm contain-

ing a variable number of granules. The function of gran-

ulated lymphocytes is not entirely clear but they have

the characteristics of natural killer cells and, as well as

being positive with CD56, are immunoreactive with

T cell markers. Neutrophils are present in small numbers

throughout the menstrual cycle but only becomemorpho-

logically evident in large numbers in association with

the tissue breakdown and necrosis associated with menses.

In contrast to lymphocytes and neutrophils, plasma cells

are not considered to be a component of the normal

endometrium, although the presence of an occasional

plasma cell is allowable in an otherwise morphologically

normal endometrium. Plasma cells are, of course, a fea-

ture of endometritis (discussed below). Rare mast cells,

demonstrable with toluidine blue or Giemsa staining,

may be found in the endometrium, primarily within

the basalis. Mast cells are also found normally in the

myometrium, in endometrial polyps and in leiomyomas,

often in large numbers in the latter. The number of mast

cells in the endometrium and myometrium tends to

decrease with advancing age. Histiocytes are also seen

in the normal endometrium (discussed later – section
>Contaminants and Other Elements in Endometrial

Biopsies). Eosinophils are not a component of the normal

endometrium. Rarely, foci of extramedullary hematopoiesis
. Fig. 7.14

CD56 in endometrium. CD56 positive granulated

lymphocytes are present in large numbers in

predecidualized endometrial stroma in the mid-and

late-secretory phases
are present in the endometrium, usually in association

with an underlying hematopoietic disorder or occasion-

ally representing remnants of fetal tissue [31].
Gestational Endometrium

Pregnancy is characterized by morphological changes

involving the endometrial glands and stroma. The tropho-

blastic populations in an intrauterine gestation are cov-

ered in >Chap. 20, Gestational Trophoblastic Tumors

and Related Tumor-Like Lesions. Early in pregnancy, the

endometrium displays hypertrophic and hypersecretory

features that have been referred to as ‘‘gestational hyper-

plasia.’’ The endometrium is characterized by (1) glandu-

lar ferning with epithelial and intraluminal secretions,

(2) stromal edema and vascular congestion, and (3) decid-

ual reaction of the stromal cells. The changes are similar to

but quantitatively exaggerated compared to those of non-

gestational endometrium at days 22 to 26 of the menstrual

cycle. In the normal cycle, each of these alterations is prom-

inent on a given day of the secretory phase, whereas during

early pregnancy they occur simultaneously. The features

described are not pathognomonic of early pregnancy but

may occasionally be seen in other situations (see section
>Arias-Stella Reaction).

Immediately after implantation of the blastocyst on

the endometrial surface, changes begin to occur in the

endometrial glands and the stroma, although the overall

morphology of late-secretory endometrium is maintained

for several days. The early changes include glandular ser-

ration and distension, increase in glandular secretions,

stromal edema, and a stromal predecidual reaction. The

morphological features during the first 2 weeks of gesta-

tion are subtle, but after approximately 15 days, they

become more characteristic with the formation of decid-

ual cells. Compared to predecidual cells, decidual cells are

larger with prominent cell membranes and more abun-

dant eosinophilic cytoplasm that may contain small vac-

uoles (> Fig. 7.15). The nuclei of decidual cells are round

to ovoid with finely dispersed chromatin and indistinct

nucleoli. Stromal granulated lymphocytes are present dur-

ing early pregnancy and spiral arteries become more

apparent; they have thicker walls than in nongestational

secretory endometrium. Some of the spiral arteries display

acute atherosis with concentric intimal proliferation of

myofibroblasts and accumulation of foamy cells. As the

pregnancy progresses, decidual cells become widespread

with better defined cell borders and develop an epithelioid

appearance. Small numbers of granulated lymphocytes

remain throughout the gestation. Some of the glands
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become atrophic while others have a hypersecretory

appearance. Four to eight weeks after implantation, the

glands often exhibit, at least focally, the Arias-Stella reac-

tion, which is a response to the presence of trophoblastic

tissue in the uterus or at an ectopic site. Histologically, the

Arias-Stella reaction is characterized by cellular stratifica-

tion, secretory activity, vacuolated cytoplasm, and

enlargement of the epithelial cell nuclei and cytoplasm

(> Fig. 7.16). The nuclei may be enlarged up to three
. Fig. 7.15

Gestational endometrium. The stroma is expanded and

composed of decidualized cells with abundant eosinophilic

cytoplasm

. Fig. 7.16

Arias-Stella reaction in pregnancy. There is cellular

stratification, vacuolated cytoplasm, and enlargement of

the epithelial cell nuclei
times normal and can exhibit considerable atypia and

a hobnail appearance with bulging into the glandular

lumina. Mitotic figures may be present, although these

are rarely prominent and there is a lowMIB1 proliferation

index. Atypical mitoses have rarely been described [3].

The Arias-Stella reaction may be extensive, involving

many glands, or focal with involvement of only a few

glands or even part of a gland. The changes persist for at

least 8 weeks following delivery. Several histological vari-

ants have been described, namely atypical, early secretory

pattern, hypersecretory pattern, regenerative pattern, and

monstrous cell pattern [4]. However, there is considerable

overlap between these patterns, and there is no value in

attempting to subclassify Arias-Stella effect endometrium.

The Arias-Stella reaction may also be seen in the glandular

epithelium of the cervix and fallopian tube and involving

endometriosis or vaginal adenosis [109].

Apart from the Arias-Stella reaction, the endometrial

glands may undergo other changes in the presence of

trophoblastic tissue. These include abundant clear glyco-

gen-rich cytoplasm; this overlaps with the Arias-Stella

reaction, but the nuclear enlargement of the latter is not

present. Another pregnancy-related change is the presence

of optically clear nuclei within the endometrial epithelium

[98] (> Fig. 7.17). This may occur in association with the

Arias-Stella reaction or independently. This appearance is

due to the intranuclear accumulation of biotin and may

simulate the ground glass nuclei of herpes simplex virus

infection [157]. However, the nuclei lack the Cowdry

type A eosinophilic intranuclear inclusions and nuclear
. Fig. 7.17

Optically clear nuclei in pregnancy. Endometrial glands

in pregnancy may contain cells with optically clear

nuclei
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molding characteristic of herpes simplex virus infection.

Localized endometrial glandular proliferations have also

been described during pregnancy, usually in first trimes-

ter gestations of women in their 4th or 5th decades. These

rare focal lesions are characterized by glandular expan-

sion, nuclear stratification, a cribriform architecture, and

intraluminal calcifications [49] (> Fig. 7.18). There is

mitotic activity, but the cytology is bland. These appear

to be benign lesions based on uneventful follow-up and an

unusual response to pregnancy.

In early pregnancy, endometrial glands become strongly

S100 positive [106]. This immunoreactivity disappears

after the 12th week of gestation. The reason for this S100

positivity is not clear.

It is emphasized that the endometrial morphological

changes of pregnancy described may be seen with both an

intrauterine gestation and an ectopic pregnancy. Confirma-

tion of an intrauterine gestation requires the presence of

trophoblast, either in the formof chorionic villi or a placental

site reaction (described in >Chap. 20, Gestational Tropho-

blastic Tumors and Related Tumor-Like Lesions). In the

placental site, intermediate trophoblast infiltrates the

decidua. On occasions, it may be difficult to distinguish

between decidual cells and implantation site intermediate

trophoblast, although intermediate trophoblastic cells are

larger and more variable in size and shape, ranging from

polygonal to spindle shaped. The nuclei are lobated and

hyperchromatic and binucleate or multinucleate cells may

be present. There may be prominent nucleoli and sharply

defined cytoplasmic vacuoles. In contrast, the nuclei of

decidualized stromal cells are uniform and round to oval
. Fig. 7.18

Endometrial glandular proliferation of pregnancy. In rare

cases, the endometrial glands in pregnancy exhibit

proliferation with papillary and cribriform arrangements
with finely dispersed chromatin and inconspicuous nu-

cleoli. In problematic cases, immunohistochemical staining

may assist in distinguishing between intermediate tropho-

blastic cells at the placental site and decidualized stromal

cells. Markers of value are discussed in >Chap. 20, Gesta-

tional Trophoblastic Tumors and Related Tumor-Like

Lesions but trophoblastic cells are immunoreactive

with broad-spectrum cytokeratins, cytokeratin 7,

human placental lactogen, HLA-G, inhibin and mel-

CAM (CD146), while decidua is negative [75, 82, 112].
Endometrium Associated with Ectopic
Pregnancy

The morphology of gestational endometrium is discussed

in the previous section. Endometrial changes also occur

with an ectopic pregnancy. The features are variable but

by day 22 to 28 of the ectopic gestation, the endometrial

glands usually exhibit secretory or hypersecretory fea-

tures, sometimes with Arias-Stella reaction, at least focally.

Occasionally, the endometrial glands are atrophic. If the

ectopic trophoblast regresses, the endometrial glands have

a variable appearance, ranging from proliferative to se-

cretory to a picture identical to that seen in disordered

proliferation or progestogen effect. The endometrial stro-

ma in association with an ectopic gestation is usually

decidualized and devoid of inflammation. Thick-walled

spiral arteries are present. Trophoblastic tissue, in the form

of chorionic villi or a placental site reaction, is absent.
Postmenopausal Endometrium

The age of the menopause with cessation of ovulation and

resultant diminution of hormone production by the ova-

ries is variable but is usually around age 50. Postmeno-

pausally, the endometrium becomes thin and atrophic,

unless there is continuing estrogenic drive, either in the

form of endogenous production or exogenous hormone

use. When there is no estrogenic drive, the functionalis is

absent and the endometrium is composed only of a basalis,

similar to the basalis of the reproductive years and of the

premenarchal endometrium.

The histological appearance of the postmenopausal

endometrium is variable. The endometrium is usually

thin and this is appreciated in hysterectomy or endome-

trial resection specimens. The glands do not exhibit pro-

liferative activity and vary from consisting entirely of small

widely spaced atrophic tubules (> Fig. 7.19) to cystically

dilated glands throughout (so-called cystic atrophy or

senile cystic atrophy) (> Fig. 7.20); a mixture of small



. Fig. 7.19

Atrophic endometrium. There are widely spaced small

atrophic tubules

. Fig. 7.20

Cystic atrophy. Cystically dilated glands are present within

a fibrous stroma

. Fig. 7.21

Lymphoid aggregates in endometrium. Lymphoid

aggregates are a normal phenomenon within the

endometrial stroma
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tubules and cystically dilated glands may occur. The cystic

glands seen in atrophic endometria in hysterectomy or

resection specimens may not be observed in endometrial

biopsies because tissue fragmentation during the proce-

dure disrupts the glands. Usually, tubular glands are more

prominent in the years immediately following the meno-

pause while cystic atrophy is more common in older

women but this is variable. The glandular cells have

small dark regular nuclei that may be round, ovoid, or

low columnar; in cystic glands, the nuclei are often com-

pressed and attenuated. Sometimes, there is a degree of

nuclear pseudostratification, which may result in a false

impression of proliferative activity. The cytoplasm is
usually scanty. High-power examination is required to

confirm an absence of mitotic activity, and this is espe-

cially so in the distinction between proliferative endome-

trium and atrophy with small tubular glands and between

cystic forms of atrophy and simple hyperplasia. The stroma

in postmenopausal endometria may be densely cellular and

composed of ovoid to spindle-shaped cells with scant cyto-

plasm or have a more fibrous appearance than in the

premenopausal endometrium; the stroma tends to become

more hypocellular and fibrous with advancing age. This

may be the direct cause of the cystic change because of

blockage of the glands. Lymphoid aggregates are often

prominent (> Fig. 7.21), more so than in premenopausal

endometria; it is not clear whether this is due to an actual

increase in the number of aggregates or due to them being

more obvious because of the glandular atrophy. Some-

times, occasional mitotic figures are seen in the glands

of postmenopausal endometria with no proven source of

estrogenic stimulation. This may occur in women in

whom the menopause appears gradually and also with

uterine prolapse. The postmenopausal endometrium is

hormone receptor positive, like that of premenopausal

endometria, and retains the capacity to respond to

estrogenic stimulation.

The morphological features of postmenopausal en-

dometria are similar to those of atrophic endometrium

due to other causes, for example, exogenous hormones,

although there is often also stromal decidualization in

those patients taking progestogen-only compounds or

combined preparations containing a progestogen. Atro-

phic endometrium may also occur in young patients with
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premature ovarian failure, either idiopathic or due to

surgical removal, chemotherapy, or radiotherapy.
Endometrial Sampling

Most endometrial samples are taken during the investiga-

tion of abnormal uterine bleeding in pre-, peri-, or post-

menopausal women. Traditionally, most endometrial

samples were obtained by cervical dilatation and curettage

(D and C). It was believed that this had a therapeutic effect

in some cases of abnormal uterine bleeding, as well as

producing a sample for histological examination. Nowa-

days, most endometrial samples are outpatient biopsies

performed by pipelle or other methods of endometrial

sampling. In contrast to the traditional D and C sample,

pipelle biopsies do not require an anesthetic and are often

performed in conjunction with ultrasound examination

and/or hysteroscopy, both of which may identify focal

lesions that could be missed by pipelle biopsy. The disad-

vantages of a pipelle biopsy are that often only very scant

tissue is obtained, especially in a postmenopausal woman

with an atrophic endometrium, and focal lesions may be

missed. Issues relating to adequacy of endometrial sam-

ples are discussed below. On occasions, a pipelle biopsy

is followed by a D and C, for example, when there is

a suspicion of malignancy and pipelle biopsy produces

only a scant amount of tissue, which is nondiagnostic or

when there are worrying features on the pipelle sample

that are not diagnostic of malignancy. As stated earlier,

endometrial sampling is nowadays not widely undertaken

in the investigation of infertility, but when this is the case,

the timing of the biopsy is important; ideally, the biopsy

should be taken in the mid-secretory phase between the

7th and 11th postovulatory days. Endometrial polypectomy

may be undertaken, and in such instances, sampling of the

non-polypoid endometrium should also be undertaken.

Transcervical resection of the endometrium (TCRE) may

be performed under a variety of circumstances, such as in

the management of menorrhagia or multiple polyps or

occasionally when conservative nonsurgical management

of an endometrial hyperplasia or a low-grade endometrioid

adenocarcinoma is undertaken. This procedure produces

a specimen consisting of multiple chippings, similar to

prostatic chips. Chips should be weighed (this should also

be donewhen biopsy orD andCyields a significant amount

of tissue butmay be impractical with very scant specimens).

All endometrial specimens should be submitted in their

entirety for histological examination. The exception is

large endometrial polyps where representative sam-

pling may be undertaken; it should be remembered that
endometrial polyps may be involved by small carcinomas

or by serous endometrial intraepithelial carcinoma (serous

EIC), and, as a rule of thumb, at least one block per cm

should be taken of large endometrial polyps. Endometrial

chips should be orientated if possible since poorly orien-

tated specimens, especially if tangentially sectioned, may

result in a histological suspicion of adenomyosis; it is

doubtful whether adenomyosis can be reliably diagnosed

on a TCRE sample, although this can be suspected on well-

orientated specimens, especially when there is smooth

muscle hypertrophy surrounding the islands of endome-

trial tissue within the myometrium. A related, although

uncommon, problem with endometrial resection speci-

mens is the potential for overdiagnosis of myometrial inva-

sion in cases of endometrial hyperplasia or adenocarcinoma;

again, this is due to poor orientation and tangential

sectioning.

In evaluating any endometrial specimen, an adequate

clinical history is important, including the age of the

patient and the reason for biopsy. Knowledge of the men-

opausal status as well as the date of onset of the last

menstrual period (LMP) and the length of the menstrual

cycle in premenopausal women should be provided. In

some cases of ‘‘postmenopausal bleeding,’’ the patient is

not actually postmenopausal but rather perimenopausal

with a prolonged interval between periods, resulting in

the clinician and the patient assuming that the woman is

postmenopausal. Many women with abnormal uterine

bleeding have been prescribed exogenous hormones, espe-

cially progestins, before biopsy to control the bleeding and

this information is not always conveyed to the pathologist.

Other women may be taking hormone replacement

therapy (HRT) or contraceptive agents. These hormonal

compounds may alter the morphological appearance of

the endometrium and a knowledge that these, and relevant

medications such as tamoxifen, are being taken is

paramount to the pathologist.
Criteria for Adequacy of Endometrial
Sample

With the increasing trend to perform outpatient endo-

metrial pipelle biopsies rather than formal curettage,

pathologists are dealing with increasing numbers of

endometrial specimens in which there is scant, or even

no, endometrial tissue, especially when the endometrium

is atrophic. These specimens may consist entirely of su-

perficial strips or wisps of atrophic glands (> Fig. 7.22),

with little or no stroma, admixed with cervical mucus,

ectocervical or endocervical tissue, and tissue from the



. Fig. 7.22

Scanty endometrial biopsy. Endometrial pipelle biopsy in

postmenopausal woman where the specimen consists

entirely of superficial strips of atrophic endometrial glands

without accompanying endometrial stroma

. Fig. 7.23

Telescoping (glands within glands). This is a common

artifact in endometrial biopsy specimens
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lower uterine segment. Paradoxically, it often takes the

pathologist longer to examine such specimens since no

underlying architecture is present, and the tissue must be

examined carefully under high power to look for mitotic

activity, which is abnormal in a postmenopausal endome-

trium. In specimens such as this, it is controversial as to

what constitutes an adequate or inadequate specimen.

Designation of a biopsy as inadequate may be of impor-

tance since this can have management and medicolegal

implications. For example, some clinicians routinely per-

form a repeat biopsy when an earlier sample has

been reported as inadequate while others do not.

A biopsy reported as inadequate may suggest to some

that the clinician is at fault or has not undertaken the

biopsy procedure correctly. While this may be the case in

some instances, in most it is not. In published studies,

inadequate rates of outpatient endometrial biopsies range

from 4.8 to 33% [1, 2, 22, 52, 94], but in most of these

studies, the criteria for adequacy are not clear. It is also

worth noting that studies have shown that with an atrophic

endometrium and no focal lesion, minimal tissue is the

norm with a pipelle biopsy, and there is little chance of

missing significant pathology [7]. Although it is difficult to

recommend precise criteria for adequacy, caution should

be exercised before categorizing an endometrial biopsy as

inadequate or insufficient. In the majority of cases, the

presence of only scant tissue in an endometrial specimen is

not a reason for a repeat biopsy, provided the endometrial

cavity has been entered, and at least some endometrial

tissue is present in the biopsy specimen to confirm this,
although theoretically endometrial type glands with or

without stroma could be derived from tuboendometrial

metaplasia or endometriosis within the cervix.

It has been suggested that with an endometrial biopsy

containing scant tissue that cannot be typed, the term

unassessable is more appropriate than inadequate or

insufficient [120]. In such cases, the gynecologist should

correlate the biopsy results with the ultrasonic and/or

hysteroscopic findings. If there is a clinical suspicion of

hyperplasia or malignancy, for example, if there is recur-

rent postmenopausal bleeding, or if the ultrasonic and/or

hysteroscopic findings are worrying, then D and C should

be performed. If the above investigations suggest an

atrophic endometrium, rebiopsy is probably unnecessary.
Artifacts in Endometrial Biopsy
Specimens

There are several common artifacts in endometrial biopsy

specimens that have received scant attention in the litera-

ture [91]. Occasionally, these may be misinterpreted as an

endometrial hyperplasia or even a carcinoma if not appre-

ciated to be artifactual. Telescoping is common and refers

to the presence of glands within glands (> Fig. 7.23). This

artifact seems to be a result of mechanical disruption and

‘‘snap back’’ of the glands during biopsy, resulting in

a form of intussusception. Artifactual crowding and com-

pression of glands are also common and may result in

consideration of a complex endometrial hyperplasia. With

this artifact, the glands often become ‘‘molded’’ together,

and there is commonly tearing of the tissue around the



Benign Diseases of the Endometrium 7 321
glands, which is a clue to the artifactual nature (> Fig. 7.24).

An artifact that is especially common with, but not exclu-

sive to, outpatient biopsies is the presence of superficial

strips of endometrial epithelium, sometimes accompanied

by a little stroma, with a pseudopapillary architecture

(> Fig. 7.25). This may result in consideration of a wide

range of papillary lesions, benign and malignant, which

occur in the endometrium. Such superficial strips of
. Fig. 7.24

Glandular molding. A common artifact in endometrial

biopsies is glandular ‘‘molding.’’ There is tearing of the

tissue around the glands, which is a clue to the artifactual

nature

. Fig. 7.25

Pseudopapillary endometrium. Endometrial biopsy

composed of superficial strips of endometrial epithelium

with a pseudopapillary architecture
pseudopapillary epithelium, which are generally atrophic,

should be examined carefully under high power to look

for proliferative activity and nuclear atypia. Crushed

endometrial glands and stroma may be extremely cellular

and can cause concern. Extensive crush artifact is more

likely to occur in biopsies from atrophic endometrium

in postmenopausal patients. As with the examination of

other tissues, crushed elements should not be viewed in

isolation. Problems associatedwith poorly orientated endo-

metrial resection specimens have already been described.

Another artifact that may be seen in endometrial resection

specimens and which is secondary to cautery is vacuolation

of the endometrial stromal cells, resulting in a signet-ring

appearance (> Fig. 7.26); this is a similar phenomenon to

the vacuolation of cervical stromal cells, which may occur

secondary to cautery [93].
Contaminants and Other Elements in
Endometrial Biopsies

Not uncommonly, fragments of tissue other than from the

endometrium are present in endometrial biopsy or curet-

tage specimens. Superficial myometrium is commonly

seen, especially in vigorous curettage specimens and in

postmenopausal women with an atrophic endometrial lin-

ing. It is very common to see cervical mucus, often admixed

with neutrophils, histiocytes and giant cells (> Fig. 7.27),

and cervical tissue in endometrial biopsy specimens.

The cervical tissue usually takes the form of strips of
. Fig. 7.26

Vacuolation of endometrial stromal cells. Vacuolation,

resulting in a signet-ring appearance, may occur secondary

to thermal artifact
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endocervical glandular or squamous epithelium, some-

times with accompanying stroma. The squamous epithe-

lium may be immature metaplastic in type. Usually the

cervical origin is obvious but occasionally this is not the

case and diagnostic confusion may ensue. For example,

if cervical glandular elements exhibiting microglandular

hyperplasia are identified within an endometrial biopsy

specimen, this may result in consideration of an endome-

trial hyperplasia or carcinoma. The confusion may be
. Fig. 7.27

Cervical mucus in endometrial biopsy specimen. In many

endometrial biopsies, mucus derived from the cervix is

present, often admixed with neutrophils, histiocytes, and

giant cells

. Fig. 7.28

Histiocytes in endometrial biopsy. Aggregate of histiocytes

in an endometrial biopsy composed of cells with a coffee-

bean nucleus and abundant eosinophilic cytoplasm
heightened by artifactual apposition such that it can appear

that the endometrial and cervical tissue is in continuity;

assessment of whether the accompanying stroma is endo-

metrial or cervical in type may assist in interpretation.

Sometimes, dysplastic cervical squamous or glandular epi-

thelium or tissue derived from a cervical neoplasm is pre-

sent in an endometrial biopsy specimen. Fragments of

fallopian tube epithelium may also be seen occasionally.

On occasions, aggregates or sheets of histiocytes may

be seen in an endometrial biopsy specimen, either free

floating or within the endometrial stroma. Small numbers

of histiocytes are not uncommon and are usually in-

conspicuous but when present in large aggregates this

may result in consideration of an epithelial or stromal

neoplasm (> Fig. 7.28). Recognition of the characteristic

lobated, reniform, or coffee-bean nucleus of histiocytes

assists and immunohistochemical staining for histiocytic

markers, such as CD68 or lysozyme, may be of value. The

histiocytes are probably a reaction to debris within the

endometrial cavity and, when present in large numbers,

this has been referred to as nodular histiocytic hyperpla-

sia [74]. Occasionally, mitotic figures may be identified

within the aggregates of histiocytes, and there may be

prominent cell membranes. Rarely, the histiocytes have

intracytoplasmic vacuoles and a signet-ring appearance

[66] (> Fig. 7.29) raising the possibility of a signet-ring

carcinoma; staining for epithelial and histiocytic markers

facilitates the diagnosis. Decidualized and predeciduali-

zed endometrial stromal cells may also contain intra-

cytoplasmic vacuoles and simulate signet-ring cell
. Fig. 7.29

Histiocytes in endometrial biopsy. Sometimes histiocytes

contain intracytoplasmic vacuoles imparting a signet-ring

appearance
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carcinoma. Foamy histiocytes with abundant cytoplasm

may also occur within the endometrium, either in associ-

ation with an endometrial hyperplasia, carcinoma, or

pyometra, or as a manifestation of xanthogranulomatous

endometritis.
Extrauterine Tissues in Endometrial
Biopsy Specimens

Rarely, extrauterine tissues are present in an endometrial

biopsy specimen and this raises the possibility that uterine

perforation has occurred during the current biopsy pro-

cedure or some time previously and that a fistulous tract is

present. The most common extrauterine tissue is adipose

tissue. Although this may potentially be derived from

a uterine lipoleiomyoma, lipoma, hamartomatous lesion

[83], other pathological lesion containing adipose tissue

or represent metaplastic adipose tissue within the endo-

metrial stroma, in most instances the adipose tissue is

derived from the pelvic soft tissues or omentum and

indicates perforation. Occasionally, the adipose tissue is

accompanied by fibrinous material and mesothelial cells;

this is a reflection of underlying pelvic pathology with

resultant mesothelial proliferation, which results in fixa-

tion of the uterus within the pelvis and makes perforation

more likely. In some cases, the patient comes to no harm

because of the perforation, presumably due to contraction

of myometrial smooth muscle sealing off the defect, but in

other instances, a pelvic and/or abdominal inflammatory

process ensues and the patient becomes symptomatic. For

this reason, the identification of adipose tissue in an endo-

metrial biopsy specimen should prompt a phone call to

the clinician. Rarely, other extrauterine tissues, such as

intestinal mucosa, may be present in an endometrial

biopsy specimen secondary to perforation.
. Fig. 7.30

Endometritis. In some cases of endometritis, the

endometrial stroma has a spindle cell appearance
Endometritis

Endometritis is a histological diagnosis based upon the

identification within the endometrium of an abnormal

pattern of inflammatory infiltrate; as such, it must be

distinguished from the normal hematopoietic component

of the endometrium (see above). Most cases of endome-

tritis occur in the reproductive years but sometimes post-

menopausal women are affected. Presentation is typically

with abnormal vaginal bleeding, most commonly

intermenstrual bleeding or menorrhagia. Endometritis

may have both an infective and noninfective etiology.

The endometrium is relatively resistant to ascending
infection from the lower female genital tract because of

the barrier created by the cervix and the cervical mucus.

However, on occasions, an endometritis occurs secondary

to ascending infection, and this is often a component of

pelvic inflammatory disease with inflammation elsewhere

in the genital tract. Predisposing factors to endometritis

include a recent pregnancy, the presence of an intrauterine

device (IUD), cervical stenosis, and prior instrumenta-

tion. Endometritis may also accompany a pathological

lesion within the uterus, such as an endometrial polyp,

hyperplasia, carcinoma, or a leiomyoma. Usually, themor-

phological appearances are nonspecific, and, in the

absence of an associated pathological lesion, an underlying

cause cannot be determined, although occasionally the

histological features suggest a particular etiology. Specific

forms of endometritis are discussed later. Endometritis

has traditionally been divided into acute and chronic

forms, but these constitute a continuum, and often there

is an admixture of acute and chronic inflammatory cells.

Endometritis may be focal or diffuse and can range

from a subtle finding to a pronounced inflammatory

reaction. Usually, the endometrial glands exhibit prolifer-

ative activity, and there may be mild glandular architec-

tural distortion, in the form of occasional dilated glands.

There is often associated surface breakdown with features

identical to those seen inmenstrual breakdown and break-

down due to non-menstrual causes. In some cases, an

initial low-power clue to the diagnosis of endometritis is

spindle cell alteration of the stroma (> Fig. 7.30), although

this feature is not specific and is not always present. In

other cases, the stroma may be edematous. In acute endo-

metritis, the predominant inflammatory cells are neutro-

phils and collections of these may be seenwithin glandular



324 7 Benign Diseases of the Endometrium
lumina, forming microabscesses (> Fig. 7.31), or sur-

rounding glands; neutrophils are often most easily seen

just deep to the surface endometrium. In some cases, there

is surface erosion with fibrinous debris and numerous

acute inflammatory cells. By tradition, an unequivocal

diagnosis of endometritis requires the presence of plasma

cells (> Fig. 7.32) since neutrophils are found normally in

the endometrium just prior to and in association with

menstruation and lymphocytes, including lymphoid

aggregates, are a normal component of the endometrial
. Fig. 7.31

Acute endometritis. In acute endometritis, neutrophils are

present, sometimes forming microabscesses within

glandular lumina

. Fig. 7.32

Chronic endometritis. In cases of chronic endometritis,

plasma cells are present within the endometrial

stroma
stroma. However, in acute forms of endometritis, plasma

cells may be absent or few in number. Plasma cells are

usually most numerous surrounding endometrial glands

and just deep to the surface epithelium. A form of endo-

metritis without plasma cells has been described and

termed focal necrotizing endometritis [12]. The histolog-

ical features of this are of focal, patchy inflammation com-

prising lymphocytes and neutrophils and centered on

individual glands. Due to the focal nature, this form of

endometritis can be easily overlooked.

Besides plasma cells, there are also increased numbers

of lymphocytes in chronic endometritis, sometimes with

prominent and unusually large lymphoid aggregates and

occasionally with the formation of lymphoid follicles.

Other inflammatory cells, which may be a component

of endometritis, include eosinophils and histiocytes.

Usually, histiocytes are inconspicuous since they are ad-

mixed with other inflammatory cells but occasionally

large numbers of histiocytes, sometimes with abundant

foamy cytoplasm, are present. When these are abundant,

this is referred to as xanthogranulomatous endometritis

(> Fig. 7.33). Xanthogranulomatous endometritis may

occur in association with an endometrial hyperplasia

or carcinoma and secondary to cervical stenosis and

obstruction.

In endometritis, reactive and metaplastic changes may

involve the endometrial surface and glandular epithelium.

Squamous, ciliated, eosinophilic, and other forms of epi-

thelial metaplasia can occur, and there may be mild

nuclear atypia with nuclear enlargement and prominent
. Fig. 7.33

Xanthogranulomatous endometritis. Large numbers of

foamy histiocytes are present within the endometrial

stroma



. Fig. 7.34

Syndecan immunohistochemical stain in endometritis.

Syndecan (CD138) immunohistochemical staining may be

useful in identifying plasma cells. The endometrial glands

are also positive

. Fig. 7.35

CD20 in chronic endometritis. Chronic endometritis

in which increased numbers of B lymphoid

cells (CD20 positive) are present within the

endometrial stroma
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nucleoli. As stated, sometimes there are mild architectural

changes with occasional dilated glands, but significant

glandular crowding is not a feature of endometritis.

As stated, there may be problems in identifying

plasma cells when they are few in number, especially in

suboptimally stained sections. Endometrial stromal cells

may have a plasmacytoid appearance, especially pre-

decidualized cells in the mid-and late-secretory phase,

and unequivocal plasma cells with eccentric nuclei and

a perinuclear hof should be present. Occasional plasma

cells may be seen in an otherwise normal endometrium

and, in the absence of at least some of the other features of

endometritis described, a rigorous search for plasma cells

is not justified. Plasma cells may be present in the stroma

of an endometrial polyp and this is not classified as an

endometritis unless these are also seen in the non-polypoid

endometrium. In problematic cases, histochemical or im-

munohistochemical stains may be of value in identifying

plasma cells. Histochemical stains include methyl green

pyronin and immunohistochemistry may be performed

using plasma cell markers such as VS38 or syndecan

(CD138) [10, 11, 77]. However, endometrial glandular

epithelium commonly reacts with both VS38 and syndecan

(> Fig. 7.34) and endometrial stromal cells may be VS38

positive; therefore, syndecan is more useful than VS38, in

that although endometrial glandular epithelium is com-

monly positive, stromal cells are negative. Immunohisto-

chemistry or in situ hybridization for kappa and lambda

immunoglobulin light chains may also help demonstrate

plasma cells but this is not routinely performed [41].
Immunohistochemical staining with B lymphoid markers

(CD20 and CD79a) may also assist in distinguishing

between the physiological endometrial lymphocytic infil-

trate and the inflammatory infiltrate of endometritis.

Normally, the vast majority of lymphoid cells within

the endometrial stroma are T cells (CD3 positive) with

B lymphocytes accounting for about 1% of all endometrial

leucocytes [96]. B lymphoid cells are largely confined to

lymphoid aggregates within the endometrial basalis with

occasional individual cells in the functionalis. In most

cases of chronic endometritis, there are increased numbers

of B lymphoid cells, and these also have an abnormal

location being found outside lymphoid aggregates within

the stroma and sometimes intraepithelially and within

glandular lumina (> Fig. 7.35) [37]. The number of T lym-

phocytes, histiocytes, and granulated lymphocytes in endo-

metritis does not differ significantly from controls. It is

emphasized that plasma cells do not usually stain with

CD20 but are positive with CD79a.
Specific Forms of Endometritis

Chlamydia Trachomatis

Chlamydia trachomatis has been isolated from cases of

both acute and chronic endometritis. However, it is

unclear whether the organism is causative in such cases

or an accompanying pathogen. Chlamydia trachomatis is

a relatively common infection in both the upper and lower
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female genital tract and may be associated with pelvic

inflammatory disease and infertility. Endometritis sec-

ondary to Chlamydia trachomatis has no specific histo-

logical features, although the inflammatory infiltrate may

be intense and lymphoid follicles and large numbers of

blasts may be seen [115]. Stromal necrosis and reactive

atypia of the endometrial epithelium may be present.

Definitive diagnosis inmost cases requires culture. However,

Chlamydia trachomatis inclusion bodies have been identi-

fied within endometrial epithelial cells; these are extremely

difficult to detect on hematoxylin-and eosin-stained sec-

tions but can occasionally be recognized on Giemsa stain.

Immunohistochemical staining may also be of value [155],

positivity being localized to the epithelial cells in the

form of stippling within supranuclear intracytoplasmic

vacuoles. Molecular investigations may also be of value in

demonstrating Chlamydia trachomatis infection.
Cytomegalovirus

Cytomegalovirus (CMV) endometritis is rare. It is most

common in immunosuppressed patients but occasionally

occurs in women with no underlying immune disorder.

Typical intranuclear and cytoplasmic CMV inclusions are

seen, mainly in epithelial cells but occasionally in stro-

mal or endothelial cells. The other histological features

are nonspecific; granulomas have been described in

occasional cases [48].
Herpes Simplex Virus

Herpes simplex virus type II rarely results in an endometri-

tis, usually secondary to ascending infection from the cervix

and sometimes in women who are immunosuppressed.

Typical herpes simplex virus inclusions are present within

the glandular epithelium and there are multinucleate cells

with molded ground glass nuclei. The other histological

features are nonspecific, but patchy necrosis of the endome-

trial glands and stroma with an associated inflammatory

infiltrate may occur [38]. Optically clear nuclei, due to

the accumulation of biotin, associated with the presence

of trophoblast may superficially resemble herpes simplex

virus inclusions; immunohistochemical staining may be

of value in such instances.
. Fig. 7.36

Actinomycotic granules. Actinomycotic granules (AMGs)

composed of thin basophilic radiating filaments with

a dense more eosinophilic granular core
Mycoplasma

Rarely mycoplasma organisms, usually ureaplasma

urealyticum, result in an endometritis. The inflammatory
infiltrate is typically focal and has been termed ‘‘subacute

focal endometritis’’ [73]. The inflammatory cells comprise

mainly lymphocytes and histiocytes with few neutrophils

and plasma cells and they tend to be concentrated beneath

the surface epithelium, adjacent to glands, or around spiral

arteries. Granulomas have rarely been described.
Actinomyces

The gram-positive anaerobic bacterium actinomyces may

result in an endometritis, often in association with a long-

term IUD. The bacterial colonies form the so-called acti-

nomycotic granules (AMGs), referred to as sulfur granules

because of their tan to yellow color on gross examina-

tion. It is important to recognize actinomyces since the

organism may result in ascending infection with resultant

tubo-ovarian abscess formation and pelvic inflammatory

disease. Histologically, AMGs are usually seen on the endo-

metrial surface or within the superficial stroma as non-

refractile granules with thin basophilic radiating filaments

and sometimes a dense more eosinophilic granular core

(> Fig. 7.36). They are Gram positive on Brown and

Brenn stain and are highlighted with Gomori methena-

mine silver stain [122]. Although the diagnosis can be

strongly suspected on morphological examination, cul-

ture is recommended for confirmation since other gram-

positive filamentous bacteria may be found in the gyne-

cological tract. Because of the potential complications,

actinomyces must be distinguished from pseudoacti-

nomycotic radiate granules (pseudo-sulfur granules).



. Fig. 7.37

Pseudoactinomycotic radiate granules.

Pseudoactinomycotic radiate granules with thick

irregular club-like peripheral projections without a central

dense core
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These are noninfectious lesions, most commonly seen in

association with an IUD, but sometimes in non-IUD

users. They consist of thick irregular club-like peripheral

projections without a dense central core (> Fig. 7.37).

An associated inflammatory response may be present.

With Brown and Brenn stains, there is diffuse, intense

nonspecific staining, while silver stains are negative.

Pseudoactinomycotic radiate granules are probably more

common than actinomyces [110] and occasionally the two

coexist. The former may also be seen in association with

pelvic inflammatory disease. The noninfectious nature of

pseudoactinomycotic radiate granules is supported by

microbiological and histochemical studies and ultrastruc-

tural analysis. Their exact composition and nature is

unknown but they may represent an unusual response to

foreign bodies (Splendore-Hoeppli phenomenon). Their

main significance is that they may be mistaken for AMGs.
Fungi and Parasites

Fungi and parasites may rarely result in an endometritis,

more commonly in underdeveloped countries. Blastomy-

cosis (Blastomyces dermatitidis) and coccidioidomycosis

(Coccidioides immitis) may result in an endometritis as

part of a disseminated infection. Granulomas may be

a component of the inflammatory infiltrate. There have

been occasional reports of candidal and cryptococcal

endometritis. Gomori methenamine silver and periodic
acid-Schiff (PAS) stains are helpful in identifying these

organisms.

Schistosoma, Enterobius vermicularis, and Echinococcus

granulosus are rare causes of endometritis in developed

countries but schistosomiasis is endemic in some parts

of the world. Schistosomal endometritis may be mild or

severe and is characterized by granulomatous inflamma-

tion with lymphocytes, plasma cells, eosinophils, and his-

tiocytes, sometimes closely simulating a tubercle. The

endometrial surface may be ulcerated and replaced by

granulation tissue. Diagnosis is made by identifying the

ova in tissue sections or in smears of vaginal secretions.

Toxoplasmosis (Toxoplasma gondii) evokes a nonspecific

inflammatory reaction in the endometrium. The micro-

organism can be identified by immunofluorescence.
Malakoplakia

Malakoplakiamay involve several organs, most commonly

the urinary bladder, and is characterized by the presence of

sheets of foamy histiocytes (von Hansemann’s histiocytes)

containing Michaelis–Gutmann bodies. These are small,

round, laminated calcospherites, which are present in the

cytoplasm of the histiocytes and in an extracellular loca-

tion. They contain calcium and can be demonstrated

by von Kossa stain. The histiocytes are often admixed

with other inflammatory cells, including plasma cells

and neutrophils. Occasional examples have been reported

in the endometrium [145]. Malakoplakia is a result of

an abnormal immune response to bacteria, most com-

monly Escherichia coli, which are retained within the

phagolysosomes of the histiocytes but are not digested;

the Michaelis–Gutmann bodies are the result of mineral

encrustation of incompletely digested bacteria.
Lymphoma-like Lesion

The so-called lymphoma-like lesions are more common

within the cervix but have rarely been described in the

endometrium [158] (see >Chap. 21, Hematologic Neo-

plasms and Selected Tumor-Like Lesions Involving the

Female Reproductive Organs). Histologically, they are

characterized by dense aggregates of lymphoid cells,

often with large numbers of blasts and a starry-sky appear-

ance, forming a superficial band-like infiltrate, this only

being appreciated on a hysterectomy or endometrial resec-

tion specimen. Lymphoid follicles with germinal centers,

which may be large and ill defined, are typically present.

Along with germinal centers and large numbers of blasts,

a mixed inflammatory infiltrate is present with small
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lymphocytes, plasma cells, neutrophils, and histiocytes.

Lymphoma-like lesions represent an exaggerated form of

chronic endometritis. The polymorphic nature of the

infiltrate together with the presence of germinal centers

and the superficial location of the inflammation (as stated,

only appreciated on hysterectomy or endometrial resec-

tion specimens) help to distinguish lymphoma-like lesion

from malignant lymphoma, as does the absence of a mass

lesion grossly. Immunohistochemistry for kappa and

lambda light chains or molecular investigations to dem-

onstrate a polyclonal population may also be of value.

Occasional cervical cases have been associated with

Epstein–Barr virus infection [158].

. Fig. 7.38

Granulomatous endometritis. A single granuloma is present

within the endometrial stroma
Endometrial Granulomas

Granulomas within the endometrium are rare. World-

wide, the most common cause is tuberculosis and,

although rare in developed countries, granulomatous

endometritis should be considered as tuberculous in ori-

gin until proven otherwise. Tuberculosis of the endome-

trium usually occurs in premenopausal women and is rare

after the menopause. Caseous necrosis is characteristic of

tuberculous granulomas but due to the constant shedding

associated with menstruation, endometrial granulomas

in patients with tuberculosis are often noncaseating.

Tubercle bacilli are seldom identified on Ziehl–Neelson

stained sections, and culture should be undertaken in all

cases in which histological examination raises the possibil-

ity of tuberculosis. Other infectious causes of granuloma-

tous endometritis include various fungi, schistosomiasis,

Enterobius vermicularis, and Toxoplasma gondii (see sec-

tion > Fungi and Parasites). As already discussed, granu-

lomas are occasionally a feature of cytomegalovirus and

mycoplasma endometritis.

Endometrial granulomas, especially when well

circumscribed, also raise the possibility of sarcoidosis

and there have been rare reports of sarcoidosis involving

the endometrium [117]. A granulomatous reaction to

keratin may be seen in association with an endometrioid

adenocarcinoma or atypical polypoid adenomyoma

exhibiting squamous differentiation. Occasionally, such

keratin granulomas may also be found on the surface of

the ovaries, the fallopian tubes, or on the omentum

or peritoneum; this is secondary to spread of keratin

through the fallopian tubes and in the absence of associ-

ated neoplastic cells does not represent tumor spread.

Foreign body granulomas in the endometrium may be

secondary to talc or other substances and in association

with an IUD. A palisading granuloma with fibrinoid
material and a surrounding histiocytic and giant cell reac-

tion, the features resembling a rheumatoid nodule, may

occur secondary to endometrial ablation; usually, the

entire endometrium or much of the endometrium is

affected, and well-circumscribed granulomas are not gen-

erally found. A similar picture may be seen secondary to

endometrial resection. In rare instances, there is no obvi-

ous cause for endometrial granulomatous inflam-

mation, so-called idiopathic granulomatous endometritis

(> Fig. 7.38).
Ligneous (Pseudomembranous)
Endometritis

Ligneous (pseudomembranous) endometritis is discussed

here, although the term endometritis is not strictly appro-

priate since there is often little or no inflammatory infil-

trate. Ligneous disease is an inherited autosomal recessive

condition. The histological features in the endometrium

are identical to those when other sites are affected, most

commonly the conjunctiva. Ligneous disease is rare in the

female genital tract andmost commonly affects the cervix,

vulva, or vagina. Rare endometrial cases have been

described [129]. When the endometrium is affected, this

may result in dysmenorrhea and infertility. Histology

shows amorphous eosinophilic material, somewhat simi-

lar to amyloid, but Congo red negative, which represents

fibrin. There may be associated mild inflammation,

including occasional multinucleate giant cells. The inflam-

matory infiltrate may be more severe if there is surface

ulceration. The underlying etiology is due to absent or

low plasminogen levels, which results in accumulation

of fibrin.



. Table 7.1

Features of endometrial breakdown

Glandular changes

Nuclear (apoptotic) debris in basal cytoplasm of glandular

cells

Papillary syncytial metaplasia

Glandular crowding

Stromal changes

Stromal collapse

Aggregates of stromal cells

Nuclear (apoptotic) debris in stroma

Fibrin thrombi

Hemosiderin pigment deposition

Foam cell accumulation

Fibrosis and hyalinization

. Fig. 7.39

Glandular and stromal breakdown. An early feature is the

accumulation of apoptotic debris in the cytoplasm of the

glandular epithelial cells
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Dysfunctional Uterine Bleeding

Dysfunctional uterine bleeding (DUB) is abnormal uter-

ine bleeding in a premenopausal woman resulting from

alterations in the normal cyclical changes of the endome-

trium and without an underlying specific pathological

cause such as endometritis, polyps, exogenous hormones,

hyperplasia, or carcinoma. In many cases, DUB is proba-

bly secondary to endogenous hormone imbalance. There

are several morphological alterations of the endometrium

that are characteristic of DUB, the most common being

those associated with anovulatory cycles or luteal phase

defects. These can be regarded as estrogen-related and

progesterone-related, respectively, and are discussed in

the next sections. Often DUB is managed by hormonal

therapy and a biopsy only performed when symptoms

persist; the hormone therapy may result in modification

of the morphology. It is stressed that DUB is not

a pathological diagnosis but rather a clinical term.

A common, but not invariable, feature of biopsies from

patients with DUB is the presence of glandular and stro-

mal breakdown. The features associated with this are not

unique to DUB and are seen in menstrual endometrium

and in bleeding associated with a variety of organic disor-

ders. It is important to recognize the features of break-

down and to distinguish them from other pathological

lesions. It is also important to realize that glandular and

stromal breakdown is a nonspecific feature and that the

intact endometrium must be assessed to evaluate the

underlying abnormality. Glandular and stromal break-

down may also occur in an atrophic endometrium. The

changes associated with glandular and stromal breakdown

are described in the next paragraphs. In menstrual endo-

metrium, the features of breakdown are diffuse and occur

on a background of secretory endometrium. In contrast,

in DUB, the background endometrium is typically

nonsecretory in type and breakdown is usually a focal

phenomenon, resulting in a heterogeneous pattern with

intact fragments of endometrium admixed with fragments

exhibiting the features of breakdown. Furthermore, in

menstrual endometrium the changes are acute and there

are no features of chronic bleeding, such as hemosiderin

deposition and accumulation of foam cells.

The morphological features associated with glandular

and stromal breakdown are summarized in >Table 7.1.

An early feature is the accumulation of nuclear (apopto-

tic) debris in the basal cytoplasm of the glandular cells

(> Fig. 7.39) [139]. The stromal cells collapse and aggre-

gate into tight clusters, which are separated by lakes of

blood. These clusters of stromal cells, sometime called

‘‘stromal blue balls,’’ may form small polypoid extrusions
or become detached from the surrounding tissue

(> Fig. 7.40). They are characterized by tightly packed

cells with hyperchromatic nuclei and scanty cytoplasm

admixed with apoptotic debris. They can exhibit nuclear

molding and to the unwary may raise the possibility of

small cell carcinoma. However, they are often covered

by an epithelial lining, which may be flat or may exhibit

the features of papillary syncytial metaplasia (see below)

and are associated with other features of breakdown.

Because of the stromal collapse, the endometrial glands

become disrupted and crowded (> Fig. 7.41). This

glandular crowding may mimic hyperplasia or even
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adenocarcinoma but recognition of the other features

of breakdown facilitates the diagnosis. Fibrin thrombi

are usually seen in small blood vessels, either in the

spiral arteries or in superficial ectatic stromal vessels

(> Fig. 7.42). Another consistent feature of breakdown is

papillary syncytial metaplasia (> Fig. 7.10). Synonymous

terms include eosinophilic syncytial change and surface

syncytial change. The term papillary syncytial metaplasia

is a misnomer since this is not a true metaplasia but has

rather been variously considered a regenerative reaction to

surface breakdown or a degenerative or regressive process
. Fig. 7.40

Breaking down endometrium. With breakdown, the stromal

cells aggregate into stromal ‘‘blue balls’’

. Fig. 7.41

Breaking down endometrium. With breakdown, the

endometrial glands become disrupted and crowded

because of stromal collapse
[131]. Papillary syncytial metaplasia is characterized his-

tologically by syncytial sheets of epithelial cells with indis-

tinct cell borders that form micropapillary structures,

sometimes with small glandular lumina. The syncytia are

devoid of stromal support, lacking fibrovascular stromal

cores. The cells usually have eosinophilic cytoplasm and

there is often a neutrophilic infiltrate. There may be mild

nuclear atypia and sometimes mitoses are identified.

Other features of breakdown, which are not present in

all cases, include hemosiderin deposition, free either

within the stroma or within histiocytes (> Fig. 7.43) and
. Fig. 7.42

Breaking down endometrium. With breakdown, fibrin

thrombi are typically seen within blood vessels

. Fig. 7.43

Chronic breakdown. With chronic breakdown, hemosiderin

pigment may accumulate within histiocytes within the

endometrial stroma
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accumulation of foam cells, neither of which occurs in

normal cyclical endometrium during the reproductive

years. These features usually indicate chronic bleeding.

The foam cells were initially thought to represent histio-

cytes, but it has been suggested that they may represent

endometrial stromal cells, which become distended with

lipid following erythrocyte breakdown [42]. Chronic

bleeding may also occasionally result in focal stromal

fibrosis and hyalinization.
. Fig. 7.44

Disordered proliferative endometrium. Occasional

cystically dilated glands are present within an otherwise

typical proliferative endometrium
Estrogen Related Dysfunctional Uterine
Bleeding, Including Endometrium
Associated with Anovulatory Cycles

This endometrial morphology is most common in the

perimenopausal years where it is usually secondary to

anovulatory cycles with resultant absence of development

of the corpus luteum and decrease in progesterone secre-

tion; in fact, this is sometimes referred to as anovulatory

endometrium. The term persistent proliferative endome-

trium has also been used. The underlying causes are

complex but many cases may be a result of hypothalamic

dysfunction. The developing follicles persist for a variable

period of time and produce estradiol before undergoing

atresia at which time estrogen withdrawal bleeding occurs.

In other cases, estrogen breakthrough bleeding occurs

when the persisting follicles produce estradiol resulting

in the proliferating endometrium becoming thicker and

outgrowing its blood supply. The usual presentation is

with perimenopausal bleeding, but younger women may

also be affected, for example, perimenarchal adolescents in

whom regular ovulatory cycles are not established, those

with polycystic ovarian syndrome (Stein–Leventhal syn-

drome), or older women taking unopposed estrogens or

with an increase in endogenous estrogens, for example,

secondary to obesity. Anovulatory cycles may also occur

sporadically throughout the reproductive years. The histo-

logical features involve the entire endometrial compart-

ment and are those of proliferative endometrium but with

superimposed breakdown, as described above [103]. The

extent of breakdown is highly variable and ranges from

minute focal changes to a widespread phenomenon

involving most of the specimen. There are often foci of

ciliated (tubal) or other types of epithelial metaplasia that

are randomly dispersed.

With chronic anovulatory cycles, there is abundant

proliferative endometrium and mild degrees of disorgani-

zation with dilated glands may occur. This results in

a picture, which is neither normal proliferative nor hyper-

plastic and which is referred to as disordered proliferative
endometrium (> Fig. 7.44). Occasional dilated glands

within an otherwise normal proliferative endometrium

does not warrant a diagnosis of disordered proliferation;

in other words, there should be significant numbers of

dilated glands and these should have a widespread distri-

bution, although they are admixed with normal prolifer-

ative glands. In disordered proliferative endometrium, the

normal gland to stroma ratio is largely maintained

although there may be focal mild glandular crowding

and branching. In cases with significant numbers of

dilated glands, the morphological appearances merge

with and overlap with those of simple hyperplasia; in

fact, disordered proliferative endometrium and simple

hyperplasia almost certainly constitute a continuum, and

it is likely that both represent a response to unopposed

estrogens and not a true premalignant lesion, although

there is a small increased risk of the development of an

endometrioid adenocarcinoma. In simple hyperplasia,

there is usually more glandular dilatation, with a paucity

of normal proliferative glands, and the glands exhibit

more budding and branching. However, there is signifi-

cant interobserver variability in the distinction between

disordered proliferative endometrium and simple hyper-

plasia, and, as stated, these form part of a continuum

without sharply defined borders. Disordered proliferative

endometrium may occasionally be confused with a polyp

because of the glandular architectural distortion and dila-

tation; however, the fibrous stroma and thick-walled stro-

mal blood vessels characteristic of a polyp are absent and

disordered proliferation involves the entire endometrium.
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Cystic atrophy may also enter into the differential diagno-

sis but in this there is an absence of mitotic activity

and the cells lining the glands are attenuated. Menstrual

shedding following ovulation often results in disordered

proliferative endometrium reverting to normal.
Progesterone-Related Dysfunctional Uterine
Bleeding-Luteal Phase Defects

Luteal phase defects (also known as inadequate luteal

phase, secretory insufficiency, or inadequate secretory

phase) are a relatively common cause of DUB and also of

ovulatory infertility. Although ovulation occurs, there is

a relative or absolute insufficiency of progesterone secre-

tion by the corpus luteum, which may either regress pre-

maturely or fail to produce an adequate amount of

progesterone. As a consequence, the luteal (secretory)

phase does not develop appropriately, the secretory fea-

tures in the endometrium being poorly developed. The

underlying cause is unknown but is thought to be a result

of hypothalamic or pituitary dysfunction, which results in

decreased levels of follicle stimulating hormone (FSH) and

abnormal luteinizing hormone (LH) secretion. Because of

inadequate progesterone secretion, there may be a lag in

the histological date of the endometrium of at least two

days compared to the actual postovulatory date. Other

morphological features in some cases include discordance

in development of the glands and stroma and different

areas of the endometrium exhibiting marked variation in

development; for example, some areas may exhibit early

secretory activity while others show predecidual change.

Alternatively, the glands may exhibit hypersecretory fea-

tures while the stroma lacks predecidual change. Although

the endometrium exhibits a secretory pattern, often this

cannot be assigned to any day of the normal cycle. In

addition to the features described, there is surface break-

down. The diagnosis can be made by a combination of

repeated biopsies over several cycles and serial hormone

measurements. In other cases, irregular shedding may be

a result of a persistent corpus luteum with prolonged

progesterone production. This is a poorly understood

form of DUB and, as such, the histological features are

not well described.
Effects of Exogenous Hormonal Agents
and Drugs

There are a plethora of exogenous hormonal agents in

widespread use for a variety of indications including
contraception, alleviation of menopausal symptoms,

management of organic lesions or DUB, treatment of

infertility, management of endometrial hyperplasia or car-

cinoma, and endometrial prophylaxis in patients with

hyperestrogenic states or taking medications such as

tamoxifen. The effects of the various hormonal agents on

the endometrium is varied, although in many instances

predictable, and depends on a number of factors, includ-

ing the menopausal status of the patient, the exact com-

position of the hormonal preparation, and the dose and

duration of administration. Not uncommonly, the endo-

metrium is biopsied in patients taking exogenous hor-

mones, for example, when abnormal bleeding occurs,

when hormones do not correct suspected DUB, or when

the effect of hormonal agents on the endometrium is

assessed. Hysterectomy or endometrial resection may

also be performed in patients taking exogenous hormones.

Some nonhormonal agents may also result in endometrial

morphological changes, although much less commonly

than with hormonal compounds. In the following sections,

the effects on the endometrium of the most common hor-

monal agents and of some nonhormonal medications

are described. Full details regarding the preparations being

taken are obviously of paramount importance to the

pathologist in assessing the endometrium but often the

details are incomplete or not relayed to the pathologist at

all. As such, the pathologist should always suspect the

possibility of exogenous hormone use, especially when

the endometrial morphology does not correspond to

a normal cyclical or postmenopausal appearance.
Estrogen-Only Hormone Replacement
Therapy (HRT)

There are various synthetic preparations of estrogens that

are largely given to perimenopausal or postmenopausal

women to treat menopausal symptoms. In women with

a uterus, estrogen-only HRT (unopposed estrogen) is

contraindicated due to the risk of endometrial prolifera-

tive lesions, including hyperplasia and endometrioid ade-

nocarcinoma, and, as such, the use of estrogen-only

preparations is unusual in a woman with a uterus. The

morphological features in the endometrium vary, but

there may be proliferative activity, a picture identical to

disordered proliferation, any type of endometrial hyper-

plasia, or an endometrioid adenocarcinoma [40]. There

may be associated surface breakdown and epithelial cyto-

plasmic change, including squamous and ciliated meta-

plasia. The risk of malignancy increases with the dose and

duration of therapy; those adenocarcinomas that develop
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Endometrium associated with continuous combined

hormone regimes. With continuous combined hormone
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are usually, but not always, low grade and early stage.

Unopposed estrogens result in endometrial hyperplasia

in approximately 20% of women following 1 year of treat-

ment. The ‘‘postmenopausal estrogen/progestin interven-

tion (PEPI) trial ’’ concluded that women taking estrogens

alone had a high incidence of simple (27.7%), complex

(22.7%), and atypical (11.7%) hyperplasia; this was sig-

nificantly higher than in those taking placebos. The

reported risk ratio for endometrial carcinoma in women

taking unopposed estrogens has ranged from 2.3 to 10 [53,

116]; the risk persists for many years after estrogen treat-

ment is discontinued [15, 132]. Estrogen-only prepara-

tions may also result in proliferative changes and the

development of premalignant and malignant lesions in

endometriosis; as such, caution should be exercised before

prescribing unopposed estrogens following hysterectomy

in a woman with known endometriosis.
regimes, the endometrium is usually atrophic
Combined Estrogen and Progestin Hormone
Replacement Therapy

Because of the potential adverse effects of unopposed

estrogens, in most women with a uterus an estrogen is

combined with a progestin for HRT. Estrogen and proges-

tin combinations may be given sequentially or continu-

ously. Sequential (cyclic) regimes are variable but usually

employ daily estrogens for the first 21 to 25 days or the

whole of themonthwith daily progestins added for the last

10 to 13 days; these regimes result in a withdrawal bleed.

Continuous combined regimes use both estrogen and

progestin daily. With continuous regimes, breakthrough

bleeding may occur during the first 6 months, but this

bleeding then usually stops. Patients receiving sequential

or continuous regimes may undergo biopsy as part of

routine surveillance or when unexpected bleeding occurs;

there is no correlation between bleeding patterns and

endometrial histology. With sequential regimes, the endo-

metrium may exhibit atrophy, secretory, or weak prolifer-

ative activity, the latter especially if the biopsy is taken

during the period of estrogen therapy. If the endometrium

is biopsied during the period of progestin therapy, there

may be poorly developed secretory activity in the glands

with cytoplasmic vacuoles and scant luminal secretions.

Focal glandular and stromal breakdown may also be seen.

Sequential regimes do not completely eliminate the risk of

carcinoma associated with unopposed estrogen therapy;

the prevalence of endometrial hyperplasia associated with

sequential HRT is 5.4% and that of atypical hyperplasia

0.7% [140]. It should be remembered that HRT is most

commonly taken by postmenopausal women, and in this
age group, there is a background incidence of endometrial

hyperplasia and carcinoma. With the continuous com-

bined regimes, the endometrium is usually atrophic or

exhibits weak secretory activity (> Fig. 7.45) and, in

many instances, biopsies yield scanty material. There is

no increased risk of endometrial proliferative lesions with

continuous combined HRT [105], and, in fact, these

regimes may protect against the development of endome-

trial hyperplasia and carcinoma and normalize endome-

tria that have exhibited complex hyperplasia [40, 43, 136].

This suggests that continuous combined HRT is suitable

for long-term use in perimenopausal and postmenopausal

women. Endometrial polyps are relatively common in

women taking combined HRTand appear more common

with sequential than continuous regimes [43].
Progestin-Only Compounds

Various forms of synthetic analogues of progesterone,

termed progestins, are in widespread use, either alone or

in combination with an estrogen. Progestin-only hor-

monal compounds, taken either orally or systemically,

are usually prescribed for abnormal uterine bleeding and

result in suppression of ovulation and inhibition of endo-

metrial growth. Progestins may also be given for the man-

agement of conditions such as endometriosis, for

contraception, or for endometrial protection in patients

taking tamoxifen. The effects of progestins on the endo-

metrium are variable and depend on the degree of estro-

gen priming as well as the type of progestin and the dose



. Fig. 7.46

Endometrium associated with progestin-only compound.

With progestin-only compounds, the stroma is typically

expanded and composed of decidualized cells

. Fig. 7.47

Decidualized endometrial stroma. Occasionally

decidualized stroma contains cells with enlarged nuclei

with cytoplasmic vacuolation and stromal myxoid change
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and duration of therapy. They typically result in atrophy of

the endometrial glands with predecidual change or

decidualization (sometimes termed pseudodecidua-

lization) of the stroma. The endometrial glands are most

commonly small tubular and atrophic and lined by cuboi-

dal cells with small round nuclei and scant cytoplasm but

sometimes exhibit poorly developed secretory activity.

The stroma is usually expanded and composed of

predecidualized or decidualized cells with abundant

eosinophilic cytoplasm (> Fig. 7.46) with infiltration by

granulated lymphocytes; this may mimic endometritis,

but plasma cells are absent. Marked decidualization is

most common with high-dose progestins and may result

in copious polypoid fragments of tissue being obtained at

biopsy. These often exhibit superficial breakdown with

associated neutrophil infiltration; again this may be mis-

taken for an endometritis. On occasions, some of the

polypoid tissue fragments are totally necrotic, probably

due to the stromal expansion with outgrowth of the blood

supply. The decidualized stroma may, on occasions, con-

tain cells exhibiting variation in nuclear size and shape

with nuclear hyperchromasia; this may result in an

alarming appearance, which may be exacerbated by stro-

mal myxoid change (> Fig. 7.47) and cytoplasmic vacuo-

lation, resulting in a signet-ring appearance and mimicry

of signet-ring carcinoma. When the progestin dose is low,

the stromal cells may not exhibit predecidual or decidual

change. The morphological effects associated with the

Mirena coil, a progestin containing intrauterine device,

are described below.
Progestin-like Effect Without Exogenous
Hormone Use

Occasionally the endometrium exhibits identical changes

to those occurring with progestins, namely atrophic

glands and stromal decidualization, in a patient not

taking exogenous hormones. This may occur in both

premenopausal and postmenopausal women and the

etiology is, in most cases, poorly understood. In very

rare cases, the changes will be secondary to a progesterone

secreting neoplasm in an ovary or elsewhere. Most

other cases are probably secondary to a persistent

functioning corpus luteum or a luteinized unruptured

follicle where a follicle develops without ovulation and

persists with luteinization of the granulosa and theca

cells that produce progesterone. There have also been

occasional reports of changes identical to those of proges-

tin effect in postmenopausal women not taking exogenous

hormones [24]. The changes may be a result of local

mechanical factors rather than a response to progester-

one-like hormones. Mechanical stimulation, including

biopsy or the presence of an intrauterine device, may

rarely result in predecidual or decidual change in the

endometrium.
Gonadotropin-Releasing Hormone Agonists

Gonadotropin-releasing hormone agonists (GnRH ago-

nists), including buserelin acetate, goserelin acetate, and
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leuprolide acetate, are commonly used in the management

of uterine leiomyomas and endometriosis. After initial

stimulation of the pituitary gland with increased produc-

tion of luteinizing hormone (LH) and follicle stimulating

hormone (FSH), further administration results in desen-

sitization of the pituitary to GnRH and a subsequent

decreased production of LH and FSH. This results in

decreased estrogen production by the ovaries and

a hypo-estrogenic state. As a consequence, there is shrink-

age of uterine leiomyomas, thus alleviating symptoms

and potentially allowing myomectomy rather than hyster-

ectomy or vaginal hysterectomy rather than abdominal

hysterectomy. The endometrium in patients taking

GnRH agonists is typically atrophic with small tubular

glands or sometimes the glands exhibit weak proliferative

activity. When GnRH agonists are used in conjunction

with a progestogen, the endometrium may exhibit

decidualization of the stroma.
Androgens

Several androgens are in widespread use, for example,

danazol and livial. The main indications for these prepa-

rations are the treatment of endometriosis but androgens

may also be used in the management of menorrhagia or

endometrial hyperplasia or as HRT. In the early stages of

androgen therapy, the glands may exhibit weak secretory

activity, but with prolonged therapy, the endometrium

becomes atrophic [95].
Progesterone Receptor Modulators

Progesterone receptor modulators (PRMs) are synthetic

compounds that interact with the progesterone receptor

to inhibit or stimulate a downstream hormonal response.

Compounds with progesterone receptor antagonist

activity are used in contraception and in the management

of uterine leiomyomata or endometriosis. The endome-

trial effects of PRMs have been described [104]. While

in some cases, the endometrium is inactive or has

a normal cyclical appearance, in a subset of cases, there is

asymmetry of stromal and epithelial growth, resulting

in prominent cystically dilated glands with admixed estro-

genic (mitotic) and progestogenic (secretory) activity.

Vascular changes described include a chicken wire

vasculature and the presence of thick-walled and ectatic

vessels. These novel changes are termed PRM-associated

endometrial changes.
Tamoxifen

Tamoxifen is a nonsteroidal triphenylethyl compound that

is widely used as adjuvant therapy in the treatment of

breast cancer. It is a selective estrogen receptor modulator

(SERM) and prolongs overall and disease-free survival in

breast cancer, reduces the likelihood of disease in the

contralateral breast, and may reduce the risk of develop-

ment of breast cancer in asymptomatic women with

a strong family history. Results from the National Surgical

Adjuvant Breast and Bowel Project Breast Cancer Preven-

tion study demonstrated that 5 years of tamoxifen use at

a dose of 20 mg/day reduced breast cancer risk in high-risk

women by 49% [45]. The efficacy of tamoxifen in breast

cancer is due to its antiestrogenic properties that are

mediated by competitive binding to the estrogen receptor.

However, tamoxifen may also exert a weak estrogenic

effect and act on the human endometrium [68, 69, 130].

Transvaginal ultrasonography has shown that the endo-

metrium of tamoxifen-treated postmenopausal patients is

significantly thicker than that of age-matched controls of

women not taking tamoxifen [19]. Benign postmeno-

pausal endometria of patients treated with tamoxifen

exhibit a higher Ki-67 proliferation index than controls

of patients not taking tamoxifen [54]. Tamoxifen therapy

may result in a spectrum of endometrial proliferative

lesions, including polyps, simple, complex, and atypical

hyperplasia, and adenocarcinomas. Various other malig-

nancies have also been described in association with

tamoxifen. Since the majority of women taking tamoxifen

are postmenopausal, most of the information regarding

the endometrial side effects is related to this age group.

The effects of tamoxifen on the endometrium appear to

depend on the menopausal status, as well as on the dose

and duration of tamoxifen usage.

Non-neoplastic endometrium in postmenopausal

patients taking tamoxifen is most commonly atrophic

while in other cases there is proliferative activity. The

stroma is often fibrous and, as a result, endometrial

biopsies in patients taking tamoxifen are often very

scanty. There may be glandular dilatation secondary to

obstruction of the glands by stromal fibrosis. Stromal

decidualization is usually secondary to simultaneous pro-

gestin administration [28]. One of the most characteristic

and common endometrial lesions in women taking

tamoxifen is polyps, which may be single or multiple

and may occur on a background of hyperplasia, such

that there is merging of polypoid and non-polypoid

endometrium. There are no pathognomonic features of

tamoxifen-associated endometrial polyps but they tend to

be larger than sporadic polyps. Periglandular stromal
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condensation, staghorn-shaped glands polarized along the

long axis of the polyp, stromal edema and myxoid change,

and epithelial metaplasias are all more common in tamox-

ifen-associated than sporadic polyps [72, 127], although

all these features may be seen in sporadic polyps. Polyp

cancers may develop in tamoxifen-associated polyps

and can be of endometrioid or serous type. The presumed

precursor lesion of serous carcinoma, serous endo-

metrial intraepithelial carcinoma (serous EIC), may also

involve tamoxifen-associated polyps [90, 134]. Rarely,

a metastatic breast carcinoma, usually of lobular type, is

identified within a tamoxifen-associated endometrial

polyp [60].

As stated earlier, endometrial carcinomas may develop

in association with tamoxifen. It is generally accepted that

the risk of developing endometrial carcinoma in patients

taking tamoxifen is two to three times higher than in an

age-matched population of women not taking tamoxifen.

It is probable that it is women who have been taking

tamoxifen for a prolonged period of time and with

a high cumulative dose who are at greatest risk. Most

carcinomas are endometrioid in type but type 2 endome-

trial carcinomas, especially serous, are possibly propor-

tionally more common than in the general population,

although it is impossible to draw firm conclusions. Since

most endometrial cancers that develop in association with

estrogenic stimulation are low-grade endometrioid in

type, it might be expected that carcinomas associated

with tamoxifen would have a similar profile. However,

although some studies support this [147], it has also

been suggested that high-grade endometrial cancers,

including serous carcinomas and carcinosarcomas (in

reality metaplastic carcinomas or carcinomas with sarco-

matous metaplasia) [87], are more common in patients

taking tamoxifen and that the development of these

cancers is not secondary to estrogenic stimulation but

due to other mechanisms such as the formation of DNA

adducts [84, 133]. Occasional uterine leiomyosarcomas,

endometrial stromal sarcomas, adenofibromas, and

adenosarcomas have been described in patients taking

tamoxifen [27, 63, 81]; it is possible that these complica-

tions arise simply by chance since tamoxifen is widely

used. Adenomyosis has been shown to be more common

in postmenopausal patients taking tamoxifen [29], and

this may exhibit unusual morphological features, such as

stromal fibrosis, glandular dilatation, and epithelial meta-

plasias [85]. A rapid increase in size of uterine leiomyomas

has been observed with tamoxifen therapy.

Other SERMs, such as raloxifene, have a similar effi-

cacy to tamoxifen in the management of breast cancer. In

contrast to tamoxifen, these seem to be pure estrogen
antagonists, lacking the weak estrogen agonist effects of

tamoxifen and do not result in endometrial proliferative

lesions [35].
Taxanes

Taxanes, such as paclitaxel, are commonly used chemo-

therapeutic agents as first-line treatment in ovarian,

breast, and lung cancer. Taxanes act by the simultaneous

promotion of tubulin assembly into microtubules and

inhibition of microtubule disassembly. The morphologi-

cal features in the endometrium have been rarely reported

but numerous mitoses in metaphase arrest with the for-

mation of ring mitoses have been described [67]. Similar

morphological changes are seen in other organs, such as

the gastrointestinal tract, in association with taxanes.
Endometrial Epithelial Metaplasia
(Epithelial Cytoplasmic Change)

Endometrial epithelial metaplasias are non-neoplastic

alterations (metaplasias may coexist with endometrial

hyperplasia or carcinoma but, in themselves, are non-

neoplastic) in which the normal endometrial epithelium

is replaced, focally or diffusely, by another type of differ-

entiated epithelium. The variety of epithelial metaplasias

encountered within the endometrium reflects the capacity

of epithelium derived from the müllerian ducts to

undergo differentiation into any other form of epithelium

found in the müllerian system. The various epithelial

metaplasias commonly coexist. It has been suggested that

metaplasia is an inappropriate term for some of the alter-

ations as strictly speaking the termmetaplasia refers to the

replacement of one type of epithelium by another that is

not normally found in that organ [57]. For this reason,

some authors use the term ‘‘epithelial cytoplasmic change’’

rather than metaplasia.

Metaplasia usually involves nonsecretory endome-

trium and is often associated with hyperestrogenism.

Metaplasias are common within endometrial polyps.

Other associations include exogenous hormone therapy,

especially but not exclusively unopposed estrogens, the

presence of an intrauterine device, chronic endometritis,

and pyometra; the latter two conditions are particularly

associated with squamous metaplasia. In some cases, there

is no obvious underlying cause. It has been suggested that

progestin therapy given for endometrial hyperplasia or

endometrioid adenocarcinoma may result in various epi-

thelial metaplasias within the malignant or premalignant
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lesion [154]. Metaplasia by itself is not associated with

clinical symptoms but if there is an associated endometrial

hyperplasia or carcinoma, there may be abnormal bleed-

ing related to this [88].

A particular problem with epithelial metaplasias is

their tendency to be associated with endometrial hyper-

plasias [18] or endometrioid adenocarcinoma. Squamous

metaplasia and mucinous metaplasia are particularly

common in endometrioid adenocarcinomas. In such

instances, it may be difficult, at the lower end of the

spectrum, to distinguish between a metaplasia with mild

glandular complexity and a hyperplasia with coexistent

metaplasia. It is important to make this distinction, since

metaplasia by itself has no premalignant potential, and it is

recommended that similar criteria are employed to those

that are used in the diagnosis of endometrial hyperplasia

without metaplasia (>Chap. 8, Precursor Lesions of

Endometrial Carcinoma).

With some epithelial metaplasias, such as clear cell

metaplasia and papillary syncytial metaplasia, the differ-

ential diagnosis may be between a metaplasia and a type 2

endometrial cancer or serous endometrial intraepithelial

carcinoma (serous EIC). In such instances, immunohisto-

chemistry may be of value in that serous EIC and type 2

cancers often exhibit diffuse intense nuclear p53 immu-

noreactivity while ER is generally negative or weakly pos-

itive. In contrast, most epithelial metaplasias are ER

positive and exhibit a pattern of p53 immunoreactivity,

which has been described as weak and heterogenous [123].

A minor population of endometrial epithelial cells exhibit

nuclear immunoreactivity with p63; it has been speculated

that these are reserve cells or basal cells and the origin of

the various epithelial metaplasias [111].
. Fig. 7.48

Squamous metaplasia in endometrium. Typical squamous

metaplasia with obvious squamous differentiation in the

form of prominent cell membranes
Squamous Metaplasia

Squamous metaplasia is one of the commonest forms of

endometrial epithelial metaplasia. Although usually

a focal finding, on occasions there may be widespread

squamous metaplasia with obliteration of the glandular

lumina such that it is difficult to assess the underlying

glandular component. This is especially common when

the squamous metaplasia is of morular type (see below).

Squamous metaplasia is common in endometrioid ade-

nocarcinoma and in endometrial hyperplasias; these

should be excluded by careful examination of the glandu-

lar elements. Squamous metaplasia may also be seen in

endometrial polyps. There are two types of squamous

metaplasia, namely typical squamous metaplasia and

morular metaplasia, although these sometimes coexist.
Typical squamous elements are characterized by sheets of

cells exhibiting obvious squamous differentiation in the

form of intercellular bridges, prominent cell membranes,

or keratinization (> Fig. 7.48). Sometimes there is a his-

tiocytic and giant cell reaction to keratin. Typical squa-

mous metaplasia rarely involves much of or the entire

endometrial surface such that the endometrial cavity is

extensively lined by squamous epithelium, the condition

known as ichthyosis uteri. This condition most commonly

develops secondary to longstanding cervical obstruction

or chronic inflammation. Usually, in ichthyosis uteri, the

squamous epithelium is of normal appearance, but rarely,

it may have the features of a condyloma acuminatum

[137] or intraepithelial neoplasia [121]. It may rarely

extend to involve the fallopian tubes and ovaries. Rarely

an invasive squamous carcinoma develops in this manner.

Squamous morules aremorphologically distinct struc-

tures, which were named so because of their three-

dimensional resemblance to mulberries [39]. They are

composed of rounded aggregates or syncytial sheets of

cells that often fill glandular lumina (> Fig. 7.49). The

constituent cells have central bland round, ovoid, or

spindle shaped, evenly spaced nuclei, sometimes with

small nucleoli. Some of these nuclei may contain optically

clear biotin-rich inclusions. The cell borders are indis-

tinct. Mitoses are rare or absent. There may be central

necrosis. It is controversial whether morules actually

exhibit squamous differentiation. Morphological features

of overt squamous differentiation, such as keratinization,

intercellular bridges, and prominent cell membranes, are

typically absent in morules. Immunohistochemically,



. Fig. 7.49

Squamousmorules in endometrium. Squamousmorules are

composed of rounded aggregates or syncytial sheets of

cells filling glandular lumina

. Fig. 7.50

Beta-catenin immunohistochemistry in squamous morules.

Morules exhibit nuclear and cytoplasmic immunoreactivity

with beta-catenin

. Fig. 7.51

CDX2 immunohistochemistry in squamous morules.

Morules exhibit nuclear immunoreactivity with the

intestinal transcription factor CDX2
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morules exhibit a somewhat different immunophenotype

to that of typical squamous elements. Morules exhibit

nuclear and cytoplasmic positivity with beta-catenin

(> Fig. 7.50) [14, 124] while in typical squamous elements

the ‘‘normal’’ membranous pattern of immunoreactivity

is maintained [62]. Endometrial proliferative lesions with

morules often exhibit beta-catenin gene mutation, and

this results in the cytoplasmic and nuclear immunoreac-

tivity. Morules are usually estrogen receptor (ER) and p63

negative [21], diffusely positive with CD10 [20], and
exhibit nuclear immunoreactivity with the intestinal tran-

scription factor CDX2 (> Fig. 7.51) [62, 152]; it has been

suggested that this is secondary to beta-catenin gene

mutation. In contrast, typical squamous elements are usu-

ally positive with ER, p63, and CD10, and negative with

CDX2. On the basis of the immunophenotype, it has been

concluded that morules exhibit no firm immunohisto-

chemical evidence of squamous differentiation, although

immature squamous features cannot be excluded [62]. It

has been suggested that the term morular metaplasia is

used instead of squamous morules.
Mucinous Metaplasia

Mucinous metaplasia is a relatively uncommon form of

endometrial epithelial metaplasia and is most commonly

seen in association with a premalignant or malignant

lesion. It may also be seen in endometrial polyps.

A diagnosis of mucinous metaplasia should be reserved

for cases in which the endometrial epithelial cells are

replaced by cells with abundant intracytoplasmic mucin,

the cells resembling endocervical cells (> Fig. 7.52). Nor-

mal endometrial epithelial cells contain a little

intracytoplasmic mucin, especially with a luminal distri-

bution, and so abundant intracytoplasmic mucin is

required to diagnose mucinous metaplasia. Rarely, intes-

tinal metaplasia has been described in the endometrium

where the mucinous epithelium contains goblet cells

[153]. Enteric type mucins may be demonstrable with

mucin stains in cases without morphological evidence of



. Fig. 7.52

Mucinous metaplasia in endometrium. Focally the cells

have abundant mucinous cytoplasm

. Fig. 7.53

Ciliated metaplasia in endometrium. The endometrial

glands are lined by ciliated cells with abundant eosinophilic

cytoplasm
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intestinal metaplasia [80]. In mucinous metaplasia with-

out an associated premalignant or malignant glandular

proliferation, there are often small micropapillary projec-

tions. The nuclei are small and uniform and mitoses are

rare or absent. An important point with a florid mucinous

proliferation of the endometrium is that mucinous ade-

nocarcinomas, even those exhibitingmyometrial invasion,

can be cytologically bland with little in the way of mitotic

activity. As such, complex mucinous proliferations of the

endometrium present a particular diagnostic problem,

especially, but not exclusively, in biopsy material [150].

Mucinous proliferations of the endometrium have been

divided into three categories depending on the degree of

architectural complexity and association with underlying

adenocarcinoma [108]. With any architecturally complex

mucinous proliferation in an endometrial biopsy,

a diagnosis of well-differentiated mucinous adenocarci-

noma should be considered, and the term ‘‘complex endo-

metrial mucinous proliferation’’ may be applied with

a comment that there is a significant risk of a well-

differentiated mucinous adenocarcinoma in the uterus.

Rarely, mucinous metaplasia in the endometrium is

accompanied by mucinous lesions elsewhere in the female

genital tract, for example in the cervix and the ovary,

perhaps as a manifestation of a field-change effect [6].
Ciliated (Tubal) Metaplasia

Ciliated epithelial cells are normal on the endometrial

surface, especially in the proliferative phase of the men-

strual cycle. A diagnosis of ciliated metaplasia should be
made only when one or more endometrial glands contain

ciliated cells, which may be interspersed among non-

ciliated cells or be extensive and line most of the gland

(> Fig. 7.53). The nuclei may be rounded, mildly strati-

fied, and contain small nucleoli but are cytologically

bland. Ciliated cells often have abundant eosinophilic

cytoplasm. Ciliated metaplasia is particularly associated

with estrogenic stimulation. As with other types of epi-

thelial metaplasia, ciliated cells may be found in non-

neoplastic, hyperplastic, and malignant endometria. The

presence or absence of hyperplasia or adenocarcinoma is

evaluated by the usual parameters.
Clear Cell Metaplasia

Clear cell metaplasia is rare and is characterized by

replacement of endometrial epithelial cells by cells with

abundant clear cytoplasm (> Fig. 7.54). This may be a fea-

ture of pregnancy when the features overlap with Arias-

Stella reaction. Clear cell metaplasia may be misdiagnosed

as clear cell carcinoma, especially on a biopsy specimen.

Distinction is based on the bland nuclear features and the

fact that in clear cell metaplasia the endometrial glands

maintain a normal architecture and distribution. Other

features favoring clear cell metaplasia over clear cell carci-

noma include the focal nature of the lesion, absence of

a grossly visible tumor, absence of stromal invasion, and

strong estrogen receptor positivity. Some, but not all,

endometrial clear cell carcinomas are estrogen receptor

negative.
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Hobnail Cell Metaplasia

Hobnail cell metaplasia or change is rare and is character-

ized by the presence of cells with rounded apical blebs,

which may involve the endometrial surface or protrude

into glandular lumina (> Fig. 7.55). Hobnail cell metapla-

sia may be a reparative phenomenon following endome-

trial curettage or may be seen on the surface of a polyp. It

may also occur in pregnancy. Hobnail cells are also
. Fig. 7.54

Clear cell metaplasia in endometrium. The endometrial

glands are replaced by cells with abundant clear cytoplasm

. Fig. 7.55

Hobnail cell metaplasia in endometrium. Hobnail cells are

present on the surface of an endometrial polyp
a feature of some clear cell carcinomas and this may

enter into the differential diagnosis. Criteria useful in the

distinction of hobnail cell metaplasia from clear cell car-

cinoma are similar to those used in distinction of the latter

from clear cell metaplasia.
Eosinophilic (Oxyphilic, Oncocytic)
Metaplasia

Eosinophilic or oxyphilic metaplasia is relatively common

and is characterized by the presence of epithelial cells with

abundant eosinophilic cytoplasm (> Fig. 7.56). The cyto-

plasm may be granular, in which case the term oncocytic

metaplasia has been used. Ultrastructurally, abundant

cytoplasmic mitochondria may be present, as is character-

istic of oncocytes in other organs. The term pink cell

metaplasia has also been used. Ciliated metaplasia is

often characterized by abundant eosinophilic cytoplasm

and overlaps with eosinophilic metaplasia. The epithelial

cells in eosinophilic metaplasia can exhibit a significant

degree of nuclear atypia (> Fig. 7.57); this is analogous to

the degenerative nuclear atypia that is common in

oncocytic cells in other organs. The main differential diag-

nosis is the eosinophilic or oxyphilic variant of

endometrioid adenocarcinoma. Distinction from adeno-

carcinoma is based on the absence of a grossly visible

lesion and maintenance of the normal glandular

architecture.
. Fig. 7.56

Eosinophilic metaplasia in endometrium. The epithelial

cells contain abundant eosinophilic cytoplasm
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Papillary Syncytial Metaplasia

The term papillary syncytial metaplasia is a misnomer

since this does not actually represent a metaplasia but

rather a degenerative or reparative phenomenon associ-

ated with surface breakdown, either menstrual or non-

menstrual in type. However, since the term papillary syn-

cytial metaplasia is in widespread use, it is discussed here.

Synonymous terms include eosinophilic syncytial change

and surface syncytial change. It has been suggested that

papillary syncytial metaplasia is a degenerative or regres-

sive phenomenon based on a low proliferation andmitotic

index [131]. Papillary syncytial metaplasia is common and

is characterized by small syncytia or micropapillary pro-

liferations of endometrial epithelial cells, which may con-

tain small glandular lumina and which are devoid of

stromal support, lacking fibrovascular stromal cores

(> Fig. 7.10). The cells usually have eosinophilic cyto-

plasm and there is often a neutrophilic infiltrate. There

may be mild nuclear atypia and in a minority of cases,

mitoses are present. The distinction between papillary

syncytial metaplasia and serous adenocarcinoma or serous

EIC has been discussed earlier. Another important con-

sideration is that foci similar to papillary syncytial meta-

plasia may occur on the surface of some endometrioid

adenocarcinomas. The distinction between papillary syn-

cytial metaplasia and papillary adenocarcinomas of

endometrioid or serous type is facilitated by recognition

that papillary syncytial metaplasia is limited to the endo-

metrial surface and is associated with other morphological

features of breakdown such as apoptotic debris, neutro-

phils, and adjacent glandular and stromal breakdown.
. Fig. 7.57

Eosinophilic metaplasia in endometrium. In eosinophilic

metaplasia, a significant degree of nuclear atypia may be

present
Arias-Stella Reaction

Arias-Stella reaction (Arias-Stella effect or change) has

been discussed earlier and is almost always associated

with pregnancy, either intrauterine or ectopic, or with

trophoblastic disease. It rarely occurs secondary to hor-

mone therapy, especially progestins; occasionally there is

no obvious cause [64]. The most important differential

diagnosis is clear cell carcinoma, but the diagnosis of

Arias-Stella reaction is usually straightforward if the

patient is known to be pregnant and if other morpholog-

ical features of pregnancy are present, such as

decidualization of the stroma. Arias-Stella reaction

involves preexisting endometrial glands without evidence

of stromal infiltration and there is no mass lesion.

Although there is nuclear enlargement and atypia, a low

nuclear to cytoplasmic ratio is maintained.
Papillary Proliferation of Endometrium

The term hyperplastic papillary proliferation of the endo-

metrium has been used for a lesion, usually occurring in

postmenopausal women, characterized by the presence of

papillae with fibrovascular stromal cores and variable

degrees of branching and cellular tufting (> Fig. 7.58).

The papillae are lined by epithelial cells with bland nuclei

[76]. Although not strictly a metaplasia, the lesion is

discussed here since epithelial metaplasias, most com-

monly mucinous, eosinophilic, or ciliated, are often also
. Fig. 7.58

Papillary proliferation of endometrium. Papillary

projections lined by bland epithelial cells on the surface of

an endometrial polyp
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present. Sometimes the papillae are entirely intracystic

(projecting into cystically dilated endometrial glands)

while in other instances they involve the endometrial

surface. Papillary proliferation is most commonly seen

on the surface of an endometrial polyp and, in some

instances, the features are florid. There may be an associ-

ation with hormonal preparations. A misdiagnosis of an

adenocarcinoma of endometrioid or serous type is possi-

ble, especially if an underlying polyp is not present or

not obvious. Awareness of this phenomenon and the real-

ization that it often occurs in a polyp are clues to the

diagnosis, although both endometrioid and serous adeno-

carcinomas may arise in and be confined to a polyp. An

absence of nuclear atypia helps to exclude an adenocarci-

noma. It has been considered that these papillary pro-

liferations are a form of hyperplasia that is closely

associated with epithelial metaplasia. However, given the

uneventful outcome in those cases with follow-up, the

term hyperplasia may not be appropriate.
Endometrial Mesenchymal Metaplasia

Various forms of mesenchymal metaplasia, all of which are

rare, may involve the endometrial stroma. There are two

theories regarding the pathogenesis of the various mesen-

chymal metaplasias. They may result from metaplasia of

the endometrial stroma or represent remnants of fetal

tissue following abortion or instrumentation. They should

be distinguished from heterologous mesenchymal com-

ponents within a carcinosarcoma or another uterine

neoplasm.
Smooth Muscle Metaplasia

This is the most common mesenchymal metaplasia in the

endometrium. Given the common embryonic origin of

endometrial stromal and smooth muscle cells, it is

thought that a multipotential cell exists in the uterus,

which has the capacity to differentiate into endometrial

stroma and smooth muscle. This is in keeping with the

observation that hybrid endometrial stromal and smooth

muscle neoplasms exist. It is not uncommon to find small

foci of smooth muscle within the endometrial stroma, and

these foci have sometimes been referred to as

intraendometrial leiomyomas. It is probable that some

intraendometrial smooth muscle nodules are a result of

the irregular nature of the normal endometrial–

myometrial junction, but others reflect the capacity of

endometrial stroma to differentiate into smooth muscle.
Cartilaginous and Osseous Metaplasia

Rarely, foci of benign cartilage or bone are found within

endometrial biopsies, either within the endometrial stroma

or free floating [5]. Inmost cases, it is likely that this is of fetal

origin, and this is especially likely if these tissues are found in

the endometrium of a young woman with a past history of

abortion. In other cases, the cartilage or bone is truly

metaplastic. These tissues may also rarely be found within

the stroma of an endometrial carcinoma. Benign cartilagi-

nous or osseous metaplasia in an endometrial carcinoma

should not be mistaken for the heterologous sarcomatous

component of a carcinosarcoma. Rarely, endometrial ossifi-

cation is associated with Asherman’s syndrome.
Glial Metaplasia

The presence of glial tissue in the endometrium is

extremely rare. In most cases, glial tissue (confirmed if

necessary by positive immunohistochemical staining with

glial fibrillary acidic protein (GFAP)) is a consequence of

a previous abortion. Support for this may come from the

identification of other elements such as cartilage or bone.
Adipose Metaplasia

Metaplastic adipose tissue is rarely found within endome-

trial stroma orwithin the stroma of an endometrial polyp. If

identified in an endometrial biopsy or curettage specimen,

the possibility of uterine perforation must be raised. Other

explanations for the presence of adipose tissue in an endo-

metrial biopsy specimen include derivation from a lipoma,

a lipoleiomyoma, a uterine hamartomatous-like lesion

containing adipose tissue [83], or a carcinosarcoma.
Extramedullary Hematopoiesis

Rarely, foci of extramedullary hematopoiesis are present

in the endometrium, usually in association with an under-

lying hematopoietic disorder or occasionally representing

remnants of fetal tissue [31].
Endometrial Polyps

Endometrial polyps are common and have been identified

in between 2 and 23% of patients undergoing endometrial

biopsy because of abnormal uterine bleeding [126]. Polyps

occur in pre- and postmenopausal women and are



. Fig. 7.59

Endometrial polyp. Dilated glands are set in a fibrous

stroma

. Fig. 7.60

Endometrial polyp. Theremay be amild degree of glandular

crowding within some endometrial polyps

Benign Diseases of the Endometrium 7 343
thought to be related in some way to hyperestrogenism,

possibly originating as a localized hyperplasia of the endo-

metrial basalis secondary to hormonal influences. There is

an increased incidence of endometrial polyps with HRT

usage, either estrogen-only HRT or combined prepara-

tions. Tamoxifen is also associated with an increased risk

of the development of endometrial polyps. Molecular

studies have demonstrated that many endometrial polyps

represent monoclonal endometrial stromal overgrowths

with secondary induction of polyclonal benign glands

through undefined stromal–epithelial interactions [46].

They may contain abnormalities of chromosome 6 [34].

Polyps may be single or multiple, sessile or broad

based, pedunculated or attached to the endometrium by

a slender stalk. They usually have a smooth surface and

small cysts may be seen on sectioning. They can arise

anywhere in the endometrium, including the lower uter-

ine segment, but are most common in the fundus. When

large, they may fill the endometrial cavity and extend into

the endocervical canal.

The pathological diagnosis is generally straightforward

if the gynecologist is aware of the presence of a polyp, has

conveyed this information to the pathologist, and has

removed the polyp intact. On occasions, the gynecologist

believes that a polyp is present but histological examina-

tion shows a cyclical endometrium, often secretory in type,

reflecting the fact that an abundant secretory endome-

trium may have a polypoid appearance. In many cases,

the gynecologist is not aware of the presence of a polyp,

which is removed piecemeal with the result that in biopsy

material, fragments derived from the polyp are admixed

with fragments of non-polypoid endometrium, making

the diagnosis difficult. In biopsies performed because of

abnormal uterine bleeding, the pathologist should always

consider the possibility of a polyp. Under low-power

examination, the initial clue to the diagnosis is often the

admixture of fragments of normal cyclical or atrophic

endometrium and fragments that are morphologically

different. The histological features of a polyp, not all of

which are present in every case, include the following:

1 Polypoid pieces of tissue lined by epithelium on three

sides,

2 Glands set in a stroma that is qualitatively different

than the endometrial stroma in the non-polypoid frag-

ments. The stroma is often, but not always, more

fibrous than that in the non-polypoid fragments and

is sometimes markedly hyalinized (> Fig. 7.59),

3 Glandular architectural abnormality with dilated

glands and sometimes mild glandular crowding

(> Fig. 7.60),
4 Glands that appear different to those in the surround-

ing endometrium; for example, the glands of the non-

polypoid endometrium may be secretory in type while

the glands within the polyp are atrophic or exhibit

poorly developed secretory or proliferative activity,

5 Collections of thick-walled stromal blood vessels

(> Fig. 7.61).

The glands within a polyp are usually endometrioid in

type but not uncommonly exhibit metaplastic change,

including ciliated, eosinophilic, mucinous, and squamous

metaplasia. The epithelium may be atrophic but often

exhibits proliferative activity, even when the patient is



. Fig. 7.62

Endometrial polyp. The epithelium on the surface of a polyp

may exhibit a degree of nuclear atypia with a degenerate

appearance
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postmenopausal and the surrounding endometrium is

atrophic. The presence of proliferative activity in a polyp

in a postmenopausal woman is of no clinical importance,

although it is useful to comment in the pathology report on

whether non-polypoid endometrium is also present and

whether this exhibits proliferative activity. The stroma of

a polyp is often more fibrous than that of the non-polypoid

endometriumbut this is not invariable and, in some polyps,

the stroma is dense and cellular and resembles that of

normal proliferative endometrium. As stated, collections

of thick-walled stromal blood vessels are a characteristic

feature of endometrial polyps, and ectatic thin-walled ves-

sels are also sometimes seen. Some authors have divided

endometrial polyps into different types, such as prolifera-

tive/hyperplastic (proliferative, sometimes crowded,

glands), atrophic (atrophic glands), and functional (glands

resembling those in the surrounding cyclical endome-

trium). However, these patterns often overlap and assign-

ment to a specific type may be difficult; moreover, there is

no clinical significance attached to the different types. Some

polyps originate at the junction of the upper endocervix and

lower uterine segment and contain both endocervical and

ciliated lower uterine segment type glands.

A variety of morphological appearances affecting the

epithelium or stroma may be seen in endometrial polyps

and can result in diagnostic difficulty. Papillary prolifera-

tions with fibrovascular cores (see section >Papillary

Proliferation of Endometrium) occasionally occur on

the surface of an endometrial polyp or within cystically

dilated glands. The epithelium on the surface of a polyp

may exhibit a degree of atypia, often with degenerate
. Fig. 7.61

Endometrial polyp. Collections of thick-walled stromal

blood vessels are a characteristic feature of endometrial

polyps
appearing nuclei (> Fig. 7.62), and sometimes hobnail

cell change. There may be focal surface glandular and

stromal breakdown and, on occasions, polyps are exten-

sively necrotic secondary to torsion or if they outgrow

their blood supply; vascular thrombosis may be seen in

such cases. In some instances, this may result in the for-

mation of a necrotic polypoid mass with only the surface

epithelium or the ghost outlines of glands remaining

(> Fig. 7.63). Variable amounts of stromal edema and

occasionally myxoid change may be present as well as
. Fig. 7.63

Necrotic endometrial polyp. Necrosis has occurred

secondary to torsion



. Fig. 7.64

Endometrial polyp with atypical stromal cells. Rare

endometrial polyps contain stromal cells with markedly

atypical nuclei

Benign Diseases of the Endometrium 7 345
hemosiderin pigment and foamy histiocytes. Sex cord-like

areas have rarely been described in the stroma of an

endometrial polyp [36]. Some endometrial polyps contain

bundles of smooth muscle within the stroma, often in

close proximity to thick-walled blood vessels. This is

usually a minor feature and of no significance. However,

when the smooth muscle is prominent, the term

adenomyomatous polyp has been used (see section
>Adenomyomatous Polyp). Stromal inflammatory cells,

including plasma cells, may be present in endometrial

polyps; this should not be interpreted as an endometritis

unless plasma cells are also present in the non-polypoid

endometrium. Stromal decidualization or pseudodeci-

dualization may occur secondary to progestational com-

pounds but the degree of decidualization is typically less

than in the surrounding endometrium.

As discussed previously, there is an increased fre-

quency of endometrial polyps in patients taking

tamoxifen. The polyps may be single or multiple and

may be large. There are no pathognomonic histological

features of tamoxifen-associated endometrial polyps,

but an increased incidence of epithelial metaplasias,

periglandular stromal condensation, stromal edema, and

myxoid change and staghorn-shaped glands polarized

along the long axis of the polyp have been reported [72].

As stated, diagnosing an endometrial polyp is gener-

ally straightforward when the polyp is large and removed

intact. However, when small and fragmented, the diagno-

sis is more difficult. Lower uterine segment endometrium

may be mistaken for a polyp because of the irregular

glandular architecture and fibrous stroma. The spindle

cell alteration of the stroma seen in some cases of endo-

metritis may resemble the fibrous stroma of a polyp. How-

ever, other morphological features of a polyp are absent

and there is a plasma cell infiltrate within the stroma; it

should be remembered, however, that plasma cells may

occur within the stroma of an endometrial polyp. Espe-

cially in large polyps with a degree of stromal condensa-

tion and increased cellularity around the glands, the

differential diagnosis may include an adenosarcoma.

Adenosarcoma typically has a leaf-like or club-like archi-

tecture, with broad papillae lined by surface epithelium,

and intraglandular stromal projections, the overall archi-

tecture resembling a phyllodes tumor of the breast. In

contrast, endometrial polyps usually have a smooth out-

line. The stroma in adenosarcoma is usually more cellular

than in a benign polyp with increased mitotic activity and

a degree of nuclear atypia, especially immediately sur-

rounding the glands. With multiple recurrent endometrial

polyps, a diagnosis of adenosarcoma should be suspected

since the morphological features may be subtle.
Adenofibroma may also be considered but this is rare

and exhibits a similar low-power architecture to

adenosarcoma. In polyps with a stromal smooth muscle

component, an atypical polypoid adenomyoma may be

considered. However, the stroma of atypical polypoid

adenomyoma exhibits more extensive smooth muscle dif-

ferentiation, the glandular architecture is more compli-

cated, and there is often extensive squamous morule

formation. Polyps in which the glands are mildly crowded

and exhibit proliferative activity may be confused with an

endometrial hyperplasia. In such cases, the identification

of normal background endometrium facilitates the diag-

nosis since hyperplasia is usually a diffuse process.
Endometrial Polyp with Atypical Stromal
Cells

Rare endometrial polyps contain stromal cells with mark-

edly atypical symplastic-like nuclei (> Fig. 7.64), resem-

bling those seen in polypoid lesions elsewhere in the

female genital tract, such as in fibroepithelial stromal

polyps of the vulva and vagina [143]. These atypical stro-

mal cells are of no significance.
Adenomyomatous Polyp

As discussed, some endometrial polyps contain a minor

component of stromal smooth muscle bundles, often in

close proximity to thick-walled blood vessels. When the



. Fig. 7.65

Adenomyomatous polyp (adenomyoma). Endometrioid

type glands are surrounded by endometrial type stroma,

which is in turn surrounded by smooth muscle

. Fig. 7.66

Endometrial polyp with serous endometrial intraepithelial

carcinoma (serous EIC). Serous endometrial intraepithelial

carcinoma rarely arises on the surface of an endometrial

polyp
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smooth muscle is prominent, the term adenomyomatous

polyp has been used. This term and the term adenomyoma

have also been used for a lesion in which endometrioid

type glands, sometimes withminor foci of ciliated, mucin-

ous, or squamous metaplasia, are surrounded by endome-

trial stroma, which is in turn surrounded by smooth

muscle [50, 142] (> Fig. 7.65). These lesions, which may

also be non-polypoid and located entirely within the

myometrium can be associated with underlying

adenomyosis. They should not be confused with atypical

polypoid adenomyoma. In adenomyomas, the glands are

usually surrounded by endometrioid type stroma, which is

in turn surrounded by smooth muscle [50, 142].
. Fig. 7.67

p53 immunohistochemistry in serous endometrial

intraepithelial carcinoma. Diffuse intense nuclear p53

immunoreactivity of serous endometrial intraepithelial

carcinoma on surface of an endometrial polyp
Hyperplasia and Carcinoma Arising in
Endometrial Polyp

Occasionally a hyperplasia or carcinoma arises within or

involves a benign endometrial polyp [18]. A diagnosis of

simple hyperplasia should not be made in a polyp since

proliferative activity with glandular dilatation is a feature

of many endometrial polyps. Complex and atypical hyper-

plasia is diagnosed in the same way as in non-polypoid

endometrium. The hyperplasia may be confined to the

polyp but also involves the non-polypoid endometrium

in approximately 50% of cases [71, 100]. Both

endometrioid and serous carcinomas (and occasionally

other morphological types of malignancy) may arise

within or involve an endometrial polyp and sometimes

be confined to this. Serous carcinomas have a particular

tendency to arise in or involve endometrial polyps as does
the presumed precursor lesion serous endometrial

intraepithelial carcinoma (serous EIC) [65, 134]. When

serous EIC involves an endometrial polyp, there is partial

replacement of the surface epithelium or sometimes the

epithelium of the glands by cells with markedly atypical

hyperchromatic nuclei, sometimes with prominent nucle-

oli, and prominent mitotic activity (> Fig. 7.66). Immu-

nohistochemical staining may assist in highlighting the
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serous proliferation since the cells of EIC typically exhibit

diffuse intense nuclear immunoreactivity with p53

(> Fig. 7.67) and there is a high MIB1 proliferation

index. ER is usually negative. In contrast, the benign

epithelium within the polyp exhibits a low MIB1 prolifer-

ation index, is ER positive and is negative or only scattered

nuclei are positive with p53. p53 staining may reveal that

the EIC is more extensive than is appreciated on initial

morphological examination. Rarely a carcinosarcoma

arises in and is confined to an endometrial polyp. Occa-

sional cases of metastatic carcinoma, especially breast

lobular carcinoma, have been reported in endometrial

polyps [60].
. Fig. 7.68

Atypical polypoid adenomyoma. Endometrioid type glands

are embedded within a myomatous stroma

. Fig. 7.69

Atypical polypoid adenomyoma. There is abundant

squamous morule formation
Atypical Polypoid Adenomyoma

Atypical polypoid adenomyoma is a biphasic polypoid

lesion composed of endometrioid type glands in

a myomatous or fibromyomatous stroma [97, 159].

Since the stroma may be fibromyomatous rather than

overtly myomatous, some prefer the designation atypical

polypoid adenomyofibroma [79]. Most patients are

premenopausal or perimenopausal (average age 40 years)

and present with abnormal uterine bleeding, usually in the

form of menorrhagia. In some cases, the diagnosis is made

during investigations for infertility. Occasional cases occur

in postmenopausal women, and rare examples have been

described in patients with Turner’s syndrome who have

been prescribed unopposed estrogens [23]. A single study

has investigated molecular events in atypical polypoid

adenomyoma and found MLH-1 promotor

hypermethylation in some cases, a molecular alteration

characteristic of some atypical hyperplasias and

endometrioid adenocarcinomas [114].

Atypical polypoid adenomyoma is most commonly

located in the lower uterine segment, although some

cases involve the fundus, uterine body, or endocervix. In

most cases, the lesion has an obvious polypoid gross

appearance, in the form of either a sessile or broad-based

polyp, but sometimes the polypoid nature is not grossly

obvious, especially in smaller lesions.

The diagnosis may be made on endometrial biopsy, or

polypectomy, or at hysterectomy. Histology shows archi-

tecturally irregular endometrioid type glands that may be

widely separated and haphazardly arranged or somewhat

crowded and arranged in groups, sometimes with

a vaguely lobular pattern (> Fig. 7.68). The endometrioid

epithelium varies in appearance from cuboidal to low

columnar to pseudostratified. The nuclei are usually

round, sometimes with prominent nucleoli, and exhibit
mild or, at the most, moderate cytological atypia. Occa-

sional foci of ciliated or mucinous epithelium may be

present. A characteristic histological feature that is present

in most, but not all, cases is abundant squamous morule

formation (> Fig. 7.69); sometimes, the morules exhibit

central necrosis. The glands are set in an abundant stroma,

which varies from obviously smooth muscle in nature to

fibromyomatous. Endometrial stroma is not present. The

stromal cells are often arranged in short interlacing fasci-

cles. Occasional mitotic figures may be identified within

the stroma. The margin between the lesion and the
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underlying myometrium is usually rounded and well

delineated but occasionally there is merging with under-

lying adenomyosis.

In some cases, there is significant glandular crowding

with a back-to-back architecture and stromal exclusion,

such that there are foci, which are virtually indistinguish-

able from, and which are best regarded as, grade

I endometrioid adenocarcinoma. The term atypical pol-

ypoid adenomyoma of low malignant potential has been

used for lesions with marked architectural complexity

[79], but this term is not recommended. Very rarely,

there is underlying myometrial invasion, and/or an

endometrioid adenocarcinoma is present in the surround-

ing endometrium.

Atypical polypoid adenomyoma is generally a benign

lesion, but there is a risk of recurrence if curettage or

polypectomy is undertaken. In one series, 45% of cases

treated by curettage or polypectomy recurred [79]. Given

this risk of recurrence and the small, but definite, risk of

transition to endometrioid adenocarcinoma, which was

estimated at 8.8% in one meta-analysis [55], hysterectomy

is the treatment of choice if the diagnosis is made on

biopsy or polypectomy. In a woman who wishes to retain

her uterus and in whom a confident diagnosis of atypical

polypoid adenomyoma has been made on biopsy or

polypectomy, complete removal by curettage or

polypectomy may be undertaken with close follow-up

and imaging. Successful pregnancies have ensued in

patients managed in this way. It has been suggested that

recurrence is more likely in cases with marked architec-

tural complexity.

The most important differential diagnosis is an

endometrioid adenocarcinoma exhibiting myometrial

invasion or with a prominent desmoplastic stroma, an

obviously important distinction since most atypical pol-

ypoid adenomyomas exhibit a benign behavior with

a potential for conservative management. Recognition of

the polypoid nature of the lesion assists in establishing the

diagnosis. Marked cytological atypia favors a myoinvasive

adenocarcinoma since in atypical polypoid adenomyoma,

there is usually nomore thanmild to moderate cytological

atypia. The stromal component of atypical polypoid

adenomyoma grows in short interlacing fascicles, in con-

trast to the elongated fibers of the normal myometrium. In

curettings or biopsy from an atypical polypoid

adenomyoma, there are usually also fragments of normal

background endometrium, and with an endometrioid

adenocarcinoma, it would be unusual on biopsy to obtain

only myoinvasive neoplasm without free tumor frag-

ments. Immunohistochemistry is of little value in

distinguishing between atypical polypoid adenomyoma
and a myoinvasive endometrioid adenocarcinoma since

the stromal component of atypical polypoid adenomyoma

and myometrium infiltrated by carcinoma are both

desmin and smooth muscle actin positive [135]. It has

been suggested that CD10 may be of value since this is

negative in the stromal component of atypical polypoid

adenomyoma while the myoinvasive glands of

endometrioid adenocarcinoma are typically surrounded

by CD10 positive stromal cells [113]. The differential

diagnosis can also include a benign endometrial polyp in

which there may be a minor component of smoothmuscle

within the stroma. So-called typical adenomyomatous

polyps or adenomyomas also occur (discussed earlier)

and are composed of benign endometrioid type glands

in a myomatous stroma [50, 142]. Often, endometrioid

stroma surrounds the glands and this in turn is

surrounded by smooth muscle. Rarely a carcinosarcoma

enters into the differential diagnosis because of the admix-

ture of epithelial and stromal elements. However, both the

epithelial and mesenchymal components of

a carcinosarcoma are obviously malignant and typically

high grade.
Adenofibroma

Adenofibroma is a mixed tumor of the endometrium (and

rarely also of the cervix) consisting of a benign epithelial

and a benign mesenchymal component, both of which are

integral components of the neoplasm. Adenofibromas

most commonly occur in postmenopausal women but

the age range is wide. The most common presenting

symptom is abnormal vaginal bleeding. Occasional cases

have arisen in patients taking tamoxifen [63].

Adenofibroma is rare and must be distinguished from

the more common adenosarcoma with a subtle malignant

stromal component [160] (discussed in >Chap. 10, Mes-

enchymal Tumors of the Uterus). Grossly, adenofibroma

occupies the uterine cavity, typically arising as a broad-

based polypoid mass. The cut surface may be spongy or

overtly cystic. Bland epithelium that is usually of

endometrioid type but which may be mucinous, ciliated,

or even squamous covers broad or fine papillary stromal

fronds (> Fig. 7.70). Cells of fibroblastic type and more

rarely endometrial stroma or smooth muscle make up the

mesenchymal element. The stroma may be cellular or

fibrous and the constituent cells are cytologically bland

without nuclear pleomorphism. Mitotic figures are usu-

ally absent and should not exceed 1 per 10 high power

fields; greater mitotic activity than this warrants

a diagnosis of adenosarcoma, which is more common.



Benign Diseases of the Endometrium 7 349
Periglandular cuffing by stromal cells should also result in

consideration of adenosarcoma. Occasionally, an adeno-

carcinoma arises within an adenofibroma but this is prob-

ably a coincidental association [151].

While the adenofibroma is benign, hysterectomy

is the most appropriate treatment. This is because

adenosarcoma cannot be excluded in curettings or biopsy

and also because recurrence of an adenofibroma treated by

curettage or local excisionmay occur. It is for these reasons

that some consider that adenofibroma does not exist, but

rather is a well-differentiated form of adenosarcoma. At

the heart of the controversy whether or not adenofibroma

exists as an entity is the ability to distinguish it from

adenosarcoma. The important features are the degree of

mitotic activity in the stroma, the morphology of the

stromal cells, and the presence of periglandular cuffing

by stromal cells. A mitotic count greater than 1 per 10

high power fields warrants a diagnosis of adenosarcoma,

a diagnosis that should also be made if there is more than

mild nuclear atypia or significant periglandular stromal

cuffing. It is difficult to make a confident diagnosis of

adenofibroma on curetted or avulsed material because

theoretically adenosarcoma cannot be excluded unless

the whole tumor is available for examination. Thus,

a hysterectomy is required to ensure that the tissue exam-

ined was not just the most benign area of an

adenosarcoma. Using these strict criteria, the diagnosis

of adenofibroma is made only rarely. Cases have been

reported in which repeated curettages have been carried

out because the lesion was wrongly thought to be benign

before a diagnosis of adenosarcoma has eventually been
. Fig. 7.70

Adenofibroma of endometrium. Adenofibroma

containing benign glands with underlying bland fibrous

stroma
made [26]. It is also important to differentiate between

adenofibroma and a benign endometrial polyp since the

latter does not require further treatment. While the dis-

tinction can be difficult, adenofibroma should be consid-

ered if the lesion has a papillary surface and a stroma that

is cellular. The stroma of endometrial polyps tends to be

more hyaline than that of adenofibroma, although there is

considerable overlap.
Effects of Intrauterine Device (IUD)

Intrauterine devices (IUDs) are in widespread use, mainly

for contraceptive purposes. Older devices were usually

composed entirely of plastic while more modern devices

are often composed of plastic with a copper coating. The

effects of the Mirena coil, a progestin containing IUD, are

discussed in the next section. The histological features in

the endometrium in association with an IUD are largely

due to local mechanical effects. The surface endometrium

may take on the configuration of the IUD due to a direct

pressure effect. There may be surface micropapillary for-

mations and focal reactive changes with nuclear enlarge-

ment, mild nuclear atypia, small nucleoli, and cytoplasmic

vacuolation (> Fig. 7.71). Whenmicropapillary fragments

of epithelium exhibiting these features are present in an

endometrial biopsy, this may result in diagnostic diffi-

culty. The glandular epitheliummay also exhibit epithelial

cytoplasmic change, including squamous metaplasia, and

there may be surface ulceration. The endometrial glands at

the site of contact, and immediately surrounding this, may
. Fig. 7.71

Reaction to intrauterine device (IUD). Micropapillary

formations are present, in keeping with a reaction to an

intrauterine device



. Fig. 7.72

Mirena coil–associated endometrium. There is a low-power

polypoid architecture
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exhibit a different pattern of maturation from the rest of

the endometrium. With long-term usage, the endome-

trium adjacent to the IUD may on occasions be fibrosed

or simplified and composed of a monolayer. Rarely there is

stromal microcalcification. Although the features may be

subtle, a focal inflammatory infiltrate is commonly pre-

sent consisting of polymorphs, lymphocytes, histiocytes,

and plasma cells. Foreign body type giant cells and gran-

ulomas may be a component of the inflammatory infil-

trate, the severity of which may be related to the type of

IUD and the duration of use. In most cases, the inflam-

mation is superficial and largely confined to the site of

contact but in other instances it is more widespread.When

confined to the IUD site, the inflammation is probably

a consequence of irritation rather than infection but

when more widespread it may be secondary to infection;

in such cases, the inflammatory infiltrate, as well as being

more widespread, is typically more intense. Infection

appears more common with plastic devices than with

copper-coated devices. Usually, a mixture of organisms is

present. Long-term IUD use is associated with infection

by the gram-positive anaerobic bacterium actinomyces

(discussed earlier).

A rare but serious complication of IUD use is uterine

perforation or laceration, most commonly occurring at

the time of insertion. The risk of perforation is greatest in

the postpartum period when the tissues are soft and

expanded. Displacement of the IUD into the pelvis with

an associated inflammatory reaction may ensue secondary

to perforation and spontaneous expulsion may also occur.
. Fig. 7.73

Mirena coil–associated endometrium. There is stromal

expansion and decidualization. Hemosiderin pigment is

present within the stroma
Effects of Mirena Coil

The Mirena coil is a levonorgestrel (a progestin)-releasing

IUD that is in widespread use as a highly effective contra-

ceptive. The Mirena coil is also licensed for the manage-

ment of idiopathic menorrhagia and has been used to

deliver progestin for endometrial protection in postmen-

opausal hormone replacement regimes. It has also been

suggested that the Mirena coil can be used to prevent

endometrial hyperplastic changes in patients taking

tamoxifen or estrogen-only HRT.

The histological features of the endometrium in asso-

ciation with theMirena coil include a low-power polypoid

architecture (> Fig. 7.72), probably secondary to a direct

mechanical effect. Ulceration, surface micropapillary pro-

liferations, and reactive atypia of the surface endometrium

may also be present. The endometrial glands are usually

small tubular and atrophic but occasionally exhibit weak

secretory activity. There is stromal expansion and
decidualization or pseudodecidualization with infiltration

by granulated lymphocytes (> Fig. 7.73) [119]. Other

histological features found in some cases include stromal

myxoid or mucinous change, hemosiderin pigment and

glandular metaplastic changes. Stromal necrosis, infarc-

tion, and microcalcifications are found in a small percent-

age of cases. In some cases, plasma cells are present within

the stroma, indicating a coexistent chronic endometritis,

secondary to the presence of the IUD. Stromal hyaline



. Fig. 7.74

Mirena coil–associated endometrium. Stromal hyaline

nodules may be seen in Mirena coil–associated

endometrium

. Fig. 7.75

Radiation effect endometrium. Glands are lined by cells

with enlarged atypical nuclei
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nodules have also been described (> Fig. 7.74) [56]. There

may be associated progestational effects in the cervix,

including microglandular hyperplasia and stromal

decidualization.
Radiation Effects on the Endometrium

The endometrial morphology can be altered by the effects

of radiation, which may have been administered many

years earlier. Radiation effect endometrium is character-

ized by surface endometrium or glands lined by cells with

enlarged atypical, sometimes bizarre, hyperchromatic

nuclei (> Fig. 7.75). The nuclear chromatin may be

smudged and indistinct or there may be prominent nucle-

oli. Hobnail cells may be present. There is usually abun-

dant cytoplasm that can be eosinophilic, clear, or

vacuolated. The normal glandular architecture is typically

maintained or theremay be glandular loss. The stroma can

be fibrotic with associated vascular changes characteristic

of radiation. The presence of cells with enlarged atypical

nuclei can raise the possibility of serous EIC. Knowledge of

the history of prior radiation is obviously paramount in

establishing the diagnosis; a lack of mitotic activity and

a low nuclear to cytoplasmic ratio are other diagnostic

clues. p53 immunohistochemistry may assist since serous

EIC usually exhibits diffuse intense nuclear immunoreac-

tivity while in radiation effect the nuclei are negative or

exhibit weak heterogeneous staining. Prior radiation is

associated with an increased risk of the subsequent
development of uterine malignancies. These may be of

any morphological type but carcinosarcomas are propor-

tionally overrepresented.
Effects of Endometrial Ablation or
Resection

Endometrial ablation is commonly undertaken as

a nonsurgical procedure in the management of abnormal

uterine bleeding, especially in premenopausal women

where the suspicion of malignancy is low and preservation

of fertility is not an issue. The object of endometrial

ablation is destruction of the entire endometrium and

superficial myometrium using thermal coagulation (elec-

trosurgical rollerball), laser vaporization, or resection.

Most patients become amenorrheic or hypomenorrheic

following the ablation but some have continuous bleeding

and/or pain and repeat endometrial biopsy or sometimes

hysterectomy is undertaken either soon after the proce-

dure or some time later. The histological features depend

on the time interval between the ablation and the subse-

quent biopsy or hysterectomy. In the early stages (up to 3

months), there may be complete or almost complete

necrosis of the endometrium and superficial myometrium

with replacement of this by a coagulum of necrotic fibri-

noid material with a surrounding histiocytic and giant cell

reaction (> Fig. 7.76), the morphological features resem-

bling that of a rheumatoid nodule or a necrotizing gran-

ulomatous process [30, 44]. Spicules of thermally

damaged tissue may be identified and there is a variable



. Fig. 7.76

Reaction to previous endometrial ablation. Endometrium is

replaced by fibrinoid material with a surrounding

histiocytic and giant cell reaction
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degree of inflammation. Later, necrotic tissue is no longer

present but a giant cell and granulomatous reaction may

persist, sometimes with pigment within giant cells. There

is usually striking fibrosis and there may be regeneration

of the endometrium with the formation of a monolayer of

simple cuboidal epithelium directly abutting the

myometrium. In other cases, the endometrium is histo-

logically relatively normal. Scarring may result in obstruc-

tion and the subsequent development of hematometra or

pyometra. The histological features following endometrial

resection are similar [92].

Usually, an endometrial biopsy is taken just prior to

ablation being performed. Rarely this contains an

unsuspected carcinoma and hysterectomy is performed

soon after the ablation. In such instances, the endometrial

carcinoma may have undergone total or extensive necro-

sis, secondary to the ablation procedure.
Effects of Curettage

Morphological changes may be seen in the endometrium

secondary to recent curettage, especially if this has been

vigorous. The changes are transient and will only be seen if

repeat endometrial sampling or hysterectomy is under-

taken a short time after curettage. There may be focal

surface erosion with an associated mixed inflammatory

infiltrate; in some cases, eosinophils are conspicuous [99].

Following this, there is usually epithelial regeneration,

sometimes with a micropapillary architecture, hobnail

cell change, and mild reactive nuclear atypia. Usually, the

changes are minor, result in no particular diagnostic
difficulties, and return to normal within 10 to 14 days.

A similar phenomenon has been described in the

endocervix secondary to recent endometrial sampling

and termed atypical reactive proliferation of the

endocervix ([128].)
Asherman’s Syndrome

Asherman’s syndrome is characterized by focal or diffuse

endometrial fibrosis and loss of distinction between the

functionalis and basalis. The endometrium may be com-

posed of a monolayer of epithelium with underlying

fibrous tissue and adhesions may form across the cavity.

The endometrial stroma is fibrosed, may be calcified and,

on rare occasions, even ossified. The endometrial glands

are typically sparse, inactive, and may be cystically dilated.

Asherman’s syndrome can result in infertility, amenor-

rhea, or hypomenorrhea. Pregnancies may be complicated

by premature labor, placenta previa, or placenta accreta. In

some, but not all, cases, there is a known cause for the

Asherman’s syndrome, which may be secondary to previ-

ous surgery, curettage or ablation, infection, miscarriage,

or retained products of conception. Hysteroscopic lysis of

adhesions can result in successful pregnancies.
Postoperative Spindle Cell Nodule

Postoperative spindle cell nodule represents an exagger-

ated reparative response at the site of previous surgery or

biopsy and, in the female genital tract, is most common in

the vagina. It has rarely been described in the endome-

trium [25]. Postoperative spindle cell nodule occurs

within weeks or months of the inciting procedure and

consists of a cellular proliferation of spindle-shaped cells

with admixed vascular channels and inflammatory cells.

There may be abundant mitotic activity, raising the pos-

sibility of a sarcoma, usually a leiomyosarcoma. However,

the high mitotic activity contrasts with the bland nuclear

features and lack of cytological atypia. The history of

a recent procedure is obviously paramount in establishing

the diagnosis. The constituent cells may be positive with

smooth muscle actin, desmin and, on rare occasions,

cytokeratins.
Psammoma Bodies in the Endometrium

Calcified psammoma bodies may be seen in the endome-

trium in association with benign and malignant lesions

and rarely in normal endometrium. They are present in up
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to one third of uterine serous carcinomas, a lower fre-

quency than in ovarian serous carcinomas [58]. More

uncommonly, they are seen in other morphological types

of endometrial malignancy, such as endometrioid carci-

noma. Psammoma bodies are occasionally seen in normal

endometria (usually atrophic or proliferative in type),

sometimes in association with hormonal preparations,

and in benign lesions, most commonly endometrial

polyps [59, 146]. They are often located within glandular

lumina (> Fig. 7.77), in which case it is likely that they

represent calcification of inspissated secretions. In other

cases, they are situated within the stroma where they may

be secondary to prior inflammation or the presence of an

IUD. In the absence of a malignant lesion, the occurrence

of psammoma bodies within glandular lumina or endo-

metrial stroma is not an indication for evaluation of the

upper female genital tract to exclude malignancy. How-

ever, free-floating psammoma bodies without attachment

to tissue may be an indication of an extrauterine serous

carcinoma.
Emphysematous Endometritis

There have been occasional reports of emphysematous

(pneumopolycystic) endometritis characterized by the

presence of gas-filled cysts in the endometrial stroma

[118, 149]. There may be simultaneous involvement of

the cervix or the condition may be confined to the endo-

metrium. Histology shows empty cystic spaces of variable

size and contour within the endometrial stroma lined by
. Fig. 7.77

Psammoma bodies in endometrium. Psammoma

bodies within glandular lumina within an endometrial

polyp
flattened stromal cells with occasional histiocytes and/or

giant cells. Spontaneous resolution usually occurs.

Emphysematous endometritis should be distinguished

from sectioning artifact, dilated vascular spaces, and gas

gangrene of the uterus, which is life threatening and asso-

ciated with tissue necrosis.
Benign Endometrial Stromal
Proliferations

Endometrial stromal neoplasms are discussed in
>Chap. 10, Mesenchymal Tumors of the Uterus, as is

the differential diagnosis of fragments of tissue composed

entirely of endometrial stroma in an endometrial biopsy.

Occasional cases of multifocal microscopic benign endo-

metrial stromal proliferations confined to the endome-

trium without invasive growth have been reported [138].

These have been termed focal endometrial stromal hyper-

plasia and may mimic an endometrial stromal nodule or

endometrial stromal sarcoma in biopsy samples. Rarely,

markedly atypical stromal cells with a symplastic appear-

ance are present within an otherwise normal endome-

trium [148] (> Fig. 7.78).
Benign Trophoblastic Lesions

Benign lesions of intermediate trophoblast, namely pla-

cental site nodule or plaque (PSNP) and exaggerated pla-

cental site, are discussed in >Chap. 20, Gestational

Trophoblastic Tumors and Related Tumor-Like Lesions.
. Fig. 7.78

Atypical endometrial stromal cells. Rarely endometrial

stromal cells with atypical symplastic-like nuclei are present

in the normal endometrium



. Fig. 7.79

Placental site nodule or plaque. A well-circumscribed lesion

is composed of epithelioid cells with abundant cytoplasm

. Fig. 7.80

Intravascular menstrual endometrium. Menstrual

endometrium within myometrial blood vessels is

occasionally seen and is of no significance
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An endometrial PSNP may be identified in a biopsy, resec-

tion, or hysterectomy specimen many years following

a pregnancy or abortion and rarely even in a postmeno-

pausal woman. PSNP is characterized histologically by

a well-circumscribed lesion composed of cells with large

degenerate, often atypical nuclei and abundant eosino-

philic cytoplasm (> Fig. 7.79). The immunophenotype is

discussed in detail later in >Chap. 20, Gestational Tro-

phoblastic Tumors and Related Tumor-Like Lesions.
Intravascular Endometrium

Occasionally in a hysterectomy specimen, menstrual

endometrium is present within myometrial vascular chan-

nels (> Fig. 7.80) [8]. Rarely there is extensive vascular

involvement and even invasion of parametrial vessels.

Intravascular menstrual endometrium is of no signifi-

cance other than that it may be mistaken for neoplastic

involvement of vascular channels. It should also be distin-

guished from intravascular foci of adenomyosis [125].
Endometrial Autolysis

Hysterectomies are performed for a wide variety of benign

and malignant conditions. Especially with large uteri, the

formalin does not penetrate into the endometrial cavity

and, as a consequence, fixation is often not adequate and

the endometrium may be markedly autolyzed. This not

uncommonly results in problems in morphological assess-

ment of the endometrium, which in some cases is so

autolyzed that interpretation is impossible. This is
important in all uteri but particularly so with endometrial

neoplasms where autolysis may result in problems in

assessing tumor type and grade. Bisection of the uterus

soon after surgery may improve fixation, but this often

results in distortion of the specimen making assessment of

parameters such as the depth of myometrial invasion by

tumor problematic. Packing the cavity with absorbable

tissue paper following bisection and ensuring that the

two halves of the uterus remain apposed minimizes the

distortion. Uteri may also be injected with formalin using

a needle and syringe directed alongside a probe, which is

inserted through the external cervical os into the endome-

trial cavity [61]. This initiation results in significantly less

endometrial autolysis.
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. Table 8.1

Classification of endometrial hyperplasia

Hyperplasia without atypia

Simple hyperplasia without atypia

Complex hyperplasia without atypia

Atypical hyperplasia

Simple atypical hyperplasia (very rare)

Complex atypical hyperplasia
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Endometrial hyperplasia often precedes the development

of endometrioid carcinoma, the most common type of

endometrial carcinoma. More recently, studies have found

that the risk of endometrial hyperplasia is associated with

increasing body mass index and nulliparity [24]. In addi-

tion, obesity, anovulatory cycles, and exogenous hor-

mones are associated with both endometrioid carcinoma

and hyperplasia. All of these factors are thought to result

in unopposed estrogen stimulation of the endometrium.

The role of unopposed estrogen stimulation in the devel-

opment of endometrial hyperplasia and carcinoma is

further supported by studies demonstrating elevated

serum estrogen levels in patients with endometrioid

carcinoma [14, 72]. However, other histologic types of

endometrial carcinoma appear to be unrelated to hor-

monal factors and hyperplasia [81]. Serous carcinoma is

the prototypic endometrial carcinoma that is not related

to estrogenic stimulation or hyperplasia. It usually arises

in atrophic endometrium through a precursor lesion

called endometrial intraepithelial carcinoma (EIC). Over

the past 3 decades, clinicopathologic, immunohistochem-

ical, and molecular genetic studies have provided data to

support the development of a dualistic model of endome-

trial carcinogenesis. In this model, two types of precursor

lesions precede the two most common types of endome-

trial carcinoma. Atypical hyperplasia (AH) is recognized

as the precursor for endometrioid carcinoma and endo-

metrial intraepithelial carcinoma (EIC) is recognized as

the precursor for serous carcinoma. The following discus-

sion summarizes current knowledge about these precursor

lesions including their differential diagnosis, treatment,

and relationship to endometrial carcinoma.

Endometrial Hyperplasia

Definition and Classification

In the past, the terms ‘‘adenomatous hyperplasia’’ and

‘‘atypical hyperplasia’’ were used to denote proliferative

lesions of the endometrium with varying degrees of archi-

tectural complexity and cytologic atypia [15, 32, 37, 70, 93].

In addition, the term ‘‘carcinoma in situ’’ was proposed

to describe small lesions, with or without glandular

crowding, having the cytologic features of carcinoma

but lacking invasion [37, 89, 93]. Carcinoma in situ was

never clearly defined and therefore the term was aban-

doned. In retrospect, many of these lesions would be

classified today as hyperplasia with eosinophilic change.

Recently, the term has been applied to an entirely different

lesion (see below), adding further confusion [64]. In this

chapter, we will utilize the World Health Organization
(WHO) classification [77], which does not recognize

carcinoma in situ as a diagnostic term.

In summary, pathologists have recognized for decades

that endometrial cancer precursors are morphologically

and biologically heterogeneous. However, early studies

designed to clarify the significance of these lesions were

limited by the lack of standardized diagnostic criteria,

failure to consider cytologic and architectural features

separately, and inclusion of irradiated patients, which

may have altered the natural history of the lesions studied

[12, 17, 32, 37, 93]. Many of these limitations have been

addressed in more recent studies (see ‘‘Behavior of Hyper-

plasia’’). However, as will be discussed below, there remain

significant issues in diagnostic reproducibility.

Endometrial hyperplasia is defined as a proliferation

of glands of irregular size and shape with an associated

increase in the gland/stroma ratio compared with

proliferative endometrium. Although the process is often

diffuse, it may also be focal. TheWorldHealthOrganization

(WHO) classification, presently the most widely used, is

a four-tier classification system that takes into account

both cytologic and architectural abnormalities [77]. Over

the years, studies have raised doubts about the clinical

significance of the architectural categories in this classi-

fication system and have suggested that endometrial

hyperplasia could be simply subdivided into two broad

categories: hyperplasia without cytologic atypia and

hyperplasia with cytologic atypia (atypical hyperplasia)

(> Table 8.1). The rationale for this classification is based

on the natural history of the disease as shown in long-term

follow-up studies [8, 26, 49]. In one natural history study,

fewer than 2% of hyperplasias without cytologic atypia

progressed to carcinoma, whereas 23% of hyperplasias

with cytologic atypia (atypical hyperplasia) progressed to

carcinoma. In addition, a more recent epidemiologic

study added further support for this simplified classifica-

tion by showing that the only lesion that significantly

increased the relative risk of carcinomawas atypical hyper-

plasia [53]. In that study, non-atypical hyperplasia (both
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simple and complex) had a 10% chance of progression

whereas atypical hyperplasia (both simple and complex)

had a 40% chance of progression to carcinoma. Thus,

the presence of cytologic atypia appears to be the main

characteristic of hyperplasia that determines the risk of

progression. Although increasing degrees of glandular

complexity and crowding (architectural abnormalities)

show a trend in increasing the likelihood of progression

to carcinoma, these features are not statistically signifi-

cant. Thus for practical purposes, it is reasonable to

classify noninvasive proliferative lesions of the endome-

trium as either hyperplasia without atypia or atypical

hyperplasia.
. Fig. 8.1

Simple hyperplasia (without atypia). Glands are only

minimally crowded but are dilated and have outpouchings
Clinical Features

Patients with endometrial hyperplasia typically have

abnormal bleeding. Occasionally, the lesion is detected

fortuitously by endometrial biopsy performed during the

course of an infertility workup or before the start of

hormone replacement therapy in postmenopausal

women. Hyperplasia develops as a result of unopposed

estrogenic stimulation, and consequently most patients

with hyperplasia have a history of either persistent

anovulation or exogenous unopposed estrogen usage.

Although anovulation occurs at menarche and in peri-

menopausal women, hyperplasia is not usually encoun-

tered in young women. This may be because bleeding in

menarchial women is seldom evaluated by an endometrial

biopsy, although hyperplasia has been reported in

a patient at 16 years of age [55]. During the reproductive

years, hyperplasia is relatively uncommon, typically

occurring in women with polycystic ovarian disease

(Stein–Leventhal syndrome). In the original description

of this syndrome, these womenwere reported to be anovu-

latory, obese, infertile, and exhibit hirsutism, but many

women with this disorder lack these features. Conversely,

women who are obese but who do not have polycystic

ovarian disease may have hyperplasia, presumably as

a result of peripheral conversion of androstenedione to

estrogen in adipose tissue.

Diabetes mellitus and hypertension may occur in

women with hyperplasia, but often these disorders are

not present. Although hyperplasia or carcinoma should

always be suspected in a postmenopausal woman with

abnormal uterine bleeding, atrophy is the most common

cause of bleeding in this age group. In one study of post-

menopausal women with bleeding, 7% had endometrial

cancer, 15% had various types of hyperplasia, and 56%

had atrophy [58]. Typically, women with hyperplasia or
carcinoma have moderate or heavy vaginal bleeding

compared with women with atrophic endometria who

present with spotting.
Pathologic Findings

Hyperplastic endometrium is not distinctive grossly. In

hysterectomy specimens, hyperplasia may have a velvety,

knobby surface of pale, spongy tissue with vague borders.

Although diffuse thickening of the endometrium is com-

mon, hyperplasia can be focal and may simulate a polyp.

The volume of tissue obtained in curettings is usually

increased, but it may be quite variable and less than that

obtained during the secretory phase of the normal cycle.

A diagnosis of hyperplasia, therefore, depends on the

histologic pattern and not on the volume of tissue.
Hyperplasia Without Cytologic Atypia

Hyperplasia is characterized by an increased gland/stroma

ratio and a variety of abnormal architectural patterns.

Glands typically vary in size and shape. Dilatation and

outpouching of glandular epithelium characterize the

lesser degrees of architectural abnormalities. In simple

hyperplasia, the glands are cystically dilated, with occa-

sional outpouchings surrounded by abundant cellular

stroma (> Fig. 8.1). In other instances, the glands are

only minimally dilated but focally crowded (> Fig. 8.2).

Admixtures of the various patterns frequently occur

(> Fig. 8.3). The cells lining the glands are stratified and



. Fig. 8.3

Simple hyperplasia (without atypia). Glands are mildly

crowded and dilated, with some exhibiting outpouchings

and simple branching

. Fig. 8.4

Complex atypical hyperplasia (AH). Glands with complex

profiles and papillary infoldings are crowded in a back-to-

back fashion, compressing intervening normal endometrial

stroma

. Fig. 8.5

Complex hyperplasia (without atypia). Branching and

tubular glands are sufficiently crowded for classification as

complex hyperplasia, despite the presence of some glands

with simple tubular profiles

. Fig. 8.2

Simple hyperplasia (without atypia). Glands are mildly

crowded and some are cystically dilated

362 8 Precursor Lesions of Endometrial Carcinoma
columnar with amphophilic cytoplasm. Mitotic activity

is variable. With increasing degrees of architectural

abnormality, glands become complex and branched with

irregular outlines and papillary infoldings into the

lumens. In addition, with increased proliferation glands

become crowded, compressing the intervening stroma,

resulting in ‘‘back-to-back’’ glandular crowding. Thus,

complex hyperplasia is composed of crowded glands

with little intervening stroma [49] (> Figs. 8.4–8.7).
Usually the glandular outlines are highly complex

(> Fig. 8.4) but at times are tubular, with or without

dilatation (> Figs. 8.6 and > 8.7). Epithelial stratification

can range from two to four layers, but some glands may

exhibit little or no stratification. Mitotic activity is

variable and is usually less than five mitotic figures per

10 high-power fields. Even in highly complex hyperplasia

with marked stratification, mitotic figures may be



. Fig. 8.7

Complex hyperplasia (without atypia). Dilated glands

resemble those seen in simple hyperplasia but are

sufficiently crowded for classification as complex

hyperplasia

. Fig. 8.6

Complex hyperplasia (without atypia). Glands are

sufficiently crowded for classification as complex

hyperplasia, despite the presence of glands having only

simple tubular profiles

. Fig. 8.8

Simple hyperplasia (without atypia). Nuclei are elongated,

oriented perpendicular to the basement membrane, and

have even chromatin

. Fig. 8.9

Complex hyperplasia (without atypia). Nuclei are

elongated, oriented perpendicular to the basement

membrane, and have even chromatin
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inconspicuous. In hyperplasia lacking atypia the epithelial

cells contain oval, basally oriented bland nuclei with

smooth, uniform contours resembling those in normal

proliferative glands (> Figs. 8.8–8.11). In simple hyperpla-

sia, the stromal cells are more densely packed than in

proliferative endometrium. The cells retain their spindle

shape but are plump, with enlarged nuclei and indistinct

cytoplasm. Mitotic activity in endometrial stromal cells is

variable but may be increased. In complex hyperplasia, the
stromal cells are spindle shaped and compressed by the

glandular proliferation. In addition to densely packed

stromal cells, clusters of foamy, lipid-laden cells may be

present in the stroma of simple and complex hyperplasias,

atypical hyperplasias, and well-differentiated adenocarci-

nomas [19, 83]. Foam cells have small pyknotic nuclei and

cytoplasm that contain lipid droplets but no mucin. The

foam cells have been shown to be histiocytes by immuno-

histochemistry [83]. These histiocytic cells may also be
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observed in atrophic and nonneoplastic endometria. The

isolated finding of histiocytes in cervicovaginal smears of

asymptomatic postmenopausal women has not been

associated with an increased likelihood of detecting endo-

metrial hyperplasia or carcinoma [33]. The presence of

histiocytes alone in cervicovaginal smears from postmen-

opausal women with abnormal uterine bleeding also has

not been shown to predict the presence of either endome-

trial hyperplasia or carcinoma. However, the finding of

histiocytes containing phagocytosed acute inflammatory
. Fig. 8.11

Complex hyperplasia (without atypia). Nuclei are

elongated, oriented perpendicular to the basement

membrane, and are evenly hyperchromatic

. Fig. 8.10

Complex hyperplasia (without atypia). Nuclei are

elongated, oriented perpendicular to the basement

membrane, and are evenly hyperchromatic
cells or normal endometrial cells in postmenopausal

women with abnormal uterine bleeding has been

associated with a three- to fourfold greater likelihood of

coexistent endometrial carcinoma or hyperplasia [68].
Atypical Hyperplasia

The most important feature in the evaluation of endome-

trial hyperplasia is the presence or absence of nuclear

atypia. Cells with nuclear atypia are stratified and show

loss of polarity and an increase in the nuclear/cytoplasmic

ratio (> Figs. 8.12–8.16). The nuclei are enlarged, irregular

in size and shape, with coarse chromatin clumping,

a thickened irregular nuclear membrane, and prominent

nucleoli. Nuclei tend to be round as compared with the

oval nuclei of proliferative endometrium and hyperplasia

without atypia. As a result, the nuclei often have a cleared

or vesicular appearance with condensation of the chroma-

tin around the nuclear membrane. Nuclear atypia is

variable, both qualitatively and quantitatively. Not all

glands contain atypical cells, and in an individual gland

some cells are atypical and others are not. Rare atypical

cells should be ignored, but if cellular atypia is evident

without a diligent search, the diagnosis of atypical hyper-

plasia should be made. One of the main issues facing

diagnostic surgical pathologists is the intra- and

interobserver variability in the identification of atypia.

Thus, grading atypia as mild, moderate, or severe is not

recommended, as it is subjective and not reproducible.

Furthermore, assessment of atypia is often problematic
. Fig. 8.12

Complex atypical hyperplasia. Nuclei are rounded and have

vesicular chromatin



. Fig. 8.14

Complex atypical hyperplasia. Nuclei are enlarged and

rounded, have vesicular chromatin with fine granularity,

and display stratification and loss of polarity

. Fig. 8.15

Complex atypical hyperplasia. Nuclei vary from ovoid to

rounded, have even chromatin with evident nucleoli and

mitotic figures, and display some stratification and loss of

polarity

. Fig. 8.13

Complex atypical hyperplasia. Nuclei are rounded, have

vesicular chromatin, and display stratification and loss of

polarity

. Fig. 8.16

Complex atypical hyperplasia. Nuclei are enlarged and

rounded, have vesicular chromatin with fine granularity

and evident nucleoli, and display stratification and loss of

polarity
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in the setting of metaplasias (see below). The nuclear

enlargement, rounding and vesicular change seen in

tubal metaplasia, for example, can suggest cytologic

atypia, but this metaplastic change is not interpreted as

true atypia as it has not been shown to affect clinical

outcome [35]. Moreover, metaplasia and atypia can

occur together in the same glands, so if the nuclear

changes are present in cells that are not metaplastic

a diagnosis of atypical hyperplasia can be made even in

the setting of metaplasia (> Fig. 8.17).
The architectural features of simple atypical and com-

plex atypical hyperplasia are similar to their counterparts

without cytologic atypia. The glandular outlines in simple

atypical hyperplasia may show minimal complexity or

they may be more irregular with intraglandular tufting.

The glands are separated by abundant stroma; back-to-

back crowding is absent. In complex atypical hyperplasia,

the glands almost invariably demonstrate marked struc-

tural complexity with irregular outlines and back-to-back



. Fig. 8.17

Complex hyperplasia with tubal metaplasia and atypia.

Nuclei vary from ovoid to rounded, have finely granular

chromatin, and display some stratification and loss of

polarity. Ciliated cells are present, indicating tubal

metaplasia. Some nuclear changes are related to the tubal

metaplasia but the loss of polarity and stratification are

beyond those attributable to metaplasia (compare with

> Figs. 8.39 and >8.40)

. Fig. 8.18

Disordered proliferative endometrium. Cystically dilated

glands with outpouchings are admixed with small tubular

proliferative glands
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crowding (> Fig. 8.4). Epithelial stratification and mitotic

activity are variable. Papillary infoldings also are seen.

Some atypical hyperplasias have little stratification, and

mitotic activity may be inconspicuous. Since simple

atypical hyperplasia is exceedingly rare, recent studies

have included it in the category with complex atypical

hyperplasia.
Differential Diagnosis

Simple and complex hyperplasia should be distinguished

from disordered proliferative phase, polyps, ciliated cell

change (tubal metaplasia), cystic atrophy, and endome-

trial glandular and stromal breakdown. Disordered

proliferative phase is similar qualitatively to simple hyper-

plasia but is a focal lesion characterized by irregularly

shaped and enlarged glands that are interspersed among

normal proliferative glands (> Fig. 8.18). The latter may

be focally crowded. The key feature that distinguishes

disordered proliferative phase from simple hyperplasia is

the focal nature of the glandular abnormality in disor-

dered proliferative phase. The fragments of endometrium

containing the disordered glands should not have the

appearance of a polyp. Hyperplastic endometrial polyps

often contain areas of simple and complex hyperplasia
that are confined to one or just a few fragments of polyp-

oid tissue. The polyp usually stands out as a large rounded

tissue fragment in sharp contrast to the remainder of the

uninvolved endometrium. Polyps typically have dense

fibrous stroma and contain clusters of thick-walled

blood vessels near the center of the fragment. The

fragments usually are covered on three sides by

surface endometrium (see >Chap. 7, Benign Diseases of

the Endometrium).

Endometrial glands with ciliated cell change are often

found in association with simple and complex hyperpla-

sia. When found with hyperplasia, the presence of ciliated

cell change does not need to be specified. Ciliated glands

are usually slightly dilated. When a few isolated glands

show ciliated cell change in the absence of hyperplasia,

a diagnosis of ciliated cell change (tubal metaplasia) is

justified (see following). Ciliated cell change often con-

tains scattered vesicular nuclei with occasional nucleoli

that should not be mistaken as cytologic atypia when

found in association with hyperplasia.

Distinction of cystic atrophy from simple hyperplasia

is seldom a problem in curettings because atrophic glands

collapse as a result of the procedure. In hysterectomy

specimens, glands are dilated and lined by a single layer

of cells that are often flattened. Mitotic activity is not

present. In contrast, in simple hyperplasia there is

pseudo-stratification of columnar epithelial cells. Mitotic

activity is variable but present.

In endometrial glandular and stromal breakdown

caused by estrogen withdrawal, proliferative-type glands

appear back-to-back because of loss of intervening
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endometrial stroma. Glands are often fragmented, and

apoptotic bodies are present. Clusters of stromal cells

and fragmented glands surrounded by blood are consis-

tent features (see >Chap. 7, Benign Diseases of the

Endometrium). In contrast, in complex hyperplasia the

glandular outlines are more irregular and complex than

the tubular, proliferative-type glands in breakdown. Fur-

thermore, glandular fragmentation, apoptotic bodies, and

rounded clusters of stromal cells, so-called stromal blue

balls, are usually absent in hyperplasia. In addition, the

tissue fragmentation and artifactual apposition of seg-

ments of surface epithelium encountered in biopsy and

curettage specimens can complicate interpretation and

should be considered prior to rendering a diagnosis of

hyperplasia (> Fig. 8.19).

Atypical hyperplasia must be distinguished from an

atypical polypoid adenomyoma and from well-

differentiated adenocarcinoma. The atypical polypoid

adenomyoma is composed of glands that show variable

architectural complexity and some cytologic atypia

(> Fig. 8.20). Squamous differentiation in the form of

squamous morules is an almost constant feature of

the atypical polypoid adenomyoma. Characteristically,

the glands in the atypical polypoid adenomyoma are

surrounded by smooth muscle, in contrast with the

dense proliferative stroma found in hyperplasia and

the altered or desmoplastic stroma found in association

with well-differentiated carcinoma.
. Fig. 8.19

Artifactual glandular crowding. Apposition of surface

epithelium of fragments of proliferative endometrium

simulates the cystically dilated glands of simple hyperplasia

but is an artifact
Most endometrial carcinomas are readily identified.

However, several recent studies highlight the difficulty

in distinguishing some cases of well-differentiated

carcinoma from atypical hyperplasia on preoperative

endometrial sampling by either biopsy or curettage. Spe-

cific histologic features can often be used to separate

hyperplasia from well-differentiated carcinoma that

reduce the subjectivity of the evaluation. In the presence

of invasion the endometrial stroma interacts directly

with malignant cells, and the morphologic changes it

undergoes can serve as a means of identifying carcinoma.

The stromal and epithelial alterations associated with

invasive carcinoma are referred to collectively as endome-

trial stromal invasion. There are three useful criteria, any

of which identifies stromal invasion: (1) an irregular

infiltration of glands associated with an altered fibroblastic

stroma (desmoplastic response); (2) a confluent glandular

pattern in which individual glands, uninterrupted by

stroma merge, at times creating a cribriform pattern; and

(3) an extensive papillary pattern. It should be noted that

on occasion complex hyperplasias can display a papillary

architecture, including the presence of fibrovascular cores,

but in contrast to the papillary pattern of carcinoma,

complex hyperplasia is characterized by bland cytology,

absence of epithelial stratification, and a low level of

mitotic activity [56]. It has been reported that a process

manifesting the features of invasion must be sufficiently

extensive to involve half (2.1 mm) of a low-power field

4.2 mm in diameter to have value in predicting the
. Fig. 8.20

Atypical polypoid adenomyoma. Crowded complex glands

with squamous morules are surrounded by a fibromuscular

stroma



. Fig. 8.22

Complex atypical hyperplasia with foci of well-

differentiated endometrioid carcinoma. Small aggregates

of glands demonstrate gland fusion and early cribriform

growth
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presence of a biologically significant carcinoma in the

uterus [50, 69]. This criterion, however, should not be

applied too rigidly in view of the potential of missing

a carcinoma in small samples. If unequivocal evidence of

stromal invasion is present in an area measuring less

than one half of a low-power field, a diagnosis of well-

differentiated carcinoma should bemade (> Figs. 8.21 and
> 8.22). The quantification criterion does not apply to

moderately or poorly differentiated carcinomas. The

three criteria for the identification of stromal invasion

are described in greater detail below.

1. The altered stroma that reflects invasion contains par-

allel, densely arranged fibroblasts with more fibrosis

than normal endometrial stroma, that disrupts the

usual glandular pattern (> Fig. 8.23). The stromal

cells are more spindle shaped than are the stromal

cells of proliferative endometrium, with more elon-

gated nuclei. Collagen compresses the stromal cells so

that they have an eosinophilic and wavy appearance

(> Fig. 8.24), compared with the basophilic naked-

nucleus appearance of stromal cells found in prolifer-

ative endometrium and hyperplasia. In specimens

containing fragments of polyps with fibrous stroma,

or specimens from the lower uterine segment, these

features cannot be applied. The distinction of hyper-

plasia from carcinoma in these cases is based on the

identification of a confluent pattern (see below).
. Fig. 8.21

Complex atypical hyperplasia with foci of well-

differentiated endometrioid carcinoma. Small aggregates

of fused glands consistent with early endometrioid

carcinoma are architecturally distinct from the individual

larger glands of associated complex atypical hyperplasia
Atypical polypoid adenomyomas (see >Chap. 7,

Benign Diseases of the Endometrium) contain smooth

muscle and may simulate myometrial invasion (see
> Fig. 8.20) [62]. In contrast with the atypical polyp-

oid adenomyoma, smooth muscle is rarely identified

in curettings of well-differentiated carcinoma even
. Fig. 8.23

Well-differentiated endometrioid carcinoma. Crowded

atypical glands with early glandular confluence are

surrounded by eosinophilic spindled stromal cells, which

constitute a desmoplastic stromal reaction, indicating

stromal invasion by carcinoma



. Fig. 8.24

Well-differentiated endometrioid carcinoma. Stromal

desmoplasia, a manifestation of endometrial stromal

invasion by endometrioid carcinoma, is characterized by

spindled cells with a fibroblastic appearance

. Fig. 8.25

Well-differentiated endometrioid carcinoma. Glands are

fused and interconnected in a confluent glandular pattern,

without intervening stroma, indicating endometrial stromal

invasion by carcinoma

. Fig. 8.26

Well-differentiated endometrioid carcinoma. Complex

branching glands creating a confluent glandular/

labyrinthine pattern and altered (desmoplastic) stroma

indicate endometrial stromal invasion by carcinoma

. Fig. 8.27

Well-differentiated endometrioid carcinoma. Fused glands

creating a cribriform pattern indicate endometrial stromal

invasion by carcinoma
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when there is deep myometrial invasion because only

the exophytic portion of the tumor is removed in

biopsies and curettings.

2. Confluent glandular aggregates without intervening

stroma reflect stromal invasion (> Figs. 8.25 and
> 8.26). Confluent patterns are characterized by glan-

dular configurations in which individual glands are

not surrounded by stroma. Instead, glands appear to

merge into one another to form a complex labyrinth.
Some proliferations are cribriform, resulting from

proliferation and bridging of epithelium (> Fig. 8.27).

3. Complex papillary patterns represent stromal invasion

if multiple, branching, fibrous processes lined by epi-

thelium are present (> Figs. 8.28 and > 8.29). Often,

these papillary structures create a villoglandular pat-

tern. Intraglandular epithelial papillations lacking

a fibrovascular core do not qualify as a feature of

invasion; such proliferation is often encountered in

eosinophilic metaplasia within complex hyperplasia



. Fig. 8.28

Well-differentiated endometrioid carcinoma. A papillary/

villoglandular proliferation indicates carcinoma when the

papillary/villous structures have an exophytic growth

pattern and are not merely intraglandular epithelial

papillae

. Fig. 8.29

Well-differentiated endometrioid carcinoma. A papillary/

villoglandular pattern indicates carcinoma when the

papillary/villous structures are lined by atypical

endometrioid epithelium along the external aspect and

have a central fibrovascular core

. Fig. 8.30

Complex papillary hyperplasia. Intraglandular papillae

reflect a papillary variant of hyperplasia rather than

carcinoma (compare with > Fig. 8.28)

. Fig. 8.31

Complex papillary hyperplasia. Papillae can lack or contain

fibrovascular cores; their intraglandular location and

absence of atypia indicates a hyperplasia rather than

a papillary pattern of carcinoma
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(see below). Delicate papillary structures (with or

without fibrovascular cores), often accompanied by

metaplastic changes (mucinous, eosinophilic cell)

and often occurring in polyps, are a feature of simple

and complex papillary hyperplasias (> Figs. 8.30 and
> 8.31) [56]. In these lesions, the cytology is bland and
the epithelium overlying the fibrovascular cores is not

stratified. The mitotic index and the Ki-67 prolifera-

tion index are very low.

In the past, the presence of masses of squamous epi-

thelium replacing the endometrial stroma was considered

a feature of invasion [50]. Masses of squamous epithelium

with minimal nuclear atypia that extensively replace the



. Table 8.2

Hysterectomy findings when atypical hyperplasiaa is

present in curettings (89 patients)

Finding No. (%)

Carcinoma 15 (17)

Grade

Well differentiated 15 (100)

Moderately differentiated 0

Poorly differentiated 0

Myometrial invasion

None 8 (53)b

Inner one third 7 (47)b

1 mm or less 5

2–4 mm 2

aA diagnosis of atypical hyperplasia based on cytological atypia in the

absence of endometrial stromal invasion.
bThe percentages refer to the proportion of carcinomas in the hyster-

ectomy specimen.

Adapted with permission from [50].

. Table 8.3

Hysterectomy findings when well-differentiated

carcinomaa is present in curettings (115 patients)

Finding No. (%)

Carcinoma 58 (50)

Grade

Well differentiated 38 (66)b

Moderately differentiated 14 (24)b

Poorly differentiated 6 (10)b

Myometrial invasion 42 (72)b

Inner one third 28 (48)b

Middle and outer third 14 (24)b

aA diagnosis of well-differentiated carcinoma based on identification

of endometrial stromal invasion.
bThe percentages refer to the proportion of carcinomas in the hyster-

ectomy specimen.

Adapted with permission from [50].
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endometrium (over a 2-mm2 area) reflect stromal inva-

sion only if they are associated with a desmoplastic

response or a confluent glandular pattern.

Increasing degrees of nuclear atypia, mitotic activity,

and stratification of cells in curettings are associated with

a higher frequency of carcinoma in the uterus but are of

limited value because even a mild degree of these changes

is associated with carcinoma in nearly one third of

cases [56]. Even with mild atypia, low mitotic activity,

and lesser degrees of stratification in curettings, 20% of

residual carcinomas in the resected uterus are moderately

or poorly differentiated, and 10% deeply invade the

myometrium. These other features in curettings, although

useful, therefore are not sufficiently accurate to predict

whether a biologically significant lesion is present in the

uterus. Unfortunately, assessing varying degrees of nuclear

atypia in this borderline group of lesions is subjective and

not easily reproduced. In contrast, when stromal invasion

is absent in curettings, carcinoma is found in the uterus in

only 17% of cases, and the carcinomas are well differenti-

ated and either confined to the endometrium or only

superficially invasive (> Table 8.2).

If stromal invasion is present in curettings, residual

carcinoma is found in the uterus in half; more than one

third of the carcinomas are moderately or poorly differ-

entiated, and a fourth of them invade deeply into the

myometrium (> Table 8.3). A small proportion (7%) of

patients with invasion in curettings will have extrauterine

metastases at hysterectomy, and half with metastasis will
die of tumor [50]. Thus, the absence of stromal invasion

provides the basis for distinguishing atypical hyperplasia

from a biologically significant, well-differentiated carci-

noma [46, 50]. A number of more recent studies have

found higher frequencies of endometrial carcinoma

(43–52%) in hysterectomy specimens following

a diagnosis of atypical hyperplasia [39, 92, 96]. Of the

carcinomas detected in two of these studies, 43% were

stage IC or greater. In the most recent study, only 10.6%

were stage IC while 30.9%were stage IB and the remaining

were stage IA. These studies included patients who had

been diagnosed by either curettage or biopsy, but there

were no significant differences in the frequencies with

which carcinoma was detected at hysterectomy in those

patients who received a curettage compared to those who

had been biopsied. However, in one of these studies, the

biopsy and curettage specimens were not reviewed to

confirm the absence of features of stromal invasion in

these specimens [39]. More recently, additional studies

have demonstrated that clinically significant endometrial

proliferations, that is, those that have a high likelihood of

myometrial invasion, can be recognized when either suf-

ficient architectural complexity or nuclear atypia, includ-

ing prominence of nucleoli, is present [60, 63]. In

addition, the strong association of a desmoplastic stromal

response with a myoinvasive lesion was confirmed.

The identification of stromal invasion is important

because it is semiquantitative, therefore less subjective

than other criteria, and it delineates a biologically signif-

icant lesion that has a much greater likelihood of metas-

tasis than one in which invasion is absent. Experimental
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studies of neoplasms from the breast, colon, pancreas, and

lung lend support to the division of endometrial prolifer-

ations into noninvasive and invasive forms based on the

histologic alterations observed in the endometrial stroma.

These studies demonstrate profound molecular and

structural alterations in the stroma adjacent to invasive

as compared with noninvasive tumors. Invasive tumors

can induce a conversion of stromal fibroblasts into

myofibroblasts, which elaborate extracellular matrix com-

ponents, such as type V collagen and proteoglycans, which

are increased in desmoplasia and are readily observed by

light microscopy using the criteria for stromal invasion as

outlined. It has been shown that tumor cells produce

growth factors such as platelet-derived growth factor,

epidermal-derived growth factor, and insulin-like growth

factor, which may play a role in stimulating the growth of

stromal cells surrounding tumors.
Reproducibility Studies and Adjunctive
Techniques in the Classification of
Endometrial Hyperplasias

A number of studies have addressed the reproducibility of

the diagnosis of endometrial hyperplasia and its distinc-

tion from well-differentiated carcinoma [11, 44, 97].

One study of 100 endometrial biopsy and curettage spec-

imens ranging from proliferative endometrium to well-

differentiated carcinoma found substantial interobserver

agreement for diagnoses of hyperplasia without atypia and

well-differentiated carcinoma but only moderate agree-

ment for the diagnosis of atypical hyperplasia [44]. Several

histologic features, including nuclear enlargement,

vesicular change, nuclear pleomorphism, chromatic irreg-

ularities, loss of polarity, nuclear rounding, and presence

of nucleoli, were associated with a diagnosis of atypical

hyperplasia by univariable logistic regression analysis.

However, of the histologic features evaluated, the only

feature that was associated with the distinction of atypical

hyperplasia from hyperplasia without atypia in multivar-

iable logistic regression analysis was the presence of

nucleoli.

The features that were associated with the distinction

of carcinoma from atypical hyperplasia in both

univariable and multivariable analysis included stromal

alteration (stromal desmoplasia) and glandular conflu-

ence. A more recent study found similar values for

intraobserver agreement and slightly lower values for

interobserver agreement [11]. In addition, the study con-

firmed that the category of atypical hyperplasia has the

lowest diagnostic reproducibility of the various categories.
Similar histologic features were found to be useful for

distinguishing the various diagnostic categories, although

the utility of the presence of nucleoli for diagnosing

atypical hyperplasia and of stromal alteration for diagnos-

ing well-differentiated carcinoma were somewhat less, as

evidenced by lower mean interobserver agreement values

for these features. Thus, interobserver agreement is lowest

for the diagnostic category of atypical hyperplasia, indi-

cating that further refinement of the histologic criteria,

enhanced endometrial sampling techniques, and novel

objective analyses are required to improve the reproduc-

ibility of the diagnosis of atypical hyperplasia.

Some investigators have attempted to use computer-

ized morphometric analyses of endometrial hyperplasias

to predict coexistent carcinoma in hysterectomy speci-

mens [2, 4, 6, 7, 22]. Nuclear morphometry alone has

been shown to be insufficiently sensitive and specific to

properly distinguish hyperplasias that are associated with

carcinoma from those that are not [2, 4]. Although, the

combination of architectural and nuclear morphometric

features has been shown to be useful for predicting risk of

endometrial carcinoma in patients with hyperplasia it has

not become widely used because it is labor intensive and

too costly to be practical for most laboratories [5–8, 22].

More recently, investigators have proposed that endo-

metrial proliferations be broadly divided into two catego-

ries based on the molecular genetic analysis of clonality

[65–67]. Proliferations that are polyclonal are regarded as

a response to an abnormal hormonal environment – either

unopposed estrogenic stimulation associated with anovu-

latory cycles or exogenous estrogenic stimulation – and

are designated ‘‘hyperplasia.’’ Monoclonal lesions, on the

other hand, are associated with an increased risk of pro-

gression to carcinoma and are designated ‘‘endometrial

intraepithelial neoplasia’’ (EIN). The rationale cited for

this approach is that therapy for hyperplasia should be

aimed at treating the suspected cause and symptoms,

whereas EIN should be removed or ablated. Since proges-

tin treatment can frequently suppress atypical hyperplasia

and well-differentiated endometrioid carcinoma this is

not a good reason for adopting the EIN classification.

Because clonality cannot routinely be performed on diag-

nostic specimens in most laboratories, it has been pro-

posed that the diagnosis of EIN be made when glandular

crowding results in a volume percentage of stroma less

than 55%. Ideally, this parameter would be assessed by

morphometric analysis, which has been shown to separate

hyperplasias, particularly those classified as non-atypical

by light microscopic assessment, into monoclonal and

polyclonal lesions [67]. For practicality, routine light

microscopic assessment aided by an ocular graticule and



Precursor Lesions of Endometrial Carcinoma 8 373
a web-based tutorial that correlates patterns of

endometrial proliferations with clonality data has been

proposed as an alternative to morphometry. However, in

a recent nested case-control study the risk of progression

to carcinoma was similar after either a diagnosis of EIN or

atypical hyperplasia [54]. In addition, the diagnostic

reproducibility of the light microscopic assessment of

volume percentage stroma has not been adequately deter-

mined. Finally, cytologic atypia that allegedly differs from

atypia as shown in the WHO classification is required for

the diagnosis of EIN and is defined as cytology that differs

from normal endometrial glands present in the same

sample. Thus, when compared to a simplified version of

the WHO classification system that collapses the four

categories into two (hyperplasia and atypical hyperplasia)

there are no apparent advantages to the use of the EIN

system. In the future, molecular genetic data will undoubt-

edly play a role in the classification of these lesions, but at

present since the WHO system is well understood and in

widespread use, the proposed hyperplasia–EIN classifica-

tion system is not recommended for clinical practice.
. Table 8.4

Follow-up of hyperplasia and atypical hyperplasia in 170

patients

Type of

hyperplasia

No. of

patients

Regressed Persisted

Progressed

to

carcinoma

No. (%) No. (%) No. (%)

Hyperplasia 122 97 (80) 23 (19) 2 (2)

Atypical

hyperplasia

48 29 (60) 8 (17) 11 (23)

Adapted with permission from [49].
Molecular Genetics and
Immunohistochemistry

Molecular genetic studies are mentioned only briefly here

with a more detailed discussion in the chapter on

‘‘Endometrial Carcinoma’’ (see >Chap. 9, Endometrial

Carcinoma). There have been a number of molecular

genetic alterations identified in atypical endometrial

hyperplasia, including microsatellite instability and muta-

tions in the PTEN tumor suppressor gene and the KRAS

oncogene [57]. Of note, these are the most common

molecular genetic alterations in endometrioid carcinoma.

These findings support clinicopathologic and epidemio-

logic data indicating that atypical endometrial hyperplasia

is the immediate precursor for endometrioid carcinoma.

PTEN mutations are found at approximately the same

frequency in complex atypical hyperplasia and carcinoma

and have rarely been described in hyperplasia without

atypia [34]. In addition, KRASmutations and microsatel-

lite instability have been reported in complex atypical

hyperplasia [23, 25, 57]. Only a relatively small number

of hyperplasias without atypia have been analyzed for

mutations in PTEN, KRAS, and for microsatellite insta-

bility. Studies suggest that all of these alterations occur

before the development of invasion but it is not clear when

in the progression of the disease they occur.

Currently, immunohistochemistry does not play a role

in the diagnosis of endometrial hyperplasia. Although
a number of studies have been done with a wide variety

of antibodies, none have been found to have diagnostic

utility.
Behavior

Many of the past studies designed to determine the out-

come of women with endometrial hyperplasia did not

consider cytologic and architectural features separately.

This issue was addressed in a retrospective analysis of

170 patients with endometrial hyperplasia on curettings

with amean follow-up of 13.4 years inwhich hysterectomy

was not performed before 1 year after the initial diagnosis.

Various histologic features were evaluated, and cytologic

and architectural abnormalities were analyzed indepen-

dently in an effort to delineate the histologic features

associated with an increased risk of progression to

carcinoma. A third of the patients with both non-atypical

and atypical hyperplasia were asymptomatic after the

diagnostic curettage and required no further treatment.

Only 2 (2%) of 122 patients with hyperplasia lacking

cytologic atypia, one with simple and one with complex

hyperplasia, progressed to carcinoma. The two cases of

simple hyperplasia that progressed to carcinoma first

developed atypical hyperplasia. In contrast, 11 (23%) of

the 48 women with atypical hyperplasia progressed to

carcinoma (> Table 8.4); 8% of patients with simple atyp-

ical hyperplasia and 29% of patients with complex atypical

hyperplasia progressed to carcinoma (> Table 8.5). The

presence of glandular complexity and crowding

superimposed on atypia, therefore, appears to place the

patient at greater risk than does cytologic atypia alone.

The differences in progression to carcinoma among the

four subgroups, however, were not statistically significant.

Similar findings were subsequently reported by other
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investigators [8, 26]. More recently a nested case-control

study of 138 cases diagnosed with endometrial hyperplasia

followed by carcinoma at least 1 year later with 241 con-

trols (matched for age, date and follow-up duration, and

counter-matched for endometrial hyperplasia diagnosis)

showed that women with both simple and complex endo-

metrial hyperplasia without atypia, had a 10% probability

of developing carcinoma in contrast to a 40% probability

for women with atypical hyperplasia, both simple and

complex [53]. These studies show that cytologic atypia is

the most useful feature in identifying a lesion that might

progress to carcinoma.

The carcinomas that develop in patients with hyper-

plasia are relatively innocuous [32, 49]. In one study,
. Table 8.5

Follow-up of simple and complex hyperplasia and atypical

hyperplasia in 170 patients

Type of

hyperplasia

No. of

patients

Regressed Persisted

Progressed

to

carcinoma

No. (%) No. (%) No. (%)

Simple 93 74 (80) 18 (19) 1 (1)

Complex 29 23 (80) 5 (17) 1 (3)

Simple

atypical

13 9 (69) 3 (23) 1 (8)

Complex

atypical

35 20 (57) 5 (14) 10 (29)

Adapted with permission from [49].

. Table 8.6

Clinical and pathological findings from 11 ‘‘untreated’’ women

Age range

Polycystic ovarian disease

Obese

Mean time of progression

Grade 1 adenocarcinoma

Grade 2 adenocarcinoma

Carcinoma confined to endometrium or superficially invasive

Metastatic carcinoma

aGrade 1 adenocarcinoma with squamous differentiation that extended to

a paraaortic lymph node. Patient was treated with abdominal radiation an

Adapted with permission from [49].
the mean duration of progression of hyperplasia without

atypia to carcinoma is nearly 10 years, and it takes a mean

of 4 years to progress from atypical hyperplasia to clini-

cally evident carcinoma [49]. In another study the median

interval from atypical hyperplasia to carcinoma was 6.7

years. A comparison of the clinicopathologic features and

behavior of the carcinomas developing after a diagnosis of

atypical hyperplasia in women at the age of 40 years or

younger compared with women over the age of 40 years is

shown in >Table 8.6. Although all but one of the carci-

nomas that developed from atypical hyperplasia were well

differentiated and minimally invasive, one well-

differentiated tumor that extended into the endocervix

metastasized to the pelvic peritoneum and a paraaortic

lymph node. After abdominal radiation the patient was

disease free 19 years later. These findings and others sug-

gest [10] that carcinomas associated with hyperplasia are

relatively innocuous compared with carcinomas without

associated hyperplasia.

It has been shown that 17–43% of women with atyp-

ical hyperplasia in curettings will have awell-differentiated

carcinoma in the uterus if a hysterectomy is performed

within 1 month of the curettage [46, 89]. Increasing

degrees of nuclear atypia, mitotic activity, and stratifica-

tion of cells in curettings are associated with a higher

frequency of carcinoma in the uterus. With long-term

follow-up, however, only 11–40% of women with atypical

hyperplasia develop carcinoma if a hysterectomy is not

done [32, 49]. Thus, the lesion designated as well-

differentiated carcinoma usually remains stable for

a long period of time. Reasons that may account for the

relatively low rate of progression to carcinoma in
with progression of atypical hyperplasia to carcinoma

40 years and younger

(8 patients)

Over 40 years

(3 patients)

23–40 years 43–50 years

4 (50%) 0

4 (50%) 1

3.3 years 7.8 years

8 (100%) 2 (66%)

0 1 (33%)

8 (100%) 3 (100%)

1a 0

the endocervix subsequently metastasized to pelvic peritoneum and

d is alive and well 19 years later.
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untreated patients with atypical hyperplasia include

a general tendency for the highest grade of atypical hyper-

plasia to be selected for hysterectomy, leaving the lesser

degree of atypia for conservative management, and atyp-

ical hyperplasia may not be the precursor of all forms of

endometrial cancer, but only of a type that is slowly

progressive.

A more recent study of the behavior of endometrial

hyperplasia found that most cases of endometrial hyper-

plasia without atypia regressed spontaneously whereas

those with complex atypical hyperplasia were much

more likely to persist [90]. Another recent study con-

firmed the significance of cytologic atypia in predicting

increased risk of associated endometrial carcinoma in

hysterectomy specimens [38]. Because most atypical

hyperplasias have complex architecture, it is complex

atypical hyperplasia that is associated with

a significant risk of persistence and progression to

carcinoma. Hence, this lesion is regarded as a direct

precursor of well-differentiated endometrioid carci-

noma of the endometrium. However, hyperplasia is

identified in a prior endometrial specimen or in the

hysterectomy specimen in only 35–75% of women

with endometrial carcinoma [3, 10, 13, 20, 31, 42]. In

those reports that specified the number of hyperplasias

that were classified as atypical, 14–36% of women with

endometrial carcinoma had associated atypical hyperpla-

sia [31, 42]. It is unclear whether failure to identify an

associated atypical hyperplasia in all cases of endometrioid

carcinoma reflects overgrowth of a preexisting hyperplasia
. Table 8.7

Pertinent findings in endometrium in women with abnormal b

Age

Premenopausal [43]

40 years

(n = 5,460)

Finding in endometrial specimena No. (%)

Carcinoma 0 (—)

Atypical hyperplasia 0 (—)

Hyperplasia 6 (1)

Atrophy 7 (2)

Polyp 6 (1)

Proliferative 139 (29)

Secretory 241 (50)

aNot all the endometrial findings in the study by Kaminski and Stevens are
bA category of atypical hyperplasia was not specified in this study.

NK, not known.
by carcinoma or the development of carcinoma through

a different pathway.
Management

Management of patients with endometrial hyperplasia is

based on clinical factors, which include the desire to

preserve fertility in young women and associated medical

conditions that render older women at high risk for

a surgical procedure, and microscopic findings [47].
Premenopausal Women (Less Than 40 Years
of Age)

Most premenopausal women who present with abnormal

bleeding have nonspecific hormonal disorders that are

self-limited. These women are at low risk of having carci-

noma (> Table 8.7). In a study of 460 women 40 years of

age and younger, 6 (1.3%) had ‘‘mild’’ hyperplasia

(simple hyperplasia) but none had atypical hyperplasia

or carcinoma [43]. Therefore, most women in this age

group with abnormal bleeding do not require an endome-

trial biopsy. Women with risk factors for endometrial

cancer, such as polycystic ovarian disease or obesity, and

women with persistent bleeding should have an endome-

trial biopsy performed. Traditionally, evaluation of such

patients has been by curettage in the operating room but it
leeding according to age

Perimenopausal [43]

40–55 years

(n = 5,748)

Postmenopausal [58]

55 years

(n = 5,226)

No. (%) No. (%)

3 (0.4) 15 (7)

5 (0.7) NKb

41 (6).0 34 (15)

51 (7).0 127 (56)

13 (2).0 19 (8)

273 (36) 31 (14)

287 (38) 0 (—)

listed and therefore percentages do not total 100%.
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Hysterectomy findings according to the presence of atypi-

cal hyperplasia or well-differentiated adenocarcinoma in
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has been shown by some studies that office-based endo-

metrial sampling devices such as the Pipelle device are

comparable and are substantially less expensive, with

96% agreement between the biopsy and hysterectomy

findings [30, 82, 87].

If a diagnosis of simple or complex hyperplasia is

made, the patient can be treated conservatively because

these lesions have an extremely low risk (1–2%) of

progression to carcinoma. Because the transit time to

carcinoma is approximately 10 years and hyperplasia with-

out cytologic atypia first progresses through atypical

hyperplasia before becoming carcinoma, follow-up and

periodic endometrial biopsies suffice [49]. Conservative

management of young women with simple hyperplasia

and complex hyperplasia resulted in subsequent pregnan-

cies in 29% and 20% of these women, respectively, in one

study (> Table 8.8) [49].

Women with atypical hyperplasia on an endometrial

biopsy who wish to preserve their fertility should be

treated with progestin suppression. In view of the very

similar accuracy of endometrial biopsy and curettage and

the low risk of an associated endometrial carcinoma in

women younger than 40 years of age, a curettage need not

be performed to exclude carcinoma but close follow-up

and periodic endometrial biopsies are necessary.

A conservative plan of management is justified because

the risk of progression to carcinoma in young women is

low and the carcinomas that do develop tend to be innoc-

uous (> Table 8.9); 20% of those women less than 40 years

of age can subsequently become pregnant and have nor-

mal deliveries [74]. A recent study of complex hyperplasia

with and without atypia found that progestin therapy
. Table 8.8

Subsequent pregnancies in ‘‘untreated’’ women with

hyperplasia and atypical hyperplasia

Diagnosis

No. of

patients,40

No. of

patients who

became

pregnant

No. of full-

term

pregnancies

Simple

hyperplasia

35 10 (29%) 19

Complex

hyperplasia

15 3 (20%) 4

Atypical

hyperplasia

(simple and

complex)

24 3 (13%) 4

Adapted from [49].
resulted in regression of complex atypical hyperplasia

(> Table 8.10) but that the majority of complex hyperpla-

sias without atypia regressed with or without progestin

therapy [75]. This study also found that higher doses and

longer duration of progestin therapy increase the likeli-

hood of regression of complex atypical hyperplasia

(> Table 8.11).

Conservative management also can be considered for

women diagnosed with well-differentiated carcinoma.

One study of progestin treatment of atypical hyperplasia

and well-differentiated carcinoma in women under age 40

found that 75% of women with carcinoma and 95% with

atypical hyperplasia had regression of their lesions [74]. In

addition, all patients were alive without evidence of pro-

gressive disease during the follow-up period. The median

duration of progestin treatment necessary to effect regres-

sion was 9 months. In another study, 62% of women

under the age of 40 years treated with progestins alone

for endometrial carcinoma responded to the hormonal

therapy, although 23% of these later developed recurrent

disease [45]. Ninety percent of the patients were alive

without evidence of disease during the follow-up period.

The lower frequency of responders in this study may have

been a result of the relatively short duration of the hor-

monal therapy. Thus, in premenopausal women, atypical

hyperplasia and well-differentiated carcinoma can be
curettings in women under 40 years of age

Curettings

Atypical

hyperplasia

(n = 517)

Well-differentiated

carcinoma

(n = 535)

Hysterectomy

findings No. No.

Carcinoma 2 (12%) 13 (37%)

Grade 1 2 10

Grade 2 0 3

Myometrial invasion

Endometrium

only

2 3

Inner one third 0 9

Middle one

third

0 1

Adapted from [50].



. Table 8.10

Risk of persistence/progression of complex hyperplasia with and without atypia in relation to progestin therapy

Complex hyperplasia without atypia (n = 115) Complex atypical hyperplasia (n = 70)

Treatment Regression (n = 82) Persist/progress (n = 33) Regression (n = 44) Persist/progress (n = 26)

No progestin (n = 20) 14 (70%) 6 (30%) 6 (33%) 12 (67%)

Progestin (n = 95) 68 (72%) 27 (28%) 38 (73%) 14 (27%)

. Table 8.11

Risk of persistence/progression of complex hyperplasia with and without atypia in relation to duration of progestin therapy

Complex hyperplasia without atypia (n = 115) Complex atypical hyperplasia (n = 70)

Duration of Rx Regression (n = 82) Persist/progress (n = 33) Regression (n = 44) Persist/progress (n = 26)

<3 months 71% 30% 62% 38%

>3 months 73% 28% 87% 13%
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regarded as a single clinicopathologic entity for manage-

ment purposes. Nonetheless, pathologists should dis-

tinguish atypical hyperplasia from well-differentiated

carcinoma since atypical hyperplasia is more likely to

respond to progestin treatment. If conservative manage-

ment is elected, magnetic resonance imaging (MRI) must

be performed to exclude deep myometrial invasion or the

presence of a coexisting ovarian neoplasm.
Perimenopausal Women (40 to 55 Years
of Age)

Abnormal bleeding in the perimenopausal age group can

be managed in a similar fashion as in younger women

because perimenopausal women also are at low risk of

having carcinoma (see >Table 8.7). Most simple and

complex hyperplasias in the 40- to 55-year-old age group

are related to anovulation and are self-limited. Nonethe-

less, a biopsy is usually performed to exclude carcinoma.

Patients with a diagnosis of atypical hyperplasia can be

treated with progestins or a hysterectomy.

Nearly 60% of atypical hyperplasias regress, but the

likelihood of residual carcinoma in the uterus after

a curettage increases with age. For patients in the 40- to

55-year age range, treatment should be individualized.

Regression occurs frequently, and the risk of residual

carcinoma is lower than in older women. Therefore,

observation or suppression with progestins monitored by

endometrial biopsies every 3 months suffices. If the lesion

persists, a hysterectomy may have to be performed.
Postmenopausal Women (Over 55 Years
of Age)

Women in the postmenopausal age group who have

abnormal bleeding have a significant risk of having either

carcinoma or atypical hyperplasia (see >Table 8.7).

Accordingly, abnormal bleeding requires immediate

evaluation with an endometrial biopsy. A diagnosis of

hyperplasia or atypical hyperplasia should be evaluated

with a fractional curettage. If the curettings demonstrate

hyperplasia without atypia, conservative management is

an option because these types of hyperplasia are related to

unopposed estrogenic stimulation, either from exogenous

hormone treatment or because of peripheral conversion of

androgens to estrogen in adipose tissue. Most (80%)

hyperplasias treated with cyclic medroxyprogesterone

acetate at 10 mg/day for 14 days regress; none progressed

to carcinoma in a prospective study of 65 postmenopausal

women [26]. Conservative management, which makes use

of either observation only or treatment with medroxypro-

gesterone to produce a medical curettage, therefore, is

adequate. Repeated episodes of irregular bleeding that

are not responsive to hormone treatment require

a hysterectomy. Hysterectomy is the treatment of choice

for a diagnosis of atypical hyperplasia based on

a curettage. In postmenopausal women with surgical risk

factors that preclude a hysterectomy, continuous treat-

ment with 20–40 mg/day megestrol acetate can be used

effectively to avoid surgery. In a study of 70 women treated

with complex hyperplasia (38 women) and atypical hyper-

plasia (32 women), surgery was avoided in 93% of
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patients. The hyperplasias (atypical and non-atypical)

completely regressed in 85% after a mean follow-up of

more than 5 years. None of the lesions progressed to

carcinoma [28].

For postmenopausal women with hyperplasia or atyp-

ical hyperplasia who are receiving exogenous estrogen,

termination of the estrogen usually suffices even for atyp-

ical hyperplasia, because these proliferations regress after

the stimulus for their growth has been removed. Alterna-

tively, the addition of cyclically or continuous adminis-

tered medroxyprogesterone in women being treated with

estrogen can be considered because the use of even low

doses of progestins substantially reduces the risk of devel-

opment of endometrial hyperplasia and carcinoma [91].

Using a 7- to 14-day regimen of orally administered 10 mg

medroxy-progesterone to postmenopausal women receiv-

ing estrogen, 5 endometrial carcinomas were detected in

5,402 woman-years of continuous estrogen therapy [29].

This incidence is not greater than that of untreated post-

menopausal women, in whom the expected incidence of

endometrial cancer is 1–2 per 1,000 woman-years, that is,

5.4–9.8 cases. The addition of continuous low doses of

norethindrone acetate to estradiol therapy also reduces the

incidence of endometrial hyperplasia in postmenopausal

women. Hyperplasia developed in 15% of women receiv-

ing unopposed estradiol therapy compared to less than 1%

of those receiving continuous low doses of norethindrone

combined with estradiol [52].
. Fig. 8.32

Complex hyperplasia with treatment (progestin) effect.

Individual glands with complex profiles are interspersed

with inactive glands within endometrial stroma (a). The

confluent glandular pattern of the prior endometrioid

carcinoma is absent. Glands exhibit mucinous change (b)
Morphologic Changes Associated with
Progestin Treatment

Treatment with progestins for women with complex atyp-

ical hyperplasia and well-differentiated carcinoma has

become an accepted alternative to hysterectomy. Correct

interpretation of the morphologic changes that result

from the treatment is required for the appropriate man-

agement of women who chose this therapeutic approach.

Unfortunately, there have been few studies to describe

these changes. One recent study, described a number of

histologic changes including decreased gland-to-stroma

ratio, decreased glandular cellularity, reduced to absent

mitotic activity, loss of cytologic atypia, and a variety of

metaplastic changes (> Figs. 8.32 and > 8.33) [94]. In

addition, cribriform and papillary architectural changes

may be induced by treatment and confused with disease

progression. Importantly, the persistence of architectural

abnormalities and/or cytologic atypia after 6 months of

treatment were the only histologic features found to be

associated with treatment failure. Based on these findings,
a classification of progestin-treated lesions was proposed

(> Table 8.12). It is important that the pretreatment

specimen be available for review in order for the pathol-

ogist to evaluate the response to progestin treatment, and

therefore provide information to the gynecologist that will

assist in modifying or discontinuing therapy.
Endometrial Cellular Changes:
Metaplasia, Cellular Differentiation

In contrast to hyperplasia, which is a proliferative response

to estrogenic stimulation, metaplasia represents cytoplas-

mic differentiation. The cytoplasmic alterations (metapla-

sia) are manifested by eosinophilic, ciliated cell (tubal),
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squamous, secretory/clear, and mucinous differentiation.

Metaplasias develop most commonly in response to estro-

genic and progestational stimulation, although these

changes may develop in response to various other stimuli

as well. Thus, the morphologic response of the endome-

trium to hormonal stimulation is complex and is reflected

by a combination of architectural, nuclear, and cytoplas-

mic alterations. Although classifications separate hyperpla-

sia and the various metaplasias, both are usually intimately

associated and cannot always be separately classified.
. Fig. 8.33

Complex hyperplasia with treatment (progestin) effect.

Complex glands exhibit prominent metaplastic changes

(eosinophilic, mucinous, tubal), which are commonly seen,

along with reduction of nuclear atypia, as a result of

progestin therapy

. Table 8.12

Classification of progestin-treated lesions of the

endometrium

Diagnosis Histologic features

Progestin-treated

complex hyperplasia

No cytologic atypia with

crowded, back-to-back glands

and/or a confluent glandular

pattern (cribriform and/or

papillary)

Progestin-treated CAH Cytologic atypia with crowded,

back-to-back glands that lack

a confluent glandular pattern

Progestin-treated well-

differentiated carcinoma

Cytologic atypia with confluent

glandular pattern (cribriform

and/or papillary pattern)

Adapted with permission from [94].
Definitions and Classification

Metaplasia is defined as replacement of one type of adult

tissue by another type that is not normally found in that

location. In the endometrium, most of the changes that

are designated as metaplasia represent a variety of cyto-

plasmic alterations or forms of differentiation that are not

encountered in normal proliferative endometrium but do

not qualify as true metaplasia. Accordingly, it has been

suggested that a more appropriate term is change [84].

Use of the term change also has the advantage of providing

a descriptive designation without employing a specific

mechanism of development. In this chapter, the terms

metaplasia, change, and differentiation are used inter-

changeably. The various forms of cellular differentiation

are typically focal when unaccompanied by hyperplasia

but can be diffuse when hyperplasia is present. The

WHO classification subdivides endometrial metaplasia

as follows: squamous, mucinous, ciliary, hobnail, clear

cell, eosinophilic, surface syncytial, papillary proliferation,

and Arias–Stella effect [77]. This classification combines

both cytologic and architectural alterations, some of

which have different etiologies. As previously noted, the

endometrial epithelium can undergo a variety of cytoplas-

mic changes in response to different stimuli that can be

observed in both benign and malignant conditions.

A simplified classification of these cytoplasmic changes is

shown in >Table 8.13. It is important to recognize the

various cytoplasmic changes because they are benign and

can be confused with hyperplasia. When hyperplasia and

the cytoplasmic alterations coexist, as they often do, the

hyperplasia should be classified, but it is not necessary to

describe the cytoplasmic changes because they do not

influence prognosis (see section >Behavior).
Clinical Features

The frequent association of the various endometrial cyto-

plasmic changes with hyperplasia probably results from a

hyperestrogenic state. More than 70% of perimenopausal
. Table 8.13

Classification of endometrial cellular (cytoplasmic) changes

Eosinophilic (including syncytial change)

Squamous (squamous metaplasia)

Ciliated cell (tubal metaplasia)

Secretory and clear cell

Mucinous
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and postmenopausal women with metaplasia had received

exogenous estrogen in one study [35]. In addition, most

young women with metaplasia have clinical manifesta-

tions of persistent anovulation and primary infertility,

features of polycystic ovarian disease [18, 35]. Metaplasia

also may occur in various benign conditions, including

polyps, endometritis, trauma, and vitamin A deficiency

[18, 27, 35, 36].
Pathologic Findings

The various types of endometrial cytoplasmic changes

have no distinctive gross features.
Eosinophilic Change

Eosinophilic change is the most common cytoplasmic

alteration (> Figs. 8.34 and > 8.35). Several types of

eosinophilic cytoplasmic transformation occur, all of

them innocuous. Ciliated cells, squamous cells, oncocytes,

and papillary and surface syncytial change all may have

eosinophilic cytoplasm. However, eosinophilic cells also

occur in association with hyperplasia, particularly atypical
. Fig. 8.34

Complex hyperplasia (without atypia) with eosinophilic

metaplasia. Intraglandular epithelial tufts composed of

bland cells with abundant eosinophilic cytoplasm are

present within a non-atypical hyperplasia
hyperplasia. Glands may be partially or completely lined

by eosinophilic cells. Eosinophilic cells that line glands can

show considerable variation in shape. They may be colum-

nar when associated with atypical hyperplasia, rounded

when associated with ciliated cells, or polygonal, forming

pavement-like aggregates, when they merge with cells that

show squamous differentiation. In hyperplastic lesions,

aggregates of eosinophilic cells often form intraglandular

papillary tufts and bridges, thus simulating carcinoma.

Eosinophilic cells contain variable amounts of cytoplasm

that at times can be partially vacuolated. The nuclei tend

to be round and somewhat stratified. In most instances,

the nuclei are smaller, more uniform, and lack the irregu-

lar nuclear membrane, coarse chromatin, and nucleoli

that characterize cells with true cytologic atypia. Occasion-

ally, the nuclei can be enlarged and contain a single prom-

inent nucleolus. Mitotic figures are rarely present. On the

endometrial surface, cells with eosinophilic cytoplasm

typically merge into a syncytium that either can be flat or

more commonly form papillary processes [76]. Typically,

the papillary processes lack connective tissue support and

contain small cystic spaces filled with polymorphonuclear

leukocytes. This lesion has been referred to as surface

syncytial change, papillary syncytial change, or papillary

metaplasia [36, 84]. We prefer the term eosinophilic
. Fig. 8.35

Complex atypical hyperplasia with eosinophilic metaplasia.

Intraglandular epithelial clusters composed of rounded

cells with abundant eosinophilic cytoplasm are present

within an atypical hyperplasia; assessment of atypia is

based on the appearance of the glandular epithelium,

which displays vesicular nuclei with prominent nucleoli

and loss of polarity
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syncytial change because the lesion is characteristically

composed of eosinophilic cells forming a syncytium and

can involve glands as well as the surface. Eosinophilic

syncytial change is commonly associated with endometrial

stromal breakdown or inflammation, suggesting that it is

a degenerative or a reparative process [98]. A recent study

using immunohistochemical stains for proliferation fur-

ther support the regressive nature of this type of epithelial

change [78]. The nuclei within the syncytium are arranged

haphazardly and piled up; they generally are small and

bland but at times may be round and vesicular and display

alterations in shape and chromatin texture. Mitotic figures

are rare. Hyperchromatic nuclei with smudged chromatin

and irregular nuclear membranes appear degenerated

whereas enlarged, vesicular nuclei with a prominent

nucleolus and smooth nuclear membranes appear reac-

tive. These degenerative and reparative changes should not

be interpreted as nuclear atypia. Eosinophilic change can

be seen in combination with hobnail secretory change on

occasion. In fact, typically the various types of metaplasia

occur concomitantly.
Squamous Differentiation
(Squamous Metaplasia)

Squamous differentiation may occur in all forms of hyper-

plasia (> Figs. 8.36–8.38) as well as in carcinoma. It is
. Fig. 8.36

Complex hyperplasia (without atypia) with squamous

metaplasia. Islands of squamousmetaplastic epithelium are

intimately admixed with non-atypical hyperplastic glands
especially common in the more atypical endometrial pro-

liferations and is rare in normally cycling endometrium or

in simple and complex hyperplasias. The squamous cells

are usually cytologically bland. The degree of nuclear

atypia, when present, generally parallels that of the glan-

dular cells. Typically, the squamous cells have a moderate

amount of eosinophilic cytoplasm and are surrounded by

a well-defined cell membrane. Often they merge with

eosinophilic cells that qualify as eosinophilic change. The

squamous cells tend to be rounded or polygonal but may

be spindle shaped, forming a circumscribed nest (squa-

mous morule) within the gland lumen (> Fig. 8.37).

Morules reflect immature or incomplete squamous differ-

entiation. The cells are smaller and the cytoplasm is less

prominent than in more completely differentiated squa-

mous cells. Central keratinization and necrosis rarely

occur. Eventually, proliferation results in protrusion of

the squamous cells into the lumen, leading to replacement

of the lumen by nests of squamous cells and coalescence

with neighboring glands undergoing the same process.

Mitotic activity is rare. A recent study found that squa-

mous morules in hyperplastic proliferations lack expres-

sion of the estrogen and progesterone receptors and

demonstrate rare to undetectable Ki-67 proliferative activ-

ity when compared to the associated hyperplastic epithe-

lium. However, the glandular and squamous components

had identical PTEN mutations indicating that the squa-

mous component is clonally related to the glandular
. Fig. 8.37

Complex hyperplasia (without atypia) with squamous

metaplasia. Squamousmorules are intimately admixedwith

non-atypical hyperplastic glands exhibiting tubal

metaplasia as well



. Fig. 8.39

Complex hyperplasia (without atypia) with tubal

metaplasia. Crowded glands have multiple cell types,

including ciliated cells and those with rounded nuclei and

cytoplasmic clearing (halos), similar to those seen in

fallopian tube epithelium

. Fig. 8.38

Complex hyperplasia (without atypia) with squamous

metaplasia. Squamous metaplastic epithelium with central

necrosis forms a confluent mass intimately admixed with

non-atypical hyperplastic glands but should not be

interpreted as an indicator of stromal invasion when the

glandular component does not manifest confluence or

induce desmoplasia
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component. The authors concluded that the squamous

morules are inert elements of the proliferative lesions.

Importantly, since they are often associated with complex

atypical hyperplasia and endometrioid carcinoma their

presence on endometrial sampling, in the absence of an

identifiable proliferative process, should result in close

follow-up of the patient for the possibility of an under

sampled or occult glandular lesion [59].
Ciliated Cell Change (Tubal Metaplasia)

Cilia are not usually evident microscopically in prolifera-

tive endometrial glandular cells, although they may be

observed on the endometrial surface [61]. Ciliated cells

occasionally are observed in isolated glands in atrophic or

inactive endometria or in polyps in the absence of hyper-

plasia. The presence of a significant number of ciliated

glandular cells is referred to as ciliated cell change or tubal

metaplasia because of the resemblance to the epithelium

of the fallopian tube. The ciliated cells are often round

and slightly enlarged, but the nuclear membranes are

smooth and uniform and the chromatin is fine and evenly

dispersed. There is no nuclear atypia. The ciliated cells

may be interspersed singly or in small groups among non-

ciliated cells, or they may line a larger segment of a gland.

Mitotic activity is limited to the adjacent non-ciliated
cells. Ciliated cell change may occur in glands in the

absence of hyperplasia. Dilated venous sinusoids are also

frequently present. All these changes reflect a mild degree

of estrogenic stimulation. Ciliated cell change frequently

accompanies simple, complex, or atypical hyperplasia

(> Figs. 8.39–8.41).
Secretory and Hobnail Change

Secretory change is characterized by columnar cells with

sub- or supranuclear vacuoles containing clear glyco-

genated cytoplasm resembling the glandular cells of early

secretory endometrium. These cells also can be observed

in nonneoplastic proliferative endometria but are seen

more often in association with hyperplasia or carcinoma

(> Fig. 8.42) [48, 51]. Rarely, the cells in secretory change

can display hobnail morphology reminiscent of the Arias–

Stella reaction (> Fig. 8.43); such hobnail change, with

or without the cytoplasmic vacuolization of secretory

change (> Fig. 8.44), should not be misinterpreted as

endometrial intraepithelial carcinoma (see below). At

times secretory change can result from progestational

stimulation, but often there is no such association.

Columnar cells with secretory change may merge with

polygonal-shaped clear cells and with squamous cells

containing clear glycogenated cytoplasm. The accumula-

tion of glycogen can occur in the cytoplasm of a variety of

cell types.



. Fig. 8.40

Complex hyperplasia (without atypia) with tubal

metaplasia. Crowded glands have some ciliated cells and

cells with nuclear rounding and cytoplasmic clearing

. Fig. 8.41

Complex atypical hyperplasia with tubal metaplasia.

Markedly crowded glands have some cells with rounded

nuclei and cytoplasmic clearing indicating underlying tubal

metaplasia but the nuclear enlargement and loss of polarity

are beyond that attributable to metaplasia and indicate

atypia

. Fig. 8.42

Complex hyperplasia (without atypia) with secretory

change. Crowded glands have elongated nuclei and

discrete sub- and supranuclear vacuoles, reminiscent of day

18 secretory endometrium

. Fig. 8.43

Complex hyperplasia (without atypia) with hobnail change.

Crowded glands with cells containing hyperchromatic

rounded nuclei that bulge into the gland lumen and some

cytoplasmic clearing with vacuolization are reminiscent of

the Arias–Stella reaction
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Mucinous Change

Mucinous change is characterized by mucinous epithe-

lium resembling that of the endocervix cytologically,

histochemically, and ultrastructurally [21]. Although it

is one of the least commonly encountered cytoplasmic

alterations, it occurs more frequently than generally
described. The mucinous epithelium tends to be dis-

tributed focally and is composed of tall columnar cells

with bland, basally oriented nuclei and clear, slightly

granular cytoplasm (> Figs. 8.45 and > 8.46). At times

mucinous change is accompanied by a papillary pro-

liferation. The papillary processes contain normal but

compressed stromal cells and are lined by nonstratified



. Fig. 8.44

Complex hyperplasia (without atypia) with hobnail change.

Crowded glands are partially lined by epithelial tufts

containing cells with hyperchromatic rounded nuclei that

bulge into the gland lumen. These tufts also share features

with eosinophilic cell change

. Fig. 8.45

Complex hyperplasia (without atypia) with mucinous

change. Crowded glands have abundant pale mucinous

cytoplasm and basally situated small nuclei

. Fig. 8.46

Complex hyperplasia (without atypia) with mucinous

change. Crowded glands are lined by cells with pale

mucinous cytoplasm and small round nuclei, with some

forming papillary tufts
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columnar epithelium, which may have mucinous

areas. Mitotic figures are rare. The cytoplasm is clear

in hematoxylin and eosin (H&E) stains because it

contains mucin, which is periodic acid–Schiff (PAS)

positive and diastase resistant and stains with

mucicarmine, toluidine blue, and alcian blue. In con-

trast to mucinous epithelium, the vacuolated cyto-

plasm of secretory endometrium contains glycogen.

On rare occasion, the mucinous epithelium may
contain goblet cells and is referred to as intestinal

metaplasia.

Mucinous differentiation can be seen in a spectrum of

epithelial proliferations ranging from benign to malig-

nant. In one study, the likelihood of finding carcinoma

associated with mucinous proliferations of the endome-

trium varies according to the degrees of architectural

complexity and cytologic atypia of the lesions [71]. Archi-

tecturally simple lesions with papillary projections into

luminal spaces and no cytologic atypia were found to

have carcinoma on follow-up only when the initial spec-

imen also contained atypical hyperplasia; otherwise,

none of these simple mucinous proliferations were

associated with carcinoma on follow-up. More complex

proliferations with microglandular or cribriform patterns

and minimal cytologic atypia, often presenting as

endometrial surface lesions without coexistent atypical

hyperplasia, were found to have well-differentiated

noninvasive or minimally invasive carcinoma on follow-

up in 65% of cases. Highly complex proliferations with

glandular budding, cribriform growth, and branching of

villous structures that also displayed moderate to severe

cytologic atypia were invariably associated with carcinoma

on follow-up (> Fig. 8.47). Importantly, 80% of the

study patients were over age 50. Thus, in perimenopausal

and postmenopausal women with complex mucinous

proliferations, including those with and without

cytologic atypia, the risk of finding coexistent carcinoma

is high.



. Fig. 8.47

Complex atypical mucinous proliferation. This term is used

for limited specimens in which crowded, fused, or cribriform

glands with mucinous cytoplasmic change and atypical

nuclei are concerning for at least complex atypical

hyperplasia but there is little or no associated stroma to

diagnose stromal invasion. Such lesions are often

associated with FIGO gradel endometrioid carcinoma on

follow-up, as occurred in this case

Precursor Lesions of Endometrial Carcinoma 8 385
Mixed Cellular Changes

Mixtures of different types of cellular changes are

common. Most are closely related and represent different

morphologic responses to a variety of stimuli, including

estrogenic stimulation [35]. For example, eosinophilic

change, especially eosinophilic syncytial change, may

resemble squamous epithelium and often is associated

with squamous metaplasia. Likewise, eosinophilic and

ciliated cell change share many morphologic features and

commonly occur together.

Differential Diagnosis

Themost important aspect of the evaluation of the various

metaplasias and cellular changes is not to confuse

them with hyperplasia or carcinoma, which is best

accomplished by evaluating the glandular architecture

and cytological features. In hyperplasia, the glandular

outlines are irregular and complex and there is stratifica-

tion of the epithelium reflecting a proliferative process. In

contrast, in the various cytoplasmic changes the glandular

outlines are regular and have a tubular configuration,

although cystic dilatation and slight glandular irregularity

occasionally can occur.

Although the various cellular changes may be accom-

panied by slight nuclear enlargement, the cells lack the
abnormal chromatin patterns that characterize the nuclei

in atypical hyperplasia. At times the various cellular

changes may look ominous and suggest carcinoma, but

evidence of stromal invasion is lacking and therefore

a diagnosis of carcinoma is not justified. For example,

extensive squamous metaplasia may suggest a diagnosis

of carcinoma but without a desmoplastic response or

a confluent glandular pattern, a diagnosis of carcinoma

should not be made. Squamous and eosinophilic change

associated with hyperplasia can fill and bridge gland

lumens but lack a true confluent or cribriform pattern.

Mucinous change at times can form complex papillary

processes, but the stroma of the papillae is composed of

normal endometrial stroma and the epithelium lacks

cytologic atypia.
Behavior

Cytoplasmic changes, other than eosinophilic syncytial

change, rarely occur in the absence of hyperplasia or

carcinoma [41]. In the absence of hyperplasia, these

changes (metaplasia) had no clinical significance in

one study of 89 patients [35]. In a long-term follow-

up study of endometrial hyperplasia, 5 of 11 patients

with atypical hyperplasia and associated squamous

metaplasia eventually developed carcinoma, indicating

that atypical hyperplasia with squamous metaplasia

has malignant potential [49]. Inasmuch as the cytoplas-

mic changes by themselves have no prognostic signifi-

cance, the importance of recognizing them lies in not

confusing these benign processes with hyperplasia or

carcinoma.
Management

The management of endometrial cytoplasmic changes

depends entirely on the nature of the associated prolifer-

ative process. If hyperplasia is present it should be

managed accordingly. Endometrial cytoplasmic changes

without hyperplasia do not require treatment.
Endometrial Intraepithelial Carcinoma

Definition and Pathologic Findings

Serous carcinoma is the prototypic endometrial carci-

noma that is not related to estrogenic stimulation and

typically occurs in the setting of endometrial atrophy.

Serous carcinoma is frequently associated with
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a putative precursor lesion, termed ‘‘endometrial

intraepithelial carcinoma’’ (EIC). The lesion also has

been referred to as ‘‘carcinoma in situ’’ [86] and ‘‘uter-

ine surface carcinoma’’ [100], but we prefer the term

EIC to CIS because EIC can be associated with meta-

static disease (see following), whereas the term CIS

implies a lesion that does not have metastatic poten-

tial. In view of the association of EIC with serous as
. Fig. 8.48

Endometrial intraepithelial carcinoma (EIC) involving

a polyp. The surface epithelium of the polyp (best seen in

blunt papillary structures along upper left and middle

surface) is lined by markedly atypical cells of EIC (see

> Fig. 8.49)

. Fig. 8.49

Endometrial intraepithelial carcinoma (EIC) involving

a polyp. Higher magnification of an area of the polyp in

> Fig. 8.48 shows markedly atypical cells containing

enlarged vesicular nuclei with prominent nucleoli, hobnail

cells, and apoptotic bodies lining the surface and involving

an underlying gland
opposed to endometrioid carcinoma it is reasonable to

use the term serous EIC as has been proposed in the

WHO classification. EIC is characterized by markedly

atypical nuclei, identical to those of invasive serous

carcinomas, lining the surfaces, and glands of the

atrophic endometrium The lesion can be very small

and focal and is often present on the surface of

a polyp (> Figs. 8.48–8.54) [1, 80]. EIC often has
. Fig. 8.50

Endometrial intraepithelial carcinoma (EIC). Markedly

atypical cells containing enlarged vesicular nuclei with

prominent nucleoli, hobnail cells, and apoptotic bodies are

lining the surface epithelium and partially involving an

underlying gland

. Fig. 8.51

Endometrial intraepithelial carcinoma (EIC). Markedly

atypical cells lining the surface epithelium have enlarged

vesicular nuclei with prominent nucleoli and prominent

hobnail morphology



. Fig. 8.52

Endometrial intraepithelial carcinoma (EIC). Markedly

atypical cells lining endometrial glands have enlarged

vesicular nuclei with prominent nucleoli, numerous mitotic

figures and apoptotic bodies, and prominent hobnail

morphology

. Fig. 8.53

Endometrial intraepithelial carcinoma (EIC). Markedly

atypical cells lining endometrial surface and underlying

glands (upper, middle, and lower left) have enlarged

vesicular nuclei with prominent nucleoli, distinct from the

elongated nuclei in the normal glands (lower middle and

middle right)

. Fig. 8.54

Endometrial intraepithelial carcinoma (EIC). Markedly

atypical cells lining endometrial glands have enlarged

vesicular nuclei with prominent red nucleoli
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a slightly papillary contour and some cells display hobnail

morphology and smudged, hyperchromatic nuclei.

The nuclei are enlarged, and frequently display enlarged

eosinophilic nucleoli. Numerous mitotic figures, includ-

ing atypical ones, are present. On occasion, the abnormal

proliferation involves only a portion of an endometrial
gland (> Fig. 8.50). More recently a lesion has been

described, termed endometrial glandular dysplasia,

which also exhibits cytologic atypia with serous features

but lacks the marked atypia associated with EIC [101].

It has been proposed that this lesion represents the

precursor of EIC and serous carcinoma.
Molecular Biology and
Immunohistochemistry

Molecular genetic evidence supports the concept that EIC

is a precursor lesion of serous carcinoma. Studies have

demonstrated immunohistochemical overexpression of

p53 protein, loss of heterozygosity of chromosome 17p,

and corresponding p53 gene mutations in a high propor-

tion of serous carcinomas and EIC (> Fig. 8.55) [79, 88].

The finding of diffuse, intense staining for p53 is highly

correlated with identification of p53 mutation in these

cases. Lack of immunoreactivity for p53, however, does

not exclude the presence of a mutation in p53 because

mutations have been detected in a small number of serous

carcinomas that were nonreactive for p53 due to the

formation of a truncated or unstable protein [88]. Identi-

cal p53 gene mutations have been found in the EIC and

adjacent serous carcinoma in several cases. Examples of

pure EIC unassociated with serous carcinoma also have

been shown to contain p53 mutations. In addition, a case

of pure EIC has been shown to contain p53 mutation in

the absence of loss of heterozygosity of chromosome 17p,

suggesting that p53 mutation occurs early in the evolution
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of serous carcinoma [88]. The finding of EIC unassociated

with invasive carcinoma and the presence of identical p53

mutations in both lesions support the view that EIC is the

precursor lesion of serous carcinoma. As mentioned

above, endometrial glandular dysplasia has been suggested

as a precursor to EIC, in part based on a study that has

shown that these lesions show intense staining for p53, as
. Fig. 8.56

Extensive endometrial intraepithelial carcinoma (EIC)/

minimal uterine serous carcinoma. An endometrial polyp

involved by EIC on its surface, as well as in the adjacent

endometrium (left), contains crowded glands measuring

less than 1 cm but verging on being confluent, suggesting

early stromal invasion

. Fig. 8.55

Endometrial intraepithelial carcinoma (EIC). Surface

epithelium and underlying glands involved by EIC are

highlighted by diffuse/strong nuclear expression of p53;

normal glands are negative
well as p53 mutations. Additional preliminary studies

have suggested that endometrial glandular dysplasia is

preceded by histologically normal lesions that demon-

strate increased expression of p53 and p53 mutations.

These histologically normal appearing glands have been

called ‘‘p53 signatures’’ because of the expression of p53

[40, 99]. Presently, their relationship to serous carcinoma

has not been definitely determined, but future studies will

likely be done to further our understanding of their bio-

logic significance in the pathogenesis of serous carcinoma.
Differential Diagnosis

The distinction of extensive EIC from early serous carci-

noma has not been well defined. Crowded glands involved

by EIC within a polyp or within the endometrium should

be classified as extensive EIC when the proliferation lacks

a confluent glandular pattern, demonstrates no evidence

of stromal desmoplasia (stromal invasion), and is less than

1 cm in greatest dimension. When either glandular con-

fluence or stromal invasion is present and the proliferation

exceeds 1 cm in greatest dimension, the lesion qualifies as

serous carcinoma. Lesions with glandular confluence or

stromal invasion but measuring less than 1 cm can be

subclassified as minimal uterine serous carcinoma

(> Figs. 8.56 and > 8.57; see following). It is important

to note, however, that metastatic serous carcinoma can be
. Fig. 8.57

Extensive endometrial intraepithelial carcinoma (EIC)/

minimal uterine serous carcinoma. Immunohistochemical

stain for p53 highlights the extent of the lesion in

> Fig. 8.56
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found in other sites in the genital tract and in the abdomen

in the absence of demonstrable invasion in uteri with EIC,

indicating that EIC is capable of metastasizing without

first invading the stroma of the endometrium [9, 85].

EIC must be distinguished from benign metaplastic

endometrial lesions that can mimic the nuclear changes

seen in EIC, which include eosinophilic cell change, hob-

nail change, and tubal metaplasia. At times, eosinophilic

cell change and hobnail change can display enlarged,

smudged, hyperchromatic nuclei, but these nuclei usually

have a degenerative appearance and typically lack the

prominent nucleoli seen in EIC. On occasion, however,

the nuclei can appear more overtly atypical, with promi-

nent nucleoli, suggesting EIC (see > Figs. 8.43 and
> 8.44). Tubal metaplasia typically displays enlarged,

hyperchromatic nuclei, but these are admixed with other

cell types, including ciliated cells and intercalated cells,

and nucleoli are usually not prominent. Immunohisto-

chemistry for Ki-67, a proliferation marker, is very useful

for distinguishing EIC from eosinophilic cell change and

tubal metaplasia in that EIC typically displays a very high

proliferation index (virtually all the nuclei express Ki-67),

whereas the metaplasias have very low proliferation indi-

ces. In addition, EIC is usually diffusely and strongly

positive for p53, whereas eosinophilic metaplasia is typi-

cally negative or occasionally displays weak or scattered

moderate nuclear staining. Preliminary data based on

a small number of cases indicate that tubal metaplasia

and eosinophilic metaplasia do not strongly overexpress

p53 [73]. Thus, the combination of Ki67 and p53 immu-

nohistochemical stains is useful to distinguish EIC from

metaplasia when the distinction is difficult by morpho-

logic assessment alone.
Behavior and Treatment

There are limited data on the behavior of pure EIC.

A recent study found that patients with pure EIC, and

those with minimal uterine serous carcinoma (less than

1 cm of carcinoma in the endometrium) lacking myo-

metrial or vascular invasion and no evidence of extrauter-

ine disease, had an overall survival of 100% after a mean

follow-up of 27 months [95]. The majority of these

patients received no treatment after hysterectomy. In

addition, the few patients with involvement of endocervical

glands by EIC (stage IIA disease) were also alive without

evidence of disease at intervals ranging from 12 to 54

months. Similarly, in another study of stage IA serous

carcinoma, 11 of 13 patients were alive without evidence

of disease after a median follow-up of 38 months [16]. In
contrast, patients with either EIC or minimal serous

carcinoma and evidence of extrauterine disease (even

microscopic disease) all died of disease despite intensive

chemotherapy [95]. Accordingly, patients with a diagnosis

of EIC in an endometrial biopsy or curettage specimen

should undergo careful surgical staging at the time of

hysterectomy.
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. Table 9.1

Pathogenetic forms of endometrial carcinoma

Feature Type I Type II

Unopposed

estrogen

Present Absent

Menopausal status Pre- and

perimenopausal

Postmenopausal

Precursor lesion Atypical

hyperplasia

Endometrial

intraepithelial

carcinoma

Tumor grade Low High

Myometrial

invasion

Variable, often

minimal

Variable, often

deep

Histologic

subtypes

Endometrioid Serous and clear

cell

Behavior Indolent Aggressive

Genetic alterations PTEN mutation P53 mutation

Microsatellite

instability

K-ras mutation
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Epidemiology

Endometrial carcinoma is the most common invasive

neoplasm of the female genital tract and the fourth most

frequently diagnosed cancer in women in the USA. In

2008, it is estimated there will have been 40,100 new

cases and 7,470 deaths resulting from this neoplasm.

These figures represent an estimated 6% of the new cancer

cases and 3% of the cancer deaths in women [377]. World-

wide, approximately 150,000 cases are diagnosed each

year, making endometrial carcinoma the fifth most com-

mon cancer in women [304, 305]. The incidence of endo-

metrial cancer varies widely throughout the world. The

highest rates occur in North America and Europe, whereas

rates in developing countries and Japan are four to five

times lower. The incidence is also about twice as high in

whites compared to blacks. However, the proportion of

endometrial cancer related deaths is higher in blacks due

to a relative increase in the incidence of high-risk endo-

metrial carcinoma in the black population. The reason for

this is not well understood but access to and quality of

health care as well as genetics are considered possible

factors [17].
Classification

Based on clinicopathologic and molecular genetic fea-

tures, endometrial carcinoma can be broadly divided

into two major categories, referred to as type I and

type II. As discussed, factors associated with unopposed

estrogenic stimulation, such as obesity and exogenous

hormone use, as well as the presence of endometrial

hyperplasia, are related to the development of the most

common form of endometrial carcinoma, the

endometrioid subtype, which is the prototype of type

I carcinoma [44]. More recent studies have confirmed

this association by demonstrating elevated serum estrogen

levels in patients with endometrioid carcinoma [50, 323].

It also has been recognized that some forms of endome-

trial carcinoma appear to be unrelated to hormonal fac-

tors and hyperplasia [363]. Serous carcinoma is the most

common form of endometrial carcinoma that is not

related to estrogenic stimulation and represents type II

carcinoma. Molecular genetic studies, as discussed below,

have provided further support for the dualistic categori-

zation by identifying significant molecular genetic differ-

ences between the two types (>Table 9.1). Most of the

other histologic subtypes of endometrial carcinoma can be

classified as variants of either type I or II on the basis of
clinicopathologic, immunohistochemical, and molecular

features. Thus, other low-grade carcinomas, which are

associated with endometrial hyperplasia and estrogenic

stimulation, such as mucinous or low-grade endometrioid

with squamous differentiation, are type I carcinomas. In

contrast, some clear cell carcinomas share features with

serous carcinoma and are considered a type II carcinoma.

However, recent data suggests that clear cell carcinomas

are a heterogenous group of tumors and that some may fit

in the type I category (see below in >Clear Cell

Carcinoma).

A modified version of the recent World Health Orga-

nization (WHO) and International Society of Gynecolog-

ical Pathologists (ISGYP) classification of endometrial

carcinoma is shown in >Table 9.2 [356]. This classifica-

tion has certain limitations. The WHO classification uses

the term papillary in the designation of serous carcinoma.

Although uterine serous carcinomas often demonstrate

papillary growth, a papillary pattern can be seen in other

carcinomas, including villoglandular, mucinous, and

clear cell carcinomas. Thus, papillary growth is not specifi-

cally associated with serous differentiation. Hence, its

use in designating subtypes of endometrial carcinoma

should be avoided. Malignant Mesodermal (Müllerian)

mixed tumors (MMMTs, carcinosarcomas) are classified

as mixed epithelial and nonepithelial tumors in the WHO

classification of uterine tumors but as epithelial tumors in



. Table 9.2

Classification of endometrial carcinomaa

Endometrioid adenocarcinoma

Villoglandular

Secretory

Ciliated cell

Endometrioid adenocarcinoma with squamous

differentiation

Serous carcinoma

Clear cell carcinoma

Mucinous carcinoma

Squamous carcinoma

Mixed types of carcinoma

Undifferentiated carcinoma

aModified World Health Organization and International Society of

Gynecological Pathologists Histologic Classification of Endometrial

Carcinoma.
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the ovarian tumor classification. This inconsistency

reflects the confusion over the histogenesis and classifica-

tion of carcinosarcomas in different anatomic sites.

Recent molecular genetic data support the concept that

both components in these biphasic tumors are clonally

derived from a transformed epithelial cell. Accordingly,

many investigators now consider these neoplasms as

poorly differentiated carcinomas that display sarcomatous

differentiation (see the following).
Etiology

Hormonal Stimulation

The strong association between replacement estrogen

therapy and the development of endometrial cancer was

demonstrated in a number of case-control studies in the

late 1970s [155, 157, 253, 264, 360, 376, 449]. More recent

reviews summarize the data generated by numerous stud-

ies of hormonal therapy and risk of endometrial cancer

and confirm the increased risk of unopposed estrogen

therapy [39, 315]. A study of endogenous hormones and

endometrial cancer demonstrated that the risk associated

with elevated levels of unopposed estrogen varies according

to menopausal status [323]. In particular, high estrone and

albumin-bound estradiol levels were associated with

increased risk in postmenopausal women, but high levels

of total, free, and albumin-bound estradiol were unrelated

to increased risk in premenopausal women. In addition,
high circulating levels of androstenedione were iden-

tified as a risk factor in both pre- and postmeno-

pausal women. In both age groups, the risk associated

with obesity was not affected by adjustment for hormones.

Factors that lower the exposure of the endometrium to

unopposed estrogen reduce the risk of endometrial cancer;

these include the addition of progestin to hormone

replacement regimens, the use of oral contraceptives, and

smoking [1, 32, 39, 131, 139, 156, 211, 243, 306, 315, 422].

It has been shown that women using unopposed estrogen

for more than 2 years have a two- to threefold increase in

the risk of endometrial cancer, whereas women receiving

progestins in conjunction with estrogen have no increa-

sed risk [309]. One large case-control study demonstrated

that the use of oral contraceptives for at least 1 year

reduces the risk of endometrial carcinoma by 50% and

that protection persists at least 15 years after discontinu-

ation [1]. The risk of endometrial carcinoma may also

be effected by polymorphisms in the estrogen receptor

genes; however, the mechanism responsible is not cur-

rently understood [31].

The data on the risk of endometrial cancer in patients

on tamoxifen are conflicting [358]. Tamoxifen is a non-

steroidal compound that acts by competing with estro-

gen for estrogen receptors. In reproductive age women

it therefore has an antiestrogenic effect, but in postmeno-

pausal (hypoestrogenic) women it has weak estrogenic

effects. Some large studies have reported that there is

a significantly increased risk of endometrial cancer, appar-

ently related to dose and duration of use, whereas others

have not shown a significant risk [25, 42, 86, 127, 128, 130,

210, 330, 338, 339, 390, 411]. In addition, some studies

have reported a higher proportion of high-risk types of

carcinomas in tamoxifen-treated women whereas others

have found predominantly low-grade carcinomas [36,

128, 255, 370]. Thus, some investigators are convinced

that tamoxifen confers an increased risk of endometrial

cancer while others believe the evidence is inconclusive

[90, 185, 189, 199, 223, 254].
Constitutional Factors

Obesity, like estrogen replacement therapy, is a well-defined

risk factor for endometrial cancer [415], with reported

relative risks ranging from 2 to 10 [304, 305]. The risk

can be explained by the increased availability of peripheral

estrogens as a result of aromatization of androgens to

estrogens in adipose tissue and lower concentrations of

sex hormone-binding globulins in obese women [114].
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Diabetes has been repeatedly associated with an increased

risk of endometrial cancer, ranging from 1.2 to 2.1, and

this risk appears to be independent of other frequently

associated variables such as obesity [50, 304, 305]. Other

factors that have been associated with an increased risk

of endometrial cancer include early age of menarche, later

age of menopause, and nulliparity. The association with

nulliparity appears to be primarily on the basis of infertility

due to chronic anovulation in which unopposed estrogenic

stimulation occurs [50, 305]. The protective effect of preg-

nancy appears to be related and restricted to the first full-

term pregnancy because abortions and increasing numbers

of births do not influence the risk.
Diet

Endometrial cancer risk is correlated with total caloric

intake, total protein intake, and frequency of consumption

of meat, eggs, milk, fats, and oils. These dietary factors, as

well as decreased energy expenditure and physical exercise

associated with a sedentary lifestyle, aremajor determinants

of obesity, which is an established risk factor. The indepen-

dent contribution of specific dietary factors to endometrial

cancer risk has not been clearly established [245, 305].

A recent study suggests that activity decreases the risk of

endometrial cancer independent of body weight [415].
Molecular Genetics

Since the initial proposal that endometrial carcinoma

could be divided into two broad disease entities, it has

been recognized by pathologists that there is a general

correlation of the clinical type with the morphologic fea-

tures of the endometrial tumor. For the most part, type I

tumors are associated with endometrioid features and

arise in the setting of hyperplasia, whereas type II tumors

are often of serous histology and present in a back-

ground of endometrial atrophy. Although somewhat

oversimplified given the diversity of histologic subtypes

of endometrial carcinoma, this histologic distinction is

important to the understanding of endometrial carcinoma

at the molecular level. For conceptual and practical rea-

sons, this section does not attempt to provide an exhaus-

tive list of the cancer-causing genes that have been studied

but rather is intended to provide the reader with an

overview of the current understanding of the molecular

genetics of endometrial carcinoma. For this reason, the

two tumor types are discussed separately, recognizing that

many of the early molecular studies did not clearly classify

the tumors by morphologic type.
Endometrioid Carcinoma

Over the past 3 decades, a number of cancer-causing genes

have been analyzed in endometrial carcinoma. Recently,

a number of studies have shown that the most freq-

uently altered gene in endometrioid carcinoma is the

PTEN tumor suppressor gene, which is mutated in

30–54% of cases [333, 395]. PTEN is located on chromo-

some 10q23.3 and encodes a dual-specificity phospha-

tase [247]. The primary target is the lipid molecule

phosphatidylinositol-3,4,5-triphosphate (PIP3) that is in-

volved in a signal transduction pathway that regulates cell

growth and apoptosis. The dephosphorylation of PIP3

counteracts the activity of a protein complex called PI3K

(phosphoinositol 3 kinase) that leads to the conversion

of PIP2 (phosphatidylinositol-4,5-diphosphate) to PIP3.

Consequently, the inactivating mutations in PTEN result

in increased levels of PIP3, which activates downstream

molecules including phosphorylation of AKT. AKT is

a central regulator of numerous pathways involved in cell

proliferation, cell growth, and apoptosis that are altered in

cancer development. Although the specific consequences

of PTENmutation have not been completely elucidated in

endometrial carcinoma development it has been noted

that the frequency of PTEN mutation is similar in all

three grades of endometrioid carcinoma. In addition, it

is mutated in approximately 20–48% of atypical and

nonatypical hyperplasias [246, 259]. These findings sug-

gest that inactivation of this gene is important early in the

pathogenesis of endometrioid carcinoma. Genetic mouse

models with germline heterozygous deletion of PTEN

spontaneously develop endometrial hyperplasia in 100%

of female mice with 20% of female mice showing progres-

sion to carcinoma supporting an early role of Pten in

endometrial tumorigenesis [320]. Furthermore, a recent

epidemiologic study found that the presence of PTEN

mutations in complex atypical hyperplasia did not predict

progression to carcinoma [230]. In sum, these findings

suggest that PTENmutations may be central to the devel-

opment of hyperplasia, but may not play a role in the

transition to carcinoma.

Of further interest, recent publications have identified

mutations in the PIK3CA oncogene, the catalytic subunit

of PI3K, in endometrioid carcinoma [170, 301]. The

mutations are found in endometrioid carcinoma with

and without PTEN mutations but are more common in

tumors with PTEN mutations. An additional study

showed that while PTEN mutations occur in a similar

frequency in complex atypical hyperplasia and carcinoma,

PIK3CAmutations are rare in complex atypical hyperpla-

sia and occur in approximately 39% of carcinoma and are
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present in all three tumor grades [170]. These studies

suggest that the inactivation of PTEN and the activation

of PIK3CA have different roles in the development of

endometrioid carcinoma. While PTEN is important in

the development of hyperplasia, mutations in PIK3CA

may play a role in the transition of complex atypical

hyperplasia to carcinoma. Although the biologic basis of

this has not yet been elucidated, understanding PTEN and

PIK3CA mutations and their roles in the development of

endometrial hyperplasia and carcinoma may provide tar-

gets for therapeutic intervention before the development

of malignant disease.

The p53 tumor suppressor gene has been extensively

studied in endometrial cancer, as in other tumors. p53

encodes a DNA-binding phosphoprotein that is involved

in cell cycle control and apoptosis. Mutations in p53 are

found in approximately 10% of all endometrioid carcino-

mas, with most occurring in grade 3, and occasionally in

grade 2, tumors. Overall, p53 mutations occur in approx-

imately 50% of grade 3 tumors, and they have not been

identified in grade 1 tumors or endometrial hyperplasia

[234]. This finding is consistent with a role for p53 in the

progression, but not the initiation, of endometrioid

carcinoma.

Another molecular alteration in endometrioid car-

cinomas that has received substantial attention is the

molecular phenotype called microsatellite instability.

Microsatellite instability is defined as alterations in

the length of short, repetitive DNA sequences, called

microsatellites, in tumors when compared to DNA pre-

pared from the same patient’s normal tissue. This molec-

ular phenotype is detected in tumors that lack an intact

DNA mismatch repair system, a fundamental cellular

mechanism for preventing DNA alterations that are cre-

ated largely during DNA replication. In tumors that dis-

play microsatellite instability, the DNA mismatch repair

system has been inactivated either through mutation or

‘‘silencing’’ by promoter hypermethylation of one of the

DNA mismatch repair genes [118]. The consequence of

inactivating the DNA mismatch repair system is an

increase in the rate at which mutations occur, a factor

that clearly contributes to tumorigenesis. Microsatellite

instability is found in tumors from patients affected by

hereditary nonpolyposis colorectal carcinoma (HNPCC),

a syndrome in which endometrial carcinoma is the most

common noncolorectal malignancy [115]. Microsatellite

instability also is present in approximately 20% of spo-

radic endometrial cancers and can be found in complex

atypical hyperplasias that are associated with cancers that

demonstrate instability [107, 246, 280]. Recent reports

have suggested that like colorectal carcinoma, endometrial
carcinomas with microsatellite instability may demon-

strate specific histologic features (see below in discussion

of >Hereditary Nonpolyposis Colorectal Carcinoma)

[52]. Unlike the familial cases, which are due to germline

mutations in one of the DNA mismatch repair genes

(MSH2, MLH1, MSH6, or PMS2), microsatellite instabil-

ity in the sporadic cases is most commonly due to inacti-

vation of the MLH1 gene by promoter hypermethylation.

This epigenetic alteration results in lack of expression of

MLH1, which can be detected by immunohistochemistry.

Interestingly, the hypermethylation ofMLH1 can be found

in complex atypical hyperplasia that does not demonstrate

microsatellite instability [116]. Thus, it remains unclear

exactly when in the development of endometrial neoplasia

the DNA mismatch repair system becomes inactivated.

Further studies of endometrial hyperplasia are warranted

to address this important biologic and potentially clini-

cally relevant question.

A number of oncogenes have been studied in endo-

metrial carcinomas, but only a few are altered in

a significant number of cases. Mutations in the KRAS

proto-oncogene have been identified consistently in

10–30% of endometrial cancers in several studies [48,

113, 234]. The mutations have been found in all grades

of endometrioid carcinoma and have been reported in

complex atypical hyperplasia, suggesting a relatively early

role for KRAS mutations in this tumor type. KRAS

encodes a guanine nucleotide-binding protein of 21 kDa

that plays a role in the regulation of cell growth and

differentiation by transducing signals from activated

transmembrane receptors. In the mutant form, KRAS is

constitutively ‘‘on’’ even in the absence of an activated

receptor. Recently, mutations in FGFR2 (fibroblast growth

factor receptor 2) have been identified in 16% of

endometrioid carcinomas and that KRAS and FGFR2

mutations are mutually exclusive [55, 321]. In addition,

mutations in the CTNNB1 gene, which encodes the

b-catenin protein, have been found in approximately

15–20% of endometrioid carcinomas, occurring primarily

in tumors with squamous differentiation [133, 220, 353].

Other oncogenes that have been found to be overexpressed

or amplified are EGFR, CMYC, HER-2/neu, BCL2, and

CFMS [47, 177, 242, 397]. Additional studies on these

genes are needed to more definitively determine their

role in endometrial cancer.
Serous Carcinoma

Compared to endometrioid carcinoma, relatively little is

known about serous carcinoma at the molecular level,



398 9 Endometrial Carcinoma
partly because of its relative infrequency and because this

tumor type is not analyzed separately in many molecular

studies. Although a number of candidate cancer genes

have been analyzed in serous carcinoma, only the p53

tumor suppressor gene has been shown to be altered in

a significant number, with mutations identified in almost

90% of cases [273, 396]. In fact, there are few other solid

tumors that demonstrate a mutation frequency in a single

gene as high as that of p53 in serous endometrial carci-

noma. Furthermore, approximately 75% of endometrial

intraepithelial carcinomas, the putative precursor of

serous carcinoma, have mutations in p53 [396]. In this

setting, it has been shown that intense, diffuse immuno-

histochemical staining for p53 correlates well with p53

mutation. These findings suggest that in serous carcinoma

p53 mutations occur relatively early and are central to the

development of this tumor type; this is in contrast to

endometrioid carcinoma, in which p53 mutations are

relatively uncommon and, when they do occur, they are

largely confined to grade 3 tumors. Thus, it is possible that

the mutation of p53 early in the pathogenesis of serous

carcinoma is an important factor that accounts for its

aggressive behavior. In addition, the fact that p53 muta-

tions occur most commonly in grade 3 endometrioid and

serous carcinomas most likely explains the finding that it

is an indicator of tumors that behave aggressively [16].

In contrast to endometrioid carcinoma, mutations in

KRAS and PTEN appear to be very uncommon in serous

carcinoma, and microsatellite instability has not defini-

tively been detected in this tumor type [234]. A recent

study has described mutations in PIK3CA in 15% of

serous carcinoma suggesting that the PI3K/PTEN/AKT

pathway may be involved in the pathogenesis of a subset

of this tumor type [169]. The same study found that 56%

of serous carcinoma demonstrated staining for EGFR

although they lacked intragenic mutations in the com-

monly mutated exons and failed to show significant

amplification by flourescent in situ hybridization (FISH)

analysis. Studies have suggested that there is amplification

and overexpression of CMYC and HER-2/neu; however, it

is not clear from the literature what percentage of serous

carcinomas demonstrates these alterations.

As is apparent from this discussion, relatively little is

known about the molecular pathogenesis of the twomajor

types of endometrial carcinoma and almost nothing is

known about the more uncommon histologic types of

endometrial carcinoma. However, it is evident from the

studies just described that endometrioid and serous car-

cinoma of the endometrium are distinct biologic entities.

As in other tumor systems, the molecular studies of endo-

metrial cancer support the notion that epithelial-derived
tumors often develop from preinvasive precursors that

accumulate a combination of genetic alterations, thus

providing the cell with the attributes necessary for

unregulated growth. In endometrioid carcinoma it

appears that PTEN alterations may be central to the initi-

ation of proliferative lesions that then acquire mutations

in other cancer-causing genes (e.g., PIK3CA, DNA

mismatch repair genes, KRAS, and p53) in the progression

to malignancy. On the other hand, p53 mutations appear

to be important in the conversion of relatively quiescent,

atrophic endometrium to an intraepithelial form of serous

carcinoma that then sets the stage for the accumulation of

alterations in yet unidentified cancer-causing genes.

The genes that have been described to play a role in

endometrial cancer to date have been genes discovered in

other tumor systems that have subsequently been found to

have alterations in endometrial cancer. It is likely, with the

technologic advances occurring in human genetics and the

information being provided by the human genome pro-

ject, novel genes that are involved in endometrial carcino-

genesis will be identified.
Hereditary Syndromes

Hereditary Nonpolyposis Colorectal
Carcinoma (Lynch Syndrome)

Lynch syndrome is the most common cause of familial

endometrial carcinoma. It is due to germline transmission

of defective DNA mismatch repair genes (MSH2, MLH1,

MSH6, and PMS2) resulting in an autosomal-dominant

inheritance pattern. As described above, mutations in

DNA mismatch repair genes result in the molecular

phenotype of microsatellite instability (MSI), which is

thought to result in an increased rate of mutations in

cancer-causing genes, thus predisposing affected individ-

uals to the development of various cancers. Endometrial

carcinoma is an integral part of HNPCC and women with

early onset endometrial carcinoma may be probands for

affected families (discussed below).

Up to one-third of endometrioid carcinomas demon-

strate abnormal DNA MMR protein expression [101,

272, 308, 414]. This results from MLH1 promoter

hypermethylation in most cases or mutation of MLH1,

MSH2, MSH6, or PMS2 in the rest. Mutation, but not

loss of expression alone, of one of these genes indicates

that the affected patient may be part of HNPCC kindred.

Therefore, DNA MMR protein immunohistochemistry

serves as a screen for HNPCC; it is not a diagnostic test.

For practical purposes, loss of expression of MSH2 and/or
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MSH6 is considered a surrogate for the presence of a muta-

tion involving one of the corresponding genes, whereas loss

of expression ofMLH1 and/or PMS2 is more likely associ-

atedwith an epigenetic etiology unassociatedwithHNPCC.

In an effort to define a target endometrial cancer

population in which the DNA MMR stains might be

informative, several institutions have now begun testing

for DNA MMR abnormalities in endometrial carcinomas

that occur in women younger than 50 years and in older

women whose tumors exhibit morphologic features that

have been reported to covary with high levels of microsat-

ellite instability (MSI-H). Such morphologic features,

although not specific and currently considered of debat-

able significance, include dense peritumoral lympho-

cytes and [140] tumor infiltrating lymphocytes (greater

than 40 TILs per ten high power fields), and tumors

with undifferentiated components [365]. Most HNPCC

tumors are endometrioid, but a proportion of clear cell

and undifferentiated carcinomas, and perhaps even serous

carcinomas and MMMTs, may also belong to this group

[52]. It is increasingly recognized that clear cell carcinoma

of the endometrium might represent a manifestation of

HNPCC [60]; as such, there are rare clear cell carcinomas

with loss ofMSH2 andMSH6, related to mutations in the

corresponding genes. The preliminary data from a study

investigating the feasibility and utility of testing such

patients’ tumors for DNA MMR expression indicate dis-

proportionate representation of tumors lacking MSH2

and MSH6 expression, indirectly indicating mutation in

either of the corresponding genes and possible member-

ship in an HNPCC kindred [140]. Any patient with an

abnormal immunohistochemical result should be referred

for a comprehensive genetics evaluation that might

include MSI testing and, when indicated, methylation

and mutational analysis of the candidate genes.

Loss of expression tends to occur in couplets (MLH1

with PMS2 andMSH2 withMSH6), although examples of

isolated PMS2 loss (without MLH1) or MSH6 loss (with-

outMSH2) are certainly on record. Only complete expres-

sion loss in the setting of a valid positive internal control is

considered interpretable. Valid internal controls include

nonneoplastic endometrial stroma and glands with repro-

ducibly stained nuclei see below in > Endometrioid Car-

cinoma Immunohistochemical Findings. Care should be

taken to ensure that the lesion being assessed is carcinoma,

not hyperplasia. It is also extremely important that the

immunohistochemical methodology and interpretation of

stains be performed with the strictest guidelines in mind,

as performing and interpreting theMLH1 stain, in partic-

ular, can be very problematic. Interpreting anMLH1 stain

as negative in the absence of a valid positive internal
control is a rather common occurrence. Common pitfalls

interpreting these stains are discussed in a recent review

[364]. In one series, IHC with MLH1 and MSH2 anti-

bodies had a sensitivity of 69% and a specificity of 100%

in detecting MSI-H [272]. The addition of PMS2 and

MSH6 antibodies improved the sensitivity to 91%, but

decreased the specificity to 83%. The decreased specificity

was primarily due to loss ofMSH6, likely due to mutation

of MSH6, which has been found in endometrial carcino-

mas that are MSI-low or MS-stable [166]. It has been

proposed that a simple immunohistochemical panel includ-

ing only MSH6 and PMS2 could allow recognition of all

colorectal carcinoma mutation carriers but this has not

yet been tested in endometrial carcinoma patients [366].
Cowden Syndrome

Cowden syndrome is an autosomal-dominant disorder

caused by mutations in the PTEN tumor suppressor

gene and is defined by a number of benign conditions

and an increase in the risk of malignancies of the breast,

thyroid, and endometrium. The risk of endometrial car-

cinoma in women with Cowden syndrome is estimated to

be between 5% and 10% lifetime risk versus a 2.6% in the

general population. The syndrome is recognized in

approximately one in 200,000 individuals and the histo-

logic type of endometrial carcinoma has not been

described [283]. As discussed above, given the increase in

lifetime risk, it is currently recommended that women

with Cowden syndrome be screened for endometrial car-

cinoma with blind biopsies annually starting at 35–40

years of age or 5 years prior to the earliest diagnosis of

endometrial carcinoma in the family and with annual

endometrial ultrasound in postmenopausal women.
Clinical and Pathologic Features of
Specific Types of Carcinomas

Endometrioid Carcinoma

Endometrioid carcinoma is the most common form of

endometrial carcinoma, accounting for more than three-

fourths of all cases. These tumors are referred to as

endometrioid because they resemble proliferative-phase

endometrium and to maintain consistency with the termi-

nology used for describing tumors with the same histologic

appearance in the cervix, ovary, or fallopian tube. The

tumors in this category, by definition, do not contain areas

showing more than 10% of serous, mucinous, or clear cell

differentiation. Such foci are common in endometrioid
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carcinoma and are designated as mixed (see>Mixed Types

of Carcinoma).
Clinical Features

Patients with endometrioid carcinoma range in age from

the second to the eighth decade, with amean age of 59 years.

Most women are postmenopausal, as the disease is relatively

uncommon in young women. Only 1–8% of endometrial

carcinomas occur in women under 40 years [96, 105, 151,

312, 336]. A small number of cases have been reported in

women under the age of 30 years, the youngest being

15 years [121, 239]. Inyoungwomen, the tumor is generally

low grade andminimally invasive. Inmost series, themajor-

ity of patients have had clinical evidence of polycystic ovary

disease (irregular menses, infertility, obesity, or hirsutism)

but in some reports the patients lacked these features.

Rarely, endometrioid carcinoma occurs during pregnancy

[179]. In pregnant women, endometrial carcinomas are

nearly always low grade, superficially invasive or noninva-

sive, and have an excellent prognosis.

The initial manifestation of endometrial carcinoma usu-

ally is abnormal vaginal bleeding, although rarely the patient

is asymptomatic and the diagnosis is made fortuitously. In

one study, 24 asymptomaticwomenwith unsuspected endo-

metrial carcinomawere detected among 8,998women dying

of unrelated causes who were autopsied at the Yale–New

Haven and Massachusetts General Hospitals [183]. The

estimated rates of undetected endometrial carcinoma

were 22 and 31 per 10,000, respectively. These rates were

four to five times higher than the diagnosis of endometrial

carcinoma recorded by the Connecticut State Tumor Reg-

istry, indicating that a number of endometrial carcinomas

may be asymptomatic and are undetected during life.

A number of studies have evaluated cytologic screen-

ing of endometrial cancer. Both direct endometrial sam-

pling and examination of cervical cytologic smears for the

presence of endometrial carcinoma have been performed.

In a study of 2,586 asymptomatic women the prevalence of

occult carcinoma using endometrial cytological sampling

was 6.96 per 1,000; however, four cases were missed [226].

In addition, the investigators emphasized that endome-

trial smears were difficult to interpret and that the detec-

tion methods were only moderately reliable. About a third

of the cases would have been detected using a vaginal pool

specimen. In a population-based study from Australia, it

was found that when a cervical smear was reported as

showing endometrial carcinoma, the lesionwas confirmed

histologically in only 64% of cases [270]. Conversely,

among women with endometrial carcinoma a cervical
smear performed in the 2 years preceding the diagnosis

predicted the presence of endometrial carcinoma in only

28% of cases. Because the sensitivity and specificity of

cytologic examination for the detection of endometrial

carcinoma is low in asymptomatic women, it is not

a cost-effective screening tool for endometrial cancer. In

an attempt to use cytologic screening in specific high-risk

populations, it was reported that among 597 asymptom-

atic women over the age of 45 with diabetes and/or hyper-

tension the diabetic women had a significantly higher rate

of atypical hyperplasia compared with womenwith hyper-

tension, suggesting that screening might be useful in dia-

betic patients [160]. In another study of endometrial

cytology in 541 women, all 16 carcinomas were detected

by cytologic examination; however, because all but one

patient were symptomatic, the ability to detect cancers

in asymptomatic women could not be assessed [405].

Similarly, endometrial brush sampling detected all but

one of 13 cancers in 1,042 symptomatic patients in

another study [219]. Cytologic detection methods in

symptomatic women are thus of little value as women

with abnormal vaginal bleeding are evaluated by either

endometrial biopsy or curettage, which yields a more eas-

ily interpreted specimen.
Gross Findings

The gross appearance of endometrioid carcinoma is sim-

ilar to the various other types of endometrial carcinoma

with the possible exception of serous carcinoma or malig-

nant mesodermal mixed tumors (see> Serous Carcinoma

and >Malignant Mesodermal Mixed Tumors). The endo-

metrial surface is shaggy, glistening, and tan and may be

focally hemorrhagic. Endometrioid carcinoma is almost

uniformly exophytic even when deeply invasive. The neo-

plasm may be focal or diffuse. At times the tumor may

appear to be composed of separate polypoid masses.

Necrosis usually is not evident macroscopically in well-

differentiated carcinomas but may be seen in poorly

differentiated tumors, sometimes in association with

ulcerated or firm areas. Myometrial invasion by carcinoma

may result in the enlargement of the uterus, but a small

atrophic uterus may harbor carcinoma diffusely invading

the myometrium. Myometrial invasion usually appears as

well-demarcated, firm, gray-white tissue with linear exten-

sions beneath an exophytic mass or as multiple, white

nodules with yellow areas of necrosis within the uterine

wall. However, uncommon cases of well-differentiated

carcinoma may show extensive myometrial invasion in

the absence of a grossly identifiable invasive component.



. Fig. 9.2

Endometrioid carcinoma, FIGO grade 1 (architectural

grade 1, nuclear grade 1). Well-formed glands have small,

round to oval nuclei with uniform chromatin
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Extension into the lower uterine segment is common,

whereas the involvement of the cervix occurs in approxi-

mately 20% of cases.

Microscopic Findings: Grading

The grade of endometrioid carcinoma is determined by

the microscopic appearance of the tumor. It is based on

the architectural pattern, nuclear features, or both

(> Figs. 9.1–9.16). The architectural grade is determined

by the extent to which the tumor is composed of solid

masses of cells as compared with well-defined glands

(> Table 9.3) (> Figs. 9.1, > 9.3–9.7, > 9.10, > 9.12,
> 9.13, > 9.15). In endometrioid carcinomas with squa-

mous differentiation, it is important to exclude masses of

squamous epithelium in determining the amount of solid

growth (see the following). The nuclear grade is deter-

mined by the variation in nuclear size and shape, chroma-

tin distribution, and size of the nucleoli. Grade 1 nuclei are

oval, mildly enlarged, and have evenly dispersed chroma-

tin (> Figs. 9.2 and > 9.8). Grade 3 nuclei are markedly

enlarged and pleomorphic, with irregular coarse chroma-

tin, and prominent eosinophilic nucleoli (> Fig. 9.14).

Grade 2 nuclei have features intermediate to grades 1

and 3 (> Figs. 9.9 and > 9.16). Mitotic activity is an

independent histologic variable, but it is generally

increased with increasing nuclear grade, as are abnormal

mitotic figures.
. Fig. 9.1

Endometrioid carcinoma, FIGO grade 1 (architectural

grade 1, nuclear grade 1). Well-differentiated glands display

a confluent glandular pattern with surrounding

desmoplastic stroma; these features indicate endometrial

stromal invasion by carcinoma (Courtesy of EC Pirog and

K Loukeris)
The most recent revision of the FIGO (International

Federation of Gynecology and Obstetrics) Staging System

(>Table 9.4) and the WHO Histopathologic Classifica-

tion of uterine carcinoma recommend that tumors

be graded using both architectural and nuclear criteria

[89, 356]. The grade of tumors that are architecturally

grade 1 or 2 should be increased by one grade in the

presence of ‘‘notable’’ nuclear atypia, defined as grade 3

nuclei [438]. For example, a tumor that is grade 2 by
. Fig. 9.3

Endometrioid carcinoma, FIGO grade 1 (architectural

grade 1, nuclear grade 1). Glandular epithelium displays a

confluent pattern indicating endometrial stromal invasion

by carcinoma



. Fig. 9.4

Endometrioid carcinoma, FIGO grade 1 (architectural

grade 1, nuclear grade 1). Well-differentiated glands are

back-to-back with foci of fusion. The latter is indicative of

carcinoma

. Fig. 9.5

Endometrioid carcinoma, FIGO grade 1 (architectural

grade 1, nuclear grade 2). Well-differentiated glands exhibit

cribriform growth, a pattern indicating endometrial stromal

invasion by carcinoma

. Fig. 9.6

Endometrioid carcinoma, FIGO grade 1 (architectural

grade 1, nuclear grade 1). Fused glands are consistent with

carcinoma

. Fig. 9.7

Endometrioid carcinoma, FIGO grade 1 (architectural

grade 1, nuclear grade 1). Back-to-back and fused

well-differentiated glands have mucinous features
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architecture but in which there is marked nuclear

atypia (nuclear grade 3) should be upgraded to grade 3.

Thus, tumors are graded primarily by their architecture,

with the overall grade modified by the nuclear grade when

there is discordance. Marked discordance between nuclear

and architectural grade is unusual in endometrioid carci-

noma and should raise suspicion that the tumor is a serous

carcinoma (see > Serous Carcinoma). For a further dis-

cussion of grading, see >Histologic Grade.
Marked differences in architectural grade can be seen

within a tumor. It is not unusual to see well-formed glan-

dular elements immediately adjacent to solid masses of

cells. When a tumor displays this type of heterogeneity, the

architectural grade should be based on the overall appear-

ance. The heterogeneity in differentiation accounts for the

differences in grade that can be observed between the endo-

metrial curettings and the hysterectomy specimen. Discor-

dance between the curettage and hysterectomy specimens

occurs in 15–25% of cases [99, 232, 299].



. Fig. 9.8

Endometrioid carcinoma, FIGO grade 1 (architectural

grade 1, nuclear grade 1). Nuclei are round to oval with

uniform chromatin

. Fig. 9.9

Endometrioid carcinoma, FIGO grade 1 (architectural

grade 1, nuclear grade 2). Nuclei are somewhat enlarged,

rounded, and have granular to vesicular chromatin with

occasional small nucleoli

. Fig. 9.10

Endometrioid carcinoma, FIGO grade 2 (architectural

grade 2, nuclear grade 1). Well-formed glands are admixed

with solid nonsquamous nests of tumor, with the latter

comprising more than 5% but less than 50% of the overall

tumor

. Fig. 9.11

Endometrioid carcinoma, FIGO grade 2 (architectural

grade 2, nuclear grade 1). Glandular and solid areas have

generally uniform small, round to oval nuclei with granular

chromatin
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Myoinvasion

Endometrial carcinoma may manifest different forms of

myometrial invasion (> Figs. 9.17 and > 9.18). It can

invade along a broad pushing front or it can infiltrate the

myometrium diffusely as masses, cords, or clusters of cells,

and individual glands. When it invades along a broad

front it may be difficult to determine whether invasion is

in fact present unless it can be compared to the adjacent
uninvolved endomyometrium. When the tumor diffusely

invades the myometrium the neoplastic glands usually

elicit a reactive stromal response characterized by loose

fibrous tissue accompanied by a chronic inflammatory

infiltrate that surrounds the glands. Occasionally, well-

differentiated carcinomas may be deeply invasive with

glands directly in contact with surrounding myometrium

in the absence of a stromal response (diffusely infiltrative

or adenoma malignum pattern of invasion) [250, 256].



. Fig. 9.12

Endometrioid carcinoma, FIGO grade 2 (architectural

grade 2, nuclear grade 2). Tumor is composed of intimately

admixed glandular and solid nonsquamous epithelium

within an edematous and inflamed altered stroma

. Fig. 9.13

Endometrioid carcinoma, FIGO grade 3 (architectural

grade 3, nuclear grade 3). A few residual glandular

structures are present within an otherwise solid

nonsquamous (>50%) tumor with areas of necrosis

. Fig. 9.14

Endometrioid carcinoma, FIGO grade 3 (architectural

grade 3, nuclear grade 3). Solid nonsquamous tumor with

foci of necrosis and rare residual glandular lumens displays

notable nuclear atypia characterized by nuclear

enlargement and pleomorphism with vesicular chromatin

and prominent nucleoli

. Fig. 9.15

Endometrioid carcinoma, FIGO grade 3 (architectural

grade 3, nuclear grade 2). Tumor is composed of solid

nonsquamous epithelium with areas of necrosis
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In these cases, when myometrial invasion is superficial

the presence of invasion can be identified if a haphazard

glandular arrangement is present. Usually this pattern of

invasion is found in deeply invasive tumors, however,

and therefore recognizing myometrial invasion is not

a problem. Endometrioid carcinomas with the diffusely

infiltrative pattern of invasion share the same prognostic
indicators of clinically aggressive disease as those having

the more conventional pattern of myometrial invasion

[250]. An unusual form of myoinvasion has been

described that consists of outpouching of neoplastic

glands that become detached and may be lined by flat-

tened epithelium sometimes appearing as microcysts,

which is associated with a fibromyxoid stromal reaction

(> Fig. 9.18). This type of invasion has been termedMELF,



. Fig. 9.16

Endometrioid carcinoma, FIGO grade 3 (architectural

grade 3, nuclear grade 2). Nuclei are only modestly

pleomorphic, with vesicular chromatin and numerous

mitotic figures. Spaces consistent with residual gland

lumens favor endometrioid rather than undifferentiated

carcinoma and clear cytoplasmic change in the absence of

any other characteristic features of clear cell carcinoma is

insufficient to diagnose the latter

. Table 9.3

Architectural grading of endometrial carcinoma

Grade 1 No more than 5% of the

tumor is composed of solid

masses

Grade 2 6–50% of the tumor is

composed of solid masses

Grade 3 More than 50% of the tumor

is composed of solid masses

. Table 9.4

International Federation of Gynecology and Obstetrics

Staging of Endometrial Cancer, 2009

IA G123 Tumor limited to

the inner half of

myometrium

IB G123 Tumor invasion

into the outer half

of myometrium

II G123 Tumor invades

cervical stromaa

IIIA G123 Tumor invades

serosa and/or

adnexab

IIIB G123 Vaginal and/or

parametrial

involvement

IIIC1 G123 Metastases to

pelvic lymph

nodes

IIIC2 G123 Metastases to

paraaortic lymph

nodes

IVA G123 Tumor invasion of

bladder and/or

bowel mucosa

IVB G123 Distant

metastases

including

intraabdominal

and/or inguinal

lymph nodes

G1, 5% or less of a nonsquamous or nonmorular solid growth pattern;

G2, 6–50% of a nonsquamous or nonmorular solid growth pattern; G3,

more than 50% of a nonsquamous or nonmorular solid growth pattern.

Rules on staging:

1. Corpus cancer is now surgically staged. Those patients who do not

undergo a surgical procedure should be staged according to the 1971

FIGO clinical staging.

2. Ideally, the thickness of the myometrium should be measured along

with the depth of tumor invasion.

Notes on grading:

1. Notable nuclear atypia, inappropriate for the architectural grade,

raises a grade 1 or grade 2 tumor by one grade.

2. In serous adenocarcinomas, clear cell adenocarcinomas, and squa-

mous cell carcinomas, nuclear grading takes precedence.

3. Adenocarcinomas with squamous differentiation are graded accord-

ing to the nuclear grade of the glandular component.
aEndocervical gland involvement should be considered stage I.
bPositive peritoneal fluid cytology should be reported separately, but

does not affect the stage.
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which stands for microcystic, elongated, and fragmented

[279]. In the study cited, MELF invasion was associated

with lymphovascular invasion, but not with poor progno-

sis in a multivariate analysis.

It may be difficult to distinguish myometrial invasion

from the extension of the carcinoma into adenomyosis

(> Fig. 9.19). The distinction, however, is important

because the presence of carcinoma in adenomyosis deeper

than the maximum depth of true tumor invasion does not

worsen the prognosis [164, 176, 195, 271]. When the

carcinoma is surrounded by endometrial stroma and

residual benign glands are present in these foci, the diag-

nosis of carcinoma extending into adenomyosis is

straightforward. At times, however, the distinction

from myometrial invasion may be extremely difficult,

particularly in older women in whom adenomyosis may



. Fig. 9.17

Endometrioid carcinoma, FIGO grade 1, myoinvasive.

Myometrial invasion by carcinoma is characterized by

islands of well-differentiated glands surrounded by smooth

muscle

. Fig. 9.18

Endometrioid carcinoma, FIGO grade 1, myoinvasive. Some

endometrioid carcinomas lose their characteristic columnar

endometrioid features and invade myometrium insidiously

as attenuated and dilated glands, often intimately

associated with an inflammatory reaction

. Fig. 9.19

Endometrioid carcinoma involving adenomyosis. FIGO

grade 1 carcinoma is present within an island of

adenomyosis, identified by the residual benign endometrial

glands and stroma along the periphery of the island
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have very minimal stroma as a result of fibrosis and atro-

phy. In these cases, it is necessary to evaluate addi-

tional features such as the presence of desmoplasia,

surrounding edema and inflammation, and the shape of

the glands [195]. In contrast to carcinoma involving

adenomyosis, true myometrial invasion is usually charac-

terized by desmoplasia or loosening of the myometrium
surrounding the glands. Often there is accompanying

chronic inflammation and the glandular outline is jagged

and irregular, as compared to carcinoma involving

adenomyosis in which the glands have a smooth, rounded

outline, and desmoplasia, and inflammation are lacking

(> Fig. 9.19). Since CD10 is normally expressed by

endometrial stromal cells but not smooth muscle of the

myometrium, it would seem that the presence of CD10 in

the cells around an adenocarcinoma in the myometrium

would indicate its presence in adenomyosis. Unfortu-

nately, CD10 is also often (52% of cases) expressed

focally in the cells surrounding clusters of tumor in the

myometrium of women in whom adenomyosis is absent,

thus eliminating its utility [281, 387]. A diagnosis of

carcinoma involving adenomyosis should be made only

when there is evidence of adenomyosis uninvolved by

carcinoma or residual adenomyosis within foci involved

by carcinoma in the uterus because some endometrioid

carcinomas invade the myometrium without eliciting

a stromal response (see foregoing). A recent study

noted that adenocarcinoma involving adenomyosis fre-

quently is associated with preceding estrogen use, low

tumor grade, and an excellent prognosis [271].

The diagnosis of superficial myometrial invasion is

often problematic due to irregularity of the normal

endomyometrial junction, particularly in uteri from

older women. The presence of residual nonneoplastic

endometrial glands and stroma along the deep or periph-

eral aspect of rounded nests of carcinoma situated at the



. Fig. 9.20

Endometrioid carcinoma, FIGO grade 1, noninvasive.

Nests of carcinoma along an irregular endomyometrial

junction suggest superficial myometrial invasion but

preserved benign endometrial glands at the periphery of

two nests indicate the tumor is still confined to the

endometrium
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irregular endomyometrial junction is evidence that these

nests are still within the endometrium proper and have

not invaded superficial myometrium (> Fig. 9.20).
Differential Diagnosis

The main problem in the differential diagnosis of low-

grade endometrioid carcinoma is the distinction from

atypical hyperplasia, atypical polypoid adenomyoma,

hyperplasia with various types of cytoplasmic alterations

(metaplasias), Arias–Stella reaction, and menstrual endo-

metrium. The distinction from the first three conditions is

discussed in >Chap. 8, Precursor Lesions of Endometrial

Carcinoma. At times an extremely atypical Arias–Stella

reactionmay simulate adenocarcinoma. In the reproductive

age group, Arias–Stella reaction is much more likely than

carcinoma, especially if the clinical history indicates a recent

pregnancy. Nonetheless, carcinoma can occur in young

women and also in pregnancy. In contrast to a carcinoma,

the Arias–Stella reaction tends to be multifocal and is

admixed with secretory glands and decidua. The glands in

the Arias–Stella reaction may be complex and tortuous but

lack confluent or papillary patterns. The stroma does not

show a desmoplastic response. The nuclei in the glandular

epithelium of the Arias–Stella reaction may be markedly

enlarged, but the chromatin appears degenerated and

smudged and mitotic figures are very unusual.
Menstrual endometrium can be confused with adeno-

carcinoma because of the extensive tissue breakdown

characterized by tissue fragmentation and hemorrhage.

The pattern of stromal breakdown results in fragmented

glands of varying size and compact clusters of stromal cells

haphazardly mixed with blood, which can appear omi-

nous. The glandular epithelium, however, is bland and

shows evidence of secretory activity. Adjacent intact frag-

ments of endometrium with associated predecidual

change usually can be identified and assist in the differen-

tial diagnosis.

Another problem in differential diagnosis is the

distinction of primary endometrial carcinoma from

endocervical adenocarcinoma. This is problematic be-

cause these carcinomas share morphologic features

(endometrioid and mucinous differentiation). Distinc-

tion can be difficult even in hysterectomy specimens

when the tumor involves both the lower uterine segment

and endocervix and precursor lesions are lacking or

obscured by carcinoma. The distinction is important

because surgical management of these tumors often differs.

See > Immunohistochemical Findings for further discus-

sion of markers that assist in this distinction.

A related problem is the distinction of a primary endo-

metrial carcinoma from a metastasis from an extrauterine

site, discussed in >Tumors Metastatic to the Endome-

trium. A high-grade endometrioid carcinoma at times

may be difficult to distinguish from a Malignant Meso-

dermal (Müllerian) mixed tumor (MMMT) (discussed in

the section).
Immunohistochemical Findings

Endometrioid carcinoma expresses pan-cytokeratins, epi-

thelial membrane antigen (EMA), and the glycoprotein

associated markers CA125, Ber EP4, and B72.3, among

others. The expression of carcinoembryonic antigen

(CEA), which is uncommon, is almost always limited to

apical membranes, although tumors showing extensive

mucinous differentiation may express this antigen more

diffusely. Nearly all endometrioid carcinomas are

cytokeratin 7 positive and cytokeratin 20 negative

[62, 418]. Occasional mucinous varieties express CDX2

[307, 419]. Unlike many other adenocarcinomas,

endometrioid tumors frequently display strong staining

for vimentin.

Studies of themolecular pathogenesis of endometrioid

carcinoma have led to a better understanding of its

immunophenotype. The preponderance of FIGO grades

1 and 2 endometrioid carcinomas express ER and PR and



. Fig. 9.21

Endometrioid carcinoma, FIGO grade 1. Tumor exhibits

patchy expression of p16
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approximately one half of FIGO grade 3 endometrioid

carcinomas without serous, clear cell or undifferentiated

features are ER/PR positive [100, 225, 237, 328, 382, 413].

p53 overexpression resulting from p53 mutation and

accumulation of mutant p53 protein is not encountered

in FIGO grade 1 adenocarcinomas and only in a minority

of FIGO grade 2 adenocarcinomas, but is present in

a significant number of FIGO grade 3 adenocarcinomas.

However, when p53 staining is prominent, serous, clear

cell, or undifferentiated tumors should be considered

[100, 235–237, 362, 381, 395, 448]. Overexpression is

defined as diffuse and strong expression in more than

50–75% of tumor cell nuclei. This should be distinguished

from low-level expression of p53 in less than 50% of

tumor cell nuclei, which is commonly found in

endometrioid adenocarcinomas. b-catenin expression in

tumor cell nuclei and cytoplasm (as opposed to cell mem-

branes alone), as a consequence of CTNNB1 mutation, is

found in approximately one-third of FIGO grades 1 and 2

adenocarcinomas, especially those showing squamous or

morular metaplasia [100, 352]. PTEN is frequently

mutated in endometrioid carcinomas [54, 100, 298, 333,

373, 395, 435] and expression of this gene is sometimes

silenced via hypermethylation of its promoter. Detecting

these abnormalities with immunohistochemistry, however,

is challenging [100, 303]. DNAMMRproteins are found to

be lacking in tumor cell nuclei using immunohistochem-

istry in one-fifth to one-third of endometrioid carcinomas

[101, 272, 308, 414]. In sporadic cases this most often

results from MLH1 promoter hypermethylation. Those

that arise in the setting of HNPCC are due to mutations

of MSH6, MSH2, MLH1, or PMS2, listed in descending

order of prevalence. Interpreting DNA MMR protein

immunohistochemistry relies on complete loss of expres-

sion in the setting of a valid positive internal control. Valid

internal controls include nonneoplastic endometrial

stroma and glands with reproducibly stained nuclei.

Expression loss, when present, usually occurs in couplets

(MLH1with PMS2 andMSH2withMSH6) due to the fact

that these form protein–protein complexes and loss of one

of the proteins leads to the destabilization of the other

protein in the complex.

A panel of immunohistochemical markers comprised

of ER, PR, and p16 has been shown to be useful for

distinguishing endometrial endometrioid carcinomas

from endocervical adenocarcinomas [26, 262, 269, 388,

434]. The vast majority of endocervical adenocarcinomas

(�90%) are human papillomavirus (HPV)-related and

exhibit diffuse/moderate to strong p16 expression due to

complex molecular mechanisms by which high-risk HPV

transforming proteins (E6, E7) interact with cell cycle
regulatory proteins (p53, pRb) to generate a futile feedback

loop resulting in p16 over-expression (see >Chap. 6, Car-

cinoma and Other Tumors of the Cervix). Interestingly,

these HPV-related endocervical adenocarcinomas also

often lack hormone receptor expression (estrogen [ER]

and progesterone [PR] receptors) [263, 335, 388, 434]. In

contrast, endometrial endometrioid carcinomas are con-

sidered etiologically unrelated to HPV. They have been

shown to exhibit generally patchy p16 expression of var-

iable intensity, with mean/median extent of expression in

30–40% of tumor cells across all FIGO grades and only

rare endometrioid tumors exhibiting diffuse/strong

expression (> Fig. 9.21) [433]. This patchy pattern is

distinct from the diffuse/strong expression characteristic

of HPV-related endocervical adenocarcinomas. In addi-

tion, most endometrial endometrioid carcinomas, partic-

ularly FIGO grades 1 and 2 tumors but also many FIGO

grade 3 tumors, express hormone receptors [236, 263,

388]. Typical endometrial endometrioid carcinomas are

p16 focal+/ER+/PR+, whereas typical endocervical ade-

nocarcinomas are p16 diffuse+/ER�/PR�, with some of

the latter retaining focal/limited expression of hormone

receptors. We specifically recommend the use of PR in

conjunction with ER based on our published [335, 388,

434] and unpublished experiences indicating that the sub-

set of endocervical carcinomas that retains some expres-

sion of hormone receptors most often retains ER

expression to some degree (often focal/weak to moderate)

but entirely loses PR expression; thus, PR is the more

discriminatory marker of the two when trying to distin-

guish endocervical adenocarcinomas from endometrial

endometrioid carcinomas.



. Table 9.6

Sites of metastasis from endometrial carcinoma at autopsy

(From Hendrickson E (1975) The lymphatic dissemination in

endometrial carcinoma. A study of 188 necropsies. Am J

Obstet Gynecol 123:570)

Organ site Relative frequency (%)

Lung 41

Peritoneum and omentum 39
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Behavior and Treatment

Endometrioid adenocarcinoma spreads by lymphatic and

vascular dissemination, direct extension to contiguous

organs, and transperitoneal and transtubal seeding. Lym-

phatic metastasis is more common than hematogenous

spread, but the involvement of the lungs without metastasis

to mediastinal lymph nodes suggests that hematogenous

spread may occur early in the course of disease. Endome-

trial carcinoma tends to spread to the pelvic lymph nodes

before involving paraaortic lymph nodes. The relative fre-

quency of metastasis to lymph node groups and various

organs is shown in >Tables 9.5 and > 9.6, respectively.

The standard treatment for endometrial carcinoma is

hysterectomy and bilateral salpingo-oophorectomy. Over

the years, preoperative or postoperative radiotherapy and

chemotherapy have been used in addition to hysterec-

tomy. The current approach is to treat all patients when

feasible by hysterectomy supplemented by surgical staging

and to administer postoperative radiation to patients with

poor prognostic factors that put them at high risk of

recurrence. Postoperative estrogen replacement therapy

has been advocated for patients with early-stage disease

and no significant poor prognostic factors [93]. One study

showed that survival is not compromised in patients

with low tumor grade (grades 1 and 2), less than 50%

myometrial invasion, and no metastases to lymph nodes

or other organs [241]. Given the prognostic significance of

pelvic and paraaortic lymph node status, these nodes

should be sampled or dissected in patients when any of

the following is present: greater than 50% myometrial

invasion, grade 3 tumor, cervical involvement,
. Table 9.5

Sites of lymph node metastasis from endometrial carcino-

mas at autopsy (From Hendrickson E (1975) The lymphatic

dissemination in endometrial carcinoma. A study of 188

necropsies. Am J Obstet Gynecol 123:570)

Lymph nodes Relative frequency (%)

Paraaortic 64

Hypogastric 61

External iliac 48

Common iliac 40

Obturator 37

Sacral 22

Mediastinal 18

Inguinal 16

Supraclavicular 12
extrauterine spread, serous, clear cell, or undifferentiated

carcinoma, or palpably enlarged lymph nodes. In a GOG

study only a quarter of patients had these findings, but

they accounted for the majority of patients with positive

aortic lymph nodes [277]. Several studies have shown

that the depth of myometrial invasion can be assessed by

gross inspection and intraoperative frozen section [106,

296, 367]. However, other studies have suggested that

intraoperative assessments are not reproducible with dis-

crepancies of up to 25% with the final diagnosis.

Postoperatively, patients are classified as low, interme-

diate, or high risk based on surgical pathologic staging.

Patients with grade 1 or 2 tumors that are confined to the

endometrium or are minimally invasive are defined as low

risk and require no further therapy. Patients with pelvic or

paraaortic lymph node metastases or involvement of the

adnexa or intraperitoneal sites are high risk and receive

postoperative radiation (vaginal cuff, pelvis, paraaortic

area, or whole abdominal). Radiation appears to be of

benefit because the 5-year survival rate for women with

positive aortic lymph nodes who were treated with
Ovary 34

Liver 29

Bowel 29

Vagina 25

Bladder 23

Vertebra 20

Spleen 14

Adrenal 14

Ureter 8

Brain or skull 5

Vulva 4

Breast 4

Hand

Femur

Tibia Rare

Pubic bone

Skin
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postoperative radiation is nearly 40% [277]. Despite treat-

ment with surgery and radiotherapy, 50% of stage III

tumors recur. Half of these patients die with distant metas-

tasis, although local control also is a major problem.

About 4% of patients with endometrial carcinoma have

stage IV disease. Spread to the lungs occurs in 36% of

patients. Patients who do not qualify as low or high risk

are intermediate in risk. A decision as to whether or not

these patients should receive postoperative radiation

should be individualized because there are no conclusive

data demonstrating a survival benefit for these patients

treated with postoperative radiotherapy. Studies evaluat-

ing the use of adjuvant hormonal or cytotoxic chemother-

apy have shown no improvement in survival over surgery

and radiation, and consequently these methods currently

are not recommended as standard treatment. In contrast,

radiation, hormone, and cytotoxic chemotherapy are used

for management of patients with recurrent tumor; 50% of

patients with isolated vaginal vault recurrence treated by

irradiation are alive at 3 years [319].
Histologic Effects of Treatment

Radiation

The histologic changes in neoplastic tissues after

intracavitary radiation are nonspecific and variable, show-

ing minor to major alterations from their pre-irradiated

state. Similarly, nonneoplastic endometrial or endo-

cervical glands may be affected only minimally or show

nuclear and cytoplasmic changes that are indistin-

guishable from those found in neoplastic cells. Be-

cause the cytologic changes in both neoplastic and

nonneoplastic tissue are similar, the identification of

carcinoma depends largely on the recognition of histo-

logic patterns and signs of invasion. Irradiated carcinoma

generally retains a haphazard glandular pattern, but

nonirradiated, nonneoplastic glands tend to maintain

their normal architectural arrangement despite radiation

effects in the endometrial stroma andmyometrium.When

radiation effect is evident, nuclei tend to be enlarged,

highly pleomorphic, and hyperchromatic, with coarsely

clumped chromatin. The cytoplasm often is granular and

swollen. Vacuolation can be present in both the nucleus

and the cytoplasm. The nuclear changes result from the

replication of DNA without cell division.

Cytoplasmic vacuolation results from the dilatation of

various organelles and possible lysis caused by damaged

lysosomal membranes. In some instances, radiation may

enhance cellular differentiation. Occasionally, poorly dif-

ferentiated carcinomas without squamous differentiation
in the curettings may have nests of squamous epithelium

in the resected uterus after radiation. It is in mitosis and

the S phase of the cell cycle that a cell is most susceptible to

radiation injury. Thus, the difference in radiosensitivity of

tumor cells and benign cells is due largely to the increased

mitotic activity of the neoplastic cells and the better repar-

ative capacity of nonneoplastic cells. In view of the variable

morphologic response to irradiation, it is often difficult to

determine whether irradiated tumor cells are viable. On

a practical basis, if tumor cells are evident after irradiation,

it should be assumed that some retain the capacity to

persist however abnormal they appear.

Radiation changes in the endometrial stroma and

myometrium are greatest in the vicinity of the radiation

source. The stromal cells are first converted to giant fibro-

blasts. Early vascular effects include damage to endothelial

cells, resulting in thrombosis. The stroma undergoes pro-

gressive hyalinization, resulting in a collagenous scar. Elas-

tic tissue often is fragmented and frayed, and blood vessels

are thickened and sclerotic. Occasionally, changes similar

to those found in atherosclerosis may be present in the

intima of blood vessels. Foam cells occur in the intima,

and myometrial cells may appear granular and swollen,

especially in areas close to the radium source. Scarring,

atrophy, and sclerosis of vessels characterize long-standing

radiation effects. The endometrium is thin and easily

traumatized, and small blood vessels in the stroma are

thin walled and ectatic. Some blood vessels form plaques

of lipid-filled clear cells in the media.

Progestins

Progestin-induced changes include secretory differentia-

tion of glandular cells, mitotic arrest, conversion of

spindle-shaped stromal cells to decidual cells, decrease in

estrogen-related cellular changes such as ciliogenesis, and

development or enlargement of squamous areas [331,

342]. The earliest evidence of progestin effect is subnuclear

vacuolization, observed within 2–3 days of treatment. The

vacuoles are a manifestation of glycoprotein synthesis,

which is followed by an apocrine-type secretion in which

the apical portion of the cytoplasm of the cell is discharged

into the gland lumen, with reduction in the size of the cell.

Longer term therapy aimed at eliminating the disease, at

least until patients can become pregnant, results in

a number of morphologic changes that can predict

response to therapy. These include decreased glandular-

to-stroma ratio, decreased to absent mitotic activity,

decreased glandular cellularity, loss of cytologic atypia,

and a variety of cytoplasmic changes including mucinous,

secretory, squamous, and eosinophilic metaplasia. Persis-

tent architectural abnormalities and/or cytologic atypia



. Fig. 9.22
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were predictive of treatment failure. Some architectural

changes (cribriform and papillary patterns) induced by

progestin treatment, are noteworthy as they may be con-

fused with progression [424]. Importantly, biopsies taken

after the initiation of treatment require a comparison

to the pretreatment sample for correct interpretation

and determination of treatment response (see >Chap. 8,

Precursor Lesions of Endometrial Carcinoma). It has

been shown that patients with complex atypical hyperpla-

sia and well differentiated carcinoma who were success-

fully treated with progestins had higher numbers of NK

cells and lower numbers of regulatory T cells in post

treatment specimens. These alterations in subpopulations

of lymphocytes suggest that the effect of progestins goes

beyond their direct growth regulatory effects on endome-

trial tissue [426].

Endometrioid carcinoma, villoglandular type. Tumor has

papillary architecture, which might lead to misclassification

as serous carcinoma, but columnar epithelium with low-

grade cytologic features (see > Fig. 9.23) is consistent with

endometrioid carcinoma
Villoglandular Carcinoma

Villoglandular carcinoma is a variant of endometrioid

carcinoma that displays a papillary architecture in which

the papillary fronds are composed of a delicate fibrovas-

cular core covered by columnar cells that generally contain

bland nuclei [69, 174]. The median age is 61 years, similar

to that of womenwith typical endometrioid carcinoma. In

all other respects, women with these tumors are similar to

patients with low-grade endometrioid carcinoma.

The microscopic appearance of villoglandular carci-

noma is characterized by thin, delicate fronds covered by

stratified columnar epithelial cells with oval nuclei that

generally display mild to moderate (grade 1 or 2) atypia

(> Figs. 9.22 and > 9.23). Occasionally, more atypical

(grade 3) nuclei may be observed. Mitotic activity is var-

iable, and abnormal mitotic figures are rare [69, 174].

Myometrial invasion usually is superficial.
. Fig. 9.23

Endometrioid carcinoma, villoglandular type. Endometrioid

differentiation is confirmed by the presence of columnar

epithelium and low-grade cytologic features (elongated

uniform nuclei)
Differential Diagnosis

The main consideration in the differential diagnosis is

serous carcinoma because both villoglandular and serous

carcinomas have a prominent papillary pattern. In con-

trast to serous carcinomas, villoglandular carcinomas have

long delicate papillary fronds and are covered by columnar

cells with only mild to moderate nuclear atypia. The cells

look distinctly endometrioid with a smooth, luminal

border. To have significance as a distinctive entity, the

diagnosis is reserved for tumors in which most of the

neoplasm has a villoglandular appearance. In contrast to

villoglandular carcinomas, serous carcinomas tend to have

shorter, thick, densely fibrotic papillary fronds. The most
important distinguishing feature is the cytologic appear-

ance. The cells of serous carcinoma tend to be rounder,

forming small papillary clusters that are detached from the

papillary fronds, a finding that is often referred to as

papillary tufts. As a consequence, the luminal border has

a scalloped appearance. The nuclei of serous carcinomas

are highly pleomorphic and atypical (grade 3). Cherry

red macronucleoli typically are present and the cells
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have a hobnail appearance, often with smudged, hyper-

chromatic nuclei. It should be noted that considerable

nuclear heterogeneity can be observed.

Villoglandular carcinomas are generally better differ-

entiated than typical endometrioid carcinomas but are not

significantly different with respect to depth of invasion or

frequency of nodal metastases [442]. In addition,

villoglandular carcinomas are frequently admixed with

typical endometrioid carcinoma. In view of the frequent

admixture of the two patterns and similar prognosis,

villoglandular carcinoma is considered a variant of endo-

metrioid carcinoma. Treatment is the same as for en-

dometrioid carcinoma of comparable stage, grade, and

depth of invasion.
. Fig. 9.24

Endometrioid carcinoma, secretory type, FIGO grade 1.

Endometrioid-type epithelium displays prominent sub- and

supranuclear vacuolization, reminiscent of day 18 secretory

endometrium

. Fig. 9.25

Endometrioid carcinoma, secretory type, FIGO grade 1.

Endometrioid-type glands with secretory differentiation are

present within a desmoplastic stroma. Prominent

subnuclear vacuolization is reminiscent of day 17 secretory

endometrium
Secretory Carcinoma

Secretory carcinoma is a variant of typical endometrial

carcinoma in which the majority of cells exhibit subnu-

clear or supranuclear cytoplasmic vacuoles resembling

early secretory endometrium. An unusual pattern, it rep-

resents only 1–2% of endometrial carcinomas [229, 402].

The age range is from 35 to 79 years, with a mean age of

55–58 [75, 402]. Most patients are postmenopausal and

experience abnormal bleeding. This histologic subtype

also may be seen after progestin treatment of an

endometrioid carcinoma. In all other respects, including

the association of obesity, hypertension, diabetes mellitus,

and exogenous estrogen administration, patients with

secretory carcinoma are similar to women with

endometrioid carcinoma.

Microscopically, secretory carcinoma displays a well-

differentiated glandular pattern and is composed of

columnar cells, often unstratified, with subnuclear or

supranuclear vacuolization closely resembling day 17–22

secretory endometrium (> Figs. 9.24–9.26) [229, 402].

Usually the nuclei are grade 1. The secretory pattern may

be focal or diffuse, and it is frequently admixed with

endometrioid adenocarcinoma. The endometrium adjacent

to secretory carcinoma in young women typically shows

a secretory pattern that is more advanced than 17 days,

and a corpus luteum is found in most premenopausal

patients when a hysterectomy and bilateral salpingo-

oophorectomy are performed. Nonetheless, a relationship

to progesterone stimulation is not always demonstrable.

In fact, secretory carcinoma may occur spontaneously in

postmenopausal women without exogenous or abnormal

levels of progesterone. The secretory activity in the tumor

may be transient because it has been observed in curettings

but not in the later hysterectomy specimen [75].
Differential Diagnosis

It is important to distinguish secretory carcinoma fromclear

cell carcinoma in view of the excellent prognosis of the

former and unfavorable prognosis of the latter. Although

both tumors are composed of cells with clear, glycogen-rich

cytoplasm, the histologic features are distinctive. At times a

secretory carcinoma that has a predominantly glandular



. Fig. 9.26

Endometrioid carcinoma, secretory type, FIGO grade 2.

Endometrioid-type glands and solid nonsquamous

epithelium exhibit diffuse secretory differentiation

manifested as clear cytoplasmic change. Tumor has uniform

low-grade cytologic features and lacks any of the

characteristic architectural patterns of clear cell carcinoma,

supporting a diagnosis of secretory type endometrioid

carcinoma
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pattern can become solid and simulate clear cell carcinoma.

The tumors are distinguished by their architectural and

cytologic appearance. Secretory carcinoma displays a glan-

dular architecture like endometrioid carcinoma, is rarely

papillary or cystic, and usually is not solid. The cells of

secretory carcinoma are columnar, similar to those in endo-

metrioid carcinoma, except that they have supranuclear or

subnuclear vacuoles. In contrast, clear cell carcinoma often

exhibits tubulocystic and/orpapillary architecture but canbe

glandular. The cells usually have marked nuclear atypia

(grade3),with roundedcells havingavarietyofcharacteristic

features including hobnail morphology, smudgy hyper-

chromasia, and prominent nucleoli. Cells with clear cyto-

plasm also may be seen in the squamous component of an

endometrioid adenocarcinoma with squamous differentia-

tion. The clear appearance of these cells is also due to the

presence of glycogen. Clear squamous cells tend to be polyg-

onal andusuallymergewithmore typical squamouscellswith

abundant eosinophilic cytoplasm. The distinction of secre-

torycarcinoma fromatypicalhyperplasiawith secretoryeffect

can be difficult and is based on the presence of stromal inva-

sion in the carcinoma (see >Chap. 8, Precursor Lesions of

Endometrial Carcinoma). Treatment is the same as that for

endometrioid carcinoma of the same stage and grade. Secre-

tory carcinoma usually is low grade with a good prognosis

[402]. Death from recurrent disease occurs rarely [75].
Ciliated Carcinoma

Ciliated carcinoma is a rare form of differentiation in low-

grade endometrioid carcinoma [175]. It does not need to

be classified separately from endometrioid carcinoma; its

only importance is to remind the pathologist that endo-

metrial proliferations with cilia may still be carcinomas.

Estrogen induces cilia formation in the normal endome-

trium. Despite the prevalence of estrogen use, ciliated

carcinoma is an extremely rare carcinoma, and most

endometrial proliferations in which cilia are observed

represent hyperplasias associated with eosinophilic or cil-

iated change. Patients range in age from 42 to 79 years, are

often postmenopausal, and present with bleeding. Ciliated

carcinoma has an association with exogenous estrogen

treatment. Microscopically, ciliated carcinoma is almost

always well differentiated and often displays a cribriform

pattern. The gland lumens in the cribriform areas are lined

by cells with prominent eosinophilic cytoplasm and cilia.

The nuclei of ciliated cells generally have an irregular

nuclear membrane and display coarse nuclear chromatin

with prominent nucleoli. Inmost cases, ciliated carcinoma

is admixed with nonciliated endometrioid carcinoma and

occasionally areas of mucinous carcinoma. Although

some ciliated carcinomas are moderately differentiated

and invade to the middle third of the myometrium, none

of the patients has developed recurrence or died of disease.

Thus, the presence of cilia in a bona fide carcinoma iden-

tifies a low-grade neoplasm.
Endometrioid Carcinoma with Squamous
Differentiation

Many endometrioid adenocarcinomas contain squamous

epithelium, but the amount of squamous epithelium can

vary widely. In a well-sampled neoplasm, the squamous

element should constitute at least 10% of a tumor

to qualify as an adenocarcinoma with squamous differ-

entiation. Adenocarcinomas with squamous elements

were formerly divided into those with benign-appearing

squamous elements and favorable prognosis, designa-

ted adenoacanthoma (AA), and those with malignant-

appearing squamous epithelium, and a worse prognosis,

termed adenosquamous carcinoma (AS) [11, 284]. Recent

studies indicate that the difference in behavior between

AA and AS mainly reflects the difference in the grade of

these respective neoplasms [4, 440, 441]. Thus, the cate-

gorization of carcinomas with squamous epithelium

according to the depth of myometrial invasion and the

grade of the glandular component provides more useful



. Fig. 9.27

Endometrioid carcinoma with squamous differentiation,

FIGO grade 1. Well-differentiated glands are intimately

admixed with solid nests of low-grade squamous

epithelium. Grading is based on the features of the

glandular component alone

. Fig. 9.28

Endometrioid carcinoma with focal squamous

differentiation, FIGO grade 3. Carcinoma has areas of

squamous differentiation and is classified as high-grade

endometrioid based on the solid nonsquamous epithelium

(>50%) with focal residual glandular differentiation
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prognostic information than the division into AA or AS

because the grade of the glandular component generally

parallels that of the squamous element [440]. This under-

standing had led to the view that AA and AS reflect

a continuum in the degree of differentiation of the squa-

mous epithelium that parallels the differentiation of the

glandular component. Accordingly, it is recommended

that endometrioid carcinomas with squamous epithe-

lium be classified simply as endometrioid carcinoma

with squamous differentiation and graded, on the basis

of the glandular component, as well, moderately, or poorly

differentiated (grade 1, 2, or 3, respectively).

There are no differences in the clinical features of

adenocarcinoma containing squamous epithelium and

endometrioid adenocarcinoma. Thus, there are no differ-

ences in the frequency of obesity, hypertension, diabetes,

and nulliparity among the large series in which this has

been analyzed [11, 84].
Gross and Microscopic Findings

These tumors have no distinctive gross findings. Low-

grade tumors (grade 1) are composed of glandular and

squamous elements but generally the glandular compo-

nent predominates; the nests of squamous epithelium are

confined to gland lumens. The squamous epithelium

resembles metaplastic squamous cells of the cervical

transformation zone. Frequently, nests of cells with
a prominent oval to spindle cell appearance, referred to

as morules, are observed (> Fig. 9.27). Intercellular brid-

ges can be identified within the squamous epithelium, and

keratin formation is common. The nuclei of the squamous

cells are bland, uniform, and lack prominent nucleoli.

Mitotic figures are rare. In higher-grade tumors, the squa-

mous element is cytologically more atypical and is not

confined to gland lumens but often extends out from the

glands (> Fig. 9.28). At times the squamous cells have

a spindle appearance simulating a sarcoma. They may

not be in direct continuity with the glandular epithelium,

appearing in isolated nests within the myometrium or in

vascular spaces. Keratinization and pearl formation occur

to varying degrees.

Generally, the glandular component predominates,

but masses of undifferentiated cells that may represent

poorly differentiated glandular or squamous cells lie

between glands. This undifferentiated epithelium should

be considered glandular unless intercellular bridges

are demonstrated or the cells have prominent eosinophilic

cytoplasm, well-defined cytoplasmic borders, and a sheet-

like proliferation without evidence of gland formation.

Both the glandular and squamous components display

grade 2 or 3 nuclear atypia, an increased nuclear cytoplas-

mic ratio, and increased mitotic activity. The glandular

architecture usually is poorly differentiated. Tumors of

intermediate differentiation are common. These neo-

plasms contain glandular and solid areas in which the

squamous cells display a moderate degree of nuclear
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atypia, defying separation into a ‘‘benign’’ and ‘‘malig-

nant’’ category.

A rare finding in patients with adenocarcinoma with

squamous differentiation is the presence of keratin gran-

ulomas that may involve a wide variety of sites in the

peritoneal cavity including the ovaries, tubes, omentum,

and serosa of the uterus and bowel [70, 218]. Microscop-

ically, these lesions consist of a central mass of keratin and

necrotic squamous cells surrounded by a foreign body

granulomatous reaction. A proliferation of mesothelial

cells also may be present. The granulomas probably result

from the exfoliation of necrotic cells from the tumor,

followed by transtubal spread and implantation on peri-

toneal surfaces. It is important to distinguish pure keratin

granulomas from lesions with both viable-appearing

tumor cells and keratin accompanied by a foreign body-

type giant cell reaction because the former lesions have not

been associated with an unfavorable prognosis.
Differential Diagnosis

The most common problem in the differential diagnosis

of the low-grade tumors is with atypical hyperplasia

showing squamous metaplasia. To distinguish between

the two, the criteria for identifying endometrial stromal

invasion should be employed (see >Chap. 8, Precursor

Lesions of Endometrial Carcinoma). At times, a low-

grade tumor may be confused with a high-grade carci-

noma because the masses of squamous epithelium are

misconstrued as a solid proliferation of neoplastic cells.

The nuclear grade is high in poorly differentiated carci-

noma, however. Occasionally, squamous morules may be

confused with granulomas, but the presence of foreign

body giant cells and an inflammatory infiltrate helps to

identify the latter. For high-grade adenocarcinomas with

squamous epithelium, the major problem in differential

diagnosis in curettings is distinguishing a primary car-

cinoma of the endometrium from an adenosquamous

carcinoma arising in the endocervix. In the cervix, the

squamous component usually predominates, whereas in

the endometrium the glandular component predominates.

A profusion of cell types, especially mucinous or signet ring

cells, is more characteristic of an endocervical neoplasm.
Behavior and Treatment

As already described, when stratified according to stage,

grade, and depth of myometrial invasion, there are few

differences in the behavior of carcinomas with squamous

epithelium compared with endometrioid carcinomas
without squamous epithelium [4, 440, 441]. As occurs

with endometrioid carcinomas, the low-grade carcinomas

with squamous epithelium tend to be only superficially

invasive and seldom invade vascular channels. In contrast,

high-grade tumors have a high frequency of deep

myometrial invasion, vascular space involvement, and

pelvic and paraaortic lymph node metastases. Metastasis

of high-grade tumors occurs widely throughout the pelvis

and abdomen, involving bowel, mesentery, liver, kidney,

spleen, and lymph nodes. Distant metastasis may involve

the lungs, heart, skin, and bones. Nearly two-thirds of

metastases contain both glandular and squamous ele-

ments, but pure adenocarcinoma or squamous carcinoma

is encountered in 20% and 8%, respectively [284]. Often it

is the squamous component that is identified in vascular

channels. Accordingly, the treatment for carcinomas with

squamous epithelium is the same as that for endometrioid

carcinomas of comparable stage.
Mucinous Carcinoma

This uncommon type of endometrial carcinoma has an

appearance similar to mucinous carcinoma of the

endocervix [98, 401]. Mucinous carcinoma represents

the dominant cellular population in only 1–9% of endo-

metrial carcinomas [267, 336]. To qualify as a mucinous

carcinoma, more than one-half the cell population of the

tumor must contain periodic acid–Schiff- (PAS-) positive,

diastase-resistant intracytoplasmic mucin.

Judging from the few published cases, the clinical

features of patients withmucinous carcinoma of the endo-

metrium do not differ from those with endometrioid

carcinoma. Patients range in age from 47 to 89 years and

typically present with vaginal bleeding. In one study, more

than 40% had a history of receiving exogenous estrogens

[267]. Most patients present with stage I disease.

These tumors do not have distinctive gross features.

The most frequent architectural pattern is glandular, often

in a villoglandular configuration (> Figs. 9.29 and
> 9.30). The epithelial cells lining the glands and papillary

processes tend to be uniform columnar cells with minimal

stratification. Cribriform areas are unusual; cystically

dilated glands filled with mucin and papillary fronds

surrounded by extracellular lakes of mucin, containing

neutrophils, are typical. Curiously, mucinous differentia-

tion sometimes is associated with squamous differ-

entiation. Nuclear atypia is mild to moderate, and

mitotic activity is not prominent. Hyperplasia andmucin-

ous metaplasia sometimes are present in the adjacent

endometrium. One study reported that the carcinoma



. Fig. 9.29

Mucinous carcinoma, FIGO grade 1. Confluent glands have

abundant mucinous cytoplasm and small, basally situated

nuclei

. Fig. 9.30

Mucinous carcinoma, FIGO grade 1. Tumor has extensive

mucinous differentiation and confluent glandular and

papillary growth; these architectural patterns allow for

establishing a diagnosis of carcinoma

. Fig. 9.31

Mucinous carcinoma, FIGO grade 1 (endometrioid

carcinoma with mucinous differentiation). Tumor exhibits a

cribriform growth pattern and is comprised of glands with

prominent mucinous cytoplasm as well as ones with a

typical endometrioid appearance
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was present in a polyp in 27% of the cases [267]. The

presence of intracytoplasmic mucin can be identified on

hematoxylin and eosin (H&E) stains by its distinctive

granular, foamy, or bubbly appearance and can be

confirmed by PAS, mucicarmine, or alcian blue stains.

The intracytoplasmic mucin is variable in both the distri-

bution ofmucinous cells in the tumor and in the location of

the mucin within individual cells. Mucin may be diffusely

present in the cytoplasm, confined to the apical area, or

show a combination of both patterns. Tumors dominated
by typical endometrioid carcinoma with less than 50% of a

mucinous component can be designated as endometrioid

carcinomas with mucinous differentiation (> Fig. 9.31).
Differential Diagnosis

Endocervical epitheliummerges with the endometrium in

the lower uterine segment, so it is not surprising that the

distinction of primary endocervical from endometrial

mucinous carcinoma in curettings can be difficult. There

is no histochemical difference in the mucin at either site

[336]. The distinction of endocervical from endometrial

adenocarcinomas has been discussed earlier (see section
>Differential Diagnosis for endometrioid carcinoma).

The distinction of mucinous carcinoma of the endo-

metrium from clear cell or secretory carcinoma is made on

the basis of morphology and PAS and mucin stains. The

cells in secretory carcinoma are clear (not granular or

foamy) because of the presence of glycogen, which is PAS

positive and is removed by diastase treatment. Mucin in

these tumors is focal at most. Clear cell carcinoma is

almost always papillary or solid in contrast to the glandu-

lar pattern of mucinous carcinoma. The cells in clear cell

carcinoma tend to be polygonal rather than columnar and

hobnail cells are almost invariably present, a cytologic

feature that is absent in mucinous carcinoma.

Rarely, a mucinous carcinoma or a mixed mucinous

and endometrioid carcinoma may contain areas that sim-

ulate microglandular hyperplasia of the cervix [436, 445].
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Such foci are characterized by cells showing mucinous and

eosinophilic change with microcystic spaces containing

acute inflammatory cells. The patients are in their 50s

and 60s, in contrast to womenwith microglandular hyper-

plasia, who are young. The complexity of the glandular

pattern and the degree of cytologic atypia distinguish this

type of carcinoma from microglandular hyperplasia.
Behavior and Treatment

When stratified by stage, grade, and depth of myometrial

invasion, mucinous tumors behave as do endometrioid

carcinomas [336]. Mucinous carcinomas, however, tend

to be low grade and minimally invasive and therefore as

a group have an excellent prognosis. The treatment is the

same as for endometrioid carcinoma. Because most of

the tumors are stage I, low grade, and minimally invasive,

total abdominal hysterectomy and bilateral salpingo-

oophorectomy usually suffice.
Serous Carcinoma

The existence of papillary patterns within endometrial car-

cinoma has been recognized since the turn of the century. In

the past 2 decades, reports have described the morphologic

similarity of serous carcinomas of the endometrium, which

frequently display papillary architecture, to ovarian serous

carcinomas and identified them as a highly aggressive type

of endometrial carcinoma [75, 174, 233, 417]. Although

papillary architecture is a common finding in serous car-

cinoma, most other types of endometrial carcinoma can

display papillary architecture but are usually not highly

aggressive tumors. What distinguishes serous carcinoma

from these other types is the uniformly marked cytologic

atypia. Thus, the designation ‘‘serous carcinoma,’’ rather

than ‘‘papillary serous carcinoma,’’ is preferred so that cell

type rather than architecture is emphasized.
. Fig. 9.32

Serous carcinoma. Papillary tumor is lined by markedly

atypical epithelium composed of cells with scalloped

luminal borders, including hobnail type cells
Clinical Features

The prevalence of serous carcinomas reported from refer-

ral centers usually is about 10%; however, in a population-

based study fromNorway it was only 1% [5]. Patients with

serous carcinoma range in age from 39 to 93 years but

typically are postmenopausal and, in contrast to women

with endometrioid carcinoma, are older (reported median

andmean ages are in the late 60s). In addition, they are less

likely to have received estrogen replacement therapy and

are more likely to have abnormal cervical cytology. There
are some data to suggest that women with this neoplasm

are less likely to be obese and that a higher proportion of

women are black [108]. In other respects, they appear

similar.
Gross Findings

On gross examination, uteri containing these tumors

often are small and atrophic. Generally the tumor is

exophytic and has a papillary appearance. The depth of

invasion is difficult to assess on macroscopic examination.

It is not unusual to find a benign-appearing polyp

containing the carcinoma in the hysterectomy specimen

after a diagnosis of serous carcinoma or endometrial

intraepithelial carcinoma has been made on a curetting

because these tumors frequently develop within a polyp

(see >Chap. 8, Precursor Lesions of Endometrial Carci-

noma) [58, 61, 361, 369, 380, 423].
Microscopic Findings

As experience with serous carcinoma has increased, it

has become apparent that this neoplasm demonstrates

considerable diversity in its architectural features

(> Figs. 9.32–9.42). Although a papillary pattern typically

predominates, glandular and solid patterns also occur

[100, 174, 238, 361]. Serous carcinoma originally was

described as having thick, short papillae, but subsequent

studies have shown that thin papillae may be present in

more than half of them. The cytologic features of

these tumors also are quite varied. Polygonal cells



. Fig. 9.34

Serous carcinoma. Papillary structure is lined by markedly

atypical hobnail type cells

. Fig. 9.35

Serous carcinoma. Most nuclei are vesicular with prominent

red nucleoli but some detached atypical cells have

smudged hyperchromatic nuclei

. Fig. 9.36

Serous carcinoma. Tumor is composed of papillae lined by

epithelium having prominent scalloped luminal borders

. Fig. 9.33

Serous carcinoma. Papillary structures and detached

epithelial clusters have markedly atypical cells, including

hobnail type cells
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with eosinophilic and clear cytoplasm often are seen,

but hobnail cells are among the most frequently observed

cells. Marked nuclear atypia is always present and is

required for a tumor to qualify as serous carcinoma

(> Figs. 9.33, > 9.35, > 9.37, > 9.40). Thus, serous carci-

noma is defined by the discordance between its architec-

ture, which appears well differentiated (papillary or

glandular pattern), and its nuclear morphology, which is

high grade (grade 3 nuclei) [104]. Areas containing clear

cells do not preclude the diagnosis of serous carcinoma.

Microscopically, the exophytic component of a serous

carcinoma typically has a complex papillary architecture.

The papillary fronds may be either short and densely
fibrotic or thin and delicate. The cells covering the papillae

and lining the glands form small papillary tufts, many of

which are detached and float freely in spaces between the

papillae and in gland lumens. The cells are cuboidal or

hobnail shaped and contain abundant granular eosino-

philic or clear cytoplasm. The cells tend to be loosely

cohesive. There may be considerable cytologic variability

throughout the tumor, as many cells tend to show marked

cytologic atypia manifested by nuclear pleomorphism,

hyperchromasia, and macronucleoli whereas others are

small and not so ominous in appearance. Multinucleated

cells, giant nuclei, and bizarre forms occur in half the

tumors. Lobulated nuclei with smudged chromatin also



. Fig. 9.37

Serous carcinoma. Papillae are lined by cells with enlarged,

vesicular nuclei with evident nucleoli. Several mitotic

figures are present

. Fig. 9.38

Serous carcinoma. Glands with prominent intraglandular

papillary architecture infiltrate myometrium

. Fig. 9.39

Serous carcinoma. Papillae are lined by markedly atypical

epithelium

. Fig. 9.40

Serous carcinoma. Some glandular epithelium has smooth

luminal borders but papillary epithelial tufts and marked

nuclear atypia, with numerous mitotic figures, are

characteristic of serous carcinoma
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are frequently encountered.Mitotic activity usually is high

and abnormal mitotic figures are easily identified.

Psammoma bodies are encountered in a third of cases.

The invasive component of the neoplasm can show con-

tiguous downgrowth; of papillary processes, or solid

masses or glands, the latter often have a gaping appear-

ance. Nests of cells within vascular spaces are commonly

found (> Fig. 9.42).

The adjacent endometrium in hysterectomy speci-

mens with serous carcinoma is atrophic in almost all

cases. Hyperplasia, generally without atypia, is present in

less than 10% of cases [58, 361, 384]. In nearly 90% of
cases, the surface endometrium adjacent to the carcinoma

or at other sites away from the neoplasm is replaced by one

or several layers of highly atypical cells that overlie atro-

phic endometrium and extend into normal glands. These

cells are identical to those of the invasive carcinoma

and at times form micropapillary processes. This lesion,

which has been designated serous endometrial

intraepithelial carcinoma (EIC; > Fig. 9.41), is discussed

in detail in >Chap. 8, Precursor Lesions of Endometrial

Carcinoma [23, 384]. The intraepithelial carcinoma can



. Fig. 9.41

Serous carcinoma. An area of endometrial intraepithelial

carcinoma (serous intraepithelial carcinoma) is present

within a background of atrophic endometrium. Markedly

atypical epithelium replaces preexisting endometrial

glands

. Fig. 9.42

Serous carcinoma. Detached papillary epithelial cell clusters

are present within lymphatic spaces of endometrium
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extensively replace the surface endometrium and under-

lying glands without stromal invasion. The clinicopatho-

logic features and distinction of extensive EIC from early

invasive serous carcinoma have been reported recently

[423]. It has been proposed that EIC and serous carcinoma

measuring 1 cm or less should be designated minimal

uterine serous carcinoma because these lesions are diffi-

cult to distinguish and they behave in a similar fashion

when confirmed as stage IA by meticulous surgical stag-

ing. It is important to recognize that patients whose uteri

demonstrate only EIC, without evidence of invasive serous
carcinoma in the completely sampled endometrium, can

have metastatic serous carcinoma in the ovary, perito-

neum, or omentum, presumably as a result of exfoliation

and implantation of the loosely cohesive tumor cells

[380, 423].
Differential Diagnosis

Serous carcinoma must be distinguished from

villoglandular carcinoma, which also has papillary archi-

tecture. Unlike serous carcinoma, villoglandular carci-

noma is characterized by the predominance of long,

delicate papillary fronds that do not display papillary

tufting. In addition, the cells are columnar, resembling

cells in endometrioid carcinoma and lack high-grade

nuclear atypia (see >Villoglandular Carcinoma).

A serous carcinoma with a prominent glandular pattern

that lacks prominent papillary features may be confused

with an endometrioid carcinoma. In this case, it is pre-

dominantly the nuclear morphology that aids in the dis-

tinction. The glands in an endometrioid carcinoma have

a smooth luminal border and are lined by columnar cells

with nuclei that are grade 1 or 2. Endometrioid carcino-

mas with grade 3 nuclei are almost always solid, not

glandular. In contrast, the glands in a serous carcinoma

are lined by cells with high-grade nuclei, some of which are

hobnail shaped, thus imparting a scalloped luminal bor-

der to the glands. In addition, in most cases papillary tufts

project or lie detached in the gland lumens. Immunohis-

tochemical analysis can aid in the distinction of glandular

serous carcinoma from endometrioid carcinoma. Several

studies have demonstrated a very high frequency of strong,

diffuse positivity for p53 in serous carcinomas, and this

pattern of staining is correlated with the presence of

mutations in the p53 gene (see section >Molecular

Genetics) [227, 234, 273, 362, 396]. In addition, most

serous carcinomas demonstrate a relative lack of expres-

sion of estrogen and progesterone receptors and very high

proliferation indices as measured by immunohistochem-

ical expression of Ki-67 compared to endometrioid carci-

noma [59, 236]. In contrast, endometrioid carcinomas

(particularly grades 1 and 2 tumors) frequently express

hormone receptors and have lower proliferation indices

[59, 236, 237]. In addition, strong, diffuse immunohisto-

chemical expression of p53 is confined to a subset of grade

3 endometrioid carcinomas and is not encountered in

lower-grade endometrioid carcinomas [236, 237]. Hence,

glandular carcinomas with high-grade cytology for which

the differential diagnosis includes grade 2 endometrioid

carcinoma and serous carcinoma can be distinguished by



. Fig. 9.43

Serous carcinoma. Tumor exhibits diffuse/strong nuclear

expression of p53 which correlates with a p53 mutation
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immunohistochemistry for p53, Ki-67, and hormone

receptors. The distinction of serous carcinoma from

clear cell carcinoma is discussed later (see >Clear Cell

Carcinoma).

At times papillary syncytial eosinophilic change, par-

ticularly in a small curettage specimen in an older patient,

may be difficult to distinguish from serous carcinoma. The

papillary processes in eosinophilic change lack fibrovas-

cular support and the cells that form these processes are

small and lack significant nuclear atypia or mitotic activ-

ity. Typically, small microcystic spaces containing neutro-

phils are present in the syncytial masses (see >Chap. 8,

Precursor Lesions of Endometrial Carcinoma). At times it

may not be clear if a serous carcinoma involving the endo-

metrium is primary or metastatic from the ovary. More

often than not the uterus is the primary site, even when

invasion cannot be demonstrated in the hysterectomy spec-

imen [420]. In these cases the ovarian involvement is

typically bilateral and characterized by small foci of tumor

on the ovarian surface or nodules of tumor in the paren-

chyma with clusters of tumor cells in hilar vascular spaces.
. Fig. 9.44

Serous carcinoma. Tumor exhibits diffuse/strong

expression of p16
Immunohistochemical Findings

Approximately 75% of endometrial serous carcinoma

show p53 overexpression (intense expression in greater

than 50–75% of tumor cell nuclei; > Fig. 9.43) as a result

of p53 mutation and the consequent accumulation of

mutant protein [234, 362, 381, 396, 448]. Some of the

remaining tumors, which show absolutely no p53 expres-

sion, have p53 mutations that result in a truncated p53

protein or a protein with conformational changes that

cannot be detected using commercially available anti-

bodies [396]. The Ki-67 labeling index is extremely high

(i.e., greater than 50–75% of tumor cell nuclei) [236]. The

typical serous carcinoma lacks diffuse ER and PR expres-

sion [59, 65, 100, 237, 380], although many carcinomas

with hybrid endometrioid/serous features and admixtures

of endometrioid and serous components express consid-

erable amounts of ER [15]. PR is less frequently expressed,

compared to ER. Diffuse/strong p16 is characteristic of

serous carcinomas (> Fig. 9.44) [73, 328, 433]. In contrast

to most endocervical carcinomas, this does not imply

HPV infection; rather, it may reflect disturbances in the

cell cycle that favor hyperproliferative activity. In contrast

to endometrioid adenocarcinomas, nuclear b-catenin
expression and loss of PTEN, MLH1, MSH2, MSH6, and

PMS2 are almost never encountered.

Despite important immunophenotypic differences

that distinguish between clear-cut examples of serous,
and endometrioid carcinomas of the endometrium, these

tumors share some notable features. Like endometrioid

carcinomas, endometrial serous carcinomas commonly

express pan-cytokeratins, EMA, CA125, Ber EP4, B72.3,

CK7, and vimentin, while they are usually negative for

CK20 and lack diffuse, strong cytoplasmic expression

of CEA.

Finally, there are some important differences between

the immunophenotype of endometrial and ovarian, tubal

and peritoneal serous carcinomas as a group. The most

important is infrequent WT1 expression in endometrial
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serous carcinomas (seen in at most 20–30% of such cases)

and the very common diffuse nuclear expression of WT1

in ovarian, tubal, and primary peritoneal examples (at

least 70–80% of such cases) [9, 109, 152].
Behavior and Treatment

Serous carcinoma has a propensity for myometrial and

lymphatic invasion. The hysterectomy specimen often dis-

closes tumor in lymphatics extensively within the

myometrium, cervix, broad ligament, fallopian tube, and

ovarian hilus. In addition, intraepithelial carcinoma sim-

ilar to that involving the endometrium has been reported

on the surfaces of the ovaries, peritoneum, and mucosa of

the endocervix and fallopian tube in the absence of gross

disease in these sites [361, 423]. The involvement of peri-

toneal surfaces in the pelvis and abdomen, as in ovarian

serous carcinoma, occurs early in the course of disease.

Not surprisingly, most studies report that uterine

serous carcinoma is clinically understaged in approxi-

mately 40% of cases [58, 108]. In addition to intraperito-

neal spread, serous carcinoma can metastasize to the liver,

brain, and skin.

The 5- and 10-year actuarial survival rates for all stages

were 36% and 18%, respectively, in a study from Norway

[5]; 5-year survival for pathologic stage I serous carcinoma

was 40% in one study [58]. One study of stage I and II

serous and clear cell carcinomas demonstrated a 5-year

survival rate of 57% for patients with stage IA tumors,

which was similar to that for patients with stage IB and IC

tumors (53%) [81]. A recent retrospective study of stage

I serous carcinoma evaluated outcomes in patients treated

with different modalities. Patients who received chemo-

therapy, with our without radiation therapy, experienced

more favorable outcomes when compared to patients

treated with radiation or observation alone. Only 11.2%

of patients treated with chemotherapy and radiation expe-

rienced recurrence, compared to 30.3% without therapy,

and 25% when radiation was the sole treatment modality.

The only subgroup that did not appear to benefit from

chemotherapy included patients with stage IA serous car-

cinoma; only two of 27 such patients experienced recur-

rence [119].

In addition, prognostic factors for shorter survival

included age greater than 60 years, vascular invasion,

and greater than 50% myometrial invasion. Nearly half

the serous carcinomas and 40% of the clear cell carcino-

mas in this study population that were thought to be early

stage (clinical stage I and II) were upstaged to surgical

stage III or IV despite the finding that the majority of these
tumors had invaded only the inner third of the

myometrium [80]. In addition, 13% of the serous carci-

nomas that were confined to the endometrium had

paraaortic lymph node metastases. Patients with mixed

endometrial carcinomas containing a component of

serous carcinoma that accounted for at least 25% of the

tumor have the same survival as patients with pure serous

carcinoma, underscoring the importance of identifying

areas of serous carcinoma in uterine carcinomas [361].

The current approach to treatment is hysterectomy

and bilateral salpingo-oophorectomy along with

omentectomy and careful surgical staging, including peri-

toneal cytology and pelvic and paraaortic lymph node

sampling. In view of the highly aggressive behavior, adju-

vant therapy should be considered for all tumors except

those that qualify as minimal uterine serous carcinoma. In

a study of 21 cases with pure EIC or minimal uterine

serous carcinoma (less than 1 cm of carcinoma in the

endometrium), all 14 patients whose tumors lacked

myometrial or vascular invasion and who had no evidence

of extrauterine disease at staging had an overall survival of

100% after a mean follow-up of 27 months [423]. The

majority of these patients received no treatment after

hysterectomy. Included among these cases were a few

patients with the involvement of endocervical glands by

EIC (stage IIA disease) who were also alive without evi-

dence of disease at intervals ranging from 12 to 54months.

In contrast, the patients with either EIC or minimal serous

carcinoma and evidence of extrauterine disease (even

microscopic disease) all died of disease despite intensive

chemotherapy. In another study of stage IA serous carci-

noma, 11 of 13 patients were alive without evidence of

disease after a median follow-up of 38 months [61].

Another study of 16 noninvasive serous carcinomas of

the endometrium found that six tumors were stage IA

and the remaining ten had metastases identified at staging

[204]. Two of the six patients with stage IA disease expe-

rienced a recurrence but none died of disease during the

follow-up period, which ranged from 2 to 73 months.

Three patients with stage IIA disease also were alive with-

out evidence of disease at intervals ranging from 37 to 61

months [119].

The finding of advanced-stage disease in the absence of

myometrial invasion in ten patients emphasizes the need

for complete staging of all patients with serous carcinoma.

Another study of eight patients with serous or clear cell

carcinoma confined to endometrial curettings without

evidence of residual high-grade carcinoma (serous, clear

cell, or FIGO grade 3 endometrioid) or vascular invasion

in the hysterectomy specimen were without evidence

of recurrence after a median follow-up of 3 years [27].



. Fig. 9.45

Clear cell carcinoma. Glands are lined by markedly atypical

hobnail type cells with clear cytoplasm. This appearance is

reminiscent of the Arias–Stella reaction in gestational

endometrium
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In a study evaluating cisplatin, doxorubicin (Adriamycin),

and cyclophosphamide (PAC) chemotherapy, which has

a 70% response rate in previously untreated ovarian

serous carcinoma, the response rate for uterine serous

carcinoma was only 20%, suggesting that there are inher-

ent differences in uterine and ovarian serous carcinomas

[244]. Another study of platinum-based chemotherapy

found that eight of the 12 treated women were alive

without evidence of disease, including four patients with

advanced-stage disease and mean follow-up of 23 months,

suggesting a possible role for chemotherapy [150]. More

recent studies suggest that systemic platinum base thera-

pies with or without taxane may be effective in the treat-

ment of high stage serous carcinoma of the endometrium

[212, 213]. These tumors are unresponsive to hormonal

treatment because they almost always lack diffuse expres-

sion of hormone receptors.

In summary, it is very important for patients

with serous carcinoma to be carefully staged as there may

be extrauterine disease even if there is no or mini-

mal myoinvasion. If there is no evidence of extrauterine

disease after thorough staging the prognosis is favorable.
. Fig. 9.46

Clear cell carcinoma. Glands are lined by pleomorphic cells,

some attenuated and others with prominent hobnail

morphology
Clear Cell Carcinoma

In the past, clear cell carcinoma was regarded as meso-

nephric in origin because of its resemblance to renal car-

cinoma, but the occurrence of clear cell carcinoma in the

endometrium, a Müllerian derivative, is evidence of its

Müllerian origin [229]. The prevalence of clear cell carci-

noma ranges from 1% to 6% in most series. Almost all

studies report that women with clear cell carcinoma are

older than women with endometrioid carcinoma (mean

age in late 60s) [2, 75, 208, 314, 379, 421]. Some studies

have reported a higher likelihood of abnormal cytology,

a lower frequency of some of the associated constitutional

symptoms, such as obesity and diabetes mellitus, and

a lack of association of estrogen replacement therapy

compared with endometrioid carcinomas, but this has

not been confirmed by other studies.

These tumors do not have distinctive gross features.

Clear cell carcinoma may exhibit solid, papillary, tubular,

and cystic patterns (> Figs. 9.45–9.52). The solid pattern is

composed of masses of clear cells intermixed with eosin-

ophilic cells, whereas papillary, tubular, and cystic patterns

are composed predominantly of hobnail-shaped cells with

interspersed clear and eosinophilic cells. Cystic spaces

frequently are lined by flattened cells. Psammoma bodies

can be found in association with papillary areas within the

tumor. The cells typically are large, with clear or lightly
stained eosinophilic cytoplasm. The clear cytoplasm

results from the presence of glycogen, demonstrated with

a PAS stain and diastase digestion. Cells that have

discharged their glycogen and lost most of their cytoplasm

are characterized by a naked nucleus, the hobnail cell.

Nuclear atypia within a given tumor can be variable,

ranging frommild to marked (> Figs. 9.50 – 9.52). Almost

always areas of marked atypia will be found, however. The

atypia is manifested by pleomorphic, often large, multiple

nuclei with prominent nucleoli.Mitotic activity is high, and



. Fig. 9.47

Clear cell carcinoma. Glands are lined by cells with clear

cytoplasm and many uniform cuboidal cells with focal

hobnail features

. Fig. 9.48

Clear cell carcinoma. Papillary tumor exhibits characteristic

features, including hyalinized stroma and cells with clear

to granular eosinophilic cytoplasm and hobnail

morphology

. Fig. 9.49

Clear cell carcinoma. Solid tumor is composed of cells with

prominent clear cytoplasm and characteristic nuclei with

vesicular chromatin and nucleoli

. Fig. 9.50

Clear cell carcinoma. Hobnail type cells protrude

prominently into the gland lumen and are pleomorphic

with hyperchromatic nuclei
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abnormal mitoses are readily seen. PAS-positive, diastase-

resistant intracellular, and extracellular hyaline bodies, sim-

ilar to those in endodermal sinus tumors, can be found in

nearly two-thirds of clear cell carcinomas.
Differential Diagnosis

The differential diagnosis of clear cell carcinoma includes

secretory carcinoma, serous carcinoma, and yolk sac
tumor. The differential diagnosis of the first tumor has

been discussed (see > Secretory Carcinoma). Clear cell

carcinoma can be distinguished from serous carcinoma

by architectural and cytoplasmic rather than nuclear fea-

tures because both tumors display similar high-grade

nuclear features, including vesicular nuclei with prominent

nucleoli, hobnail cells, and cells with hyperchromatic,

smudged nuclei. Serous carcinomas do not display the

tubulocystic or solid growth patterns, clear cytoplasm,

and hyalinized stroma that are characteristic of clear cell



. Fig. 9.51

Clear cell carcinoma. Hobnail type cells have

hyperchromatic nuclei and vacuolated clear cytoplasm

. Fig. 9.52

Clear cell carcinoma. Hyalinized papillae are lined by cells

with clear to eosinophilic cytoplasm and pleomorphic

nuclei

Endometrial Carcinoma 9 425
carcinomas. In some cases, mixtures of both types are

found. Yolk sac tumors occur rarely in the endometrium

but the patients are young, in contrast to women with

clear cell carcinoma, who are almost always post-

menopausal. Microscopically, yolk sac tumors often

have a microcystic pattern that can resemble the

tubulocystic pattern of clear cell carcinoma. Character-

istically, the yolk sac tumor contains Schiller–Duval

bodies, which are lacking in clear cell carcinoma. Yolk

sac tumors are associated with elevated serum alpha-

fetoprotein (AFP) levels, and AFP can be identified in

the tumor by immunohistochemistry.
Clear cell carcinoma tends to be high grade, deeply

invasive, and to present in an advanced stage. Similar to

serous carcinoma, clear cell carcinomas are more fre-

quently associated with deep myometrial invasion, high

nuclear grade, lymphovascular space invasion, and pelvic

lymph node metastasis compared to low-grade

endometrioid carcinomas [346]. Occasionally they are

confined to a polyp [208]. The reported survival of

patients with clear cell carcinoma differs considerably as

reported in various series, ranging from 21% to 75%

[2, 75, 229, 314, 421]. In one series, none of the patients

with tumor beyond stage I survived for 5 years, and even

in stage I the 5-year survival was only 44% [421]. Another

report of low-stage tumors demonstrated better survival,

with an estimated survival rate of 71% [258]. In a series of

nearly 97 patients the 5-year crude survival was 42% and

the 10-year survival, 31% [2]. One study reported 5- and

10-year actuarial disease-free survival rates of 43%

and 39% [7], and in another study median survival for

CCwas 29months and 5-year survival was 50% [379]. The

wide range in survival reported in these different series

suggests that different investigators may be applying dif-

ferent criteria for the diagnosis of clear cell carcinoma,

resulting in a heterogeneous group of cases being studied.

Treatment is variable and in some institutions chemother-

apy is used irrespective of stage. The role of adjuvant

radiation or chemotherapy is not established at present.

In view of the poor prognosis and because these tumors

often have high nuclear grade and invade themyometrium

deeply, adjuvant therapy often is administered.
Immunohistochemical Findings

Like endometrioid and serous carcinomas, clear cell car-

cinomas usually express pan-cytokeratins, EMA, CA125,

BerEP4, B72.3, CK7, and vimentin, while they are usually

negative for CK20 and WT1 and lack diffuse, strong cyto-

plasmic expression of CEA.

Clear cell carcinomas are typically ER/PR negative

and show p53, p16, and Ki-67 expression that are inter-

mediate between endometrioid and serous carcinomas

[237, 328, 413]. Notably, p53 overexpression and prolifer-

ation indices that mimic serous carcinomas are generally

not seen in clear cell carcinoma. Although some clear cell

carcinomas show abnormalities in CTNNB1 (b-catenin)
and PTEN pathways [24, 63], insufficient numbers of

well-characterized cases have been studied. Clear cell

carcinoma of the endometrium might represent

a manifestation of HNPCC [60]; as such, there are rare
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clear cell carcinomas with loss of MSH2 and MSH6

expression, related to mutations in the corresponding

genes.
Mixed Types of Carcinoma

An endometrial carcinoma may show combinations of

two or more of the pure types. By convention, a mixed

carcinoma has at least one other component comprising at

least 10% of the tumor. For example, an endometrioid

carcinoma containing a clear cell carcinoma that consti-

tutes 10% of the tumor is classified as an endometrioid

carcinoma with areas of clear cell carcinoma. Except for

a few studies evaluating the significance of foci of serous

carcinoma admixed with endometrioid carcinoma, there

are no data that can be used as a basis for making valid

recommendations concerning what proportion of an

additional component justifies being separately classified.

Mixed serous and endometrioid carcinomas containing at

least 25% of a serous component behave as pure serous

carcinomas [361]. Except for serous and possibly clear cell

components, it is likely that the combination of other

tumor types has little, if any, clinical significance.
Malignant Mesodermal (Müllerian) Mixed
Tumor (Carcinosarcoma)

Malignant Mesodermal (Müllerian) mixed tumors

(MMMTs) represent less than 5% of malignant neoplasms

of the uterine corpus [372]. By definition, they are com-

posed of malignant epithelial and mesenchymal compo-

nents as recognized by light microscopy. Because of the

biphasic appearance of carcinosarcomas (MMMTs), there

has been considerable controversy about their

histopathogenesis. Recent clinicopathologic, immunohis-

tochemical, and molecular genetic studies have provided

substantial evidence that most MMMTs likely represent

carcinomas with a mesenchymal component as

a consequence of metaplasia and/or tumor progression

[132, 261]. SomeMMMTsmight also arise via progression

from an adenosarcoma. This is supported by the recogni-

tion that as many as one-third of MMMTs contain zones

that closely resemble adenosarcoma [357] and by studies

that report metastases from adenosarcomas that resemble

MMMT [82]. It is also possible that these tumors arise by

a process of bidirectional differentiation from a single

multipotent stem cell.

The risk factors for MMMT have been difficult to

determine as robust epidemiologic studies have not been

done due to the low prevalence of the disease. One small
study suggested that MMMTsmay share risk factors (body

weight, exogenous estrogen use, and nulliparity) with

endometrial carcinoma [446]. Tamoxifen therapy has

also been noted as a possible contributor to the develop-

ment of MMMTs [97, 332, 393]. The risk apparently

persists and might even increase after cessation of treat-

ment [124]. MMMTs, along with high-grade endometrial

carcinomas, have been reported to arise in patients previ-

ously treated with pelvic irradiation for rectal or cervical

carcinomas [163, 322]. Endometrial carcinomas and

MMMTs also demonstrate similar genetic abnormalities

including defective DNA mismatch repair and p53 and

PTEN gene mutation [20, 398, 399].

Endometrial carcinomas and MMMTs share many

clinical features. Like carcinomas, MMMTs metastasize

to pelvic and paraaortic lymph nodes, pelvic soft tissues,

vagina, peritoneal surfaces, and lungs [78, 129, 294]. The

histologic appearance of metastases is variable. Three

studies on metastatic MMMT have demonstrated that

invasive foci in lymphatic or vascular spaces are essentially

always pure carcinoma and metastatic lesions are most

commonly purely carcinoma; occasionally, mixtures of

carcinoma and sarcoma are found and only rarely is pure

sarcoma encountered [41, 372, 386]. Studies have also

suggested that staging surgery usually performed for car-

cinomas, with omentectomy, peritoneal biopsies, and

lymph node dissection, is better suited to detecting occult

metastatic MMMT than are staging procedures com-

monly performed for sarcomas [125, 429]. Both carcino-

mas and MMMTs respond well to cisplatin-based

chemotherapy [392, 412].
Clinical Features

The mean age of patients with MMMTs is in the seventh

decade, but the age range spans from the fourth through

tenth decades. The disease tends to present like other

endometrial cancers, with vaginal bleeding being com-

mon. Another typical presentation of carcinosarcoma is

a polypoid mass that protrudes through the cervical os.
Gross Findings

MMMTs are frequently polypoid and usually fill the entire

endometrial cavity. Many invade the myometrium but

some are confined to polyps. The tumors often protrude

through the cervical os, simulating a cervical neoplasm.

The protruding tip of the mass can be necrotic, making

diagnosis based on biopsy of this portion of the tumor
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difficult. In approximately a quarter of the cases the uter-

ine tumor extends into the endocervix. The tumors are

variably soft to firm and tan with areas of necrosis and

hemorrhage.
. Fig. 9.54

Malignant mesodermal mixed tumor (carcinosarcoma).

Both carcinomatous and sarcomatous components have

malignant cytologic features (nuclear pleomorphism and

mitotic activity)
Microscopic Findings

MMMTs are composed of an admixture of histologically

malignant epithelial and mesenchymal components but

the epithelial component of MMMT is frequently difficult

to subclassify (> Figs. 9.53–9.59). In the most recent clin-

icopathologic review of MMMT, the authors reported that

serous carcinomas and high-grade carcinomas, not other-

wise specified, were the most frequent carcinoma compo-

nents in MMMT [125]. Older studies have reported

endometrioid carcinomas to be more common. Clear

cell, mucinous, squamous, and mesonephric carcinoma

also can be found as the epithelial component, but this is

less common [41, 231, 294, 295, 372]. Approximately half

the cases demonstrate a homologous stromal component,

which is high-grade spindle cell (like fibrosarcoma) or

pleomorphic (like malignant fibrous histiocytoma) in

most cases. The homologous stromal component only

rarely resembles leiomyosarcoma or low-grade endome-

trial stromal sarcoma [123, 372]. When heterologous

elements are present, rhabdomyosarcoma and chon-

drosarcoma are the most common types encountered

[37, 125, 372] (> Figs. 9.55–9.59). Heterologous elements

can usually be recognized easily by light microscopy.
. Fig. 9.53

Malignant mesodermal mixed tumor (carcinosarcoma).

High-grade adenocarcinoma with features of serous

carcinoma is intimately admixed with a malignant spindle

cell component (sarcoma)
Immunohistochemical stains to establish the presence of

such elements are not recommended unless such confir-

mation is needed after the review of hematoxylin- and

eosin-stained slides. Rhabdomyosarcoma can often be

identified by finding round or elongated cells with fibrillar

eosinophilic cytoplasm. Striated rhabdomyoblasts are

apparent on occasion. Some MMMTs are composed

of cells that contain cytoplasmic eosinophilic globules

that should not be misinterpreted as evidence of
. Fig. 9.55

Malignant mesodermal mixed tumor (carcinosarcoma).

Adenocarcinoma is intimately admixed with heterologous

elements, including chondrosarcoma and

rhabdomyosarcoma



. Fig. 9.56

Malignant mesodermal mixed tumor (carcinosarcoma).

Carcinoma is adjacent to spindle cell and chondroid

components with malignant cytologic features

. Fig. 9.57

Malignant mesodermal mixed tumor (carcinosarcoma).

Adenocarcinoma merges with rhabdomyosarcoma

. Fig. 9.58

Malignant mesodermal mixed tumor (carcinosarcoma).

Chondrosarcoma and rhabdomyosarcoma represent

heterologous sarcomatous elements

. Fig. 9.59

Malignant mesodermal mixed tumor (carcinosarcoma).

Rhabdomyosarcoma is characterized by globoid

pleomorphic cells with abundant eosinophilic cytoplasm
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rhabdomyoblastic differentiation. Importantly, MMMTs

as a group, are enriched for highly aggressive, biphasic,

malignant mixed epithelial and mesenchymal neoplasms.
Differential Diagnosis

Monophasic tumors should not be diagnosed as

a MMMT, although it is acknowledged that either the

mesenchymal or epithelial components of MMMTmight

predominate in small samples such as biopsies and scant

curettage specimens. Finding fragments of highly
pleomorphic sarcoma, a high-grade carcinoma that is

difficult to subclassify or heterologous elements in

a small biopsy is usually sufficient to suggest that the

biopsy might represent an incompletely sampled

MMMT, but immunohistochemical results showing

coexpression of epithelial and mesenchymal-associated

markers are, by themselves, insufficient for a MMMT

diagnosis.

The recently described dedifferentiated endometrial

carcinoma is an example of a biphasic tumor containing

differentiated and undifferentiated components [368].
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However, unlike MMMTs the differentiated carcinoma is

usually well-differentiated endometrioid and the undiffer-

entiated component is composed of small, round cells of

uniform size instead of spindle shaped or obviously pleo-

morphic cells (as discussed below with >Undifferentiated

Carcinomas). Endometrioid adenocarcinoma with spin-

dle cell elements is another biphasic endometrial neo-

plasm that mimics MMMT; however, these tumors are

composed of histologically low-grade elements and are

less aggressive than typical MMMT and high-grade carci-

noma [278]. In this tumor, the endometrioid elements,

frequently showing squamous metaplasia, fuse impercep-

tibly with spindle cell elements that are never histologically

high grade. In most cases, the endometrioid component is

no more than FIGO grade 2 and the spindle cell compo-

nent is cellular and sometimes mitotically active, but not

markedly atypical. MMMT contains easily separable,

high-grade epithelial, and mesenchymal elements whereas

this type of endometrioid adenocarcinoma shows seam-

less fusion of the two. If there is confusion between this

entity and MMMT, the tumor grade and the presence or

absence of element fusion can be used to inform the

decision. Endometrioid adenocarcinomas can contain

chondroid and osteoid elements. Heterologous elements

by themselves do not signify MMMT, although finding

rhabdomyosarcoma along with adenocarcinoma almost

always signifies MMMT.
Behavior and Treatment

Since MMMTs have been historically regarded as sarco-

mas, many studies have included patients with only clin-

ical staging or incomplete surgical staging. Many older

studies have also likely included histologic mimics of

MMMT, particularly dedifferentiated carcinoma and

endometrioid adenocarcinoma with spindle cell elements.

Despite this, studies of comprehensively staged patients

and others comprised of clinically staged patients agree

that the behavior of MMMTs is significantly worse than

FIGO grade 3 endometrial carcinomas, serous carcino-

mas, and clear cell carcinomas [19, 125, 148, 409]. Surgical

stage is likely the most important prognostic factor.

Pathologically determined prognostic features in clin-

ically staged MMMT patients are generally the same as for

patients with suboptimally staged endometrial carcinoma.

Extrauterine extension and/or deep myometrial invasion

along with lymphovascular invasion are reported to be

independent predictors of survival in numerous analyses

[30, 37, 43, 136, 187, 289, 292, 337, 349, 429]. The presence

of serous or clear cell carcinoma also is reported to have
a significant tendency to be associated with metastatic

disease, but the histologic appearance of the sarcomatous

component does not appear to have any prognostic sig-

nificance in many studies of clinically staged patients [136,

231, 292, 372, 383]. Advanced age may also be associated

with poor outcome [187, 292]. The 5-year survival for

patients with advanced-stage disease is only 15–30%

[148, 289, 383].

A recent study looked at the clinical and pathologic

features of comprehensively staged patients with FIGO

stage I MMMT. This confirmed that stage I MMMT is

a more aggressive disease when compared to a control

group of comprehensively staged patients with FIGO

stage I, FIGO grade 3 endometrioid, serous or clear cell

carcinoma [125]. The 3-year disease-free survival was 87%

for women with high-grade carcinoma compared with

42% for women with MMMT. Unlike studies of clinically

staged patients, epithelial tumor type, lymphovascular

invasion, depth of myometrial invasion, and predomi-

nance of carcinoma relative to sarcoma had no relation-

ship to overall survival. The grade of the epithelial and

mesenchymal components had no bearing on overall sur-

vival either, but they were almost always high-grade. The

only clinical or pathologic factor found to have statistical

significance with respect to clinical outcome was the pres-

ence of heterologous sarcomatous differentiation (princi-

pally rhabdomyoblastic), as assessed on the review of

hematoxylin- and eosin-stained slides only. Heterologous

sarcomatous elements were associated with very poor

survivals [125]. When outcomes were stratified based on

the presence of heterologous sarcomatous elements, the

survival of patients with homologous MMMTwas found

to be indistinguishable from that of patients with high-

grade endometrial carcinoma. Patients with heterologous

MMMT had survivals that were significantly worse. The

3-year overall survival for surgical stage I MMMTwas only

45% for heterologous tumors, compared with 93% for

homologous tumors. This study evaluated the significance

of heterologous sarcomatous elements in comprehensively

staged FIGO stage I MMMT patients only, so it remains to

be determined whether heterologous elements drive prog-

nosis in patients with high stage disease. The clinical

significance of heterologous elements had been noted

previously [257], but studies of other clinically staged

patients failed to support this view [136, 231, 252,

372, 425].

MMMTs metastasize to pelvic and paraaortic lymph

nodes, pelvic soft tissues, vagina, peritoneal surfaces, and

lungs [78, 129, 294]. MMMTs are treated by total hyster-

ectomy and bilateral salpingo-oophorectomy with pelvic

and paraaortic lymph node dissection, pelvic washings,
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and tumor debulking, if indicated. Older studies reported

a decrease in local recurrences with external beam radia-

tion therapy to the pelvis [182]. This was confirmed in

a more recent retrospective study, but a convincing effect

on overall survival was not appreciated [57]. In an analysis

of recurrence patterns, this study also reported a 38%

overall local recurrence rate and a 57% frequency of dis-

tant recurrences, most of which were peritoneal [57].

A Gynecologic Oncology Group (GOG) study of

ifosfamide with or without cisplatin for the treatment of

advanced, persistent, or recurrent MMMT demonstrated

that the addition of cisplatin provided a small improve-

ment in progression-free survival but no significant sur-

vival benefit [392]. Recently, the GOG published results

that favored the use of combination chemotherapy (three

cycles of cisplatin, ifosfamide, and mesna) over whole

abdominal radiotherapy [427]. Although the estimated

probability of recurrence in each arm of the study did

not differ significantly, the recurrence rate was lower in

the chemotherapy arm, when adjusted for stage and age,

and the estimated death rate was lower in the chemother-

apy group. In practice, many patients are offered

combination therapy with carboplatin and taxol. Studies

that address which, if any, MMMT patients are good

candidates for targeted therapies are ongoing [79, 249,

326, 327, 351].
. Fig. 9.60

Undifferentiated carcinoma. Solid tumor lacking any

differentiating features is present adjacent to, but not

admixed with, FIGO grade 1 endometrioid carcinoma

. Fig. 9.61

Undifferentiated carcinoma. Dyscohesive atypical cells

lacking any differentiating features suggest a differential

diagnosis of undifferentiated carcinoma versus lymphoma
Undifferentiated Carcinoma

The World Health Organization (WHO) defines undiffer-

entiated endometrial carcinoma as a tumor lacking any

evidence of differentiation. The most common entity con-

sidered in the differential diagnosis of an undifferentiated

tumor is FIGO grade 3 endometrioid adenocarcinoma,

which should only be diagnosed when the tumor is

obviously endometrioid in character. Confirmatory

endometrioid features in this context include even focal

glandular architecture, squamous metaplasia, or trabec-

ular and nested growth patterns. Most FIGO grade 3

endometrioid carcinomas either contain focal glandular

architecture and/or resemble non-keratinizing, poorly

differentiated squamous cell carcinoma.

Different types of undifferentiated carcinomas can

now be recognized, which means that tumors lacking

differentiation on review of hematoxylin and eosin-

stained slides probably represent a very heterogeneous

group. Small cell carcinoma of neuroendocrine is one

tumor that should be separated from the rest, as these

tumors demonstrate a unique combination of immuno-

histochemical, ultrastructural, clinical, and biologic
features. Another unique tumor is the undifferentiated

carcinoma described recently [18].
Microscopic Findings

The recently described undifferentiated carcinoma [18] is

a tumor composed predominately of a monotonous pro-

liferation of small to intermediate-sized, discohesive cells

arranged in sheets without an obvious nested or trabecular

architecture or gland formation (> Figs. 9.60 and > 9.61).
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However, rare foci of abrupt keratinization are allowed.

The low power appearance is reminiscent of endometrial

stromal sarcoma, although the tongue-like pattern of

myometrial infiltration and characteristic vasculature are

lacking. The nuclear features, which often include vesicu-

lar chromatin with small chromocenters or nucleoli, along

with the very high mitotic rate, are also incompatible with

endometrial stroma sarcoma. In many cases, the cytologic

appearance of this type of undifferentiated carcinoma

recalls large cell lymphoma when the cytoplasm is scant

and plasmacytoma when the cytoplasm is more abundant

and rhabdoid. Although the tumor stroma is generally

inapparent, some tumors display a myxoid matrix. Many

examples also contain numerous tumor-infiltrating lym-

phocytes. When this feature is prominent, the tumor may

resemble a lymphoepithelial-like carcinoma of the cervix or

nasopharynx. Small cell carcinoma of neuroendocrine type

is also a diagnostic consideration, but undifferentiated car-

cinoma does not typically demonstrate salt-and-pepper

chromatin, nuclear molding, or neuroendocrine marker

(chromogranin and synaptophysin) expression in great-

er than 10% of cells. Many endometrial carcinomas

containing undifferentiated components also contain foci

of well- or moderately differentiated endometrioid adeno-

carcinoma (> Fig. 9.60). These tumors have been called

‘‘de-differentiated endometrial carcinoma’’ [368]. In these

tumors, the gland forming, or differentiated, components

are superficial, adjacent to the endometrial cavity, whereas

the undifferentiated areas are deeper in the endometrium

and myometrium and sharply delimited from the differ-

entiated areas. This accounts for the occasional scenario in

which the well-differentiated endometrioid component is

diagnosed on endometrial curettage, followed by recogni-

tion of the presence of a more deeply placed undiffer-

entiated component on hysterectomy.
Immunohistochemical Findings

Immunohistochemically, the undifferentiated cells in gen-

eral fail to express markers that would support a diagnosis

of lymphoma, plasmacytoma, rhabdomyosarcoma, or

a neuroendocrine tumor. Exceptions to this rule include

CD138 expression in some examples and low-level expres-

sion of synaptophysin and chromogranin in others. The

undifferentiated component characteristically shows only

focal or weak keratin expression, but nearly every case

exhibits intense EMA and cytokeratin 18 expression in

a small minority of cells [18]. ER and PR staining is

negative. Perhaps as many as one-half demonstrate abnor-

mal DNA mismatch repair protein expression.
Clinical Features

Patients with undifferentiated and dedifferentiated carci-

nomas span a wide age range, from the third to eighth

decade. Endometrial primaries are more common than

ovarian primaries. Some patients have synchronous endo-

metrial and ovarian endometrioid carcinomas, with the

presence of the undifferentiated component recognizable

in only one site. The most common presentation is vaginal

bleeding. In many cases, patients are suspected of having

lymphoma because of extensive, systemic lymph node

involvement coupled with high serum LDH levels.

Approximately one-half of patients have extrauterine

disease at surgery. These are described as highly aggressive

tumors and are almost always fatal. In some cases,

a diagnosis of well-differentiated endometrioid adenocar-

cinoma may be followed by the emergence of undiffer-

entiated carcinoma in a metastatic site. Recent data

suggest that undifferentiated carcinomas frequently dem-

onstrate an abnormal DNA mismatch repair gene expres-

sion profile that places some of them within the spectrum

of tumors encountered among patients with Lynch syn-

drome/hereditary nonpolyposis colorectal carcinoma

syndrome.
Prognostic Factors of Endometrial
Carcinoma

Based largely on a series of Gynecologic Oncology Group

(GOG) studies, it has been shown that the risk factors for

the recurrence of endometrial carcinoma can be divided

into uterine and extrauterine factors [46, 94, 277]. Uterine

factors include (1) histologic type, (2) grade, (3) depth of

myometrial invasion, (4) cervical involvement, (5) vascu-

lar invasion, (6) presence of atypical endometrial hyper-

plasia, (7) hormone receptor status, and (8) DNA ploidy

and S-phase fraction. Extrauterine factors include

(1) adnexal involvement, (2) intraperitoneal metastasis,

(3) positive peritoneal cytology, and (4) pelvic and

paraaortic lymph node metastasis. Patients with no evi-

dence of extrauterine disease, no cervical involvement,

and no evidence of vascular invasion are at a low overall

risk of recurrence. For these patients the grade and depth

of invasion are important prognostic factors. In contrast

to this low-risk group of patients, womenwith evidence of

extrauterine disease, cervical involvement, or vascular

invasion constitute a high-risk group. If one of these

three factors is positive, the frequency of recurrence is

20%, increasing to 43% for two positive factors, and

63% for three factors [277].
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Clinical Factors

Age, race, and socioeconomic status are prognostic factors

in endometrial cancer. Some studies have shown that

age is the most important prognostic factor followed by

FIGO stage, tumor grade, race, and socioeconomic status

[142]. Younger women tend to have lower-grade and less

invasive tumors, but age remains an important indepen-

dent risk factor. It has also been demonstrated that women

aged 45 or less have a better prognosis than women over

age 45 because of a significantly higher proportion of

early-stage disease and less myometrial invasion [431].

Another study also demonstrated that age is a significant

prognostic factor, with decreased survival for women over

age 50 unrelated to surgical stage or grade of carcinoma

[122]. Although there is a lower prevalence of endometrial

cancer in African–American women as compared with

white women, white women have a significant survival

advantage as compared with African–American women

even after controlling for other clinicopathologic and

socioeconomic factors [38, 83, 178]. Some studies have

shown that African–American women have a higher pro-

portion of high-grade tumors and less favorable histologic

subtypes and tend to present with higher-stage tumors

compared to white women [83, 178]. In addition, they are

treated less often at every stage of disease. Another study

showed that the incidence of high-risk tumors is the same

in African–American and white women, whereas the inci-

dence of low-risk tumors is significantly lower in

African–American women [318]. Although an elevated

body mass index (BMI) is associated with a lower stage and

other better prognostic factors, when adjusted for these

factors, survival was lower in overweight patients [143].
Histologic Grade

Numerous studies have confirmed the value of grading [6,

75, 111, 224, 240, 440, 444]. For example, FIGO data

collected from almost 5,000 surgically staged patients

indicate that the 5-year overall survival rates for women

with surgical stage I endometrial carcinoma dropped from

92.1% for those with grade 1 tumors, to 87.5% for those

with grade 2 tumors, to 74.5% for those with grade 3

tumors [95]. The survival difference is not limited to

early-stage disease, and a 30% difference in survival was

also found in the comparison of women with grade 1,

stage III tumors (69.7%) to those with grade 3, stage III

tumors (39.6%). In a study of more than 600 women with

clinical stage I or occult stage II endometrioid adenocar-

cinoma, the 5-year relative survival was as follows: grade 1,
94%; grade 2, 84%; and grade 3, 72% [440]. According to

a population-based study from the Norwegian Radium

Hospital involving nearly 2,000 patients, the 5- and

10-year survival rates for patients with grade 1 tumors

were 88% and 80%, respectively; with grade 2 tumors,

77% and 62%; and with grade 3 tumors, 60% and 49% [6].

A study of the reproducibility of the FIGO grading

method found that interobserver reproducibility was

acceptable for the architectural grade but unacceptably

low for the assessment of notable nuclear atypia [288].

A more recent study comparing FIGO grading to pure

nuclear grading of endometrioid carcinoma demonstrated

fair interobserver reproducibility for FIGO grading but

only poor interobserver reproducibility for nuclear grad-

ing [235]. Using a database of 715 patients with low

clinical stage endometrial carcinomas (excluding serous

and clear cell types), the utility of the FIGO grading system

using arbitrary definitions for three nuclear grades was

examined [444]. Patients with architectural grade 1 or 2

adenocarcinomas but with predominantly grade 3 nuclei

were moved up one grade. This change resulted in

upgrading 44 patients for whom the risk of recurrence

and death from tumor was similar to that of the other

patients in the grade into which they were reassigned. This

study provided support for the FIGO modification of

architectural grade based on inappropriate nuclear atypia

and reinforced the need for a uniform definition of

nuclear grade.

Histologic grade is highly correlated with other prog-

nostic factors such as age, stage, and depth of myometrial

invasion, so its prognostic utility must also be examined in

multivariate analyses. In such studies, the significance of

histologic grade in the prediction of survival or recurrence

is diminished after adjustment for the other factors,

suggesting that grade primarily provides information

about the probability of local or disseminated spread of

tumor [6, 443]. Nevertheless, even for patients with met-

astatic (stage III) tumor, the histologic grade is significant

in predicting outcome after multivariate analysis [158].

Alternative methods of assignment of histologic grade

have been proposed, including a two-tiered system for

assessing uterine tumor grade, based on a study of 85

patients with stage I and II endometrial cancer [400].

Separation of tumors into two groups based on the

amount of solid growth identified those that recurred as

having greater than 20% solid growth. The two-tier grad-

ing system yielded a higher degree of interobserver agree-

ment than the three-tier FIGO system. A binary

architectural grading system based on the presence of

greater than 50% solid growth, a diffusely infiltrative

rather than pushing pattern of invasion, and tumor cell



Endometrial Carcinoma 9 433
necrosis has been described [235]. Tumors displaying at

least two of these three features were classified as high

grade whereas those displaying one of those features was

classified as low grade. The binary system stratified

patients into three distinct prognostic groups (This study

was done using the 1988 FIGO staging). Patients with

stage I low-grade tumors with invasion confined to the

inner half of the myometrium (stages IA and IB) had

a 100% 5-year survival rate. Patients with low-grade

tumors that invaded into the outer half of the

myometrium or beyond (stages IC-IV) had a 5-year sur-

vival rate of 67%. Similarly, those with high-grade tumors

with invasion confined to the myometrium (stages IA–IC)

had a 5-year survival rate of 76%. Patients with advanced-

stage (stages II–IV) high-grade tumors had a 26% 5-year

survival rate. In addition, greater intra- and interobserver

reproducibility were demonstrated for the binary system

in comparison with the FIGO system and pure nuclear

grading. There are several advantages of the binary system

over the FIGO system. The assessment of solid growth

does not require distinction of squamous from

nonsquamous growth, small amounts of solid growth

(around 5%) need not be recognized, and nuclear grading

is not necessary. Five studies have subsequently compared

the utility of this system to the current FIGO grading

method [10, 103, 209, 344, 354]. In general, both methods

provide for significant stratification of risk by univariate

and multivariate analysis. The two grade system tended to

result in a slightly reduced difference in survival between

low and high grade as compared to grades 1 and 3 in the

FIGO system, but it did eliminate the intermediate grade

category. Interobserver and intraobserver reproducibility

was often, but not always, found to be greater for the two

grade system. Based on the relatively small difference in

outcome between those patients with FIGO grade 1 and

FIGO grade 2 tumors, some have suggested simply col-

lapsing FIGO grades 1 and 2 into a single category. An

additional binary grading scheme has been proposed and

can be applied to any type of endometrial carcinoma

present in biopsy, curettage, or hysterectomy specimens.

This prognostically relevant scheme categorizes a tumor as

high-grade when any two of the following three features

are present: predominant papillary or solid architecture;

high nuclear grade; and more than five mitotic figures per

ten high power fields. This grading scheme can be used in

practice when an endometrial carcinoma cannot be

assigned a specific subtype. The group also tested the

prognostic relevance of a revised FIGO grading scheme

for endometrioid carcinomas specifically; this supported

grouping together FIGO grades 1 and 2 endometrioid

carcinomas as low-grade and FIGO grade 3 carcinoma as
high-grade. This practice was found to be reproducible

and prognostically relevant [14]. It is not clear whether

any of the alternative systems would significantly improve

upon the reproducibility, ease, or prognostic utility of the

current method, and the three grade method continues to

be used in the 2009 revised FIGO staging system.
Surgical–Pathological Staging
(FIGO Staging)

The stage reflects the extent of disease at the time of

diagnosis. It is useful to determine prognosis and plan

treatment as well as to provide a standardized method of

reporting data among different investigators. Complete

staging requires hysterectomy and bilateral salpingo-

oophorectomy, as well as assessment of the pelvic and

paraaortic lymph nodes. At present, there is debate regard-

ing the necessity for complete surgical staging of all

women with endometrial adenocarcinoma, with some

favoring restriction of lymphadenectomy to those at inter-

mediate or high risk of nodal spread [67]. Others have

argued that lymphadenectomy itself is a therapeutic pro-

cedure, based on retrospective survival data [8]. A new

FIGO staging system has been adopted in 2009, with input

from the International Society of Gynecological Patholo-

gists [437], representing a refinement to the system last

revised in 1988 (> Table 9.4). Major changes from the

staging system of 1988 include the inclusion of tumors

with no myometrial invasion and those with inner half

myometrial invasion in stage IA, elimination of cervical

gland involvement from stage II, elimination of positive

peritoneal fluid cytology from stage IIIA, and separation

of pelvic from paraaortic lymph node metastases within

stage IIIC. Pathologic analysis includes evaluation of the

grade of the tumor, depth of myometrial invasion, and

determination of endocervical stromal involvement;

therefore, it is essential that all this information be com-

municated clearly in the surgical pathology report. The

prognostic utility of surgical–pathologic stage has been

confirmed in multiple studies of large numbers of patients

using both univariate and multivariate analysis [6, 46, 94,

137, 180, 224, 428, 438, 443, 444].
Myometrial Invasion

Effective in 2009, FIGO staging of endometrial carcinoma

limited to the uterine corpus (stage I) is divided into those

that are confined to the endometrium or involve the inner

half of the myometrium, which are stage IA, and those

involving more than half the uterine wall thickness, which



434 9 Endometrial Carcinoma
are stage IB. The combination of tumors that lack any

myoinvasion from those with inner half myometrial

invasion is based on two pragmatic observations: first,

there is diagnostic difficulty and low reproducibility in

distinguishing true superficial myometrial invasion from

those tumors involving the basal endometrium as it inter-

digitates normally with the myometrium [13, 371]; sec-

ond, there is almost no difference in survival between

those patients with carcinoma confined to the endome-

trium and those with superficial myometrial invasion

(91% versus 90%) [95]. In addition, we recommend mea-

suring the maximum depth of invasion in millimeters and

expressing this as a percentage of the myometrial thick-

ness. For example, 2 mm of myometrial invasion in

a uterus measuring 1 cm thick would be 20% invasion.

Tumor in vascular spaces beyond the deepest point of

invasion should not be used for the measurement of the

depth of invasion. The distance of the tumor from the

serosa also has prognostic significance [355].

Myometrial invasion, independent of tumor grade, is

an important predictor of prognosis. In fact, it is probably

the single most important predictor of behavior in stages

I and II disease and has been shown to be an independent

predictor of outcome for women with early-stage endo-

metrial carcinoma [5, 22, 46, 77, 112, 240, 277, 443]. For

example, in the GOG experience, recurrence developed in

only one of 99 (1%) patients with no myometrial invasion

compared with 15 of 196 (7.7%) with inner-third, eight of

55 (14.5%) with middle-third, and six of 40 (15%) with

outer-third invasion when grade was not corrected [277].

In another GOG study it was shown that the 5-year rela-

tive survival for endometrioid carcinoma confined to the

endometrium was 94%; involving the inner third, 91%;

involving the middle third, 84%; and involving the outer

third, 59% [440]. The frequency of lymph node metastasis

also is related to the depth of myometrial invasion. In

clinical stage I endometrial carcinoma, inner-third

myometrial invasion is associated with lymph nodemetas-

tasis in 5% of cases, middle-third invasion with metastasis

in 23%, and outer-third invasion with metastasis in 33%.

When grade and myometrial invasion are analyzed

together, grade 1 tumors invading the inner third of the

myometrium do not have pelvic node metastasis, but with

outer-third invasion, pelvic node metastasis occurs in

25%. A similar trend occurs with higher-grade tumors.
Cervical Involvement

According to the new FIGO staging system, tumors that

are confined to the uterus but involving the cervical
stroma are stage II. In contrast, neoplasms that are con-

fined to the surface epithelium or glands of the endocervix

are now considered to represent only stage I disease. Cer-

vical stromal involvement is characterized by carcinoma

that is not confined to the surface epithelium or

preexisting endocervical glands and typically elicits

a stromal reaction. However, not all tumors evoke

a stromal desmoplastic response and it then may be diffi-

cult to distinguish whether the neoplastic glands represent

preexisting or newly formed glands [394]. Cervical

involvement is associated with a somewhat elevated risk

of recurrence, with an overall relapse rate of 16% in the

absence of extrauterine disease [266]. Since cervical

involvement is often associated with increasing grade,

depth of invasion, and tumor volume, the higher recur-

rence rate is not surprising. There is limited and

conflicting data on the prognostic significance of cervical

invasion by endometrial adenocarcinoma, after adjust-

ment for other risk factors [33, 91, 120, 198, 325].
Peritoneal Cytology

Tumor cells in a peritoneal cytology specimen are often

found in association with adnexal, nodal, or omental

spread, but are rarely the only manifestation of extrauter-

ine spread of endometrial adenocarcinoma. Previously,

a positive peritoneal cytology was a basis for classification

of the tumor as stage IIIA, however, it is no longer used in

the staging of endometrial adenocarcinoma. The signifi-

cance of a positive peritoneal cytology has been the subject

of several studies [92, 159, 168, 201, 214, 384, 407, 432,

443]. Some studies have reported the significance of pos-

itive peritoneal cytology, including one in which almost

40% of clinical stage I patients with positive peritoneal

cytology suffered tumor recurrence compared with 10%

of those with negative washings [92, 168, 407]. Other

studies, however, have reported a lack of significance of

peritoneal cytology in predicting the probability of recur-

rence or death from endometrial adenocarcinoma [159,

432]. Positive peritoneal cytology has been associated with

other risk factors for recurrence, such as high grade, deep

myometrial invasion, or extrauterine spread [159, 168,

214]. One study, however, found that positive peritoneal

cytology did not correlate with histologic subtype, FIGO

grade, depth of myometrial invasion, or vascular invasion

and was only significantly associated with stage III and IV

disease [161]. Nonetheless, in a study of 567 patients with

clinical stage I and II disease, a statistically significant

difference in survival between patients with and without

positive peritoneal cytology was found that persisted when
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the data were subjected to multivariate analysis [407].

Only 7% of patients with negative cytology recurred,

while 32% of those with positive peritoneal cytology suf-

fered a recurrence. Another study also found a threefold

increase in the risk of death from tumor for a similar

population using a multivariate analysis that adjusted for

other risk factors [443]. In a review that included a total of

3,800 patients in 17 studies, in three of five studies in

which multivariate analysis was performed, malignant

cytology was associated with a significant, independent

decrease in survival or an increase in the recurrence rate

[268]. The weight of evidence supports the interpretation

that the presence of malignant cells in peritoneal washings

is a significant indicator of a worsened prognosis.
Vascular Invasion and Lymph Node
Metastases

Venous or lymphatic invasion is defined by the presence of

neoplastic cells within endothelial-lined channels.

Although artifactual retraction of stroma around aggre-

gates of neoplastic cells may simulate vascular invasion,

vascular invasion can usually be reliably assessed in the

myometrium peripheral to the bulk of the tumor mass.

Occasionally, a subtle pattern of lymphatic space involve-

ment by neoplasm may mimic intravascular histiocytes

[265]. Also, the presence of perivascular lymphocytic infil-

trates in the myometrium, but not lymphocytic infiltrate

at the tumor–myometrial junction, is frequently associ-

ated with vascular invasion and hence is a useful marker of

vascular invasion [10]. Vascular invasion is relatively

uncommonly seen in endometrioid adenocarcinoma of

the uterus (about 10–20% of cases) [291], but the fre-

quency increases with deeper myometrial invasion,

aggressive cell types, and decreasing histologic differenti-

ation [3, 167, 375]. Nonetheless, some studies have

revealed a significant correlation between vascular inva-

sion and tumor recurrence independent of differentiation

and depth of myometrial invasion. In one investigation

of FIGO stage I endometrial adenocarcinomas, nine of

15 patients with lymphatic invasion died of tumor, while

none of the 78 without identified vascular invasion died of

cancer [138]. In a similar study of stage I cases, it was

found that lymphatic invasion represented a strong pre-

dictor of tumor recurrence and extrapelvic metastasis,

which was independent of depth of invasion or histologic

differentiation [167].

In an analysis of stage I, grade 1 endometrioid adeno-

carcinomas with a poor outcome, vascular invasion in

addition to myometrial invasion, mitotic index, and
absence of progesterone receptor were significant factors

that predicted aggressive behavior [403]. In another study

aimed at comparing the significance of various pathologic

risk factors in stage I endometrioid carcinoma, univariate

analysis showed that vascular invasion was more important

than grade and depth of myometrial invasion in predicting

prognosis [21]. In a series of 513 consecutive cases of

carcinoma limited to the uterus, multivariate analysis

revealed lymphatic vascular invasion as the only predic-

tor of distant recurrence [291]. Another study exam-

ined specimens with probable lymphatic invasion using

immunoperoxidase with an antibody directed against fac-

tor VIII [240]. A greatly increased risk of recurrence was

present in those with definite vascular invasion but not in

those in whom the lining of the spaces failed to stain.

Immunohistochemistry with antibody directed against

CD31 increased the identification of vascular space invasion

from 19% of cases (identified by H&E stains) to 50% of

cases. Interestingly, recurrence was statistically related to the

detection of vascular space invasion onH&E stained but not

immunohistochemically stained sections [12]. Another

study found that vascular invasion was a statistically sig-

nificant indicator of death from tumor in early clinical

stage tumors, but not for surgical stage I and II endome-

trial adenocarcinoma [443]. This finding suggests that lym-

phatic invasion may help to identify patients likely to have

spread to lymph nodes or distant sites, but that its impor-

tance is diminished for those inwhomthorough sampling of

nodes has failed to identify metastases. Others have also

found that vascular invasionwas a significant prognosticator

by univariate analysis but less important after adjusting for

other variables [3]. Nevertheless, one study found that

among women with lymph node metastases the presence

or absence of vascular invasion in the primary tumor was

associated with different survival rates [186].

About 10% of women with endometrioid endometrial

adenocarcinoma have metastasis to pelvic lymph nodes

[71]. Nearly a third of patients with pelvic lymph node

spread also have positive paraaortic lymph nodes. Among

the extrauterine risk factors, the presence of positive

paraaortic lymph nodes is most important in predicting

prognosis [277]. Only 36% of patients with positive

paraaortic nodes were free of tumor at 5 years compared

with 85% with negative paraaortic nodes. The highest cor-

relation of positive paraaortic lymph nodes is with pelvic

lymph nodes. Other features that correlate with positive

aortic nodes are vascular invasion (19%), deep myometrial

invasion (17%), positive peritoneal cytology (16%), cervical

involvement (12%), and grade 3 tumors (8%). An increas-

ing absolute number of lymph nodes containing metastatic

carcinoma has also been associated with a decreasing
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survival [66]. Pelvic and paraaortic sentinel node identifi-

cation has been attempted, successfully, in a pilot study,

but it is currently not employed as a routine procedure for

endometrial carcinoma [126].
Endometrial Hyperplasia and Metaplasia

Among nontumor risk factors, the presence of atypical

endometrial hyperplasia and various metaplasias, espe-

cially ciliated cell and eosinophilic change, are important

in identifying patients with a favorable prognosis. The

presence of atypical hyperplasia and metaplasia correlates

with low tumor grade and lack of myometrial invasion

[38, 204]. In contrast, high-grade tumors are associated

more often with an atrophic endometrium [74].
Ploidy

About two-thirds of endometrial adenocarcinomas are

composed of cells that are diploid at the level of flow or

static cytometry. This statement is qualified, as the sensi-

tivity of the technique is limited and the addition or

deletion of DNA equivalent to one average chromosome

would not alter the assessment of a cell as diploid. Similar

to many of the other prognostic factors, diploid tumors

tend to be more frequently associated with less aggressive

cell type, superficial invasion, and better histologic differ-

entiation [51, 144, 193, 378, 389, 410]. Survival has gen-

erally been higher for women with diploid tumors [51,

193, 410]. One study of stage I patients demonstrated 94%

progression-free survival for those with diploid tumors

versus 64% for those with aneuploid cancers, but these

results have not been universally reproducible [161, 162,

164, 167]. However, in more recent larger studies

employing multivariate analysis, ploidy has almost always

remained a strong predictor of outcome [165, 251, 293,

313, 315, 391, 404, 439]. Thus, DNA content can be

considered a prognostic indicator of demonstrated utility

for endometrial adenocarcinoma.
Steroid Receptors

The studies that have employed immunohistochemical

methods to assess intranuclear receptor content in forma-

lin-fixed paraffin-embedded tumor tissues have demon-

strated that endometrioid carcinomas frequently express

ER and PR whereas serous and clear cell carcinomas are

usually negative [202, 236, 237, 328]. In most studies, the
presence and quantity of steroid receptors have been cor-

related with histologic differentiation, FIGO stage, and

survival [65, 102, 144, 145, 202, 260].

Several studies have reported variable results regarding

the correlation of hormone receptor expression and prog-

nosis. One study found that the presence of ER, but not

PR, was predictive of survival [310]. Another study found

that the presence of PR was a favorable prognosticator

[403]. Yet another study found that both ER and PR

were predictive of survival, but also strongly related to

the clinical stage, histologic grade, and the absence of

vascular invasion [144]. In contrast, another study

reported that recurrence was related to the absence of ER

or PR, and that response to progestin therapy was more

common in PR-positive tumors, but noted that survival

for patients with surgical stage I or II disease was not

related to ER or PR [110]. Others have found that ER

and PR were not independently predictive of lymph

node metastasis [276]. However, PR persisted as

a significant prognosticator of survival in two studies

using multivariate analyses [134, 297]. Given the disparity

in results and the relationship with other strong risk fac-

tors, hormone receptor expression is best considered

a prognostic indicator of potential utility.

Our understanding of steroid receptor structure and

function continues to grow, with the recognition of two

isoforms for estrogen receptor (alpha and beta) and for

progesterone receptor (A and B) [135], with various

mRNA splice variants [88]. Each of the isoforms appears

to induce different and sometimes opposing effects

[49, 53, 64, 85, 149, 181, 194], and the expression of

isoform specific antibodies is actively being investigated

in endometrial cancer [29, 345].
BCL-2 and Markers of Apoptosis

BCL-2 is a proto-oncogene that inhibits programmed cell

death, which is manifest morphologically as apoptosis. In

the endometrium, BCL-2 expression assessed by immu-

nohistochemistry varies during the menstrual cycle and is

highly expressed in the proliferative phase, with

downregulation during the secretory phase [153]. Given

this cyclic regulation of endometrial growth, differentia-

tion, and shedding, it is not surprising that during the past

few years there has been significant interest in apoptosis-

related events, with more than a dozen immunohisto-

chemical studies of BCL-2 in abnormal endometrium.

In general, the observations support the concept that

BCL-2 protein expression persists at high levels in simple

hyperplasia but progressively diminishes in atypical
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hyperplasia and with decreasing differentiation in invasive

endometrial adenocarcinoma [68, 72, 146, 173, 188, 290,

347, 397, 430]. Apoptotic cells and apoptotic bodies are also

increased in poorly differentiated endometrioid carci-

nomas, clear cell carcinomas, and serous carcinomas

compared with well-differentiated endometrioid adeno-

carcinomas [171, 172]. Loss of BCL-2 expression has

also been associated with other features of poor prognosis

including increasing depth of invasion, negative PR status,

increasing FIGO stage, and aggressive cell types [146, 276,

341, 397, 447]. In two studies that used multivariate

analysis to adjust for other prognostic factors, loss of

BCL-2 expressionwas significantly related to the probability

of lymph node metastasis or tumor recurrence [146, 347].
Markers of Proliferation

Various aspects of proliferation within tissues can now be

assessed directly or indirectly by a multitude of modalities

in tissue sections and cell suspensions. These methods

include the determination of mitotic indices; S-phase

fraction; proliferating cell nuclear antigen (PCNA); and

Ki-67-, Ki-S5-, or MIB-1-positive cell populations by

immunohistochemistry. Each assessment provides slightly

different information about the number and type of cells

in different parts of the cell cycle. Standardized methods

for detection, enumeration, and determination of levels of

significance do not exist for most of these parameters,

however, and need to be established before the assays can

be considered clinically useful.

Antibodies (Ki-67, Ki-S5, and MIB-1) directed against

the DNA-binding nuclear protein, Ki-67 antigen, identify

cells in most of G1 and all of S, G2, and M phases of the

cell cycle, but not in the G0, or quiescent, phase. In one study,

MIB-1 staining correlatedwith grade andmitotic activity but

did not predict short-term outcome [287]. Ki-S5 staining

has been shown to be a significant predictor of survival by

univariate but not multivariate analysis [45]. However, in

a prospective study of 115 women with endometrial adeno-

carcinoma, immunohistochemical staining with Ki-67 was

related to FIGO stage, cell type, histologic subtype, and

probability of survival by univariate analysis; and, in addi-

tion, using multivariate analysis, only Ki-67 expression and

stage remained as significant independent prognosticators

[348]. Thus, Ki-67 could be considered a prognosticator of

potential utility, but further corroboration is needed.

Proliferating cell nuclear antigen (PCNA) is a nuclear

protein that is expressed in the late G1 phase, peaks in the

S phase, and persists in the G2M phases of the cycle. A high

PCNA index has failed to discriminate outcome in several
studies but has been predictive of decreased survival by

univariate analysis in other studies, although not by mul-

tivariate analysis [141, 165, 207, 215].

Flow cytometry can be used to distinguish populations

of cells in the S phase or G2 andM phases of the cycle. The

prognostic value of flow cytometry to identify endometrial

cancers composed of increased percentages (either 10% or

20%) of cells in the S phase of the cell cycle also has been

variable. One study demonstrated a nonsignificant trend

toward decreased survival whereas others have shown

either significance by univariate analysis alone or signifi-

cance by multivariate analysis [205, 313, 316, 348].
Tumor Suppressor Genes and Oncogenes

As noted above in the section >Molecular Genetics of

endometrial carcinoma, an inactivating mutation of the

tumor suppressor gene PTEN is the most frequent genetic

alteration observed in endometrioid adenocarcinoma

[333, 395]. It is common in low-grade endometrioid

carcinomas (about 50% of cases) but not in serous

carcinoma, and consequently it is associated with

a generally good survival. Immunohistochemical detec-

tion is highly dependent on the specific antibody

employed, and it is currently not considered a prognosti-

cator in endometrioid adenocarcinoma.

The p53 gene is also classified as a tumor suppressor

gene, the product of which is a protein involved in the

regulation of the cell cycle at the G1 checkpoint. Mutations

of the p53 gene often result in a protein with a longer half-

life that accumulates in the cell. Upregulation of wild type

(i.e., nonmutated) p53 may occur after DNA damage and

also result in overexpression detected by immunohisto-

chemistry. Mutations or overexpression of p53 in endo-

metrial carcinoma has been examined in more than two

dozen studies. Overexpression of p53 protein has been

generally related to higher FIGO stage, aggressive cell

types (particularly serous carcinoma), increased histologic

grade, and depth of myometrial invasion [16, 87, 147, 165,

197, 215, 217, 222, 236, 251, 286, 293, 396, 397, 430].

There is a surprisingly high degree of concordance in the

observation that p53 overaccumulation is associated with

a decreased probability of survival by univariate analysis,

and this is true even by multivariate analysis in at least

eight studies [34, 147, 165, 190, 192, 197, 217, 221, 222,

251, 285, 286, 316, 430]. These results support the classi-

fication of p53 expression as a prognostic indicator of

proven utility.

HER-2/neu is a proto-oncogene, the product of which

is a transmembrane growth factor receptor, p185erb-2,
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which shares some homology with the epidermal growth

factor receptor. It is normally expressed at low levels in

the cycling endometrium. Gene amplification or

overexpression occurs in about 20–40% of endometrial

carcinomas. Overexpression of HER-2/neu protein has

been associated with advanced stage, decreased differenti-

ation, aggressive cell types, particularly including clear

cell type, and increased depth of myometrial invasion

[40, 215, 329, 334]. Reports of its utility as a predictor of

survival have been mixed, with no apparent association of

overexpression to outcome identified in several studies,

but a statistically significant relationship was shown in

most others [35, 165, 177, 251, 282, 285, 286, 316,

329, 334, 343]. In several investigations, the significance

of HER-2/neu amplification or overexpression as

a prognosticator has remained after adjusting for other

known risk factors [165, 282, 334]. At present, HER-2/neu

overexpression is a prognostic factor of potential utility.

The activation of RAS proto-oncogenes through either

point mutations or gene amplification has been identified

in various malignant tumors. Mutations in codon 12 of

KRAS appear to occur in only 10–15% of endometrial

carcinomas, and inmost studies they have not been related

to stage, grade, depth of invasion, or survival, although

one study found mutations predictive of recurrence and

death by univariate analysis [56, 117, 191, 197, 359].KRAS

mutations currently represent a prognostic marker of

unlikely utility.

Low-level ribosomal DNA (rDNA) methylation has

been associated with a diminished disease-free survival

in women with early-stage endometrial carcinoma [324].
. Table 9.7

Statistical model of survival predicted by myometrial inva-

sion and vascular invasion-associated changes (Reprinted

with permission from Ambros RA and Kurman RJ [10])

Survival

Score No. of cases No. %

1 20 19 95

1–2 45 39 87

2–2.6 17 12 70

2.6 20 7 35
Angiogenesis and Vascular Endothelial
Growth Factor

Angiogenesis in the form of proliferation of new capil-

laries from preexisting vessels is necessary to permit tumor

growth. This neovascularization potentially could result

from stimulation by a variety of factors released from

neoplastic cells, host cells responding to the neoplasm, or

supporting matrix. In the endometrium, it appears

that stromal vascularity is greater in the secretory phase

than proliferative phase, but it is greater in the stroma of

carcinoma than in cycling endometrium [275]. This dif-

ference may reflect stimulation by vascular endothelial

growth factor (VEGF) RNA and its protein product,

which have been found in high concentration in

neoplastic cells but not in benign atrophic endometrial

glandular cells [162]. Although tumor vascularity has been

associated with increased stage, decreased differentiation,
and lymphatic invasion, high microvessel counts have

been a statistically significant predictor of decreased sur-

vival independent of other common risk factors in several,

but not all, studies [203, 300, 302, 416]. Microvessel den-

sity thus represents a prognostic marker of potential

utility.
Models for Predicting Prognosis

Recent studies reveal that the behavior of a tumor is based

on a complex interaction of a number of different factors.

Accordingly, models have been developed that assess sev-

eral factors and permit more accurate prognostication

than simply considering one factor alone. For example,

by multivariate analysis, the depth of invasion and pres-

ence of vascular invasion-associated changes were found

to provide a highly reliable model for predicting outcome

(see >Table 9.7) [21]. The model was better able to define

patients who were at low and high risk of recurrence as

compared with the traditional risk factors using grade and

depth of invasion. Inclusion of ploidy in the model per-

mitted even better discrimination of high- and low-risk

patients. In a subset of pathologic stage I endometrioid

carcinoma in whom ploidy analysis was performed, mul-

tivariate analysis showed that only the depth of invasion,

DNA ploidy, and vascular invasion-associated changes

were significant risk factors [22]. A statistical model

based on these features permitted stratification of patients

into four risk groups with 93%, 67%, 38%, and 10%

survival, respectively (> Table 9.8).

In an analysis of 819 women with clinical stage I and

occult stage II adenocarcinoma of the endometrium entered

on a GOG protocol, multivariate analysis demonstrated that

age, cell type, architectural grade, depth of myometrial inva-

sion, vascular space involvement, and peritoneal cytology



. Table 9.8

Statistical model of survival predicted by depth of

myometrial invasion, vascular invasion-associated changes,

and tumor ploidy (Reprinted with permission from Ambros

RA and Kurman RJ [9])

Survival

Score No. of cases No. %

<2.2 27 25 93

2.2–2.3 12 8 67

2.4–4.0 8 3 38

>4 10 1 10
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were independent risk factors for recurrence and death from

tumor [443]. From these data it appears possible to create

a model for assignment of the relative risk of death from

tumor for individual patients based solely on information

gathered by pathologic examination of the hysterectomy

specimen. For example, a woman with grade 1 endo-

metrioid carcinoma, with tumor confined to the endome-

trium and no vascular invasion, is arbitrarily assigned a risk

of 1. Relative to this baseline risk, a woman with a grade 2

endometrioid carcinoma that invades superficial myome-

trium and lacks vascular space involvement has a relative

risk of 2.6. Similarly, a woman with a grade 3 endometrioid

carcinoma, with middle-third myometrial invasion, and

positive vascular space involvement, has a relative risk of

10. The probability of disease-free survival at 5 years for

these three women would be approximately 95%, 90%, and

65%, respectively. Knowledge of the specific risk for each

patient would allow better prognostication and, potentially,

individually tailored therapy.
Miscellaneous Epithelial Tumors

A number of rare examples of unusual neoplasms arising

in the endometrium have been reported, but the data

consist largely of case reports precluding a detailed clini-

copathologic analysis. Some of these are discussed next.
Squamous Cell Carcinoma

Squamous carcinoma develops in the endometrium, but it

is extremely rare. In a population-based study from Nor-

way the prevalence was 0.1% [6]. To qualify as primary

squamous carcinoma of the endometrium, three criteria
must be met: (1) adenocarcinoma is not present in the

endometrium, (2) the squamous carcinoma in the endo-

metrium does not have any connection with the squamous

epithelium of the cervix, and (3) squamous carcinoma

is not present in the cervix. By these criteria, only

56 cases of primary squamous carcinoma of the endome-

trium have been reported [154]. The mean age of patients

is 67 years. There is a strong association with cer-

vical stenosis, pyometra, chronic inflammation, and

nulliparity. The tumor may arise from ichthyosis uteri,

a condition in which the endometrium is replaced by

keratinized squamous epithelium. In the past, this condi-

tion was considered a sequela of the use of steam as

treatment for endometritis. With the abandonment of

this procedure, ichthyosis uteri have become quite rare.

Microscopically, squamous carcinomas of the endo-

metrium resemble those in the cervix; however, at times

they can be extremely well-differentiated and therefore

difficult to diagnose with certainty in curettings. Some-

times the diagnosis is not established until a hysterectomy

is performed.

In addition to typical squamous cell carcinoma,

verrucous carcinoma may arise as a primary tumor in

the endometrium (> Fig. 9.55) [340]. The prognosis of

squamous cell carcinoma is related to stage at diagnosis. In

a review of the reported cases, 80% of stage I patients

survived whereas survival for patients with stage III dis-

ease was only 20% [154].
Glassy Cell Carcinoma

Glassy cell carcinoma is regarded as a variant of a mixed

adenosquamous carcinoma and rarely occurs in the endo-

metrium [28, 76]. First described in the cervix, glassy cell

carcinoma is a poorly differentiated neoplasm with little

or no glandular or squamous differentiation and is com-

posed of masses and nests of characteristic polygonal cells

separated by a fibrous stroma that often contains an abun-

dance of inflammatory cells. The cells have well-defined

borders and granular eosinophilic or amphophilic cyto-

plasm, giving a ground glass appearance. The nuclei are

enlarged and round, with centrally placed, prominent,

eosinophilic nucleoli. Mitotic activity, including the pres-

ence of abnormal mitotic figures, is high. The behavior,

based on a small series of cases, is highly aggressive.
Yolk Sac Tumor

Four cases of primary yolk sac tumor of the endometrium

have been reported [200]. Three of the patients have been
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in their 20s, and one was 42 years of age. Light micro-

scopic, immunohistochemical, and ultrastructural studies

have shown features similar to yolk sac tumor of the ovary.

AFP is elevated in the serum preoperatively and is local-

ized within the cytoplasm of tumor cells. It is thought that

these tumors arise in the uterus as a result of aberrant

migration of primordial germ cells. All four patients

were treated with hysterectomy followed by adjuvant

multiagent chemotherapy. Two patients are long-term

survivors, and two died of disease.
Giant Cell Carcinoma

Rare primary endometrial carcinomas may contain

multinucleated giant cells resembling giant cell carcino-

mas in other sites such as the lung, thyroid, pancreas, and

gallbladder. In a report of six cases, the giant cells

accounted for a substantial part of the tumor [196]. The

remainder of the neoplasm contained undifferentiated

carcinoma and areas of more differentiated endometrioid

carcinoma. Immunohistochemical studies demonstrated

positive immunoreactivity for cytokeratin and epithelial

membrane antigen in the giant cell component. Vimentin,

desmin, and smooth muscle actin were negative. Four of

the six patients in whom the tumor invaded more than

superficially developed recurrent tumor, and three

patients died of disease within 3 years. Tumors with cells

resembling osteoclast-like giant cells also have been

observed in the endometrium.
Choriocarcinoma

Rarely, primary choriocarcinoma of the endometriummay

develop in a postmenopausal woman, representing a form

of differentiation of a carcinoma derived from somatic cells

rather than germ cells or trophoblasts. Six patients ranging

in age from 48 to 78 years have been reported [206, 311,

350, 406]. Most patients had elevated serum human chori-

onic gonadotropin (hCG) levels and/or hCG detected in the

syncytiotrophoblastic element in the tumor. A case of cho-

riocarcinoma associated with a carcinosarcoma (malignant

mesodermal mixed tumor) has been reported, and we have

observed one such case as well [216]. These tumors appear

to behave in an aggressive fashion.
Transitional Cell Carcinoma

Ten cases of transitional cell carcinoma of the endome-

trium have been reported [248, 385]. Patients have ranged
in age from 41 to 83 years, with a mean of 62. The tumors

are typically polypoid and present with uterine bleeding.

Transitional cell carcinomas often are papillary and resem-

ble transitional cell carcinomas of other organs. They are

invariably admixed with other patterns of endometrial

carcinoma, including endometrioid, squamous, and

serous components. The overall prognosis does not appear

to be worse than expected for the stage of disease, but

the transitional cell component seems to be the more

aggressive subtype among the patterns with which it is

admixed [248].
Other Rare Variants

Other rare types of carcinomas of the endometrium that

have been reported include an oxyphilic variant of

endometrioid carcinoma, a primary signet-ring cell carci-

noma, and an alpha-fetoprotein-secreting hepatoid ade-

nocarcinoma associated with endometrioid carcinoma

[184, 274, 317]. In addition, an endometrioid carcinoma

associated with Ewing sarcoma/peripheral primitive

neuroectodermal tumor has been reported [374].
Tumors Metastatic to the Endometrium

Ovarian Carcinoma

Simultaneous cancers involving the endometrium and the

ovary may represent (1) metastasis from the endometrium

to the ovary, (2) metastasis from the ovary to the endo-

metrium, or (3) independent primary tumors. The dis-

tinction is important because the prognosis and treatment

differ. It has been suggested that when the endometrial

carcinoma is small and minimally invasive, the two neo-

plasms should be considered independent. One study

found that if the two carcinomas have an endometrioid

pattern, the prognosis is good, and therefore the two neo-

plasms probably are independent [111]. When serous or

clear cell carcinoma is found, the prognosis is poor and

a primary tumor with metastasis is likely. The primary

neoplasm is identified by its larger size or more advanced

stage.

Another study proposed that tumors be classified

as primary in the endometrium with metastasis to the

ovaries when there is multinodular ovarian involvement

or at least two of the following criteria are met: (1) small

(5 cm) ovaries, (2) bilateral ovarian involvement,

(3) deep myometrial invasion, (4) vascular invasion, or

(5) fallopian tube involvement [408]. When these criteria
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are used, there is a significant difference in the frequency

of distant metastasis in the group classified as metastatic

versus the group classified as an independent primary.

Metastasis from the endometrium to the ovary occurs

more often than the reverse. About a third of the cases

are independent tumors involving both sites simulta-

neously. Independent tumors display either well-

differentiated endometrioid or nonendometrioid pat-

terns, whereas grade 3 endometrioid carcinoma and

MMMTs generally are primary in one organ and meta-

static to the other when detected.

Carcinomas from Extragenital Sites

When an extragenital tumor metastasizes to the uterus, it

usually is a manifestation of obvious dissemination. The

diagnosis in curettings may, on rare occasion, be the first

clue of an occult primary tumor. The mean age of patients

is 60 years. Metastatic breast cancer is the most frequent

extragenital tumor that metastasizes to the uterus (47%)

(> Fig. 9.62), followed by stomach (29%), cutaneous mel-

anoma (5%), lung (4%), colon (3%), pancreas (3%), and

kidney (3%) [228]. Metastatic neoplasms to the endome-

trium frequently infiltrate the endometrium diffusely,

sparing the glands. Most neoplasms metastatic to the

endometrium are poorly differentiated and lack squamous

differentiation, unlike primary endometrial carcinoma.

The myometrium can contain metastatic nodules as well.
. Fig. 9.62

Metastatic breast carcinoma. Monotonous cells with uniform

nuclei and pale eosinophilic cytoplasm replacing the stroma

and surrounding residual inactive endometrial glands are

consistent with metastatic lobular breast carcinoma
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. Table 10.1

Classification of mesenchymal and mixed tumors of the

uterus

Smooth muscle tumors

Leiomyoma

Mitotically active leiomyoma

Cellular leiomyoma

Hemorrhagic cellular leiomyoma

Atypical leiomyoma (bizarre leiomyoma)

Epithelioid leiomyoma

Myxoid leiomyoma

Vascular leiomyoma

Lipoleiomyoma

Leiomyoma with other elements

Leiomyoma with hematopoietic cells

Diffuse leiomyomatosis

Dissecting leiomyoma

Smooth muscle tumor of uncertain malignant potential

Leiomyosarcoma

Epithelioid leiomyosarcoma

Myxoid leiomyosarcoma

Other smooth muscle tumors

Benign metastasizing leiomyoma

Intravenous leiomyomatosis

Disseminated peritoneal leiomyomatosis

PEComa

Angiomyolipoma

Lymphangioleiomyomatosis

Endometrial stromal tumors

Endometrial stromal nodule

Endometrial stromal sarcoma (low grade)

Undifferentiated endometrial sarcoma (high grade)

Mixed endometrial stomal–smooth muscle tumors

Uterine tumor resembling an ovarian sex cord tumor

Adenomatoid tumor

Other mesenchymal tumors (benign and malignant)

Homologous

Heterologous

Mixed epithelial–nonepithelial tumors

Benign

Adenofibroma

Adenomyoma

Atypical polypoid adenomyoma

Malignant

Adenosarcoma (homologous or heterologous)

Mixed müllerian tumor (carcinosarcoma), homologous or

heterologous

Miscellaneous tumors

Neuroectodermal tumors

Lymphoma

Other
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This chapter deals with neoplasms of the uterus in which

there is mesenchymal differentiation. Purely mesenchymal

tumors, such as those derived from smooth muscle and

endometrial stroma, are considered, as are some benign

and malignant neoplasms in which there are mixtures

of epithelium and connective tissues. We use a slightly

modified version of the comprehensive classification of

mesenchymal neoplasms of the uterus, developed by the

World Health Organization (WHO; [409]) which is

shown in >Table 10.1.

Proper pathologic study of a mesenchymal tumor of

the uterus is predicated on careful gross examination

and adequate sectioning. The tumor should be exam-

ined thoroughly, and one block of tissue should be

taken for each centimeter of tumor diameter, except

from grossly typical leiomyomas; even the latter may

have to be examined extensively if the microscopic

appearance is unusual. Three major goals of the path-

ologic examination of potentially malignant mesenchy-

mal tumors are to determine the type of tumor margin

(expansile or infiltrating), to evaluate the depth of

myometrial invasion, and to determine whether the

tumor involves the serosa or extends beyond the uterus.

Tissue samples should be taken with these requirements

in mind.

Leiomyomas are common uterine tumors, but other

types of benign and malignant mesenchymal tumors

are uncommon. Malignant mesenchymal tumors com-

prise less than 3% of uterine malignancies. The tumor

stage is the single most important prognostic factor. In

the past, uterine sarcomas were staged using a staging

system developed for endometrial carcinoma. This

has not proven entirely satisfactory, and a new staging

system has been developed for uterine sarcomas

(> Table 10.2; [131]). The new staging system has two

compartments, one for leiomyosarcoma and one for

endometrial stromal sarcoma (ESS) and adenosarcoma.

Carcinosarcoma, or malignant mixed Müllerian tumor

(MMMT), which is discussed in >Chap. 9, Endometrial

Carcinoma, is a mixed epithelial–mesenchymal neo-

plasm in which both elements are malignant; it has

much in common with endometrial carcinoma and is

staged using the endometrial carcinoma staging system.

The staging system for uterine tumors is a surgical–

pathologic one, so pathologists must be familiar with

the criteria for staging and make certain to provide all

information necessary for staging in their surgical

pathology reports. We complete a synoptic comment

for every case that includes all information necessary

for staging as well as the actual stage.
Smooth Muscle Tumors

Smooth muscle neoplasms of the uterus are extremely

common, and most are leiomyomas. These tumors may



. Table 10.2

Staging for uterine sarcomas (leiomyosarcomas, endome-

trial stromal sarcomas, adenosarcomas, and

carcinosarcomas)

(1) Leiomyosarcoma

Stage Definition

I Tumor limited to uterus

IA <5 cm

IB >5 cm

II Tumor extends to the pelvis

IIA Adnexal involvement

IIB Tumor extends to extrauterine pelvic tissue

III Tumor invades abdominal tissues (not just

protruding into the abdomen)

IIIA One site

IIIB >One site

IIIC Metastasis topelvic and/or para-aortic lymph nodes

IV

IVA Tumor invades bladder and/or rectum

IVB Distant metastasis

(2) Endometrial stromal sarcomas (ESS) and

adenosarcomaa

Stage Definition

I Tumor limited to uterus

IA Tumor limited to endometrium/endocervix with

no myometrial invasion

IB Less than or equal to half myometrial invasion

IC More than half myometrial invasion

II Tumor extends to the pelvis

IIA Adnexal involvement

IIB Tumor extends to extrauterine pelvic tissue

III Tumor invades abdominal tissues (not just

protruding into the abdomen)

IIIA One site

IIIB >One site

IIIC Metastasis topelvic and/or para-aortic lymph nodes

IV

IVA Tumor invades bladder and/or rectum

IVB Distant metastasis

(3) Carcinosarcomas

Carcinosarcomas should be staged as carcinomas of the

endometrium

aSimultaneous tumors of the uterine corpus and ovary/pelvis in asso-

ciation with ovarian/pelvic endometriosis should be classified as inde-

pendent primary tumors.
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be incidental in uteri removed for other reasons, but

they are also frequently responsible for a variety of

common gynecologic and obstetric difficulties. Histolog-

ically, all but a small minority of leiomyomas is easily

identified as having a smooth muscle phenotype and
being benign. A small percentage of uterine smooth muscle

neoplasms are leiomyosarcomas, which, using modern

diagnostic criteria, are highly malignant neoplasms. Most

leiomyosarcomas are easily recognized both as showing

smooth muscle differentiation and as malignant. A small

number of uterine smooth muscle proliferations pose dif-

ficult diagnostic challenges for a variety of reasons involv-

ing either problems of phenotype or anticipated clinical

behavior (benign or malignant or something in between).

Our discussion of smooth muscle neoplasms first pre-

sents a general approach to the evaluation of uterine

smooth muscle neoplasms, detailing the individual fea-

tures that need to be assessed: the type of differentiation,

the degree of cellularity, the mitotic index, the presence

and degree of cytologic atypia, and the presence of necro-

sis and its pattern. Second, we gather the facts of epide-

miology, pathology, molecular biology, cytogenetics,

natural history, and treatment around a discussion of

each of the named smooth muscle entities.
Evaluation of Smooth Muscle Neoplasms

The most effective way of distinguishing clinically benign

from clinically malignant uterine smooth muscle neo-

plasms is through the use of multivariate criteria; that is,

criteria that involve considering several microscopic fea-

tures as an ensemble [32, 254]. These features include

differentiated cell type within the smooth muscle group,

the presence and type of tumor necrosis, the degree of

cytologic atypia, the mitotic index, and the relationship of

the process to surrounding normal structures, including

extrauterine sites.
Differentiated Cell Type

The term usual smooth muscle differentiation denotes

a pattern of differentiation recapitulating that of the

constituent cells of the normal myometrium. Usual

smooth muscle cells are elongated, possess distinct cell

membranes, and have readily apparent eosinophilic,

sometimes fibrillar cytoplasm. These cells grow in

a fascicular arrangement.

Epithelioid smooth muscle cells are round or polygo-

nal and have eosinophilic to colorless cytoplasm. They

may have perinuclear cytoplasmic vacuoles or there may

be a perinuclear rim of eosinophilic cytoplasm, although

the rest of the cytoplasm is clear. When the cytoplasm is

completely clear, the label ‘‘clear cell’’ is used. It is useful



. Fig. 10.1

Coagulative tumor cell necrosis. Viable cells are present

only around the blood vessel. Ghostlike outlines of necrotic

atypical tumor cells can still be discerned in the surrounding

tissue

Mesenchymal Tumors of the Uterus 10 457
to do HMB45 stains when epithelioid tumors are encoun-

tered in the myometrium since some of these may fall

into the category of PEComa (see section >PEComa).

Other considerations include metastatic (or locally inva-

sive) carcinoma (cytokeratin positivity) and metastatic

melanoma (S-100 positive). Some endometrial stromal

neoplasms may have an epithelioid appearance. Recently,

the use of histone deacetylase 8 (HDAC8) has been advo-

cated as a specific marker for smooth muscle in this

setting [100].

Myxoid smooth muscle proliferations feature

widely spaced stellate cells with inapparent cytoplasm

embedded in a myxoid matrix. Malignant myxoid

smooth muscle neoplasms exhibit varying degrees of

cytologic atypia and often have an appearance reminis-

cent of myxofibrosarcoma (myxoid malignant fibrous

histiocytoma or myxofibrosarcoma) of the soft tissues.

Less common types of differentiation, such as fat and

skeletal muscle, are discussed later (see >Leiomyomas

with Other Elements).
. Fig. 10.2

Bland necrosis. An area of bland necrosis (N) is separated

from viable spindle-shaped tumor cells (V) by a zone of

hyalinized collagen (H)
Patterns of Necrosis

The presence or absence and type of necrosis are powerful

predictors of clinical behavior [32]. Two patterns of necro-

sis in uterine smooth muscle tumors are diagnostically

important: coagulative tumor cell necrosis and hyalinizing

(or ‘‘infarction-type’’) necrosis [32].

In coagulative tumor cell necrosis, there is an

abrupt transition between necrotic and preserved cells

(> Fig. 10.1). The hematoxyphilia of the nuclei is often

retained in the necrotic cells, and usually there is no

associated inflammation. The characteristic low-power

microscopic pattern is one of blood vessels cuffed by viable

cells surrounded by a sea of necrotic tumor [32, 69].

Coagulative tumor cell necrosis is commonly present in

clinically malignant smooth muscle neoplasms. In con-

trast, hyalinizing necrosis has a distinctly zonal pattern

with central necrosis, a more peripheral zone of granula-

tion tissue, and, at the periphery, a variable amount of

hyaline eosinophilic collagen interposed between the cen-

tral degenerated region and peripheral preserved smooth

muscle cells (> Fig. 10.2). This pattern is highly reminis-

cent of an infarction at various stages of evolution. When

shadow cells or nuclei are discernible in the necrosis, there

is little hyperchromasia or nuclear pleomorphism. Acute

infarction produces a necrosis pattern indistinguishable

from coagulative tumor cell necrosis; that is, the juxtapo-

sition of preserved tumor adjacent to necrotic tumor.

Strategies useful in distinguishing acute ischemic necrosis
from diagnostically useful tumor cell necrosis involve not-

ing (1) the presence or absence of hyperchromasia and

nuclear pleomorphism in the ‘‘shadow cells’’ of the

necrotic tumor; and (2) (in the absence of these nuclear

features) discerning a pattern of ongoing ischemia else-

where in the problematic smooth muscle neoplasm.

Trichrome preparations are useful in detecting patchy foci

of healed ischemic damage of all stages beyond the acute

phase of ischemia; the trichrome stain highlights a band of

collagen between zones of necrotic and viable tumor. P16
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immunostaining has been recommended for distinguishing

between leiomyosarcoma and leiomyoma when the pattern

of necrosis is ambiguous [23, 60].

Another pattern of necrosis that may be seen in ulcer-

ated submucous leiomyomas features ulceration, acute

inflammatory cells, and an associated zonal reparative

process.
. Fig. 10.4

Diffuse mild atypia. Uniform mild atypia characterizes this

infiltrating smooth muscle neoplasm
Cytologic Atypia

Several studies have demonstrated a relationship between

cytologic atypia and clinical behavior in uterine smooth

muscle neoplasms [32]. The problem, as always, is defin-

ing ‘‘significant atypia’’ in a way that is reproducible and

can be communicated to others. Bell et al. found that

a two-tiered scheme of absent tomild atypia andmoderate

to severe atypia is reasonably reproducible [32]. They

defined moderate to severe atypia as follows: nuclear

hyperchromatism and pleomorphism that is obvious at

scanning power (> Fig. 10.3). Enlarged and sometimes

abnormal mitotic figures (MF) are a frequent finding.

Most commonly, moderate to severe atypia is diffusely

present throughout the neoplasm, but it can, occasionally,

be present only focally. In contrast, absent or mild atypia

features uniform cells with no more than mild nuclear

pleomorphism (> Fig. 10.4). The chromatin of the con-

stituent cells is typically fine to granular. The nuclei may

be enlarged in comparison to those of the cells comprising

the surrounding myometrium, but the enlargement is

uniform throughout the tumor. More than one or two

enlarged abnormal MF place the tumor in the moderate to

severe atypia group. The pattern of atypia described
. Fig. 10.3

Severe pleomorphic atypia. Nuclear pleomorphism against

a background of diffuse severe atypia of spindled cells
above is analogous to that found in malignant fibrous

histiocytomas of the soft tissue (also known as pleomor-

phic undifferentiated sarcoma). A more difficult type of

diffuse severe atypia to recognize features uniformly

enlarged, hyperchromatic cells (> Fig. 10.5); this pattern

is analogous to that seen, for example, in monophasic

synovial sarcoma of the soft tissues. Recognition of this

pattern involves a comparison of the constituent cells of

the tumor to the surrounding normal myocytes and

appreciating the nucleomegaly and hyperchromasia of

the neoplastic cells relative to the surrounding normal

myocytes. A helpful feature in diagnosing the uncommon

neoplasms with this type of uniform severe atypia is the

associated finding of diffuse, massive infiltration of the
. Fig. 10.5

Severe uniform atypia. Relatively uniform malignant cells

exhibiting nuclear hyperchromasia and a highmitotic index
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surrounding myometrium that leaves islands of normal

myometrium in its wake.
Mitotic Index

The mitotic index is expressed in terms of the number of

definite MF per 10 high-power fields (HPF; [180, 418]).

Compulsive mitosis counting, fortunately, is not

always necessary; the required level of compulsiveness

depends on associated features such as whether there is

significant cytological atypia or whether there is tumor cell

necrosis. In the absence of these two features, the precise

mitotic index is of little managerial importance below

20 MF/10 HPF. The mitotic index is determined by first

finding the area with the highest density of MF and then

counting them in that area. The slide is searched at low

magnification for the most mitotically active area. Then,

mitotic counts are performed at high magnification in

four sets of ten randomly chosen contiguous fields. The

mitotic index is expressed as the average number of MF

per 10 HPF. Care must be taken not to count lymphocytes,

karyorrhectic debris, precipitated hematoxylin, or mast

cells as MF. Most reliable are MF in metaphase, anaphase,

or telophase. A critical review of mitotic counting has

been presented [312]. Often the issue is not the statistical

strategy used to count MF, but what exactly should be

regarded as an MF.
Relationship to Surrounding Normal
Structures and the Anatomic Distribution
of the Process

It is important to note the relationship of the smooth

muscle neoplasm to the surrounding myometrium and

uterine vessels and to determine whether there is any

extrauterine extension. Infiltrative margins, intravascular

growth, and extrauterine spread, although commonly

encountered in uterine malignancies, are not, when seen

as isolated findings, diagnostic of sarcoma. It is important

to be aware of some relatively rare smooth muscle pro-

liferations that are either benign or clinically low-grade

processes that mimic leiomyosarcoma by virtue of their

relationship to normal uterine structures or their extra-

uterine extension.
Leiomyoma

Leiomyomas are the most common uterine neoplasms

[330, 427]. They are noted clinically in 20–30% of
women over 30 years of age, and are found in as many as

75% of uteri when a systematic search is conducted

[86, 96, 330]. Most leiomyomas are detected in middle-

aged women. They are uncommon in women less than

30 years of age; however, the youngest patient on record

was 13 years old. Some leiomyomas apparently shrink

after the menopause, but their frequency does not

decrease. Leiomyomas are more common in African-

American women than in white women [217].

The growth of leiomyomas is affected by the

hormonal milieu [16, 261, 345, 391]. Leiomyomas con-

tain estrogen and progesterone receptors, which can be

demonstrated biochemically and immunohistochemically

[426]. Leiomyomas may increase in size during estrogen

therapy, and most decrease in size when the patient is

treated with a gonadotropin-releasing hormone (GnRH)

agonist [4, 349, 377, 396, 417]. Progestins, progesterone,

hormone replacement therapy, clomiphene use, and preg-

nancy occasionally are associated with a rapid increase in

the size of leiomyomas and sometimes produce hemor-

rhagic degeneration [376].
Clinical Features

The clinical presentation of leiomyomas depends on their

size and location [51]. Leiomyomas cause many signs and

symptoms, the most common of which are pain,

a sensation of pressure, and abnormal uterine bleeding.

Even small leiomyomas, when submucosal, can cause

bleeding due to compression of the overlying endome-

trium and compromise of its vascular supply. In some

instances, infertility is attributed to the presence of

leiomyomas. Large tumors can be detected during pelvic

examination because they produce uterine enlargement or

an irregular uterine contour. Some leiomyomas are

pedunculated and protrude through the cervical os.

On rare occasions, subserosal pedunculated leiomyomas

undergo torsion, infarction, and separation from the

uterus. Secondary infection of leiomyomas can result in

fever, leukocytosis, and an elevated sedimentation rate.

Among the complications of pregnancy ascribed to

leiomyomas are spontaneous abortion, premature rupture

of membranes, dystocia, inversion of the uterus, and

postpartum hemorrhage.
Gross Findings

Despite the variety of histologic subtypes of leiomyoma,

all are grossly similar. Multiple leiomyomas are present
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in two thirds of women with these neoplasms [86].

Leiomyomas are spherical and firm; they bulge above the

surrounding myometrium from which they are easily

shelled out. The cut surfaces are white to tan, with

a whorled trabecular pattern (> Fig. 10.6). Leiomyomas

can be located anywhere in the myometrium. Submucosal

leiomyomas compress the overlying endometrium. As

they enlarge, they bulge into the endometrial cavity. Rare

examples become pedunculated and prolapse through the

cervix. Intramural leiomyomas are the most common.

Subserosal leiomyomas can become pedunculated and, if

there is torsion and necrosis of the pedicle, the leiomyoma

can lose its connection with the uterus. Very rarely,

some become attached to another pelvic structure (para-

sitic leiomyoma). The appearance of a leiomyoma is

commonly altered by degenerative changes. Submucosal

leiomyomas are frequently ulcerated and hemorrhagic.

Hemorrhage and necrosis can be observed in leiomyomas,

particularly if they are large or occur in women who are

pregnant or undergoing high-dose progestin therapy.

Dark red areas represent hemorrhage, and sharply demar-

cated yellow areas reflect necrosis. The damaged smooth

muscle is replaced eventually by firm white or translucent
. Fig. 10.6

Enlarged uterus containing multiple leiomyomas. The

leiomyomas have a whorled white-tan cut surface that

bulges above the surrounding myometrium
collagenous tissue. Cystic degeneration also occurs, and

some leiomyomas become extensively calcified. The imag-

ing features of leiomyomas have been extensively studied

[112, 425].
Microscopic Findings

Typical leiomyomas are composed of whorled, anastomos-

ing fascicles of uniform fusiform smooth muscle cells. The

spindle-shaped cells have indistinct borders and abundant

fibrillar eosinophilic cytoplasm (> Fig. 10.7). Nuclei are

elongated with blunt or tapered ends, and have finely

dispersed chromatin and small nucleoli. MF usually are

infrequent. Most leiomyomas are more cellular than the

surrounding myometrium; those that are not are identi-

fied by their nodular circumscription and by the disor-

derly arrangement of the smooth muscle fascicles within

them, which are out of alignment with the surrounding

myometrium. Degenerative changes are common in

leiomyomas. Hyaline fibrosis is present in more than 60%,

particularly in postmenopausal women [85]. Edema is

present in about 50% of leiomyomas and, on occasion,

marked hydropic change can mimic the appearance of

a myxoid smooth muscle tumor or produce a pattern

that can be confused with intravenous leiomyomatosis

(IVL) [78, 79]. There are significant areas of hemorrhage,

which tend to be zonal and sharply demarcated in
. Fig. 10.7

Leiomyoma. The spindle-shaped tumor cells have

cytologically bland relatively uniform nuclei with fine

chromatin and small nucleoli. The cytoplasm is abundant,

eosinophilic, and fibrillar
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about 10% of leiomyomas, and cystic degeneration and

microcalcification each occur in about 4%. Hemorrhage,

edema, myxoid change, hypercellular foci, and cellular

hypertrophy occur in leiomyomas in women who are preg-

nant or taking progestins (see section >Hemorrhagic

Cellular Leiomyoma and Hormone-Induced Changes).

Progestational agents are associated with a slight increase

in mitotic activity, but not to the level observed in a

leiomyosarcoma.

The margins of most leiomyomas are microscopically

circumscribed, but some benign tumors interdigitate

with the surrounding myometrium, occasionally exten-

sively (see section >Dissecting Leiomyoma). Submucous

leiomyomas, particularly if they protrude into the endo-

metrial cavity, may display extensive necrosis, often with

acute inflammatory cells. Not infrequently, there is

increased mitotic activity in the tumor cells near areas of

necrosis. On the other hand, the coagulative tumor cell

necrosis common in leiomyosarcoma is not often associ-

ated with acute inflammation. In addition, the outlines of

cells are prominent in the latter whereas they are incon-

spicuous or absent in submucous necrosis. Also, the MF

seen in conjunction with inflammatory necrosis have nor-

mal morphology.
Immunohistochemistry

Smooth muscle cells in the myometrium and within

smooth muscle tumors react with antibodies to muscle-

specific actin, alpha-smooth muscle actin, desmin, and

caldesmon [120]. There is immunoreactivity with

vimentin, but the intensity of staining and the proportion

of cells that stain are less than with the muscle-specific

antibodies. Cytokeratin immunoreactivity is frequently

observed in the myometrium and in smooth muscle

tumors, the extent and intensity of reactivity depending

on the antibodies used and the fixation of the specimen

[49, 120, 163]. Epithelial membrane antigen (EMA) is

usually negative in smooth muscle tumors.
Cytogenetics

Nonrandom inactivation of the X chromosome, demon-

strated by glucose-6-phosphate dehydrogenase iso-

form expression and other techniques, indicates that

leiomyomas are a proliferation of a single clone of

smooth muscle cells. Each one of the multiple leiomyomas

in a particular uterus appears to be a distinct clone
[173, 253, 267, 342]. Cytogenetic studies provide further

evidence of the clonal nature of the smooth muscle cell

proliferation in many leiomyomas [342].

A large literature has appeared in recent years

concerning the cytogenetic abnormalities in leiomyomas.

Approximately 40% of uterine leiomyomas have chro-

mosomal abnormalities detectable by conventional

cytogenetic analysis, including t(12;14)(q15;q23–24),

rearrangements involving the short arm of chromosome

6, and interstitial deletions of the long arm of chromo-

some 7 [253, 342, 389]. This growing body of literature

may in time shed some light on the development of this

extremely common neoplasm but to date has little diag-

nostic relevance. Of more general interest is the observa-

tion that the ordinary leiomyoma is almost certainly more

than one neoplasm; in other words, the conventional light

microscopic leiomyoma phenotype can be realized in

a multitude of genotypic ways.
Clinical Behavior and Treatment

Most leiomyomas are asymptomatic, and only a minority

requires treatment. Therapy is indicated only if leiomyomas

are symptomatic, interfere with fertility, enlarge rapidly,

or pose diagnostic problems [51, 325, 431]. Sometimes

they can be excised (myomectomy), but if they are

large or multiple, a hysterectomy may be required. Treat-

ment with leuprolide acetate or another gonadotropin-

releasing hormone agonist (GnRHa) results in shrinkage

of leiomyomas, a decrease in uterine volume, and

alleviation of the patient’s symptoms [261, 345, 377].

The maximum effect is noted after 8 to 12 weeks. The

leiomyomas increase in size again with cessation of the

GnRH agonist therapy. Such therapy can be used before

surgery to decrease uterine size (facilitating myomectomy

or permitting treatment by vaginal rather than abdominal

hysterectomy) and to reduce the risk of hemorrhage dur-

ing surgery. Gonadotropin-releasing hormone antagonists

may become available for this type of treatment in the

future. Evidence suggests that they are effective and

act rapidly without causing an initial flare in steroid

levels, as is caused by GNRHa [134]. Finally, leiomyomas

can be treated by uterine artery embolization, which

leads to ischemia and involution of the leiomyomas

[263, 385, 392]. This method of treatment is of potential

interest to pathologists, because (1) if a hysterectomy is

subsequently necessary there may be areas of ischemic

necrosis in a leiomyoma that must be differentiated from

the type of tumor cell necrosis seen in leiomyosarcoma,
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and (2) the embolic particles can be seen in microscopic

sections and may cause confusion, unless the pathologist

knows what they are [113, 274, 434].
Specific Subtypes of Leiomyoma

Most subtypes of leiomyoma are chiefly of interest in that

they mimic malignancy in one or more respects. These

subtypes are mitotically active leiomyoma, cellular

leiomyoma, hemorrhagic cellular leiomyoma, leiomyoma

with bizarre nuclei, epithelioid leiomyoma, and myxoid

leiomyoma. Other leiomyoma variants – vascular

leiomyoma, leiomyoma with other elements, and

leiomyomas with hematopoietic elements are more curi-

osities than diagnostic problems.
. Fig. 10.8

Mitotically active leiomyoma. (a) The tumor is not

hypercellular and there is no nuclear atypia, but twomitotic

figures are present (center). (b) High magnification view of

the central portion of > Fig. 10.8a, showing two mitotic

figures but bland tumor cell morphology and absence of

necrosis
Mitotically Active Leiomyoma

Occasionally, a typical-appearing leiomyoma in a

premenopausal woman will have �5 MF/10 HPF

(> Figs. 10.8a, b); these are designated as mitotically

active leiomyomas [32, 105, 311, 333, 341]. The number

is usually 5–9 MF/10 HPF, but occasional mitotically

active leiomyomas with 10–20 MF/10 HPF have been

reported. The clinical evolution is benign, even if the

neoplasm is treated by myomectomy. It is imperative

that this diagnosis not be used for neoplasms that exhibit

moderate to severe nuclear atypia, for those that contain

abnormal MF, or for those that demonstrate zones of

tumor cell necrosis. Leiomyomas removed during the

secretory phase of the menstrual cycle have

a significantly increased mitotic index compared to those

removed during menses or during the proliferative phase

[211]. Also, leiomyomas removed from women who are

taking progestins have a higher mitotic rate than that

observed in women who are taking a combination of

estrogen and progestin or who are not taking any exoge-

nous hormones [413]. The patient’s hormonal status may

play a role in the increased number of MF seen in mitot-

ically active leiomyomas [341]. No studies of GnRHa have

demonstrated a difference in mitotic index between

treated and untreated patients, although an increase may

be seen several weeks after cessation of treatment. In one

study comparing leiomyomas removed from treated

patients with tumors from untreated controls, cellular

proliferation (Ki-67 and proliferating cell nuclear antigen

[PCNA] labeling indices), estrogen receptors, and proges-

terone receptors were decreased in tumors from treated
patients, but a statistically significant decrease in the

mitotic index was not observed [428].
Cellular Leiomyoma

A cellular leiomyoma is one in which the cellularity is

‘‘significantly’’ greater than the surrounding myometrium;

‘‘significantly’’ translates, operationally, into a use of the

modifier ‘‘cellular’’ in less than 5% of leiomyomas. The

isolated finding of hypercellularity may suggest a diagnosis

of leiomyosarcoma, but cellular leiomyoma lacks tumor

cell necrosis, has few MF, and lacks the moderate to severe

cytologic atypia seen in leiomyosarcoma. Palisading of

nuclei, reminiscent of that seen in the Verocay bodies of

a neurilemoma, is present in some cellular leiomyomas

[154]. The ultrastructural appearance of these tumors,



. Fig. 10.9

Highly cellular leiomyoma. The tumor is markedly cellular,

and the cells are small and round to spindle shaped

. Fig. 10.10

Positive staining for desmin in highly cellular leiomyoma.

The tumor cells were also immunoreactive for smooth

muscle actin and caldesmon, but staining for CD10 was

negative
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however, is that of an ordinary leiomyoma [154]. Prolapse

of submucosal leiomyomas may result in accentuated

cellularity [271]. A cellular leiomyoma composed of

small cells with scanty cytoplasm can be confused with

an endometrial stromal tumor. This problem becomes

particularly difficult with what has been termed

a ‘‘highly cellular leiomyoma’’ (> Fig. 10.9 ; [321]).

Features that help distinguish a cellular leiomyoma

from a stromal tumor are the spindled shape of the cells,

the fusiform shape of the nuclei, the reticulin pattern, and

the absence of a plexiform vasculature. Reticulin fibers tend

to parallel the fascicles of cells in a leiomyoma, but the

reticulin network surrounds individual tumor cells in an

endometrial stromal tumor. Additionally, Oliva et al.

emphasized the presence of large thick-walled muscular

vessels as features that serve to distinguish a highly cellular

leiomyoma from a stromal proliferation [321]. Although

some authors have reported that smooth muscle cells and

stromal cells have immunophenotypic similarities,

marked diffuse staining with muscle markers, particularly

desmin (> Fig. 10.10), is more suggestive of a smoothmus-

cle tumor than of a stromal neoplasm [321]. In a hysterec-

tomy specimen, the relationship of the proliferation to the

surrounding normal structures can be appreciated. In the

absence of myoinvasion or vascular invasion, the differen-

tial lies between two benign conditions: highly cellular

leiomyoma and stromal nodule. When there is intravas-

cular tumor, the distinction between endometrial stromal

and smooth muscle differentiation becomes clinically rel-

evant as the differential diagnosis lies between stromal

sarcoma (a clinically low-grade malignancy) and IVL

(clinically benign unless there are cardiac complications).
Care must be taken to consider benign alternatives to

stromal sarcoma when a cellular mesenchymal prolifera-

tion is recovered in an endometrial sampling. Thus, three

issues need to be considered in this setting: (1) what

differentiation does the proliferation exhibit (smooth

muscle or endometrial stromal); (2) are the criteria of

malignancy evaluable; and, finally, (3) are the criteria of

malignancy met? In a ‘‘low penalty’’ hysterectomy setting

(an older woman or a young woman who has no interest

in having children), the issue is usually resolved by

what amounts to a diagnostic hysterectomy. In the ‘‘high

penalty’’ hysterectomy setting (young woman wishing

to retain her fertility or older woman who is a poor surgi-

cal candidate), diagnostic modalities that might clarify

the situation without the need of hysterectomy (e.g.,

hysteroscopy, imaging studies, repeat sampling) should

be considered. Again, the important point is that not all

cellular, spindle cell proliferations recovered in a curettage

are stromal sarcoma; the clinically innocuous cellular

leiomyoma is a highly probable alternative. Rarely, some

uterine neoplasms appear to be composed of a mixture of

stromal and smooth muscle cells [32, 317, 318].
Hemorrhagic Cellular Leiomyoma and
Hormone-Induced Changes

Hemorrhagic cellular leiomyoma, or ‘‘apoplectic’’

leiomyoma, is a form of cellular leiomyoma that is found

in women who are taking oral contraceptives or who are
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either pregnant or postpartum [294, 306]. Multifocal stel-

late hemorrhages are present grossly (> Fig. 10.11).

Microscopically, the leiomyoma is cellular and contains

patchy areas of hemorrhage and edema. Necrosis generally

is not present. MF, which may be slightly increased in

number, are detected mainly within a narrow zone resem-

bling granulation tissue around areas of hemorrhage. In

contrast to leiomyosarcoma, neither atypical MF nor sig-

nificant cytologic atypia are present, and the neoplasm has

a circumscribed, compressive margin.

With the advent of GnRHa therapy to shrink

leiomyomata, a substantial body of literature has accumu-

lated concerning the mechanism of shrinkage and the

histologic correlates of this process. Some workers have

found no differences betweenGnRHa-treated and untreated

leiomyomas [167, 393], whereas others have been able to

detect changes in tumor vasculature, pattern of necrosis,

proliferation index, and cellularity [81, 83, 88, 103, 205,

361, 428]. None of these differences are sufficiently

striking to be of practical importance in distinguishing

leiomyoma from leiomyosarcoma. On rare occasions,

leiomyosarcomas have been discovered in patients under-

going GnRHa therapy [278].
Leiomyoma with Bizarre Nuclei (Atypical
Leiomyoma)

As an isolated finding, cytologic atypia, even when severe,

is an unreliable criterion for the diagnosis of clinically

malignant uterine smooth muscle tumors because it can

be seen in clinically benign, otherwise banal smooth
. Fig. 10.11

Hemorrhagic cellular leiomyoma. Multiple foci of

hemorrhage are visible on the cut surfaces of

a myomectomy specimen
muscle neoplasms [32, 110]. A leiomyoma that exhibits

moderate to severe cytologic atypia is designated an atyp-

ical leiomyoma. The atypical cells may be distributed

throughout the leiomyoma or they may be focal;

they have enlarged hyperchromatic nuclei with prominent

chromatin clumping and, often, smudging (> Fig. 10.12).

Large cytoplasmic pseudonuclear inclusions are often

present. Multinucleated tumor giant cells can be numerous

and prompt the name ‘‘bizarre’’ or ‘‘symplastic’’ leiomyoma.

These changes have been noted in leiomyomas excised

from women taking progestins [124, 339]. By definition,

MF cannot be present in numbers in excess of 10 MF/10

HPF in an atypical leiomyoma, and tumor cell necrosis

must be absent. Most atypical leiomyomas have 0–4

MF/10 HPF. While tumors with 5–9 MF/10 HPF fall

into the atypical leiomyoma category, it is prudent to

view such tumors as smooth muscle tumors of uncer-

tain malignant potential (STUMP), particularly if the

mitotic count is at the upper end of the range or there

are atypical MF. A mitotic index higher than 10 MF/10

HPF in a tumor with diffuse moderate to severe nuclear

atypia is diagnostic of malignancy (>Table 10.4; [32]).

A smooth muscle tumor featuring diffuse moderate to

severe atypia and coagulative tumor cell necrosis should

be considered a leiomyosarcoma regardless of the mitotic

index.

It is worth noting that leiomyosarcomas can vary greatly

in appearance and may contain areas that lack the typical

features of hypercellularity, cytologic atypia, and increased

mitotic activity. Thus, extensive sampling is important to

rule out leiomyosarcoma; atypical leiomyoma is a diagnosis

of exclusion. The age of the patientmust also be considered,
. Fig. 10.12

Atypical leiomyoma. Tumor cells have single or multiple

pleomorphic nuclei with coarse, smudged chromatin



. Fig. 10.13

Epithelioid smooth muscle tumor. Cellular tumor composed

of poorly cohesive polygonal cells with eosinophilic

cytoplasm
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as atypical leiomyoma is less common in postmenopausal

women. A careful search for other features of leiomyo-

sarcoma is indicated when a smooth muscle tumor

containing atypical cells is detected in an older woman.

The natural history of smooth muscle neoplasms fea-

turing mitotic indices of <10 MF/10 HPF that lack tumor

cell necrosis, and that exhibit diffuse moderate to severe

atypia remains controversial. Downes and Hart reported

a benign clinical course in their series of 24 cases of

atypical leiomyoma [110]. On the other hand, Bell et al.

found 1 clinically malignant tumor in 43 cases (2%), all of

which had at least 2 years follow-up [32]. The patient who

failed did so over several years, a clinical course unlike that

of the usual leiomyosarcoma. These workers considered

the entire group of neoplasms with moderate to severe

atypia, a mitotic index <10 MF/10 HPF, and without

tumor cell necrosis as ‘‘atypical leiomyomas with a low

risk of recurrence.’’ A recent Mayo Clinic study of uterine

leiomyosarcoma and leiomyoma variants reported similar

findings: 3 of 18 patients with leiomyoma variants died of

disease, but between 6 and 11 years after diagnosis [156].

Peters et al. reported a series of 15 STUMP and confirmed

both the low failure rate in this category and the slow

tempo of disease when recurrence did occur [334].

Although necrosis was not recorded, at least some of the

tumors in their group would qualify as atypical

leiomyomas using the Bell et al. criteria. Ip et al. reported

similar findings in an analysis of 16 STUMPs [194]. Two of

16 tumors recurred at 15 and 51 months; both patients

were alive at 40 and 74 months. Both tumors that recurred

were atypical leiomyomas with multifocal moderate to

severe nuclear atypia, 4–5 MF/10 HPF, and no tumor

necrosis. The two tumors that recurred were the only

ones that showed diffuse positive immunostaining for

p16 and p53. The differences in reported experience are

probably related to differences in patient sample size in

studies of a neoplastic process with a very low clinical

failure rate.
. Fig. 10.14

Clear cell variant of epithelioid leiomyoma. Nests of cells

with abundant clear cytoplasm
Epithelioid Leiomyoma

This category includes tumors formerly classified as

leiomyoblastoma, clear cell leiomyoma, and plexiform

leiomyoma [228]. Epithelioid smooth muscle tumors

have the same histologic appearance in the uterus as in

other sites in the body. The mean age of women with

epithelioid leiomyoma is in the fifth decade, with a range

of 30–78 years [228, 340]. Epithelioid leiomyomas are

yellow or gray and may contain areas of hemorrhage.

They tend to be softer than the usual leiomyoma. Most
are solitary, and they can occur in any part of the uterus.

The median diameter is 6–7 cm.

Microscopically, the cells are round or polygonal

rather than spindle-shaped, and they are arranged in clus-

ters or cords. The nuclei are round, relatively large, and

centrally positioned. There are three basic subtypes of

epithelioid leiomyoma: leiomyoblastoma, clear cell

leiomyoma, and plexiform leiomyoma. Mixtures of the

various patterns are common, providing the basis for

designating all of these as epithelioid leiomyomas.

Leiomyoblastoma is composed of round cells with eosin-

ophilic cytoplasm (> Fig. 10.13) rather than spindle cells.

The cells in clear cell leiomyoma are polygonal and have

abundant clear cytoplasm and well-defined cell mem-

branes (> Fig. 10.14). The cells may contain glycogen,



466 10 Mesenchymal Tumors of the Uterus
but there is minimal lipid and mucin is absent. The

nucleus sometimes is displaced to the periphery of the

cell, resulting in a signet-ring appearance. Plexiform

leiomyoma is characterized by cords or nests of round

cells with scanty to moderate amounts of cytoplasm.

Transition to more typical spindled smooth muscle cells

is often identified within an epithelioid leiomyoma.

Immunohistochemical study confirms the myogenous

phenotype of the tumor cells [47, 104, 192, 353]. Ultra-

structural study reveals features of smooth muscle differ-

entiation such as parallel cytoplasmic filaments, dense

bodies, and basal lamina production [192, 196, 270]. The

cells in some clear cell leiomyomas contain numerous

mitochondria or cytoplasmic vacuoles.

Small plexiform leiomyomas that are detected only

on microscopic examination are referred to as plexiform

tumorlets (> Fig. 10.15; [206]). These lesions were

formerly thought to be angiomas or endometrial stromal
. Fig. 10.15

Plexiform tumorlet. This microscopic tumor is completely

surrounded by normal myometrium (a) and consists of

serpiginous cords of epithelioid smooth muscle cells (b)
tumors, but ultrastructural examination revealed

myofilaments and other features of smooth muscle cells

[206, 310], and that the cells have a myogenous

immunophenotype [104]. Plexiform tumorlets usually

are solitary and submucosal, but they can occur anywhere

in the myometrium and even in the endometrium.

Multiple tumorlets are present in some patients [374].

The behavior of epithelioid smooth muscle neoplasms

of the uterus is difficult to predict [69, 228, 340]. Small

tumors that lack cytologic atypia, tumor cell necrosis, and

an elevated mitotic index can be safely regarded as benign.

Plexiform tumorlets invariably are benign. Epithelioid

leiomyomas with circumscribed margins, extensive

hyalinization, and predominance of clear cells generally

are benign. The behavior of epithelioid leiomyomas with

two or more of the following features is not well

established: large size (>6 cm), moderate mitotic activity

(2–4 MF/10 HPF), moderate to severe cytologic atypia,

and necrosis.

The accumulated experience with epithelioid tumors

as a group is limited and discourages dogmatism in

predicting clinical course. Those neoplasms with moder-

ate to severe atypia, without necrosis, and fewer than

5 MF/10HPF should be classified as STUMP because

experience is too limited to be certain about their aggres-

sive potential. Careful follow-up is warranted. Neoplasms

with�5 MF/10 HPF metastasize with sufficient frequency

that all should be regarded as epithelioid leiomyosarcomas

[228]. Epithelioid differentiation in more than just a few

foci of a uterine smooth muscle tumor is a worrisome

finding because the absence of cytologic atypia and tumor

cell necrosis is no guarantee of a clinically benign course

when the tumor contains �5 MF/10 HPF [199], although

the failure rate is probably quite low. All epithelioid

smooth muscle tumors with tumor cell necrosis reviewed

at Stanford have been clinically malignant. On the other

hand, seven epithelioid tumors with <5 MF/10 HPF, with

at most minimal cytologic atypia, and without necrosis

behaved in a benign fashion. Most malignant epithelioid

smooth muscle tumors are of the leiomyoblastoma type,

although clear cell leiomyosarcoma has been reported

[381]. The epithelioid appearance of these neoplasms

raises a broad differential including carcinoma and epi-

thelioid variants of gestational trophoblastic disease.
Myxoid Leiomyoma

Myxoid leiomyomas are soft and translucent. Microscop-

ically, there is abundant amorphous myxoid material



. Fig. 10.16

Lipoleiomyoma. The tumor is composed of an intermixture

of fat cells, smooth muscle, and collagen
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between the smooth muscle cells [269]. The margins of

a myxoid leiomyoma are circumscribed, and neither cyto-

logic atypia nor MF are present. We diagnose leiomyoma

with myxoid stroma when the cells are small and uniform,

atypia is absent or at most mild, and there are no more

than 2 MF/10 HPF. Areas of ordinary leiomyoma should

be present focally. Large myxoid smooth muscle tumors

and those inwhich an infiltratingmargin, cytologic atypia,

or mitotic activity are observed microscopically should

be regarded with suspicion. Some myxoid smooth

muscle tumors exhibiting these features are clinically

malignant even though they do not meet standard

criteria for a diagnosis of leiomyosarcoma. Myxoid differ-

entiation coupled with enlarged and atypical cells is

an ominous finding. Four of seven such uterine tumors

studied at Stanford progressed. We diagnose myxoid

leiomyosarcoma in the presence of moderate to marked

atypia with or without necrosis and with any mitotic

index. The tumor margins are usually infiltrating.
Vascular Leiomyoma

Vascular leiomyomas contain numerous large-caliber

vessels with muscular walls. It can be difficult to distin-

guish a vascular leiomyoma from a hemangioma or an

arteriovenous malformation if the vascular component

predominates. Vascular leiomyomas are well defined,

circumscribed neoplasms that contain at least foci of

typical spindled smooth muscle cells. Hemangiomas are

very rare in the uterus and are usually of the cavernous

type. Hemangiomas and arteriovenous malformations

tend to be poorly defined grossly and microscopically

and lack the sharp circumscription of a leiomyoma.
Leiomyoma with Other Elements

Some benign uterine neoplasms are composed of

a mixture of smooth muscle cells and other elements.

Endometrial stromal cells are prominent in some mixed

tumors [317]. The natural history of these rare neoplasms

is incompletely documented, although it appears that the

rules for assessing malignancy in endometrial stromal

tumors applies to mixed tumors as well. Infiltrative mar-

gins and/or vascular invasion are associated with

a malignant clinical course, and the absence of these fea-

tures with a benign one [317].

It is not uncommon to find scattered adipocytes in an

otherwise typical leiomyoma. A leiomyoma that contains
a striking amount of fat is called a lipoleiomyoma

(> Fig. 10.16); if a vascular component is also present, it

is designated as an angiolipoleiomyoma. Most such

tumors occur in middle-aged or elderly women and may

arise in any part of the uterus, including the cervix [432].

They average 6 cm in diameter and have soft yellow areas

on the cut surface. Fat cells are generally found in

circumscribed areas within the leiomyoma but may be

present diffusely. Brown fat, skeletal muscle, and cartilage

have been identified in leiomyomas [59, 137, 266, 440].

In most instances, the smooth muscle component pre-

dominates and is composed of spindled cells. Other

types of leiomyoma, such as epithelioid leiomyoma

[47], may also have a lipomatous component and fatty

change is common in IVL. The vascular component of

an angiolipoleiomyoma may be venous, arterial, or

indeterminate. Only a few pure lipomas have been

described in the uterus [106, 338]. Complex cytogenetic

abnormalities have been described in a case of

lipoleiomyoma [331].
Leiomyoma with Hematopoietic Cells

Large numbers of hematopoietic cells, which sometimes

have no obvious etiology, may infiltrate leiomyomas.

Leiomyomas may develop abscesses in the setting of bac-

terial infection. Peculiar infiltrates include extramedullary

hematopoiesis in the absence of systemic disease [368],

a prominent histiocytic infiltrate [5], a prominence of

mast cells or eosinophils [89, 259, 324, 421], and, most

importantly, a dense lymphoid infiltrate that can mimic

lymphoma [130].
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Smooth Muscle Proliferations with
Unusual Growth Patterns, Diffuse
Leiomyomatosis, and Myometrial
Hypertrophy

Diffuse leiomyomatosis is an unusual condition in which

innumerable small smooth muscle nodules produce sym-

metric enlargement of the uterus. The uterus may be

greatly enlarged, weighing up to 1,000 g. The smooth

muscle nodules range from microscopic to 3 cm in size,

but most are less than 1 cm in diameter. They are com-

posed of uniform, bland, spindled smooth muscle cells

and are less circumscribed than typical leiomyomas. The

clinical course may be complicated by hemorrhage, but

the condition is benign [69, 166, 231, 291]. Myometrial

hypertrophy is a condition in which the myometrium is

thickened and the uterus is symmetrically enlarged. No

specific gross or microscopic abnormality is noted; the

uterus is abnormal in size only. Uterine weight increases

with age and with increasing parity until the menopause.

The average uterine weight decreases after the menopause.

The weight beyond which the uterus is abnormally large,

indicative of myometrial hypertrophy, is 130 g for the

nulliparous uterus, 210 g for parity 1–3, and 250 g for

parity of 4 and above [232].
Dissecting Leiomyoma

Dissecting leiomyoma refers to a benign smooth muscle

proliferation with a border marked by the dissection of

compressive tongues of smoothmuscle into the surround-

ing myometrium and, occasionally, into the broad liga-

ment and pelvis [357]. This pattern of infiltrationmay also

be seen in IVL (see following). When edema and conges-

tion are prominent, a uterine dissecting leiomyoma with

extrauterine extension may resemble placental tissue,

hence the name cotyledonoid dissecting leiomyoma

[143, 358, 359].
. Fig. 10.17

Intravenous leiomyomatosis. Brown and white plugs of

intravascular tumor grow extensively in the myometrium
Intravenous Leiomyomatosis and
Leiomyoma with Vascular Invasion

IVL is a very rare smooth muscle tumor characterized by

nodular masses of histologically benign smooth muscle

cells growing within venous channels [67, 82, 292, 302,

307]. Women with IVL have a median age of 45 years; few

are younger than 40 years. There is no racial predisposi-

tion, history of infertility, or decreased parity. The main

symptoms are abnormal bleeding and pelvic discomfort.
Most patients have a pelvic mass. Grossly, IVL is a complex

coiled or nodular growth within the myometrium with

convoluted, wormlike extensions into the uterine veins in

the broad ligament or into other pelvic veins

(> Fig. 10.17). The growth extends into the vena cava in

more than 10% of patients, and in some it reaches as far as

the heart [67, 82, 219, 399]. The wormlike masses vary

from soft and spongy to rubbery and firm, and their color

is pink-white or gray. Intravenous growthwith an IVL-like

pattern has been described in leiomyosarcoma [80], so it is

important to carefully assess any such growth for features

that might signify malignancy (high mitotic rate, signifi-

cant nuclear atypia, and tumor cell necrosis).

Microscopically, tumor is found within venous chan-

nels lined by endothelium (> Fig. 10.18). Arteries are not

involved. The histologic appearance is highly variable,

even within the same tumor. The cellular composition of

some examples of IVL is similar to a leiomyoma, but most

contain prominent zones of fibrosis or hyalinization.

Smooth muscle cells may be inconspicuous and difficult

to identify. The intravenous growth is itself highly vascular

(> Fig. 10.19), and in some cases contains so many small

and large blood vessels that the process may resemble

a vascular tumor. Any type of smooth muscle differentia-

tion that occurs in a leiomyoma can be present in IVL

[67]. Cellular, atypical, epithelioid, and lipoleio-

myomatous growth patterns have all been described;

these have the same behavior and prognosis as ordinary

IVL [46, 67, 171].

IVL originates in vascular smooth muscle in some

cases [307]. The tumor is predominantly or entirely intra-

vascular in this situation, and there are many sites of

attachment to the vein walls. Other examples develop by



. Fig. 10.19

Intravenous leiomyomatosis. Nearly the entire tumor was

within vascular spaces. Note that the intravascular tumor is

highly vascular and extensively hyalinized

. Fig. 10.18

Intravenous leiomyomatosis. A plug of smooth muscle

tumor grows within a large vein in the myometrium
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intravascular extension from a leiomyoma [302, 307].

In these cases the bulk of the tumor is extravascular and

sites of origin from a vein wall are not found. Treatment is

by total abdominal hysterectomy and bilateral salpingo-

oophorectomy together with excision of any extrauterine

extensions. IVL has a favorable prognosis even when it is

incompletely excised [292]. Pelvic recurrence is infrequent

and usually is amenable to surgical excision [117, 307].

Residual pelvic tumor may remain stable but progressive

growth is possible. IVL is a hormonally dependent tumor,

and progression is more likely in women whose treat-

ment does not include bilateral salpingo-oophorectomy.
Long-term survival is possible after removal of plugs of

tumor from the vena cava or right atrium or excision of

nodules from the lung. In one case, leuprolide acetate

induced tumor regression and rendered debulking surgery

feasible in a patient with previously unresectable, wide-

spread, retroperitoneal intravascular leiomyomatosis [416].
Benign Metastasizing Leiomyoma

Benign metastasizing leiomyoma is a nebulous condition

in which ‘‘metastatic’’ smooth muscle tumor deposits in

the lung, lymph nodes, or abdomen appear to be derived

from a benign leiomyoma of the uterus. The lung is the

most common site of involvement. One or multiple nod-

ules of a low-grade smooth muscle tumor grow in an

expansile pattern within the pulmonary parenchyma,

often incorporating bronchioles (> Figs. 10.20a and b).

Reports of this condition are often difficult to assess.

Almost all cases of benign metastasizing leiomyoma

occur in women, most with a history of pelvic surgery.

The primary neoplasm, typically removed years before the

metastatic deposits are detected, often has been inade-

quately studied. In some cases, the primary tumor was

not examined histologically by the reporting author and,

in others, the cytologic appearance, including mitotic

counts, is not recorded for either the primary tumor or

the alleged metastasis. A few examples may represent

deportation metastases from IVL that reach the lungs,

where they become implanted and grow as multiple

intrapulmonary nodules of smooth muscle [237]. Others

may represent a multifocal smooth muscle proliferation

involving the uterus and extrauterine sites [62]. Most

examples of ‘‘benign metastasizing leiomyoma,’’ however,

appear to be either a primary benign smooth muscle

lesion of the lung in a woman with a history of uter-

ine leiomyoma or pulmonary metastases from a morpho-

logically noninformative smooth muscle neoplasm of the

uterus [32, 82, 147, 437]. The findings of a recent cytoge-

netic study were most consistent with a monoclonal origin

of both uterine and pulmonary tumors and the interpre-

tation that the pulmonary tumors were metastatic [412].

The hormone dependence of this proliferation is

suggested by the finding of estrogen and progesterone

receptors in metastatic deposits [197] and the regression

of tumors during pregnancy [185], after the menopause,

and after oophorectomy [3]. The imaging characteristics

of BML have been recently reviewed [82]. The differential

diagnosis includes a pulmonary metastasis from a low-

grade ESS with smooth muscle or myofibroblastic differ-

entiation [441].



. Fig. 10.20

Benign metastasizing leiomyoma. A circumscribed smooth

muscle tumor is present in the lung (a). At high

magnification, incorporated bronchioles are surrounded by

cytologically bland smooth muscle cells (b)
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Peritoneal Leiomyomas (‘‘Parasitic’’
Leiomyomas)

On rare occasions, leiomyomas have been reported to

‘‘detach’’ from their initial subserosal location and

‘‘attach’’ to some other pelvic site. This improbable event

presumably occurs through the mediation of

a combination of infarction and inflammatory adhesions.

A diagnosis of parasitic leiomyoma should be made with

great caution because clinically malignant smooth muscle

neoplasms arising in the retroperitoneum or gastrointes-

tinal tract are notorious for being bland and having a low

mitotic index. The plausibility of ‘‘parasitic leiomyomas’’

must be evaluated against the background of the infre-

quent occurrence of primary (single or multiple) smooth

muscle neoplasms arising in other components of the

female internal genitalia and the neighboring pelvic peri-

toneum [37, 242].
Disseminated Peritoneal
Leiomyomatosis

Disseminated peritoneal leiomyomatosis (DPL) is a rare

condition characterized by the presence of multiple

smooth muscle, myofibroblastic, and fibroblastic nodules

on the peritoneal surfaces of the pelvic and abdominal

cavities in women of reproductive age [284, 411]. This

condition is discussed in connection with leiomyoma of

the uterus because it must be distinguished from meta-

static leiomyosarcoma. Most cases are associated with

pregnancy, an estrinizing granulosa tumor, or oral contra-

ceptive use [411]. The most common presentation is as an

unexpected finding at the time of cesarean section. DPL

appears as multiple, small, granular white or tan nodules

on the pelvic and abdominal peritoneum, on the surfaces

of the uterus, adnexa, intestines, and in the omentum

(> Figs. 10.21a and b). The nodules are distributed ran-

domly, and most of them are less than 1 cm in diameter;

this contrasts with metastatic leiomyosarcoma, in which

the nodules tend to be fewer, larger, and invasive into

adjacent tissues. Microscopically, the nodules consist of

collagen, fibroblasts, myofibroblasts, smooth muscle cells,

and, in pregnancy or the postpartum period, decidual cells

(> Fig. 10.22). Spindle cells usually dominate, raising the

possibility that disseminated peritoneal leiomyomatosis

may be confused with a metastatic sarcoma. The clinical

setting is quite different, however, as is the morphology of

the cells. MF are infrequent in DPL, and nuclear atypia

and pleomorphism are minimal or absent. Electron

microscopic studies have shown that most nodules are

composed of smooth muscle and decidual cells, although

some are mixtures of decidua and fibroblasts or

myofibroblasts [160, 301, 335, 411]. A cytogenetic study

assessed the clonality of 42 tumorlets and 15 normal

tissues from four women with DPL by analyzing

X chromosome inactivation as indicated by the methyla-

tion status of the androgen receptor gene (HUMARA).

In each of the four patients, the same parental

X chromosome was nonrandomly inactivated in all

tumorlets, consistent with a metastatic unicentric neo-

plasm or, alternatively, selection for an X-linked allele in

clonal multicentric lesions [343]. Disseminated peritoneal

leiomyomatosis is initiated or promoted by hormonal

factors in most cases. Estrogen and progesterone receptors

may be demonstrated within DPL by biochemical or

immunohistochemical methods [111]. DPL generally

regresses or remains static after removal of the hormonal

stimulus (i.e., after delivery), so radical attempts at exci-

sion are unnecessary [411]. In keeping with a hormonally

dependent process, DPL may regress during therapy with



. Fig. 10.22

Disseminated peritoneal leiomyomatosis. The peritoneal

nodules consist of histologically bland spindle-shaped

smooth muscle cells; mitotic figures are absent

. Fig. 10.21

Disseminated peritoneal leiomyomatosis. Disseminated

peritoneal leiomyomatosis presents grossly as multiple or

numerous small nodules of smooth muscle in the omentum

(a) or on the peritoneum. A low-power photomicrograph

illustrates multiple nodules of smooth muscle cells

surrounded by omental fat (b)
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a GnRH agonist [169]. The peritoneal smooth muscle

nodules may enlarge again when the GnRH agonist is

discontinued or if the patient becomes pregnant. A few

cases of malignant DPL have been reported [31]. Several

were distinguished from typical cases of DPL by not hav-

ing an exposure to estrogen or associated uterine

leiomyomas and by absence of estrogen and progesterone

receptors in their tumors.
Leiomyosarcoma

Leiomyosarcoma represents about 1.3% of uterine malig-

nancies and more than 50% of uterine sarcomas, excluding

carcinosarcoma [1]. Approximately 1 of every 800 smooth

muscle tumors of the uterus is a leiomyosarcoma, but less

than 1% of women thought clinically to have leiomyoma

prove to have leiomyosarcoma [238].
Clinical Features

The median age of women with leiomyosarcoma is 50–55

years [1, 157], nearly a decade older than women with

leiomyomas, although the disease is well known to occur

in women in the third decade of life. Leiomyosarcoma is

more prevalent in African-American women than in white

women [48]. There is no relationship with gravidity or

parity. The clinical presentation is nonspecific. The main

symptoms are abnormal vaginal bleeding, lower abdomi-

nal pain, or a pelvic or abdominal mass [157]. The average

duration of symptoms before diagnosis is 5 months [233].

There appears to be little support for the clinical

dictum that a rapidly enlarging uterine smooth muscle

neoplasm is indicative of leiomyosarcoma. In one study,

only 1 of 371 women with this finding proved to have

a leiomyosarcoma [327]. UnlikeMMMT, leiomyosarcoma

is seldom associated with a history of pelvic radiation.
Gross Findings

Most leiomyosarcomas are intramural, and 50–75% are

solitary masses [371]. A higher proportion involves the

cervix than is the case with leiomyoma. Leiomyosarcoma

averages 6–9 cm in diameter and is soft or fleshy with

poorly defined margins [1]. The cut surface is gray-yellow

or pink, often with areas of necrosis and hemorrhage

(> Fig. 10.23). Leiomyosarcoma tends to be larger and

softer than leiomyoma; it has a more irregular margin,

and it is more likely to be hemorrhagic and necrotic



. Table 10.3

Comparison of the gross pathology of leiomyoma and

leiomyosarcoma

Leiomyoma Leiomyosarcoma

Usually multiple Usually solitary (50–75%)

Variable size, usually 3–5 cm Large, usually 5–10 cm or

larger

Firm, whorled cut surface Soft, fleshy cut surface

White Yellow or tan

Hemorrhage and necrosis

(infarction-type) infrequent

Hemorrhage and necrosis

(coagulative tumor cell-type)

frequent

. Fig. 10.23

Leiomyosarcoma. Leiomyosarcoma is typically a solitary

neoplasm, softer than the usual leiomyoma, and with areas

of necrosis and hemorrhage on the cut surface

. Fig. 10.24

Leiomyosarcoma. The tumor cells are spindle-shaped with

eosinophilic cytoplasm. The nuclei are fusiform,

hyperchromatic, and atypical, and there are many mitotic

figures

. Fig. 10.25

Leiomyosarcoma. The tumor cells vary in size and shape.

Several mitotic figures are present including an abnormal

one
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(> Table 10.3). On the other hand, most smooth muscle

neoplasms that have a peculiar gross appearance are found

to be benign and to exhibit some form of ‘‘degeneration,’’

usually ischemic. The diagnostic usefulness of imaging

studies in separating benign frommalignant smooth mus-

cle neoplasms has recently been discussed [372].
Microscopic Findings

The usual leiomyosarcoma is composed of fascicles of

spindle cells with abundant eosinophilic cytoplasm

(> Fig. 10.24). Longitudinal cytoplasmic fibrils, best appre-

ciated with a trichrome stain, are frequently present. The

nuclei are fusiform, usually have rounded ends, and are

hyperchromatic with coarse chromatin and prominent
nucleoli (> Fig. 10.25). Cellular pleomorphism can be

marked in poorly differentiated neoplasms (> Fig. 10.26).

Multinucleated tumor cells are found in 50% of

leiomyosarcomas. Giant cells resembling osteoclasts are occa-

sionally present [95, 262, 328] and, rarely, xanthoma cells

may be prominent [164]. Many leiomyosarcomas invade

the surrounding myometrium, but a leiomyosarcoma

with a circumscribed margin can give rise to metastases.

Vascular invasion is identified in 10–22% of leiomyo-

sarcomas. Tumor cell necrosis is typically prominent but

need not be present. The mitotic index is typically in



. Fig. 10.26

Leiomyosarcoma. The tumor cell nuclei are pleomorphic,

with some giant nuclei and an atypical mitotic figure

. Table 10.4

Histologic criteria for the diagnosis of uterine smooth

muscle tumors with standard smooth muscle

differentiation

Tumor cell

necrosis Atypia MF/10 HPF Diagnosis

Present Diffuse

moderate

to severe

Any level Leiomyosarcoma

Present None to

mild

�10 Leiomyosarcoma

Present None to

mild

<10 STUMP (rule out

infarcted

leiomyoma)

Absent Diffuse

moderate

to severe

�10 Leiomyosarcoma

Absent Diffuse

moderate

to severe

<5 Atypical

leiomyoma with

low risk of

recurrence

Absent Diffuse

moderate

to severe

5–9 or

atypical

mitotic

figures

STUMP

Absent None to

mild

<5 Leiomyoma

Absent None to

mild

�5 Mitotically active

leiomyoma

Absent Focal

moderate

to severe

�5 STUMP

Absent Focal

moderate

to severe

<5 Atypical

leiomyoma
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excess of 15 MF/10 HPF [332]. The main criteria used to

diagnose leiomyosarcoma of the uterus are the presence of

nuclear atypia, a high mitotic index, and coagulative

tumor cell necrosis (>Table 10.4).

Myxoid leiomyosarcoma is a large, gelatinous neo-

plasm that usually appears circumscribed on gross exam-

ination [226, 369]. Microscopically, the smooth muscle

cells are usually widely separated by myxoid material

(> Fig. 10.27; [216]). The characteristic low cellularity

partly accounts for the low mitotic index in most myxoid

leiomyosarcomas. Sometimes, however, the mitotic

index is high and there is a high degree of atypia. In

addition to the myxoid appearance, other microscopic

features that help identify the tumor as a leiomyosarcoma

include myometrial infiltration and vascular invasion.

One unusual myxoid leiomyosarcoma arose within

a leiomyoma [286]. Despite the low mitotic counts,

myxoid leiomyosarcoma has the same unfavorable prog-

nosis as typical leiomyosarcoma. Myxoid smooth muscle

tumors of the uterus must be regarded with suspicion,

and any myxoid smooth muscle tumor with significant

nuclear atypia, regardless of the mitotic count or the

presence or absence of necrosis should be classified as

a leiomyosarcoma. It is critical to distinguish the myxoid

differentiation found in myxoid leiomyosarcomas from

the vastly more prevalent hydropic changes seen in

degenerating leiomyomas [78]. In addition, myxoid

leiomyosarcoma must be differentiated from an inflam-

matory myofibroblastic tumor (IMT; see section
> Inflammatory Myofibroblastic Tumor; [344]). In

myxoid leiomyosarcoma, not only is the stroma myxoid

but the cells are enlarged with hyperchromatic nuclei and
pleomorphism is usually obvious. The usual case of

myxoid leiomyosarcoma bears a striking resemblance to

soft tissue myxoid ‘‘malignant fibrous histiocytoma.’’

Epithelioid leiomyosarcomas are composed of round

or polygonal cells and exhibit one of the patterns

of epithelioid differentiation (> Fig. 10.28). The

leiomyoblastoma pattern is most common, although

clear cell epithelioid leiomyosarcomas have also been

reported [340, 380, 381]. The usual features of malignancy

seen in more conventional leiomyosarcomas are generally

present: cytologic atypia, tumor cell necrosis, and a high

mitotic index [69, 212, 287]. Epithelioid smooth muscle

tumors with significant nuclear atypia and either necrosis
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or �5 MF/10 HPF are classified as leiomyosarcomas

[228, 340].

Finally, there is the rare, otherwise conventional

smooth muscle tumor with a low mitotic count that

proves to be clinically malignant. Unless the tumor is

invasive or contains abnormal MF or areas of tumor cell

necrosis, there are no good grounds for suspecting that it

is a leiomyosarcoma until it announces itself by metasta-

sizing. Doubtless, the pulmonary metastases from some

‘‘benign metastasizing leiomyomas’’ originate from neo-

plasms in this category.
Immunohistochemistry

Immunohistochemistry is generally not required for the

diagnosis of leiomyosarcoma, but immunostains are
. Fig. 10.27

Myxoid leiomyosarcoma. The abundant myxoid stroma

widely separates bundles of smoothmuscle cells, resulting in

a hypocellular appearance (a). As shown here (b), the degree

of nuclear atypia can be deceptively bland, and, because

the tumor cells are widely separated by myoid stroma, the

number of mitotic figures per 10 HPF is often low
occasionally necessary to differentiate leiomyosarcoma

from other uterine malignancies such as undifferentiated

endometrial sarcoma (UES) or sarcomatoid carcinoma.

Immunostains can confirm that extrauterine sarcoma

deposits show smooth muscle differentiation and hence

are compatible with metastatic leiomyosarcoma. Recently

published studies suggest that immunohistochemistry

may play a role in the classification of atypical smooth

muscle tumors that are difficult to recognize as

leiomyosarcoma using standard criteria.

A variety of antibodies can be used to confirm that

a uterine tumor exhibits smooth muscle differentiation

(> Table 10.5). Experience is greatest with smooth muscle

actin, desmin, and caldesmon, but calponin and smooth

muscle myosin are also occasionally used for this purpose.

Cytoplasmic staining is observed in smooth muscle cells

with all of these markers, although staining for one or

more of them can be lost in poorly differentiated

leiomyosarcomas. Myofibroblasts can also stain with

smooth muscle markers, particularly smooth muscle

actin, so positive staining with one of these markers is

not conclusive evidence of smooth muscle differentiation.

CD10 is generally used as a marker of endometrial stromal

differentiation, but as experience with this antibody has

accumulated it has become clear that some smoothmuscle

tumors are also CD10 positive, although staining is often

weak and focal [277, 414]. Leiomyosarcoma appears more
. Fig. 10.28

Epithelioid leiomyosarcoma of the ‘‘leiomyoblastoma’’

type. The tumor cells are polygonal with pale cytoplasm and

atypical nuclei. Mitotic figures are not numerous, but there

was extensive coagulative tumor cell necrosis



. Table 10.5

Immunohistochemical features of leiomyosarcoma and leiomyoma

SMA Desmin Caldesmon CD10 PR P16 P53

MIB-1

PHH3

LMS + + +/� �/+ � + +/� ↑

LMa + + + � + � � �
aMany leiomyoma variants and STUMP show overlap with leiomyosarcoma.

LMS, Leiomyosarcoma; LM, Leiomyoma

. Fig. 10.29

Positive staining for p53 in leiomyosarcoma. Most tumor

cell nuclei show strong positive staining

. Fig. 10.30

Positive staining for p16 in leiomyosarcoma. Nearly all

tumor cells show strong nuclear and/or cytoplasmic

staining. Staining must be strong and diffuse to be of

significance

Mesenchymal Tumors of the Uterus 10 475
likely than other types of smooth muscle tumors to stain

for CD10. In one study, eight of nine leiomyosarcomas

showed staining for CD10 (1+ to 3+ intensity, staining in

5–60% of tumor cells) [320]. Histone deacetylase

8 (HDAC8) has been proposed as a marker of smooth

muscle differentiation and has been reported to stain

leiomyosarcoma with a frequency similar to that obtained

with other markers, although with less intensity; it does

not appear to be widely used [100]. Myometrial smooth

muscle cells are frequently immunoreactive for

cytokeratin, so it is not surprising that occasional

leiomyosarcomas show positive cytoplasmic staining for

cytokeratin [320].

Immunohistochemistry can, in some cases, suggest that

a problematic smooth muscle tumor is a leiomyosarcoma

(> Table 10.5). Mutation of the p53 gene or positive

staining for p53 (strong nuclear staining in >50% of

tumor cell nuclei) is reported mainly in leiomyosarcoma

(> Fig. 10.29), although unfortunately only a minority of

tumors is p53 positive [149, 313]. Different results were

reported in one study, in which atypical leiomyomas and

STUMPs were reported to stain with the same frequency
and intensity as leiomyosarcoma [60]. Reported results

can be difficult to interpret because of differing criteria

for leiomyosarcoma, use of different antibodies, failure to

clearly report the intensity and extent of staining, accep-

tance of low levels of staining as positive, or lack of clinical

follow-up [11, 41, 101, 170, 235, 239]. To ensure repro-

ducible results strong nuclear staining (2–3+) should be

present in >50% of tumor cell nuclei. More recently gene

expression studies have shown overexpression of p16 in

leiomyosarcoma [386], suggesting that immunostaining

for p16 might be helpful in the differential diagnosis of

problematic smooth muscle tumors. Studies of p16

staining in uterine smooth muscle tumors [23, 44, 60,

149, 313] have generally found diffuse strong staining in

leiomyosarcoma (> Fig. 10.30), despite differences in

diagnostic criteria and antibodies. Staining is cytoplasmic

or nuclear or is present in both sites. Some authors have

found little staining for p16 in STUMPs and atypical

leiomyomas, while others have shown considerable over-

lap in staining [60, 313]. Clinical follow-up has been
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reported in only a few cases, and some examples of p16

positive STUMPs have proven to be clinically malignant

[23, 194], suggesting that diffuse strong staining for p16

may help to define a group of STUMPs that should be

suspected of actually being leiomyosarcomas, particularly

if p53 is also overexpressed. Loss of staining for progester-

one receptors has been proposed as a possible marker for

leiomyosarcoma [433]. Staining for progesterone recep-

tors is lost in 40–80% of leiomyosarcomas, but it is

retained in 70–100% of STUMPs and in most leiomyomas

[43, 241, 285, 447]. Staining for estrogen receptors is more

variable. Staining for hormone receptors tends to be pos-

itive in STUMPs, whether or not they subsequently recur

or metastasize, so staining for hormone receptors does not

appear to be helpful in subclassifying STUMPs into high-

and low-risk categories [194]. In summary, immunohis-

tochemistry may be helpful in the diagnosis of

leiomyosarcoma. Diffuse strong staining for p16, espe-

cially when accompanied by diffuse strong staining for

p53 supports a diagnosis of leiomyosarcoma. However,

such staining is not an absolute criterion for a diagnosis

of leiomyosarcoma, and the immunostain results must be

interpreted in conjunction with the histologic findings.

Light microscopic evaluation still forms the basis for clas-

sification of uterine smooth muscle tumors.
Cytogenetics

The cytogenetics of leiomyosarcoma are even more com-

plicated and varied than those of leiomyoma. Awide vari-

ety of chromosomal changes have been described, but no

specific diagnostically useful findings have emerged [363].

A translocation that is often present in leiomyomas,

t(12;14), has not been identified in leiomyosarcoma,

suggesting that leiomyosarcoma is generally not derived

from a preexisting leiomyoma.
Clinical Behavior and Treatment

In the past, the staging system for uterine corpus car-

cinomas was used for uterine sarcomas. However,

a new staging system designed to reflect the different

biological behavior of sarcomas has been introduced

(> Table 10.2; [131]).

A recent retrospective review of uterine

leiomyosarcomas treated at the Mayo Clinic provides

a clinicopathologic portrait of leiomyosarcoma as cur-

rently defined. Sixty-eight percent of the 208 patients
reviewed presented with disease confined to the uterus.

Six percent had cervical involvement; approximately half

had cervical involvement only. Nine percent were Stage III

and 20% Stage IV [157]. Patients with leiomyosarcoma

relapse both loco-regionally and hematogenously.

A recent review of 71 uterine leiomyosarcomas reports

relapses in the following sites as the sole site: vagina,

22%; pelvis, 19%, lung, 22%; bone, 9%; and

retroperitoneum, 12%. Relapse in both lung and pelvis

occurred in 16% of patients [157].

The incidence of lymph node metastasis varies from

series to series, but it is substantially lower than that

found in clinical stage I and II high-risk endometrial

carcinomas [157]. In a Gynecologic Oncology Group

(GOG) study, 83% of 59 clinical stage I and II

leiomyosarcoma patients were surgical stage I; 2 of 59

(3%) had lymph node involvement, 2 had adnexal

involvement, and 1 had positive peritoneal cytology

[258]. Three of 37 women studied at Memorial Sloan

Kettering Cancer Center had positive lymph nodes, but

no women with stage I or II tumors had lymph node

metastases [240]. Lymph node involvement is higher in

series reporting advanced-stage leiomyosarcoma, and

figures as high as 44% are reported in autopsy series

[133, 355]. Goff et al. found in their series of 15 surgically

staged patients that lymph nodes were involved only when

there was peritoneal disease [158]. Moreover, a high per-

centage of lymph node-negative patients failed. In view of

this, there would appear to be little role for lymph node

sampling in this disease.

Leiomyosarcoma is a highly malignant neoplasm with

poor survival rates when tumors are classified with con-

temporary criteria. For postmenopausal women, primary

therapy for early-stage leiomyosarcoma is total abdominal

hysterectomy and bilateral salpingo-oophorectomy. Ther-

apy in premenopausal women is more controversial. The

ovaries are only rarely the site of metastatic disease in

clinically low-stage leiomyosarcoma; in the GOG study,

only 2 of 59 patients had this finding [258], and ovarian

metastases were present in only 2 of 71 women studied at

Memorial Sloan Kettering Cancer Center [240]. Moreover,

there is no evidence that oophorectomy influences the

results of therapy [151, 157, 233]. Accordingly, ovarian

conservation is reasonable in premenopausal women. On

the other hand, patients with low-grade smooth muscle

neoplasms metastatic to the lung have responded to

oophorectomy alone [3].

The literature provides conflicting reports on the effi-

cacy of radiotherapy and chemotherapy in the manage-

ment of leiomyosarcoma [144, 145, 155, 157, 178, 268,

402, 448]. Two series reported no effect of radiotherapy,
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[33, 183], whereas the GOG series showed a lower relapse

rate in patients with early-stage leiomyosarcoma when

they were treated with combined radiation and surgery

compared to patients treated with surgery alone (none

versus 17%) [258]. Two recent reports on the use of

radiation therapy to treat women with early stage (stage

I or II) leiomyosarcoma detected no survival benefit for

women who were treated with radiotherapy [348, 439].

The role of radiotherapy would appear to be limited given

the conflicting reports on the radiosensitivity of

leiomyosarcoma and its noncontroversial tendency to

spread hematogenously. Advocates of adjuvant radiother-

apy have argued that although survival is not changed,

pelvic radiation prevents local and regional recurrences

and thus is associated with an improvement in the quality

of remaining life [151, 157, 183]. A recently reported

randomized study that evaluated the value of adjuvant

pelvic radiotherapy in women with stage I or II

leiomyosarcoma found no increase in local control in

radiated women [348].

Recurrent or metastatic leiomyosarcoma is very diffi-

cult to treat. A minority of patients responds to chemo-

therapy with doxorubicin [402, 403]. Localized pelvic or

abdominal recurrences and solitary pulmonary metastases

occasionally are amenable to surgical resection [108, 245].

Given the poor results obtained by surgery alone in early-

stage leiomyosarcoma, there is an urgent need for effective

adjuvant chemotherapy; unfortunately, no active regimen

has been identified.

The variation in survival rates reported historically for

leiomyosarcoma is largely a result of the use of different

criteria for its diagnosis. Overall, 5-year survival rates in

series using modern criteria range from 15% to 35% [41,

233, 332]. When only stage I and II tumors are considered,

the 5-year survival rate is 40–70% [41, 145, 233, 268,

304, 305, 329, 332, 438]. The 3-year progression-free

interval was 31% in a GOG series of 59 early-stage

leiomyosarcomas; the first recurrence was in the pelvis in

14% of cases and in the lung in 41% [258].

The prognosis of leiomyosarcoma depends chiefly on

stage. For stage I tumors, some investigators have found

the size of the neoplasm to be an important prognostic

factor [1]. In Evans’ series, all patients with tumors larger

than 5 cm died of disease, while only three of eight patients

with tumors smaller than 5 cm died of disease [119].

In another series of metastasizing leiomyosarcomas, only

20% were less than 5 cm [199]. Premenopausal women

have had a more favorable outcome in some series but not

in others. Several series, including the large GOG study of

early-stage leiomyosarcoma, have found mitotic index to

be of prognostic significance [1, 145, 233, 258, 329, 332],
whereas others have not [119]. A modification of the

classification of [32] was employed as a grading scheme

in one study and found to provide independent prognos-

tic information [41]. A grading scheme designed for soft

tissue neoplasms has been tested in uterine sarcomas and

shown to have no prognostic significance [329, 332].

What should be incorporated in the pathology report

in the face of these conflicting claims about prognostically

relevant features?We do not grade leiomyosarcomas, as no

universally agreed-upon grading scheme exists, but do

comment on the features listed here: maximum tumor

diameter, mitotic index, the presence or absence of necro-

sis and its extent if present, the nature of the tumor

periphery (invasive or circumscribed), and the presence

or absence of vascular space involvement.

A variety of practical issues relating to the manage-

ment of leiomyosarcoma (including the problem of

a diagnosis of leiomyosarcoma in a premenopausal patient

after a myomectomy) has recently been presented [372].
Smooth Muscle Tumor of Uncertain
Malignant Potential (STUMP)

This diagnosis is used when there is significant doubt

about the failure rate associated with a particular combi-

nation of histologic features. With the acquisition of more

clinicopathologic information about smooth muscle neo-

plasms, the size of this category has diminished. Some of

the situations for which we currently employ this desig-

nation include the following:

1. The available clinicopathologic information about

a differentiated type is scant, and there is, for whatever

reason, some chance that the neoplasm might not be

benign; this is true of myxoid and epithelioid neo-

plasms that lack tumor cell necrosis, have midrange

atypia, and have moderately high mitotic indices.

2. There is uncertainty concerning the type of smooth

muscle differentiation present, which would make

a difference in the prediction of its clinical behavior.

3. There is uncertainty about the mitotic index, which

would make a difference in the prediction made about

the clinical behavior of the neoplasm. This situation

most frequently occurs in smooth muscle neoplasms

with standard smooth muscle differentiation that lack

tumor cell necrosis, have moderate to severe atypia,

have a mitotic index in the neighborhood of 10 MF/10

HPF, and have structures that could be regarded either

as abnormal MF or smudged karyorrhectic nuclei,

because counting them as MF would result in
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a leiomyosarcoma diagnosis and as smudged nuclei

would result in a diagnosis of atypical leiomyoma.

4. There is uncertainty about the presence or type of

tumor cell necrosis. Sometimes the distinction

between hyaline/infarction necrosis and tumor cell

necrosis is ambiguous. There may be widespread indi-

vidual cell necrosis or a pattern that could represent

either early infarction or tumor cell necrosis [194].

Ip et al. recently reviewed cases of STUMP with ade-

quate follow-up reported in the literature [194].

Depending on the subcategory of STUMP, 4–27% of

tumors proved to be clinically malignant (i.e., they

recurred or metastasized). In contrast to typical examples

of leiomyosarcoma, recurrences in patients with STUMPs

are often detected after a long interval, and long survival is

possible after a recurrence. As discussed above in the

section on leiomyosarcoma, histologic parameters

together with the results of immunostaining for p16 and

p53 may help to stratify patients with STUMPs into low-

and high-risk categories. Diffuse strong staining for p16,

especially when accompanied by diffuse strong staining

for p53, appears to signify that a STUMP should be viewed

as high risk [23, 194].
. Fig. 10.31

PEComa. In this uterine PEComa, tongues of pale tumors

cells push through the myometrium in a pattern that is

somewhat reminiscent of an endometrial stromal sarcoma

. Fig. 10.32

PEComa. The tumor is composed of nests and sheets of

epithelioid tumor cells with flocculent eosinophilic

cytoplasm and vesicular nuclei with coarse chromatin and

conspicuous nucleoli
PEComa

PEComa is a rare, recently described neoplasm composed

of cells showing ‘‘perivascular epithelioid cell’’ (PEC) dif-

ferentiation [136, 419]. These cells, for which there is no

known normal counterpart, have clear to eosinophilic

cytoplasm and exhibit positive staining for smoothmuscle

and melanocytic markers [265]. In particular, HMB-45,

Melan A, and microphthalmia transcription factor

(MiTF) positivity is characteristic and smooth muscle

markers (smooth muscle actin and desmin) are often

positive. The PEC family of tumors includes, in addition

to PEComa, angiomyolipoma and clear cell tumors of the

lung and pancreas.

PEComas are neoplasms of adulthood, and when they

involve the uterus they typically present either as a mass or

cause uterine bleeding; they may be associated with

lymphangioleiomyomatosis (LAM) and tuberous sclero-

sis. PEComas are usually solitary neoplasms ranging in

size from 0.5 to 16.0 cm, although rarely multiple lesions

are described. They may be either circumscribed or infil-

trative with a nondistinctive texture and coloration.

Microscopically, the low power impression is of either

a compressive or, less commonly, an infiltrative neoplasm.

Sometimes there is a tongue-like pattern of invasion of the
myometrium reminiscent of the type of invasion seen in

low-grade ESS (> Fig. 10.31; [419]).

The tumor cells range from epithelioid to spindled,

and they have moderate to abundant, clear-to-

eosinophilic cytoplasm and well-defined cell borders

(> Fig. 10.32). The tumor cell cytoplasm sometimes has

a distinctive granular or finely vacuolated bubbly
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appearance, particularly in spindle cells. The degree of

nuclear atypia and the mitotic index are characteristically

low and necrosis is uncommon, but tumors with signifi-

cant atypia and frequent MF occur. A variant with abun-

dant hyalinized stroma that can partially obscure the

tumor cells has been reported [184].

Immunohistochemical study is essential to confirm

the diagnosis. The most characteristic finding is patchy,

positive HMB-45 staining of tumor cell cytoplasm

(> Fig. 10.33). Other melanocytic markers such as

Melan-A and microphthalmia transcription factor

(MiTF) are also often positive; S-100 can be positive but

it is more often negative [136]. Positive staining for

smooth muscle markers is also typical. Smooth muscle

actin is the smooth muscle marker that is most likely to be

positive, but some tumors also stain for caldesmon or

desmin [140]. Cytokeratin, CD117, and CD34 are

generally negative. A minority of tumors shows positive

staining for TFE3, a potential pitfall in the differential

diagnosis with alveolar soft part sarcoma (ASPS; [136]).

However, ASPS does not show staining for HMB-45 or

smooth muscle actin. Electron microscopic study of one

uterine PEComa that showed positive immunostaining

for HMB-45 revealed premelanosomes in the tumor

cells [326].

Both benign and malignant variants of PEComa

(based on the extent of tumor at diagnosis or clinical

follow-up) have been reported [107, 165]. In one recent

review, 44% of corpus cases were classified as malignant

and 56% as benign [121, 122]. Features proposed as being

predictive of an unfavorable outcome include large size
. Fig. 10.33

Positive staining for HMB-45 in a uterine PEComa. Staining

is typically patchy and often of medium intensity
(>5 cm), high cellularity, significant nuclear atypia,

mitotic activity (>1 MF/10 HPF), coagulative tumor cell

necrosis, invasive growth, and lymphovascular space inva-

sion [136]. Firm criteria for malignancy, as exist for uter-

ine smooth muscle tumors, remain to be delineated.

Benign tumors are those that are small (<5 cm), with

low cellularity, a noninvasive periphery and absence of

lymphovascular space invasion, a low mitotic count, and

absence of nuclear atypia or tumor cell necrosis.

The differential diagnosis includes ESS (HMB-45 neg-

ative), metastatic melanoma (S100 positive), and epithe-

lioid smooth muscle neoplasms. In the uterus, there is

dispute about whether PEComas are a distinct type of

neoplasm or a variant of a smooth muscle neoplasm.

Fueling this dispute is the non-specificity of HMB-45

positivity in mesenchymal neoplasms of the uterus.

HMB-45 positivity has been reported in over one

third of conventional uterine leiomyosarcomas [382], in

epithelioid areas of otherwise conventional uterine

leiomyosarcomas [190, 380], and in metastases from an

epithelioid leiomyosarcoma [379]. It has been suggested

that positive immunostaining for CD1a favors a diagnosis

of PEComa over an epithelioid smooth muscle tumor

[123], but the validity of this test needs to be verified by

further study. Until the controversy is resolved, it is best

to classify a tumor with the morphologic and immuno-

histochemical features of leiomyosarcoma as such,

regardless of whether it stains for HMB-45, while noting

the presence of features of a PEComa if present. Tumors

that do not meet criteria for leiomyosarcoma and that

exhibit the morphologic features of a PEComa, including

positive staining for HMB-45, can be designated as

PEComas, and grouped into benign and uncertain

malignant potential groups based on the morphologic

features noted above.

Lymphangioleiomyomatosis (LAM) and angiomyo-

lipoma are two conditions in the same family as

PEComa that are occasionally detected in the uterus.

Angiomyolipoma is a benign tumor that contains abnor-

mal blood vessels, fat, and spindled or epithelioid smooth

muscle cells in varying proportions. HMB-45 positive

tumor cells are present in the fat and among the smooth

muscle cells. LAM is generally a microscopic finding in the

uterus [168, 415]. It consists of dilated lymphovascular

spaces associated with smooth muscle cells with flocculent

eosinophilic cytoplasm (> Fig. 10.34), some of which

show positive staining for HMB-45. There is a strong

association between angiomyolipoma and LAM of the

uterus and tuberous sclerosis, although not every patient

with angiomyolipoma or LAM carries a diagnosis of

tuberous sclerosis.
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Endometrial Stromal Tumors

Endometrial stromal tumors are rare and can be benign or

malignant (> Table 10.6). Benign endometrial stromal

tumors are called stromal nodules; they are circumscribed,

expansile, and do not invade the myometrium. Malignant

stromal tumors are endometrial sarcomas. Themore com-

mon low-grade sarcomas are called ESS, and the high-

grade sarcomas are called UES. Endometrial sarcomas

infiltrate the myometrium, invade vascular spaces, and

have the capability to invade adjacent tissues and tometas-

tasize. Several variants of endometrial stromal tumors

exist, including tumors with histologic features
. Fig. 10.34

Lymphangioleiomyomatosis involving the myometrium.

The tumor cells are usually spindled with oval nuclei and

flocculent eosinophilic cytoplasm. The growth is centered

on dilated lymphovascular spaces, and intravascular

growth is typically present, often at the periphery of the

area of involvement. Sometimes, it mimics the appearance

of intravascular endometrial stromal sarcoma

. Table 10.6

Classification of endometrial stromal tumors

Tumor Category Margin

SN Benign Circumscribed

ESS Malignant, low grade Invasive

UES, monomorphic Malignant, high grade Invasive

UES, pleomorphic Malignant, high grade Invasive

SN, Endometrial stromal nodule; ESS, Endometrial stromal sarcoma; UES, U
reminiscent of ovarian sex cord–stromal tumors and

tumors with smooth muscle differentiation. Most endo-

metrial stromal tumors originate in the uterus, but rare

examples arise outside the uterus, presumably in endome-

triosis [25, 58, 141, 220, 443].
Endometrial Stromal Nodule

Endometrial stromal nodules are rare benign tumors com-

posed mainly of endometrial stromal cells. [109, 126, 410]

They represent less than a quarter of endometrial stromal

tumors.
Clinical Features

Endometrial stromal nodules have been reported in

women from 23 to 86 years of age. The average patient

age is around 50 years, and about 75% of patients are

premenopausal. There is no racial predisposition. The

main symptom is abnormal uterine bleeding, which is

occasionally severe enough to cause anemia. Pelvic or

abdominal discomfort is a frequent complaint. Physical

examination typically reveals uterine enlargement or

a uterine mass. The average duration of symptoms before

diagnosis is about 2 months. About 10% of patients are

asymptomatic, and their tumors are found incidentally

when hysterectomy is performed for another condition.
Gross Findings

Endometrial stromal nodules have a circumscribed con-

tour and range from <1 cm to >20 cm in diameter; the

average size is 5–6 cm (> Fig. 10.35). Many stromal nod-

ules are polypoid and protrude into the uterine cavity.
Nuclear atypia

Nuclear

pleomorphism

Usual mitotic activity

(MF/10 HPF)

Minimal Minimal <3

Minimal Minimal <3

Moderate to

marked

Minimal to

moderate

>10

Marked Marked >10

ndifferentiated endometrial sarcoma
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Some of these are located entirely within the endometrium

while others are submucosal. Nearly half of all stromal

nodules are located entirely within the myometrium with

no apparent connection to the endometrium. One

unusual tumor was embedded in a term placenta [208].

Stromal nodules have fleshy-yellow or tan cut surfaces and

they tend to bulge above the surrounding myometrium.

Cystic changes are not uncommon and rare tumors con-

tain foci of hemorrhage or necrosis. About 5% of patients

have two or more nodules. The cervix is seldom involved.
Microscopic Findings

Stromal nodules have expansile, noninfiltrative margins

that compress the surrounding endometrium and

myometrium (> Fig. 10.36). Minor irregularities of the

margin are common. Rarely one or a few fingerlike pro-

trusions of tumor push into the adjacent myometrium, or

small satellite nodules are present in the immediately

adjacent myometrium (> Fig. 10.37). As long as these

protrusions or satellites do not extend more than 3 mm

from themain nodule and there is no vascular invasion the

tumor is still regarded as a stromal nodule [109, 410].

More extensive invasion or vascular invasion indicates

that the tumor is a stromal sarcoma, not a stromal nodule.

It is important to be aware of the gross pathologic
. Fig. 10.35

Endometrial stromal nodule. The nodule is circumscribed

with no evidence of invasion into the surrounding

myometrium. It has a homogeneous tan cut surface, quite

different from a leiomyoma. There is central cystic change
appearance of a stromal nodule and to know which sec-

tions are from the interior of the tumor and which show

the interface with the surrounding myometrium. Alternat-

ing areas of stromal, fibrous, and smooth muscle differen-

tiation within a stromal nodule can be misinterpreted as

myoinvasion if endometrial stromal cells interdigitate with

well-developed bundles of metaplastic smooth muscle.

Endometrial stromal nodules consist of cells that

closely resemble normal proliferative-phase endometrial

stromal cells. The tumor cells have uniform, small, darkly

staining, round or oval nuclei with finely granular chro-

matin and inconspicuous nucleoli (> Fig. 10.38). The

cytoplasm varies from scanty to moderate, and cell bor-

ders tend to be poorly defined. A reticulin network encir-

cles individual cells. Mitotic activity ranges from none to

more than 15 MF/10 HPF but it is usually low (<3 MF/10

HPF). MF cannot be identified in about 50% of stromal

nodules, and >5MF/10HPF are detected in only 5–10% of

them. Myxoid or fibrous stromal changes occasionally

occur in stromal nodules, and if extensive they can obscure

the diagnosis [322]. In such cases it is essential to thor-

oughly study the tumor to find foci of typical endometrial

stromal differentiation. Smooth muscle differentiation is

common in endometrial stromal nodules (> Fig. 10.39).

The smooth muscle cells are typically spindle-shaped with

fusiform blunt-ended nuclei and fibrillar eosinophilic

cytoplasm, but they are occasionally epithelioid with

rounded nuclei and moderate eosinophilic cytoplasm.

Epithelioid smooth muscle cells are often embedded in

aggregates of hyalinized collagen. In the past, endometrial

stromal tumors with extensive smooth muscle
. Fig. 10.36

Endometrial stromal nodule. Note the circumscribed

pushingmargin. Expansile growthwithout invasion into the

surrounding myometrium characterizes a stromal nodule



. Fig. 10.38

Endometrial stromal nodule. The tumor is cellular and is

composed of uniform bland endometrial stromal cells with

round to oval nuclei and scanty cytoplasm. Mitotic figures

are infrequent. Note the conspicuous evenly distributed

small arterioles

. Fig. 10.37

Endometrial stromal nodule. This nodule has a mainly

circumscribed periphery, but there is a focal irregularity

with a small satellite nodule. As long as irregularities or

satellites extend no more than 3 mm from the main nodule

and there is no vascular invasion, a diagnosis of stromal

nodule is still appropriate. If the extent of invasion is >3mm

or there is vascular invasion, the tumor should be classified

as an endometrial stromal sarcoma

. Fig. 10.39

Endometrial stromal nodule with smooth muscle

differentiation. Bundles of spindled smooth muscle cells

(bottom) are juxtaposed with sheets of small dark stromal

cells (top)
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differentiation (>30%) were classified as combined stro-

mal–smooth muscle tumors [317], but since it appears

that the endometrial stromal cell component determines

the clinical behavior, it makes sense to classify all such

tumors as endometrial stromal nodules with smoothmus-

cle differentiation.
Stromal nodules are highly vascular. Small uniformly

distributed arterioles are invariably present and can be

readily appreciated at low magnification in most, but not

all, stromal nodules; sometimes it is necessary to search for

them at higher magnification. Large thick-walled blood

vessels are occasionally present, especially in areas of

smooth muscle differentiation. Hyaline plaques and

areas of hyaline fibrosis are common in stromal nodules.

Epithelial or sex cord-like arrangements of cells, such as

cords or trabeculae of tumor cells or gland-like structures,

are sometimes seen in stromal nodules (> Fig. 10.40). If

sex cord-like differentiation is especially prominent,

a uterine tumor resembling an ovarian sex cord tumor

(UTROSCT) should be considered. Uncommon findings

that are occasionally noted in stromal nodules include

predominance of epithelioid stromal cells with abundant

eosinophilic cytoplasm [316], striated muscle cells [251],

decidual changes, aggregates of foam cells, cysts, areas of

infarction, and calcifications.
Immunohistochemistry and Molecular
Pathology

Immunohistochemistry can help confirm the diagnosis of

a stromal nodule and it is helpful in the differential diag-

nosis between a stromal nodule and a highly cellular

leiomyoma. Stromal nodules exhibit variable staining for

smooth muscle actin and other smooth muscle markers

such as desmin and caldesmon [320, 321]. Staining is

often weak and focal; staining for desmin and caldesmon

is absent in most stromal tumors [104, 309]. Foci of



. Fig. 10.40

Focal sex cord-like differentiation in an endometrial stromal

nodule. Cords and gland like arrangements of low columnar

cells are surrounded by fibrous and endometrial-type

stroma

. Fig. 10.41

Smooth muscle differentiation in an endometrial stromal

nodule. The bundles of smooth muscle cells show strong

immunoreactivity for smooth muscle actin, while the

surrounding endometrial stromal cells show no staining
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smooth muscle differentiation are of course usually posi-

tive for all smooth muscle markers (> Fig. 10.41). CD10 is

a goodmarker for endometrial stromal cells and is positive

in nearly all stromal nodules [277]. In stromal nodules

with smooth muscle differentiation, staining for CD10 is

present in smooth muscle cells as well as in endometrial

stromal cells [320]. Endometrial stromal cells show

nuclear staining for WT-1 and the cells in stromal nodules

are positive for this marker in a majority of cases [401].

Immunostains for estrogen and progesterone receptors are
generally positive in endometrial stromal nodules, and

some of them exhibit staining for androgen receptors as

well [288].

Cytogenetic abnormalities occur in endometrial sto-

mal neoplasms, including endometrial stromal nodules.

The most common abnormality is a t(7;17)(p15q21) that

results in a JAZF1–JJAZ1 gene fusion [221]. The translo-

cation, which was present in four of four stromal nodules

in a recent study [308], can be detected by traditional

cytogenetics, as well as by molecular pathologic tests

such as reverse transcriptase–polymerase chain reaction

and fluorescence in situ hybridization. In stromal nodules

with smooth muscle differentiation, the translocation is

present both in the endometrial stromal component and

in the smooth muscle component, suggesting a common

cell of origin for both elements [318]. At present, testing

for the translocation is a research procedure, not a clinical

diagnostic test.
Differential Diagnosis

The main differential diagnostic considerations are low-

grade ESS and highly cellular leiomyoma. Diagnosis of

a low-grade ESS requires identification of more extensive

myoinvasion than is allowable in a stromal nodule: inva-

sion >3 mm from the periphery of the nodule or into

blood vessels. The maximum allowable distance of inva-

sion of 3 mm is an arbitrary one, chosen to minimize the

likelihood that a tumor designated as a stromal nodule will

prove to be malignant. When an endometrial stromal

tumor is identified in an endometrial biopsy or curettage,

it is difficult or impossible to determine whether it is

invasive, since the tumor margin cannot be adequately

evaluated. The likely diagnosis in such cases is a low-

grade ESS, since stromal sarcomas are far more common

than stromal nodules, but it is often necessary to make the

nonspecific diagnosis of an ‘‘endometrial stromal tumor.’’

It is then usually necessary for the patient to have

a hysterectomy for diagnostic purposes to provide ade-

quate visualization of the periphery of the tumor. In some

cases, it is possible to identify myoinvasion or vascular

invasion in curetted tissue fragments, indicating that the

tumor is a stromal sarcoma. It is important to be cautious

when considering a diagnosis of stromal sarcoma in curett-

ings, since fragments of a stromal nodule with smooth

muscle differentiation can simulate myoinvasion and

prompt a mistaken diagnosis of stromal sarcoma [251].

Cellular leiomyomas, especially the variant designated

as highly cellular leiomyoma, can be misdiagnosed as

endometrial stromal nodules, which they closely resemble



. Fig. 10.42

Highly cellular leiomyoma. The tumor is circumscribed and

cellular like a stromal nodule, but the tumor cells are

slightly larger and have more abundant eosinophilic

cytoplasm. The blood vessels are larger than in a stromal

nodule. The tumor cells showed strong positive staining for

desmin, but were CD10 negative

. Table 10.7

Immunohistochemical findings in endometrial stromal and

smooth muscle tumors

Antibody

Stromal

tumor

Smooth muscle

tumor

Smooth muscle

actin

0 to ++ ++ to +++

Desmin 0 to + ++ to +++

Caldesmon 0 ++ to +++

CD10 + to +++ 0 to +

484 10 Mesenchymal Tumors of the Uterus
microscopically [321]. They are circumscribed tumors

that are composed of small round to oval cells with scanty

cytoplasm (> Fig. 10.42). Highly cellular leiomyomas

often interdigitate with the surrounding myometrium,

and hence microscopically they sometimes appear less

circumscribed than a stromal nodule. It is not uncommon

to see a transition from round cells with scanty cytoplasm

in the center of the tumor to short spindled cells with

more abundant eosinophilic cytoplasm at the periphery,

to easily recognizable spindle-shaped smooth muscle cells

in the surrounding myometrium. Fascicular growth of

tumor cells is usually present, at least focally. The cells in

highly cellular leiomyomas tend to be larger than those in

stromal nodules, and they may have a distinctive rim of

eosinophilic cytoplasm. Leiomyomas lack the numerous

arterioles that are present in stromal nodules, but they

often contain conspicuous large thick-walled blood ves-

sels. Immunohistochemistry can help in the differential

diagnosis. Smooth muscle tumors tend to be positive for

all commonly used smooth muscle markers, such as

smooth muscle actin, smooth muscle myosin, desmin

and caldesmon (> Table 10.7). They are less likely than

stromal nodules to stain for CD10, although some do;

staining for CD10, when present, is likely to be weak or

focal. Highly cellular leiomyoma shows positive nuclear

staining for WT-1, so this marker is not helpful in the

distinction between a stromal nodule and a highly cellular

leiomyoma. Since the staining patterns of stromal nodules

and highly cellular leiomyomas overlap, it is important to
perform a panel of immunostains, typically including

CD10, smooth muscle actin, desmin, and caldesmon,

and to interpret the results in conjunction with the histol-

ogy of the tumor.
Clinical Behavior and Treatment

With one exception [214], which was probably an ESS, all

stromal nodules reported to date have had a benign clin-

ical evolution [57, 410]. Nevertheless, hysterectomy is

usually the appropriate therapy because the periphery of

the tumor must be thoroughly evaluated to be certain that

it is completely circumscribed and noninvasive. In occa-

sional cases, usually involving tumors occurring in young

women, small nodules that can be completely excised by

polypectomy or myomectomy may be treated by local

excision rather than hysterectomy. Six of the 60 patients

reported by Tavassoli and Norris were treated in this

fashion and none had a recurrence [410]. In one case,

excision of a stromal nodule was possible after a course

of treatment with leuprolide acetate [367]. Neither minor

irregularities of the margin nor the presence of frequent

MF appear to imply an unfavorable prognosis. It is possi-

ble that patients with limited myoinvasion beyond 3 mm

(i.e., 3 mm to 1 cm and no vascular invasion) may have

a favorable outcome, but there is insufficient follow-up of

such patients to be certain. It has been proposed that tumors

of this type be designated ‘‘endometrial stromal tumors with

limited infiltration’’ [109] or as ‘‘low grade endometrial

stromal sarcoma with limited infiltration’’ [26].
Endometrial Stromal Sarcoma (ESS)

ESS is a tumor of endometrial stromal cells that invades

the myometrium. ESS was traditionally divided into two
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categories, low-grade and high-grade ESS, but in the cur-

rent WHO classification only low-grade stromal sarcoma

(LGSS) is called ESS [409]. High-grade tumors are now

designated as UES. In this chapter (> Table 10.6), we

designate LGSS as ‘‘endometrial stromal sarcoma (ESS)’’

and high-grade tumors as ‘‘undifferentiated endometrial

sarcoma (UES).’’ The prevalence of ESS is difficult to

estimate because of diagnosis and classification issues. In

a recent large study from Norway (which excluded carci-

nosarcoma), 20% of uterine sarcomas were ESS and 6%

were UES [1].
. Fig. 10.43

Endometrial stromal sarcoma. Fleshy tan-white polypoid

tumor grows into the endometrial cavity and cords of tumor

extensively infiltrate the myometrium, resulting in

a thickened uterine wall almost entirely infiltrated by tumor
Clinical Features

ESS occurs at an earlier age than most other uterine

malignancies. The mean age is between 42 and 53 years

[56, 236], and more than 50% of patients are

premenopausal. Rare examples occur in young women

or girls. There is no association with any of the endome-

trial carcinoma risk factors, but occasional patients have

a history of prior pelvic irradiation. A few cases of ESS

have been reported in women treated for breast cancer

with tamoxifen. The main symptoms are abnormal vagi-

nal bleeding and abdominal pain [215]. The uterus is

typically enlarged and has an irregular contour. A few

women have bulky polypoid tumors that protrude from

the cervical os. The usual clinical impression is that the

patient has a uterine leiomyoma that is causing an excep-

tional degree of bleeding. Occasional patients present with

intra-abdominal or pulmonary metastases. ESS usually

cannot be detected on Papanicolaou smears because the

cells lack sufficient atypia to permit their differentiation

from benign endometrial stromal cells [337].

Stromal tumors that involve the endometrium can be

recognized in endometrial biopsies and curettings.

A definitive diagnosis of stromal sarcoma can be made if

myometrial invasion is identified in the tissue fragments

or with imaging studies, but a hysterectomy is usually

required to permit the thorough evaluation of the tumor

margin necessary to distinguish an ESS from a benign

stromal nodule. Because ESS are considerably more com-

mon than stromal nodules, a stromal tumor found in an

endometrial biopsy or curettage is likely to be malignant.

As discussed earlier, endometrial stromal tumors must

be differentiated from highly cellular leiomyomas be-

cause the treatment of these tumors is quite different. At

surgery, ESS may resemble IVL or a leiomyoma that has

extended into the parametrium or broad ligament. These

entities can usually be distinguished on frozen section

examination.
Gross Findings

ESS usually involves the endometrium, sometimes

extensively. It forms soft, tan, smooth-surfaced polyps

that are occasionally partly infarcted and hemorrhagic

(> Fig. 10.43). By definition, ESS invades the

myometrium. There are three main patterns of growth

within the myometrium. In the first, the myometrium is

diffusely thickened, but a clearly defined tumor is not

evident. In the second, there is a nodular tumor with

soft, tan or yellow-orange cut surfaces, as opposed to the

white, whorled, firm surface of a leiomyoma. In the third,

and most frequent, pattern of growth the myometrium is

permeated by poorly demarcated pink, tan, or yellow

cords and nodules of tumor (> Fig. 10.44).

ESS grows beyond the uterus as infiltrating masses of

tan or white tumor that can be palpated as firm cords in

the parauterine tissues. Pink or tan strands of tumor

protrude from the cut surface of the infiltrated tissues

and sometimes can be pulled from tissue spaces and ves-

sels. Intravenous growth extending into the inferior vena

cava has been reported, and in very rare cases there is

extension or metastasis to the heart [252, 404].



. Fig. 10.44

Endometrial stromal sarcoma. The cut surface of

endometrial stromal sarcoma often has a trabeculated

appearance caused by diffuse myometrial permeation by

cords and nodules of yellow tan tumor. Sometimes, tumor

can be grossly identified within vascular spaces. This

appearance is quite different from what is seen on the cut

surface of a leiomyoma

. Fig. 10.45

Endometrial stromal sarcoma. Endometrial stromal sarcoma

is composed of cells that resemble the stromal cells in

proliferative endometrium. They have uniform round or

oval nuclei, finely granular chromatin, small or no nucleoli,

and scanty cytoplasm with ill-defined cell borders

. Fig. 10.46

Fibroblastic/myofibroblastic variant of endometrial stromal

sarcoma. The tumor cells have oval or fusiform nuclei and

are spindled with eosinophilic cytoplasm. There is fibrillar

collagenous matrix in the background
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Microscopic Findings

ESS cells resemble proliferative phase or hyperplastic

endometrial stromal cells. ESS are low-grade tumors

with cells of relatively uniform size and shape, imparting

a monotonous appearance to the tumor. The tumor cells

have round or ovoid nuclei with finely granular dis-

persed chromatin and small, inconspicuous nucleoli

(> Fig. 10.45). The cytoplasm is amphophilic, and the

cell borders are poorly defined. Rare tumors contain cells

with bizarre or multiple nuclei; the nuclei can appear

degenerated and have the type of smudged chromatin

seen in ‘‘symplastic’’ leiomyomas [27]. Some ESS consist

predominantly of spindle-shaped cells that are fibroblastic

or myofibroblastic in appearance with fusiform nuclei

and elongated cell bodies (> Fig. 10.46) [322, 441]. Such

tumors have variable amounts of collagen in the back-

ground and at the extreme can appear fibrous. Other

unusual variants include tumors in which the cells have

clear cytoplasm, abundant eosinophilic cytoplasm

resulting in an epithelioid appearance [316, 159], abun-

dant granular eosinophilic cytoplasm resulting in an oxy-

philic appearance, and hyaline perinuclear cytoplasmic

inclusions resulting in a rhabdoid appearance [273].

Reticulin fibers surround individual cells or small groups

of cells in a basket-weave pattern. Mitotic activity is low in

most ESS. There are typically <3 MF/10 HPF, but there
can be greater mitotic activity in neoplasms that are oth-

erwise typical of ESS; occasionally there are >10 MF/10

HPF [118]. Proliferation of small vessels and arterioles

resembling endometrial spiral arterioles is

a characteristic finding (> Fig. 10.47) that is generally

present at least focally in an ESS. The arterioles tend to

be uniformly distributed among the stromal cells, and

capillaries and small veins are often conspicuous as well.

Occasionally whorls of tumor cells surround the arterioles.



. Fig. 10.48

Endometrial stromal sarcoma. Eosinophilic hyaline material

in an endometrial stromal sarcoma. Hyaline plaques and

nodules are commonly present in endometrial stromal

sarcomas and endometrial stromal nodules, and favor the

diagnosis of a stromal tumor over a smooth muscle tumor

. Fig. 10.47

Endometrial stromal sarcoma. Note the numerous small

blood vessels distributed relatively uniformly among the

tumor cells

. Fig. 10.49

Myxoid variant of endometrial stromal sarcoma. Abundant

pale myxoid stroma separates the tumor cells. Scattered

inflammatory cells are also present
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Plaques and zones of hyaline fibrosis (> Fig. 10.48) are

common in LGSS, and aggregates of foam cells or foci of

necrosis are occasionally noted. Rarely, abundant myxoid

stroma widely separates the tumor cells (> Fig. 10.49 ;

[322]). Tumors with abundant myxoid stroma are classi-

fied as myxoid variants of ESS. The stromal cells can show

focal or diffuse decidual changes in patients who are

pregnant or taking exogenous progestins. Smooth muscle

differentiation is not uncommonly present in ESS, as it is

in stromal nodules. Tumors in which the proportion of

smooth muscle cells exceeds 30% have been classified as
combined stromal–smooth muscle tumors, but since the

stromal component appears to determine the clinical

behavior we favor classifying such tumors as ESS with

smooth muscle differentiation. Smooth muscle differenti-

ation can take the form of typical smooth muscle cells

growing as bundles of spindle-shaped myoid cells with

fibrillar eosinophilic cytoplasm, as epithelioid cells that

are sometimes embedded in collagen resulting in

a ‘‘starburst’’-like appearance, or as whorls of cells

resulting in a vaguely meningothelial appearance [446].

More unusual types of differentiation that occasionally

occur in ESS include the presence of striated muscle cells

and fat; the clinical significance of striated muscle cells in

an ESS is unclear [27].

ESS invades the myometrium and may extensively

permeate it (> Figs. 10.50 and > 10.51). Invasion of vas-

cular channels is a characteristic finding (> Fig. 10.52).

Immunohistochemical staining for blood vascular and

lymphovascular endothelial cells indicates that ESSmainly

invades blood vessels. Rare ESS have been identified in

association with placental tissues, usually in decidua adja-

cent to the placenta [210]. Epithelial-like differentiation

occurs in about 25% of ESS. It is highly variable in its

appearance and can take the form of trabecular cords of

epithelioid cells, mesothelial-like tubules lined by cuboidal

or low columnar cells with eosinophilic cytoplasm, endo-

metrial-type glands, or glands lined by clear or vacuolated

cells (> Fig. 10.53). The epithelial-like pattern is cordlike

or trabecular and reminiscent of an ovarian sex cord

tumor in some instances. In other tumors, glands

lined by columnar endometrial type cells are present

focally or extensively within the ESS (> Fig. 10.54) [77].
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Endometrial glandular differentiation canmake it difficult

to recognize that the tumor is a stromal sarcoma, not

florid adenomyosis [275]. Findings that favor an ESS

with glandular differentiation include an invasive growth

pattern, vascular invasion, and the absence of glands in

parts of the tumor, which then have the typical appearance

of ESS. Glandular differentiation can be present in the

uterine primary or in metastatic sites [50, 77].
. Fig. 10.50

Endometrial stromal sarcoma. Whole mount showing

extensive myometrial invasion by blue stained tongues and

nests of tumor cells

. Fig. 10.51

Endometrial stromal sarcoma. Irregular tongues and prongs

of tumor cells invade the myometrium, pushing between

bundles of smooth muscle cells
Immunohistochemistry and Molecular
Pathology

Immunostains for cytoplasmic thin and intermediate fil-

aments can be useful in the diagnosis of ESS. Although

stromal sarcoma cells are immunoreactive for vimentin,

other tumors in the differential diagnosis, such as smooth

muscle tumors, are also vimentin positive. Staining for

vimentin is therefore mainly used to verify that a tumor is
. Fig. 10.52

Endometrial stromal sarcoma. Vascular invasion is

a common finding in endometrial stromal sarcoma.

Immunohistochemical staining reveals that the vascular

endothelial cells typically stain for CD31 but not for D2-40,

suggesting that the invaded vessels are veins, not

lymphatic vessels

. Fig. 10.53

Endometrial stromal sarcoma. Epithelial-like differentiation

in an endometrial stromal sarcoma. In this tumor, poorly

formed tubules are lined by small polygonal cells with nuclei

that are not unlike those in the surrounding stromal cells



. Fig. 10.54

Glands in endometrial stromal sarcoma. Rare endometrial

stromal sarcomas contain endometrial-type glands within

myoinvasive nests of endometrial stromal cells

. Fig. 10.55

No staining for desmin in this endometrial stromal sarcoma.

The myometrium, on the left, is strongly positive

. Fig. 10.56

Weak desmin staining in an endometrial stromal sarcoma.

The surrounding smooth muscle fascicles are strongly

positive

. Fig. 10.57

Strong positive staining for cytokeratin in an endometrial

stromal sarcoma. A cytokeratin cocktail composed of AE1/

AE3 and CAM5.2 was used

Mesenchymal Tumors of the Uterus 10 489
adequately preserved for immunohistochemical testing.

Immunoreactivity for actin and desmin has been reported

in ESS, but our experience, like that of others, is that most

ESS either lack these filaments or express them only

weakly. Actin, as detected by antibodies to smooth muscle

actin, is the more likely of the two to be expressed, and

occasional tumors exhibit diffuse strong staining for actin

filaments. ESS cells generally either do not stain for desmin

(> Fig. 10.55) or show only focal and weak reactivity

(> Fig. 10.56). Although occasional ESS exhibit diffuse

or strong staining for desmin, this is uncommon and

diffuse strong staining for both actin and desmin suggests

that the tumor is a small cell smooth muscle tumor that
simulates a stromal neoplasm or, particularly if the

staining is focal, that there is smooth muscle differentia-

tion in the tumor. Of themuscle markers, caldesmon is the

one that is least likely to stain ESS tumor cells [360]; it

usually stains only areas of smooth muscle differentiation.

Staining for keratin is reported in 0–50% of ESS

(> Fig. 10.57; [6]). The frequency of staining depends in

part on the keratin antibody that is used. A keratin cocktail

that includes AE1/AE3 is most likely to show positive

staining, which appears to be mainly due to staining for

CK19 [6]. Some authors report that ESS are frequently

cytokeratin positive [38], although our experience, like

that of others [35], is that only occasional ESS are keratin



. Fig. 10.58

Strong staining for CD10 in endometrial stromal sarcoma.

Invasive nests of endometrial stromal sarcoma are strongly

CD10 positive, while the myometrium is completely CD10

negative

. Fig. 10.59

Strong positive cytoplasmic staining for CD10 in

endometrial stromal sarcoma. This is a characteristic of

endometrial stromal sarcomas

. Fig. 10.60

Strong nuclear staining for progesterone receptors, in this

endometrial stromal sarcoma. Staining for estrogen

receptors was also positive

490 10 Mesenchymal Tumors of the Uterus
positive. Positive staining can be diffuse or confined to the

epithelial-like structures seen in some ESS. Staining for

EMA is negative. CD10 is the most useful positive marker

for ESS (> Fig. 10.58; [8, 35, 64]). The tumor cell cyto-

plasm often shows strong positive staining for CD10

(> Fig. 10.59), although in some tumors staining is vari-

able and present only focally [277]. Smooth muscle

tumors tend to be CD10 negative or show focal weak

staining. WT-1 is positive in the tumor cell nuclei in

most ESS [8, 84]. Nuclear staining for beta-catenin is

reported to be present in ESS, but not in cellular

leiomyomas, although the proportion of ESS that show

positive staining is as low as 40% [201, 227, 298]. The

epithelial or sex cord-like structures that are present in

about a quarter of ESS have a mixed epithelial–myogenic

phenotype [249]. They may stain for cytokeratin but

staining for EMA is negative. They also tend to stain

strongly for vimentin, muscle-specific actin, and, in

some instances, desmin [315]. Occasionally, these epithe-

lial-like structures stain for calretinin, and the ones that

resemble sex cord derivatives can be immunoreactive for

inhibin and CD99 (see section >Uterine Tumors Resem-

bling an Ovarian Sex Cord Tumor) [28]. ESS is not immu-

noreactive for CD34; this helps in the evaluation of

extrauterine metastases, where the differential diagnosis

may include such CD34-positive tumors as hemangio-

pericytoma and solitary fibrous tumor [35].

Immunostains for proliferation markers such as Ki-67

(MIB-1) stain the nuclei of cycling tumor cells; the per-

centage of positive nuclei generally correlates with the

degree of mitotic activity, which in ESS tends to be low.
Estrogen and progesterone receptors can be demonstrated

in most ESS (> Fig. 10.60; [35, 351]), and some exhibit

positive nuclear staining for androgen receptors [288].

Positive immunohistochemical staining for hormone

receptors can be used to guide therapy in those instances

in which the clinician is contemplating treatment with

progestins or some other form of hormonal therapy. ESS

rarely show staining for CD117 (c-KIT) or show c-kit

mutations [218, 295, 320]. Nevertheless, a few responses

to imatinib therapy have been reported.

A variety of cytogenetic abnormalities have been

reported in ESS [364]. The most common is a recur-

rent translocation involving chromosomes 7 and
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17 [t(7;17)(p15;q21)] [94]. Other abnormalities include

rearrangements involving the short arm of chromosome 7,

especially 7p21�p15 and the short arm of chromosome 6,

particularly 6p21. As a result of the (7;17)(p15;q21) trans-

location, two genes JAZF1 at 7p15 and JJAZ1 (more recently

designated as SUZ12) at 17q21 are fused [187, 221]. In the

initial report, the fusion was detected in three of three

stromal nodules and five of five ESS [221]. Subsequent

studies have shown that the fusion can be identified in

a majority of ESS but not all of them, and that it can be

detected by fluorescence in situ hybridization as well as by

reverse transcriptase–polymerase chain reaction testing

[187, 189, 227, 308]. A JAZF1/JJAZ1 fusion is less likely

to be found ESS variants such as fibrous, myxoid, or

epithelioid ESS [189]. Themechanism by which the fusion

is involved in the pathogenesis of ESS is unknown.

Chromosomal band 7�p21!p15 is rearranged with

other chromosomes than 17 in some ESS [279]. In some

tumors, rearrangement with 6p21 results in fusion of the

PHD finger protein 1 (PHF1) gene at 6p21 with the JAZF1

gene at 7p15, leading to the formation of a JAZF1/PHF1

fusion gene [280]. Chromosomal band 6p21 is rearranged

with translocation partners other than chromosome 7 in

some tumors. In about a third of reported tumors no

abnormality of 7p15 or 6p21 has been identified [279].

Thus, while alterations involving chromosomes 6, 7,

and 17, presumably affecting the PHF1, JAZF1, and

JJAZ1 genes, are common in ESS, they are not present in

every tumor.
Differential Diagnosis

ESS must be differentiated from other types of endome-

trial stromal neoplasms. The differential diagnosis

between an endometrial stromal nodule and an ESS is

based on the presence of myometrial invasion in ESS.

This is discussed above, in the section on endometrial

stromal nodules. The criteria for differentiating between

an ESS and a UES have shifted in recent years, and

the differential diagnosis relies less on mitotic counts

than in the past. We discuss differential diagnostic criteria

in the next section, after we present the pathologic features

of UES.

Several uncommon smooth muscle tumors have

overlapping features with ESS. It is important to differen-

tiate them from ESS, because their treatment and progno-

sis is different. Highly cellular leiomyoma is most often

confused with an endometrial stromal nodule, but when it

has an irregular interdigitating interface with the sur-

rounding myometrium or is detected in an endometrial
biopsy or curettage it can mimic an ESS. Highly cellular

leiomyoma does not exhibit the type of infiltrative growth

into the myometrium that is seen in ESS, nor does it

invade vascular spaces. The tumor cells tend to be larger

than endometrial stromal cells, and it is often possible

to identify more typical spindle-shaped smooth muscle

cells, particularly at the interface with the surrounding

myometrium. Large thick-walled blood vessels are

commonly present, and the small arterioles that are char-

acteristic of ESS are generally not present. Immunohisto-

chemistry can be helpful, since highly cellular leiomyoma

tends to show strong diffuse staining for smooth muscle

markers such as smooth muscle actin, smooth muscle

myosin, desmin, and caldesmon, and extensive staining

for CD10 is unusual [8, 65]. IVL can simulate a vascular

invasive ESS, particularly when the tumor cells have an

epithelioid appearance. However, IVL tends to be

a predominantly intravascular tumor, while ESS is primar-

ily extravascular. The tumor cells in IVL tend to be larger

than stromal cells. They often have conspicuous eosino-

philic cytoplasm, some may be spindle-shaped, and they

stain for smooth muscle markers, but usually not for

CD10. Prominent large blood vessels and hyalinization

can be conspicuous in the intravenous tumor plugs

in IVL. Rare tumors show features of both ESS and

IVL [277].

Tumors of perivascular epithelioid cells (PEComas)

occasionally occur in the uterus [121, 136, 419].

Most are relatively circumscribed neoplasms composed

of epithelioid or spindle-shaped cells with moderate to

abundant eosinophilic or clear cytoplasm. They tend

to grow around or into lymphatic vessels in the

myometrium. They often pose a differential diagnostic

problem, but it is usually with smooth muscle tumors of

various types. Rare perivascular epithelioid cell tumors

show tongue-like infiltration of the myometrium, and

these need to be differentiated from ESS [419]. The cells

in perivascular epithelioid cell tumors have the appearance

of modified smooth muscle cells. The tumor cells are

larger and have more abundant pale or eosinophilic cyto-

plasm than the cells of an ESS, and the cytoplasm often has

a granular or flocculent character. Immunohistochemistry

is particularly helpful in this differential diagnosis, as

PEComa cells show at least patchy staining for HMB-45

and various smooth muscle markers, and lack staining

for CD10.

Finally, several benign conditions can potentially be

confused with ESS. These include adenomyosis with

sparse glands, ‘‘intravascular’’ adenomyosis, and intravas-

cular menstrual endometrium. These are illustrated later

in this chapter, in the section on adenomyosis. In older
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women, foci of adenomyosis can contain few or even no

glands, resulting in findings that might be confused with

ESS [161]. However, adenomyosis with sparse glands is

a focal microscopic finding unassociated with a tumor

mass, and it is usually seen in association with foci of

typical adenomyosis in which glands are readily apparent.

The stromal cells in adenomyosis with sparse glands are

atrophic, and sometimes the foci have a fibrotic appear-

ance. Distribution of the stromal cells tends to be zonal,

with low cellularity centrally, resulting in a pale appear-

ance, and greater cellularity at the periphery, resulting in

a dark blue-purple rim. Occasionally, small foci of

adenomyosis appear to be within vascular spaces [362].

Particularly when glands are sparse, this finding raises the

differential diagnosis of ESS. Intravascular adenomyosis is

a microscopic finding that is not associated with a tumor

mass, glands are usually present among the stromal cells,

and foci of typical adenomyosis are generally present in

the adjacent myometrium. Rarely, fragments of menstrual

or non-menstrual endometrium are detected within vas-

cular spaces in a hysterectomy specimen [29]. These are

likely an artifact associated with surgery or tissue

processing. They are differentiated from ESS by the pres-

ence of glands among the stromal cells and absence of

a tumor mass.
Clinical Behavior and Treatment

The extent of tumor, the type of surgical intervention, and,

possibly, certain pathologic parameters determine the risk

of recurrence. The tumor stage is the most significant

prognostic factor. Hysterectomy and bilateral salpingo-

oophorectomy is the standard treatment for stage

I stromal sarcoma, with debulking of extrauterine tumor

performed in more advanced cases. Some gynecologic

oncologists remove the adnexa, even in young women,

because adnexal spread is not always visible at surgery,

ESS generally contain estrogen receptors and the residual

tumor cells might be stimulated by estrogen secreted by

the ovaries, and some studies have suggested that recur-

rence is more frequent when the adnexal structures are

conserved [248]. A number of studies suggest, however,

that salpingo-oophorectomy may not be necessary in

young women whose adnexa appear normal, as an adverse

outcome has not observed in patients whose ovaries have

been conserved [12, 56, 57, 247]. Conservative approaches

to treatment are sometimes considered in young women

when preservation of fertility is an important consider-

ation. If the uterus is small, and if the tumor is low grade

and circumscribed or delimited on hysteroscopy or MRI,
gynecologic oncologists sometimes attempt to treat ESS by

local excision. Unfortunately, our experience has been that

this is rarely successful and the tumor tends to recur

within a year or two.

Even when the tumor appears confined to the uterus

(stage I), there is a high risk of pelvic recurrence, ranging

from 25% to 50% [42, 57, 146]. The risk of recurrence is

even greater in patients with advanced-stage tumors [57].

Some oncologists recommend postoperative progestin

therapy for ESS with the hope of reducing the risk of

recurrence [63], but many patients are unable to tolerate

long-term treatment; more recently aromatase inhibitors

have been used as they are better tolerated [350]. ESS

grows slowly, and recurrences are often not detected

until many years after initial treatment. Most recurrences

are in the pelvis and involve the pelvic soft tissues, ureters,

bladder, vagina, or bowel [146]. Metastases in the abdo-

men involve the peritoneal surfaces or omentum. A few

patients develop pulmonary metastases, which can be

difficult to diagnose, especially if the interval between

resection of the primary tumor and detection of the

metastases is long [2, 24, 256, 365]. Recurrent or meta-

static ESS can be stabilized or suppressed with progesta-

tional agents in more than 50% of patients [63, 93, 336].

Tumors with a high level of progesterone receptors are

most likely to respond to progestin therapy. A few patients

with recurrent tumors have been treated with GnRHa or

aromatase inhibitors with favorable results in reported

cases [52, 223, 243, 336]. Recurrent or metastatic ESS

that do not respond to treatment with progestins can

sometimes be treated surgically or with radiotherapy.

Chemotherapy tends to be ineffective. ESS is a slowly

progressive tumor and, in those patients who ultimately

die of tumor, the median time from diagnosis to death

ranges up to about 11 years. Despite the high frequency

of recurrences, women with stage I low-grade ESS have

a 5-year survival rate in excess of 80% [236]. The outcome

is less favorable for women with advanced-stage tumors,

for whom 5-year survival rates of 40–50% have been

reported. Recurrent ESS occasionally transform into

higher-grade sarcomas, with increased nuclear atypia

and mitotic activity and loss of response to hormone

therapy [15].
Undifferentiated Endometrial Sarcoma
(UES)

Most monophasic endometrial sarcomas are low-grade

tumors, classified, as indicated above, as ESS. Only about

a quarter of endometrial sarcomas are high grade, based



. Fig. 10.61

Undifferentiated endometrial sarcoma. The tumor is polypoid
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on their pathologic features and clinical behavior. In one

recent study, 6% of uterine sarcomas were classified as

high grade (UES) and 20% as low grade (ESS) [1]. Some

high-grade endometrial sarcomas are composed of

monotonous cells that bear at least some resemblance to

endometrial stromal cells. Others consist of pleomorphic

cells reminiscent of the cells in the mesenchymal compo-

nent of a carcinosarcoma. The former were designated as

high-grade ESS in the past, but in the current WHO

classification of uterine tumors all high-grade endometrial

sarcomas are grouped together in the UES category [409].

Nevertheless, the histology, immunohistochemistry, and

molecular genetics of UES suggest a relationship between

monomorphic UES and ESS, while pleomorphic UES

appears to be unrelated to ESS.
and fills the endometrial cavity. The cut surface is tan-white,

and there are extensive zones of necrosis at the top
Clinical Features

The average age of womenwith UES is 55–60 years [99]; in

one study, monomorphic tumors occurred in younger

patients than pleomorphic tumors [227]. The most com-

mon symptom is abnormal uterine bleeding. Uterine

enlargement is the most common physical finding. In

some patients the tumor prolapses through the cervical

os. A significant proportion of patients have extrauterine

tumor spread at diagnosis, either to the pelvic lymph

nodes, the upper abdomen, or to distant sites such as the

lungs (i.e., stage III or IV tumors) [236].
. Fig. 10.62

Undifferentiated endometrial sarcoma. There is extensive

deep myoinvasion.
Gross Findings

UES grow as soft, fleshy, polypoid tumors that bulge into,

and often fill, the endometrial cavity (> Fig. 10.61). Mul-

tiple masses of soft, white-to-tan tumor invade the under-

lying myometrium on a broad front. Hemorrhage and

necrosis are frequently present.
Microscopic Findings

UES most often grows as a polypoid tumor that projects

into the endometrial cavity and invades the underlying

myometrium. Myometrial invasion tends to be along

a broad front (> Fig. 10.62), with destruction and replace-

ment of involved areas of myometrium. Tumor cell necro-

sis is generally present and can be extensive (> Fig. 10.63).

The uniform proliferation of small blood vessels that is

seen in ESS is not present in UES [118], where there is

a haphazard distribution of variably sized blood vessels.
Vascular invasion by tongues and plugs of tumor is present

in most tumors (> Fig. 10.64). UES can be divided into

monomorphic and pleomorphic variants; the former were

previously designated as high-grade ESS. Monomorphic

UES are composed of relatively uniform tumor cells that

bear some resemblance to endometrial stromal cells. How-

ever, the tumor cells are larger and have medium-sized

atypical nuclei (> Fig. 10.65). The chromatin ranges from

finely granular to coarse and nucleoli are of small to

medium size. Tumor cell cytoplasm is eosinophilic or

amphophilic and cell borders are indistinct. MF tend to

be numerous. Fibromyxoid patterns of growth in which

the tumor cells are spindled or separated by myxoid



. Fig. 10.64

Vascular invasion by an undifferentiated endometrial

sarcoma. The endothelial cells lining a vein are

immunoreactive for CD31, while the tumor cells in the vein

lumen show no staining

. Fig. 10.63

Undifferentiated endometrial sarcoma with coagulative

tumor cell necrosis, (on the left,) is often present. Only

ghostlike outlines of the degenerative tumor cells are

visible in the necrotic zone

. Fig. 10.65

Undifferentiated endometrial sarcoma, monomorphic type.

The cells have relatively uniform nuclei that bear some

resemblance to endometrial stromal cells. However, they

are larger and more atypical with coarse chromatin and

small nucleoli. Mitotic figures are typically numerous

. Fig. 10.66

Undifferentiated endometrial sarcoma, pleomorphic type.

The tumor cells vary greatly in size and shape. The nuclei are

markedly atypical and range from medium-sized to large.

Multinucleated cells are present. The cytoplasm is

eosinophilic and varies from scant to abundant
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stroma are occasionally present in UES. In pleomorphic

UES the tumor cells are large and atypical with consider-

able variation in nuclear size and shape and prominent

nucleoli (> Fig. 10.66). Giant cells, some with multiple

nuclei, are present in some tumors. MF are numerous, and

atypical MF are often noted. Spindle-shaped cells tend to

predominate in pleomorphic UES, but epithelioid or

rhabdoid cells are present in many tumors and predomi-

nate in some of them. The cytoplasm, which ranges from
eosinophilic to amphophilic, is more abundant and better

delimited than in monomorphic UES. Mitotic activity is

variable in both types of UES but there are usually �10

MF/10 HPF, and not uncommonly there are �20 MF/10

HPF in the most active areas. The finding of occasional

cases in which there is an admixture of ESS and UES,

usually of the monomorphic type, indicates that, at least

occasionally, an ESS can evolve into a higher-grade sar-

coma [61, 227].
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Immunohistochemistry and Molecular
Pathology

Immunohistochemistry is not as helpful in the evaluation

of UES as it is in ESS. This is partly because UES comprises

a heterogeneous group of neoplasms and partly because

reactivity for many antigens, including hormone recep-

tors, is lost in some of these poorly differentiated tumors.

SomeUES lack staining for CD10, while staining is present

in others (> Fig. 10.67). When present, staining for CD10

tends to be focal and of variable intensity [8, 201]. Staining

for smooth muscle markers is absent in most tumors, and

when present it is weak and focal [8]. Staining for smooth

muscle markers is seen less often in UES than in ESS.

Nuclear staining for beta-catenin is reported to be present

in a majority of UES, but this is not associated with beta-

catenin mutations, which are not present [201]. Estrogen

and progesterone receptors are present in about 50% of

monomorphic UES, but they are rarely present in pleo-

morphic UES [227].

The (7;17)(p15;q21) translocation that is present in

low-grade endometrial stromal tumors, in which two

genes, JAZF1 at 7p15 and JJAZ1 (more recently designated

as SUZ12) at 17q21 are fused, has also been detected in

some UES. In the initial study reporting the JAZF1/JJAZ1

fusion, it was detected in three of seven high-grade stromal

sarcomas [221]. The authors commented that two of the

high-grade stromal sarcomas would be classified as

‘‘undifferentiated ESS’’ by some, and that of these two,

one showed the fusion and the other did not. More
. Fig. 10.67

Positive staining for CD10 in this undifferentiated

endometrial sarcoma. Note absence of staining in the

myometrium. Other examples of UES show minimal or no

staining for CD10
recently, the fusion was detected in one of three mono-

morphic UES, but in none of three pleomorphic UES

[227]. In the same study, the fusion transcript was

detected in 50% of ESS. In another study, the fusion

transcript was not detected in either of two UES [187].

A study of genes that are deregulated in endometrial

sarcomas revealed that some of the most deregulated

genes were those of secreted frizzled-related proteins,

which are thought to be modulators of the Wnt-signaling

pathway [188]. Decreased expression of secreted frizzled-

related protein 4 was detected in both ESS and UES.
Differential Diagnosis

Distinction between ESS and UES can be difficult, since the

tumor cells can have a somewhat similar appearance. The

tumor cells in UES tend to be larger and to exhibit greater

nuclear atypia. Mitotic activity is no longer considered to

be the only criterion for distinguishing between ESS and

UES, as it once was. Occasional ESS have >10 MF/10 HPF

and UES can have <10 MF/10 HPF. As a general rule,

however, MF are infrequent in ESS and they are numerous,

usually >10/10 HPF, in UES. The uniform distribution of

small arterioles that is characteristic of ESS is absent in

most UES. When ESS invades the myometrium tongues of

tumor cells, often with smooth or rounded contours,

appear to push between smooth muscle bundles. On the

other hand, UES invades the myometrium on a broad front

with destruction of the myometrium.

Leiomyosarcoma is almost always considered in the

differential diagnosis of UES. Small cell and epithelioid

variants of leiomyosarcoma can mimic monomorphic

UES, and other types of leiomyosarcoma can resemble

pleomorphic UES. The location of the tumor can help

in the differential diagnosis. UES usually involves the endo-

metrium as well as the myometrium, while leiomyosarcoma

tends to be limited to the myometrium. The presence of

areas typical of leiomyosarcoma, with tumor cells having

fusiform nuclei with rounded ends and fibrillar eosinophilic

cytoplasm favors a diagnosis of leiomyosarcoma. Staining

for actin, desmin, and caldesmon can help in the differential

diagnosis since leiomyosarcoma is often immunoreactive

for these markers, whereas UES is typically negative. Strong

positive staining for actin, desmin, and/or caldesmon there-

fore favors leiomyosarcoma, but negative staining is

uninformative, because a significant proportion of poorly

differentiated leiomyosarcomas also fail to stain for these

filaments.

Rhabdomyosarcoma is uncommon in the uterus, but

it does occur, usually in older women in the same age
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range as UES. If rhabdomyoblastic differentiation is not

appreciated, the tumor is likely to be misdiagnosed as

UES. Diagnostic rhabdomyoblasts range from round

cells with round or oval nuclei and rims of eosinophilic

cytoplasm to spindle cells with fusiform nuclei and

abundant eosinophilic cytoplasm, in which cross stria-

tions can sometimes be identified. Less-differentiated

rhabdomyoblasts cannot be differentiated from UES cells

by routine microscopic examination. Immunohistochem-

istry is essential for the diagnosis of rhabdomyosarcoma.

There is strong cytoplasmic staining for desmin, and there

is nuclear staining for myogenin. Staining for both of

these markers tends to be patchy within the tumor, and

usually more cells stain for desmin than for myogenin.

Myogenin is the more specific marker, as it stains only

cells showing striated muscle differentiation, while

desmin stains smooth muscle cells as well as rhabdomyo-

sarcoma cells.

Adenosarcoma, especially when there is sarcomatous

stromal overgrowth, and carcinosarcoma (MMMT) both

enter the differential diagnosis of UES. These tumors both

have epithelial as well as mesenchymal components. In

adenosarcoma, the epithelium is histologically benign,

while the epithelial component of a carcinosarcoma is

a carcinoma. The mesenchymal components of these

tumors frequently resemble UES, either of monomorphic

or polymorphic type. The key to the correct diagnosis is to

note that the tumor has an epithelial component. This is

usually not difficult in an adequately sampled carcinosar-

coma. Adenosarcoma poses greater diagnostic difficulty,

since it is sometimes difficult to decide whether benign

glands represent part of the tumor or entrapped glands

where the tumor infiltrates the endometrium or foci of

adenomyosis.When glands are distributed throughout the

mesenchymal component, even in relatively small num-

bers, a diagnosis of adenosarcoma is appropriate.

Undifferentiated endometrial carcinoma must be

differentiated from UES, especially monomorphic UES.

Undifferentiated endometrial carcinoma has only been

widely recognized as a distinct clinicopathologic entity

for a few years [10], and it is likely that undifferentiated

carcinomas have been misdiagnosed as undifferen-

tiated sarcomas or high-grade ESS in the past. Undiffer-

entiated carcinomas are composed of sheets of poorly

cohesive, intermediate-sized cells, which sometimes have

a rhabdoid appearance, with eosinophilic cytoplasm and

eccentric nuclei [10]. They differ from UES in that the

cells are rarely spindle-shaped or pleomorphic, at least

some tumor cells express cytokeratins (especially CK18)

and EMA, and lymph node metastases are frequently

present at the time of diagnosis.
Clinical Behavior and Treatment

UES is relatively uncommon, and its clinical behavior is

difficult to evaluate because differences in diagnostic

criteria make it impossible to differentiate between treat-

ment results for ESS and UES in many series. Also, some

reports have included other types of high-grade sarcomas

such as rhabdomyosarcoma or leiomyosarcoma.

Treatment includes hysterectomy and, in most cases,

radiation therapy and/or chemotherapy depending on the

stage of the tumor. Reported 5-year survival rates vary. In

recent reports in which diagnostic criteria are clear, sur-

vival has been poor, and related to stage. Most women

with extrauterine disease at diagnosis develop recurrences

and die of tumor [42, 227]. Women with stage I tumors

have a better prognosis, but a stage I tumor is no guarantee

of survival, as shown in Evans’ original study in which six

of seven patients with UES, all confined to the uterus at

diagnosis, died of tumor [118]. In a study of Italian

women with UES, 55% of patients with disease confined

to the uterus had a recurrence, as did 75% of those with

extrauterine disease at diagnosis [146]. Overall survival is

significantly lower for women with UES than for those

with ESS [146, 236]. In one study, cytoreductive surgery

improved survival for patients with extrauterine tumor

spread [236]. Pelvic recurrences are fewer, and survival is

better in patients with low-stage disease who are treated

with combined surgery and radiotherapy. Recurrence out-

side the radiation field is the most common reason for

treatment failure in a patient who has had combined

therapy. An effective chemotherapy regimen is not avail-

able, and most UES do not express progesterone receptors

or respond to hormonal therapy.
Endometrial Stromal Tumor Variants

There are two types of neoplasms containing endometrial

stroma that can be viewed as variants of endometrial

stromal nodules or sarcomas. One is a combined smooth

muscle–stromal tumor and the other is a tumor that

resembles, at least focally, an ovarian sex cord tumor.
Combined Stromal–Smooth Muscle
Tumor

Focal areas of smooth muscle differentiation are com-

monly observed in endometrial stromal tumors, but

tumors with extensive areas of both smooth muscle and

endometrial stromal differentiation are rare. It is



. Fig. 10.68

Endometrial stromal tumor with smooth muscle

differentiation. In this example, the two components are

separate. A small amount of the endometrial stromal

component is present at the upper right. The smooth

muscle component grows as fascicles of spindle-shaped

cells with eosinophilic cytoplasm

. Fig. 10.69

Endometrial stromal tumor with starburst pattern and

smooth muscle differentiation. Epithelioid smooth muscle

cells are embedded in a collagenous matrix and appear to

radiate from the center. Smaller endometrial stromal cells

surround this structure, and are best seen at the right
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sometimes possible to demonstrate the (7;17)(p15;q21)

translocation that characterizes endometrial stromal

tumors in both the stromal and smooth muscle compo-

nents of combined tumors [318]. Since smooth muscle

cells are more differentiated than stromal cells, this likely

indicates that the smooth muscle element of combined

tumors is derived from the stromal component by

a process of metaplasia. We currently classify combined

tumors as endometrial stromal nodules or ESS with

smooth muscle differentiation, depending on whether

the tumor margin is circumscribed (stromal nodule) or

invasive (stromal sarcoma), since the clinical behavior is

determined by the stromal component. Tumors with

prominent smooth muscle differentiation are discussed

at greater length here. In the past, combined smooth

muscle–stromal tumors were arbitrarily defined as neo-

plasms having at least 30% of each component [69, 317,

410]. The components tend to be sharply demarcated,

although they occasionally merge into each other. Tumors

with circumscribed margins are more common than those

with infiltrating margins.

The stromal elements are typical of an endometrial

stromal neoplasm and consist of uniform small cells with

round nuclei and scanty cytoplasm. Small thin-walled

blood vessels are scattered uniformly throughout the stro-

mal component, and epithelial-like structures are present

in some tumors. The immunophenotype of the stromal

cells is identical to that observed in other endometrial

stromal tumors. In most tumors, the stromal cells do not

stain for desmin or caldesmon, or only scattered cells stain.

Staining for smooth muscle actin shows a similar pattern,

although in some tumors staining is more extensive or

more intense. The smooth muscle elements grow in fasci-

cles (> Fig. 10.68), irregular circumscribed aggregates of

spindle cells surrounded by stromal cells, or nodules

within which the tumor cells are embedded in collagenous

stroma, sometimes resulting in a ‘‘starburst’’-like appear-

ance (> Fig. 10.69). The smooth muscle cells vary in

appearance from typical spindle-shaped smooth muscle

cells with abundant eosinophilic cytoplasm to rounded

epithelioid cells with clear or amphophilic cytoplasm;

the latter type predominate in the collagenous nodules.

Despite their variable appearance, the smooth muscle cells

have a typical immunophenotype and show uniform

strong positive staining for smooth muscle actin

(> Fig. 10.70), desmin (> Fig. 10.71), and caldesmon

(> Fig. 10.72). Large, thick-walled blood vessels are typi-

cally present in the smooth muscle areas.

The clinical evolution of combined smooth muscle–

stromal tumors is poorly documented, but tumors with an

infiltrative margin are ESS capable of recurrence or
metastasis, whereas those with a circumscribed margin

are benign endometrial stromal nodules [69, 317].

A tumor in which the smooth muscle elements show

features of leiomyosarcoma such as significant nuclear

atypia, a high mitotic rate, and necrosis presumably

would have the potential to metastasize, but no case of

this type with documented metastases has been reported

to date. Some neoplasms that were reported as

‘‘stromomyomas’’ are endometrial stromal tumors in



. Fig. 10.70

Endometrial stromal tumor with smooth muscle

differentiation. Strong positive staining for smooth muscle

actin differentiates the smooth muscle elements in this

endometrial stromal tumor with smooth muscle

differentiation from the surrounding stromal cells, which

are SMA negative

. Fig. 10.71

Endometrial stromal tumor with smooth muscle

differentiation. The smooth muscle cells show strong

desmin positivity, while the stromal cells do not stain for

desmin

. Fig. 10.72

Endometrial stromal nodule with extensive smooth muscle

differentiation. The smooth muscle cells are

immunoreactive for caldesmon, while the stromal cells

show no staining
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which there are trabeculae and cords of cells that exhibit

ultrastructural features of smooth muscle differentiation

[408]. This finding is not surprising because the epithelial-

like structures commonly seen in endometrial stromal

tumors often have a myogenous immunophenotype, and

such tumors are best classified as endometrial stromal

tumors, not combined neoplasms. At present, the diagno-

sis of a combined tumor is based solely on the presence of

significant amounts of both elements as recognized by

routine light microscopy.
Uterine Tumors with Sex Cord-like
Elements

The tumors in this category were initially described by

Clement and Scully, who separated them into two types

[72, 91]. Type I tumors are endometrial stromal nodules

or sarcomas, some having been shown to harbor the

JAZF1–JJAZ1 gene fusion [187, 318], in which there are

significant areas (>10% of the tumor) of epithelial-like

structures that have an appearance reminiscent of an ovar-

ian sex cord–stromal tumor. Tumors of this type are com-

monly referred to as endometrial stromal tumors with sex

cord-like elements (ESTSCLE). The sex cord-like cells

range from small, cuboidal, or polygonal cells with scanty

amphophilic or eosinophilic cytoplasm to plump polygo-

nal cells with pale foamy or granular eosinophilic cyto-

plasm. Their nuclei often resemble those of the

surrounding stromal cells. The sex cord-like cells grow in

cords, trabeculae, or nests, or form tubules (> Fig. 10.73).

Immunohistochemical tests to elucidate their nature yield

variable results. There is most often a mixed epithelial–

myoid phenotype, with immunoreactivity for cytokeratin

and actin, and, in some cases, desmin [28, 249].

Immunostains for EMA are almost always negative. In

accord with the resemblance to a sex cord tumor, immu-

noreactivity for sex cord markers such as calretinin,

inhibin, and CD 99 are detected in the sex cord-like

structures in about a third of type I tumors [28, 195].

Type II tumors, which consist predominantly or exclu-

sively of sex cord-like elements, are often referred to as

uterine tumors resembling ovarian sex cord tumors



. Fig. 10.73

Uterine tumor resembling an ovarian sex cord tumor

(UTROSCT). Trabeculae of darkly stained cells resemble

ovarian sex cords. The nuclei of the cells in the cords

resemble those in the surrounding stromal cells in this

stromal tumor with prominent sex cord elements (ESTSCLE)

. Fig. 10.74

Uterine tumor resembling an ovarian sex cord tumor

(UTROSCT). The low columnar tumor cells grow in a tubular

pattern with scanty stroma

. Fig. 10.75

Uterine tumor resembling an ovarian sex cord tumor

(UTROSCT). This tumor contains tubules lined by low

columnar cells and nests of polygonal cells with abundant

foamy cytoplasm
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(UTROSCT). UTROSCT are intramural or submucosal

nodules surrounded by myometrium or polypoid tumors

that grow into the endometrial cavity. They are yellow or

tan and have a circumscribed or slightly irregular periph-

ery. The average diameter is 6–7 cm. Microscopically,

most are circumscribed, but examples with infiltrative

margins and, rarely, vascular invasion have been reported

[195, 395]. The tumor cells form plexiform cords, trabec-

ulae, and nests, and may line well-formed tubules with

lumens (> Fig. 10.74). Glomeruloid formations or tubules

with a retiform appearance are occasionally present

[92, 195]. In some tumors, retiform tubules dominate

the histologic picture, and it has been proposed that

these neoplasms should be designated as retiform uter-

ine tumors resembling ovarian sex cord tumors

(RUTROSCT) [303]. The tumor cells have uniform

small bland nuclei with inconspicuous nucleoli, and MF

are rare, typically <3 MF/10 HPF. The cytoplasm varies

from scant to moderate and eosinophilic to abundant and

foamy, and the cells are cuboidal or columnar in shape.

Sertoliform cells, polygonal cells with eosinophilic or

foamy cytoplasm (> Fig. 10.75), or cells resembling

granulosa cells are present in some tumors. The stroma

ranges from endometrial-like to hyaline or fibrous and

smooth muscle is present in some type II tumors. Stroma

accounts for less than 50% of the tumor and is often scanty

in type II tumors. The histogenesis of type II tumors is

unclear, with an origin from endometrial stroma or

uncommitted cells in the uterus having been proposed.

Recently, it has been shown that these tumors do not
harbor the JAZF1–JJAZ1 gene fusion that characterizes

endometrial stromal tumors, indicating that they are

unlikely to be endometrial stromal neoplasms [395].

Diverse immunohistochemical results have been described

in tumors of this type, but the sex cord-like structures are

usually immunoreactive for vimentin, cytokeratin, sex cord

markers including calretinin (> Fig. 10.76), inhibin

(> Fig. 10.77), CD 99, Melan-A, CD56, WT-1, and,
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often, smooth muscle actin or desmin [28, 191, 195, 224,

320]. Immunostains for EMA have been reported as neg-

ative in most tumors, but weak to moderate staining was

reported in one study of four cases [191]. Positive staining

for estrogen and progesterone receptors is often present

[224]. Positive staining for two or more markers of sex

cord differentiation is seen in most UTROSCT [195]. The

immunophenotype, together with the absence of heterolo-

gousmesenchymal elements and clear-cut carcinoma, helps

to differentiate these rare tumors from a MMMT.

Clinically, uterine tumors with sex cord-like elements

occur in middle-aged women; the average age is around 50
. Fig. 10.76

Uterine tumor resembling an ovarian sex cord tumor

(UTROSCT). Sex cord-like tubules show strong positive

staining for calretinin in this UTROSCT

. Fig. 10.77

Uterine tumor resembling an ovarian sex cord tumor

(UTROSCT). Cord-like arrangements of cells, many with

foamy cytoplasm, show modest but definite staining for

inhibin in this UTROSCT
[91, 395]. The main symptom is abnormal bleeding or

pelvic pain. Most patients have an enlarged uterus or

a palpable uterine mass. Although type I and II tumors

have a similar presentation, the clinical behavior differs.

Type I tumors (ESTSCLE) are endometrial stromal

tumors with a focal sex cord pattern; those with

circumscribed margins are benign, but those with infil-

trating margins behave as low-grade ESS. In Clement and

Scully’s initial report, three of five patients with follow-up

had recurrences and two died [72]. In their review of the

literature, Baker et al. found that about 15% of reported

cases were known to have recurred [28]. Type II tumors

(UTROSCT), on the other hand, usually have a benign

clinical evolution, although rare examples exhibit more

aggressive behavior [36]. Conservative management may

be possible in a young woman when conservation of

fertility is a consideration [179].
Mixed Epithelial–Mesenchymal Tumors

Mixed epithelial–mesenchymal tumors contain both epi-

thelial and mesenchymal elements as active participants in

the neoplastic process (>Table 10.8). The tumors in this

group are morphologically, but perhaps not histogen-

etically, related. The mixed epithelial–mesenchymal

tumor group includes adenofibroma and adenosarcoma.

MMMT, or carcinosarcoma, is included in this group in

many classifications of uterine tumors, including the one

published by the WHO [409]. Recent biologic and clinical
. Table 10.8

Mixed epithelial–mesenchymal tumors of the uterus

Tumor

Malignant

potential Epithelium

Mesenchymal

component

Adenofibroma None;

benign

Benign Benign,

homologous

Adenosarcoma Low Benign Malignant,

homologous

or

heterologousa

Carcinosarcoma

(mixed

müllerian

tumor)

High Carcinoma Malignant,

high grade,

homologous

or

heterologous

aUsually low grade and homologous, but can be high grade and

heterologous especially in cases with sarcomatous stromal overgrowth

(see text).
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studies, however, suggest a close relationship between

MMMT and endometrial carcinoma, and MMMT is

often considered to be a special type of sarcomatoid or

metaplastic carcinoma. In this book, MMMT is discussed

in >Chap. 9, Endometrial Carcinoma.
Adenofibroma

Adenofibroma is a benign biphasic neoplasm that typically

occurs in the endometrium, although occasionally it arises

in the cervix or at an extrauterine location [445].
. Fig. 10.78

Adenofibroma. Cleft-like glands and polypoid stromal

projections are lined by benign epithelium in adenofibroma
Clinical Features

Women with adenofibroma tend to be elderly [445]. The

median age is 68 years, and most patients are peri- or

postmenopausal. Despite a predilection for the elderly,

adenofibroma occurs in women of all ages, from <20

years to >80 years. There is no known association with

race, nor does adenofibroma have the epidemiologic fea-

tures of endometrial carcinoma. Abnormal vaginal bleed-

ing is the most frequent complaint. Less common findings

include abdominal pain, abdominal enlargement, or

a polypoid tumor projecting from the cervix. Some

patients have a history of prior removal of polyps.
Gross Findings

Adenofibroma is a lobulated polypoid tumor that can

arise anywhere in the uterus or in the cervix. It varies

from soft to firm and is tan or brown. About 50% of

adenofibromas contain small cysts that give the cut surface

a spongy or mucoid appearance. The tumor ranges from 2

to 20 cm in maximum diameter, with a median of 7 cm.

A large adenofibroma may fill the endometrial cavity and

enlarge the uterus.
Microscopic Findings

Adenofibroma is composed of a mixture of histologically

bland epithelium and mesenchyme. It originates in the

endometrium or cervix. Broad papillary or polypoid stro-

mal fronds covered by epithelium project from the surface

of the neoplasm or extend into cystic spaces within it

(> Fig. 10.78). Columnar or cuboidal epithelial cells,

most often of endometrioid type, line cysts and cleft-like

spaces. A mixture of various types of epithelia, including
endocervical, tubal, and squamous, often occurs within

the same neoplasm. The epithelium can be hyperplastic

and stratified, but when this is the case the possibility that

the tumor might be an atypical polypoid adenomyoma

should be carefully considered. Endometrioid and

serous carcinoma have both been reported in an

adenofibroma; in such cases the behavior is determined

by the carcinoma and the patient should be treated

accordingly [282, 423].

The mesenchymal component is usually fibrous,

consisting of fibroblasts and collagen (> Fig. 10.79), but

mixtures of endometrial stromal cells and fibroblasts are

present in some neoplasms. The cellularity of the stroma is

generally low, and there is no periglandular condensation

of stromal cells. The mesenchymal cells exhibit no nuclear

atypia or mitotic activity. Rarely, histologically benign

heterologous elements such as fat or skeletal muscle are

present [182, 384]. Adenofibromas are usually confined

to the endometrium or cervical mucosa, and do not

invade the underlying myometrium or cervical stroma

(> Fig. 10.80). Two unique adenofibromas that invaded

the myometrium, and, in one case, myometrial veins,

have, however, been reported [75].
Differential Diagnosis

It can be difficult to differentiate between an

adenofibroma and a benign endometrial or endocervical

polyp. A papillary configuration or a vaguely ‘‘phyllodes-

like’’ pattern in which polypoid stromal cores covered by

benign epithelium project from the surface or into

cystically dilated glands favors an adenofibroma. The



. Fig. 10.79

Adenofibroma. The epithelium in an adenofibroma is

benign, and in this example it is of endometrioid type. The

stromal cells are benign and have pale oval or fusiform

nuclei and ill-defined cell borders. No mitotic figures are

present. The background contains delicate collagen fibers

and blood vessels are conspicuous

. Fig. 10.80

Adenofibroma. A typical superficial tumor that is limited to

the endometrium and does not invade the myometrium
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stromal component of an adenofibroma tends to be more

fibrous and more uniform than the stroma of a typical

polyp.

The most important differential diagnosis is with

adenosarcoma since these tumors have a somewhat simi-

lar appearance at low magnification. In the past, this

differential diagnosis rested on finding hypercellular or

atypical stroma with >4 MF/10 HPF in an adenosarcoma
[204, 445]. Over time the diagnostic criteria for

adenosarcoma have been broadened to the point that

some authors now doubt the existence of adenofibromas

[148]. We think that adenofibroma can be diagnosed, but

it is necessary to examine the entire tumor to rule out the

presence of abnormal areas indicative of adenosarcoma;

this usually requires a hysterectomy. Features that are indic-

ative of adenosarcoma include hypercellular periglandular

stroma, stromal cell atypia, and virtually any detectable

mitotic activity. A practical approach is to classify any

tumor with the appropriate architecture, a cellular or atyp-

ical stroma, and more than a rare MF as an adenosarcoma.

Occasionally, a problematic adenofibromatous tumor

occurs in a young woman where conservation of fertility

is an important consideration. Such tumors can be desig-

nated as ‘‘atypical adenofibromatous tumors,’’ but the

pathology report should contain a note cautioning that

a recurrence could have fully developed features of an

adenosarcoma.
Clinical Behavior and Treatment

Hysterectomy is the preferred treatment for an

adenofibroma because the neoplasm may recur if it is

incompletely curetted or excised. Hysterectomy ensures

complete removal, and also permits the thorough sam-

pling needed to exclude an adenosarcoma. Conservative

therapy, such as hysteroscopy with repeat curettage, can be

considered in situations in which hysterectomy is not the

first choice of treatment, such as in a young woman who

wishes to preserve her fertility. Adenofibroma is benign

and no tumor-related deaths have been reported. Both of

the previously mentioned patients with myoinvasive

adenofibromas were well after hysterectomy [75], but the

prognosis is less clear-cut when an adenofibroma exhibits

unusual gross or microscopic features.
Adenosarcoma

Initially reported by Clement and Scully [71],

adenosarcoma is a biphasic tumor with benign epithelial

elements and a sarcomatous stroma. It most often occurs

in the endometrium, but it is also found in the cervix and

in extrauterine pelvic locations [73, 114, 148, 193, 198],

such as the fallopian tube, ovary, and paraovarian tissues.

Rarely, synchronous tumors occur in the uterus and an

extrauterine site, such as the ovary.



. Fig. 10.81

Adenosarcoma. A polypoid tumor arises in the

endometrium and fills the endometrial cavity
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Clinical Features

Adenosarcoma occurs in women of all ages. The median

age is 50–59 years, with a range of 15–90 years [40, 76, 148,

204, 445]. Extrauterine adenosarcoma occurs in younger

women and is more aggressive than its uterine

counterpart.

There is no association of adenosarcoma with obesity

or hypertension. A few patients have a history of prior

pelvic radiation [76]. Occasional patients are diabetic.

A few cases of adenosarcoma have been reported in

women who have been treated for breast cancer with

tamoxifen [19, 70, 148, 290]. Some patients have recurrent

cervical or endometrial polyps and give a history of one or

more prior polypectomies.

The most common presenting symptom is abnormal

vaginal bleeding [424]. Vaginal discharge, pain, nonspecific

urinary symptoms, a palpable pelvic mass, and a tumor

protruding from the cervix are other common signs and

symptoms. Most patients have stage I tumors at the time of

diagnosis [40, 76, 148, 445].
. Fig. 10.82

Adenosarcoma. Papillary stromal fronds are lined by benign

epithelium. The stroma is hypercellular, and the cellularity

is greatest beneath the epithelium
Gross Findings

Adenosarcoma most often arises in the endometrium

and fills the uterine cavity, often resulting in an enlarged

uterus [76]. Rare tumors grow as nodules in the

myometrium, presumably arising in adenomyosis

[162, 314]. Adenosarcoma arises in the cervix in 5–10%

of cases [148, 198, 204, 213, 260]. Adenosarcoma is usually

polypoid and averages 5–6 cm in maximum dimension

(> Fig. 10.81), although it occasionally grows as multiple

papillary or polypoid masses. It can be either soft or firm.

The cut surface is tan, brown, or gray, and zones of

hemorrhage and necrosis are observed in about 25% of

adenosarcomas. Small cysts are present in most tumors.
Microscopic Findings

Tubular glands and cleft-like spaces are distributed

throughout the tumor, and papillary stromal fronds cov-

ered by epithelium project from the surface and into cysts

(> Fig. 10.82), resulting in a phyllodes tumor-like appear-

ance [76, 445]. The surface and glandular epitheliummost

often resembles inactive or proliferative endometrial epi-

thelium. Many other types of epithelium also occur in

adenosarcoma, including secretory, mucinous, squamous,

and clear cell. The epithelium typically is cytologically

bland, but hyperplastic and even atypical hyperplastic
epithelium is occasionally noted [148]. By definition, car-

cinoma is not present in adenosarcoma (see>Table 10.8),

but cases have been reported in which adenocarcinoma is

present in the endometrium adjacent to the adenosarcoma

[76]. Glands are often present in areas of myometrial invas-

ion, which are observed in 15–52% of adenosarcomas,

suggesting that the epithelium is an actively proliferating

part of the neoplasm.

The mesenchymal component of an adenosarcoma is

generally a low-grade homologous sarcoma such as ESS or

a fibroblastic/myofibroblastic sarcoma resembling the

fibroblastic variant of ESS (> Fig. 10.83; [76, 148, 390]),



. Fig. 10.83

Adenosarcoma. The stroma of an adenosarcoma is more

cellular than that of an adenofibroma, especially in the

vicinity of the epithelial component. The stromal cells

usually resemble endometrial stromal cells or fibroblasts.

The nuclei can be relatively uniform but, as in this case,

atypia and pleomorphism can be conspicuous

. Fig. 10.84

Adenosarcoma. Periglandular stromal hypercellularity is

a characteristic of adenosarcoma

. Fig. 10.85

Adenosarcoma. Sex cord-like trabeculae or tubules are

occasionally present in the stroma of an adenosarcoma
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although high-grade sarcoma can be present, even in cases

without sarcomatous overgrowth. Smooth muscle is pre-

sent in some tumors and can be conspicuous [125].

Periglandular stromal hypercellularity is a characteristic

feature of adenosarcoma (> Fig. 10.84), and hypercellular

stromal cuffs surround glands or form a band beneath the

surface at least focally in almost every case. The degree of

mesenchymal cell nuclear atypia is variable, but it is mild

to moderate in most tumors. MF are readily identified in

most tumors and generally number 2–4/10 HPF or more

[76, 148, 204, 445]. MF tend to be most numerous in the

cellular stromal cuffs around the glands. Neoplasms with

the morphologic features of adenosarcoma (cellular

stroma, periglandular cuffing, stromal cell atypia, and,

in some cases, myometrial invasion), but in which

mitotic activity is inconspicuous, can recur, or metastasize

[76, 148]. Therefore, a neoplasm with the typical appear-

ance of an adenosarcoma in which atypical, hypercellular

stroma is condensed around the epithelial elements

should be diagnosed as an adenosarcoma even if there

are only 1–2 MF/10 HPF [76]. Adenosarcomas often con-

tain bland areas indistinguishable from adenofibroma, so

extensive microscopic study may be required to identify

a sarcomatous component.

Trabecular, insular, or tubular arrangements of plump

epithelial-like cells, some having abundant foamy cyto-

plasm, are present in about 5% of adenosarcomas

(> Fig. 10.85) [74, 148, 181]. These structures, which are

designated as sex cord-like elements, resemble the sex
cord-like structures commonly seen in endometrial stro-

mal tumors. Heterologous mesenchymal elements are pre-

sent in 20–25% of adenosarcomas. Striated muscle

(rhabdomyosarcoma) is the most common heterologous

element, but cartilage, fat, and other elements are occa-

sionally observed [229].

Sarcomatous overgrowth, which is present in about

10% of adenosarcomas, is said to occur when the sarco-

matous component of the tumor occupies 25% or more of

the total tumor volume [40, 68, 204]. Epithelial elements

are absent in the region of sarcomatous overgrowth

and the mesenchymal component is typically of high

grade, with increased cellularity and mitotic activity

and greater nuclear atypia (> Fig. 10.86) as compared to

the appearance of the background adenosarcoma [68].



. Fig. 10.86

Adenosarcoma with sarcomatous overgrowth.

A high-grade spindle cell sarcoma has developed in an

adenosarcoma and comprises more than 25% of the tumor

volume

. Fig. 10.87

Adenosarcoma with rhabdomyosarcoma in zones of

sarcomatous overgrowth. Rhabdomyoblasts are round or

spindle-shaped and have prominent eosinophilic

cytoplasm. It is sometimes possible to identify cross-

striations, but these days immunohistochemistry is typically

used to confirm the presence of rhabdomyoblasts
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The sarcoma can be stromal sarcoma, fibrosarcoma,

or leiomyosarcoma, or a mixture of elements [204].

Heterologous elements, particularly rhabdomyosarcoma

(> Fig. 10.87), may occur in, and be limited to, the zone of

sarcomatous overgrowth [148, 204]. The zones of pure

sarcomatous growth can be present in or constitute the

entire myoinvasive component of an adenosarcoma.

Lymphovascular space invasion, which is rare in
adenosarcoma, is most often found in zones of sarcoma-

tous overgrowth [204].
Immunohistochemistry

The epithelial component of adenosarcoma is keratin pos-

itive, and it usually stains for estrogen and progesterone

receptors. The mesenchymal component often resembles

ESS, so it is not surprising that adenosarcoma and ESS

share many immunophenotypic features. The mesenchy-

mal cells in adenosarcoma typically show cytoplasmic

staining for CD10, and there is nuclear staining for estro-

gen and progesterone receptors (ER and PR) and for

WT-1 [13, 14, 148, 281, 390]. Staining is often most con-

spicuous in the periglandular stromal cuffs where the cell

density is greatest. Staining for CD10 and hormone recep-

tors is often weaker or lost in areas of high-grade sarcoma-

tous overgrowth, which demonstrate increased levels

of nuclear staining for the proliferation marker Ki-67

(MIB-1) and, often, for p53 [148, 390]. Focal staining for

keratin, sometimes with a dot-like pattern, is occasionally

noted and patchy weak staining for smooth muscle actin

and/or desmin is present in many adenosarcomas. Areas

of smooth muscle and rhabdomyosarcomatous differen-

tiation show strong positive cytoplasmic staining for

desmin [390], and the latter show positive nuclear staining

for myogenin.
Differential Diagnosis

The differential diagnosis includes benign entities such as

endometrial and endocervical polyps and adenofibroma,

as well as various malignant tumors, including ESS, other

uterine sarcomas, and, in young patients with cervical

tumors, botryoid rhabdomyosarcoma.

Many patients with adenosarcoma give a history of

prior removal of ‘‘polyps.’’ In general, polyps are smaller

than adenosarcomas. Microscopically, the stroma of

benign polyps tends to be fibrous and few if any MF are

present. Polyps often have conspicuous central blood ves-

sels. Problems arise when large polyps have more cellular

zones with endometrial type stroma, where mitotic activ-

ity can overlap with the lower end of the range seen in

adenosarcoma [174]. However, polyps lack the character-

istic architecture of an adenosarcoma, they do not have

periglandular stromal hypercellularity, nuclear atypia is

usually absent, and mitotic activity at the level commonly

present in adenosarcoma (>4 MF/10 HPF) is not seen.
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Bizarre stromal cells are occasionally present in polyps, but

these appear to represent a degenerative phenomenon,

since the cells have smudged nuclear chromatin and they

are not mitotically active [406].

Adenofibroma is a rare benign tumor of the cervix or

endometrium. The overall architecture is similar to

adenosarcoma, but the stroma is predominantly fibrous

and less cellular than that of an adenosarcoma, with no

condensation of stromal cells around the epithelial ele-

ments. The stromal cells are bland, and MF are absent or

difficult to find. Some adenosarcomas contain bland areas

similar in appearance to an adenofibroma, so the diagno-

sis of an adenofibroma generally requires hysterectomy so

that the entire tumor can be evaluated microscopically.

Several authors have noted that it is occasionally difficult

to differentiate between an adenofibroma and a low-grade

adenosarcoma [76, 148].

The stroma of an adenosarcoma tends to resemble an

ESS or one of its variants, so the differential diagnosis

includes ESS. ESS can incorporate benign glands at its

periphery, but glands tend to be absent away from the

edges of the tumor, while in adenosarcoma glands are

distributed throughout the tumor. Stromal sarcoma

often contains epithelial or sex cord-like elements, but

these do not resemble the type of epithelium present in

adenosarcoma. Rare stromal sarcomas contain endometrial

type glands. These are often irregularly distributed in the

tumor such that many areas lack glands. Also, the stroma

does not condense around the glands, and the phyllodes-

like architecture of an adenosarcoma is not seen.

Other pure sarcomas of the uterus or cervix can incor-

porate benign glands at their periphery. However, no glands

are present in most parts of the tumor and the sarcoma

tends to be of significantly higher grade than the mesen-

chymal element of an adenosarcoma. A high-grade mesen-

chymal component is present in an adenosarcoma with

stromal overgrowth, but such tumors invariably have

areas with the typical architecture and low-grade mesen-

chymal elements that characterize an adenosarcoma.

In a young patient, a botryoid rhabdomyosarcoma

of the cervix enters the differential diagnosis. Botryoid

rhabdomyosarcomas have a polypoid surface contour

similar to that seen in adenosarcoma and the hyper-

cellular subsurface zone commonly referred to as the

‘‘cambium layer,’’ which resembles the type of stromal

hypercellularity that is seen around epithelial ele-

ments in an adenosarcoma [98, 127]. However, glands

are usually not distributed throughout a rhabdomyosar-

coma and the mesenchymal cells, some of which are

usually recognizable as rhabdomyoblasts, tend to be

more primitive and mitotically active than the stromal
cells of an adenosarcoma. Immature cartilage is present

in many cervical rhabdomyosarcomas.

Carcinosarcoma, like adenosarcoma, has both epithe-

lial and mesenchymal components. However, in carcino-

sarcoma the epithelial component is an adenocarcinoma

or an undifferentiated carcinoma and the mesenchymal

component is a sarcoma, usually of high grade.
Clinical Behavior and Treatment

Adenosarcoma is usually treated by hysterectomy and

bilateral salpingo-oophorectomy, although a few young

patients have been treated by local excision of the tumor

[76, 445]. Metastasis to lymph nodes is rare, although

occasional patients whose tumors show sarcomatous over-

growth have pelvic lymph node metastases [204, 375]. The

role of postoperative pelvic radiation and chemotherapy is

unclear. Adenosarcoma is not as aggressive as MMMT, but

it recurs in 25–40% of patients and occasionally follows an

aggressive course. Recurrence is generally in the pelvis or

vagina, but distant metastases occur in 5% of patients

(Clement and Scully 1990). Recurrences typically consist

exclusively of the sarcomatous component, but both epi-

thelium and stroma are occasionally present. Pathologic

features of the primary tumor that are associated with an

increased risk of recurrence or metastasis are extrauterine

spread at diagnosis; myometrial invasion, especially into

the outer half of the myometrium; and sarcomatous over-

growth of themesenchymal component [76, 148, 204, 225,

424, 445]. Patients with adenosarcoma with sarcomatous

overgrowth of the mesenchymal component have a prog-

nosis similar to that of women with carcinosarcoma

[225]. Invasion of capillary–lymphatic spaces in the

myometrium or the presence of rhabdomyosarcoma in

zones of sarcomatous overgrowth also portend an unfa-

vorable outcome. There is no clear correlation between the

prognosis and the mitotic rate in the mesenchymal com-

ponent. Extended clinical observation is necessary because

there is typically a long (3.5–5 years) interval between

treatment and recurrence. About a quarter of patients

with adenosarcoma die of tumor, often more than 5 years

after initial diagnosis.
Homologous and Heterologous
Sarcomas

The tumors in this category are high-grade sarcomas that

often resemble the mesenchymal component of a MMMT.

Most pleomorphic homologous sarcomas arise in the
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endometrium and consist of round or spindled cells with

variable amounts of cytoplasm and pleomorphic atypical

nuclei. These are a type of undifferentiated endometrial

sarcoma, and are discussed above in the section on

Undifferentiated Endometrial Sarcoma. Some may result

from sarcomatous stromal overgrowth in an

adenosarcoma or carcinosarcoma or by dedifferentiation

of a low-grade ESS. Although most undifferentiated sar-

comas are of endometrial origin, a few appear to arise in

the myometrium, either from nonspecific mesenchymal

elements or by dedifferentiation of a leiomyosarcoma.

Pure heterologous sarcomas occasionally arise in

the uterus. Some are assumed to represent complete

heterologous stromal overgrowth in an adenosarcoma

or carcinosarcoma. Rhabdomyosarcoma, which is dis-

cussed below, is by far the most common heterologous

uterine sarcoma [127, 323], but chondrosarcoma [296],

osteosarcoma [115], liposarcoma [30], and tumors

containing mixtures of heterologous elements also occur.

Histologically benign heterotopic bone, cartilage, and fat

are occasionally found in the uterus, and rare benign

tumors contain one or more of these elements [293,

356]. They should not be mistaken for heterologous sar-

comas or carcinosarcomas, in which the mesenchymal

elements are histologically malignant.
Rhabdomyosarcoma

Rhabdomyosarcoma is a malignant neoplasm that dis-

plays skeletal muscle differentiation. It is the most com-

mon soft tissue tumor in children and approximately 20%

of pediatric rhabdomyosarcomas originate in the genital

tract. In adults, rhabdomyosarcoma of the female genital

tract is a rare tumor [129, 175, 250]. Most of the clinical

and pathologic data about rhabdomyosarcoma derive

from cooperative group trials assessing multimodality

treatment for pediatric rhabdomyosarcoma at various

anatomic locations, including the female genital tract

[17, 87, 200, 264, 347].

Largely based on pediatric data, rhabdomyosarcoma is

categorized into three major variants with significant dif-

ferences in clinical behavior and prognosis. The most

common and generally most favorable variant is embryo-

nal rhabdomyosarcoma, which includes botryoid, spindle

cell, and anaplastic histologic subtypes. The recently

described sclerosing rhabdomyosarcoma may be related

to embryonal rhabdomyosarcoma [135]. The other two

types of rhabdomyosarcoma, alveolar and pleomorphic

rhabdomyosarcoma, are less common and usually have

a significantly less favorable clinical outcome.
Clinical Features

In adults, the median age at diagnosis of female genital

tract rhabdomyosarcoma is in the fifth to seventh decade

and the most common presenting symptom is abnormal

vaginal bleeding [127, 323]. The majority of women,

approximately 75%, present with local or regional disease.

The primary site is the cervix in approximately one half

of women, making it the most common site of origin of

genital tract rhabdomyosarcoma in adults; only 20% of

tumors are uterine. Children and young adults with cer-

vical or uterine rhabdomyosarcoma present with vaginal

bleeding or with a polypoid tumor that protrudes from

the vagina.
Gross Findings

Cervical rhabdomyosarcomas are mainly polypoid gray-

tan or red tumors. Botryoid rhabdomyosarcoma, the most

common type in the cervix, is often described as resem-

bling a cluster of grapes. Uterine rhabdomyosarcoma

tends to be a polypoid endometrial tumor that grows

into the uterine cavity and invades the myometrium.

Some rhabdomyosarcomas are nodular tumors located

entirely within the myometrium. The average tumor size

at presentation is about 3 cm, but many tumors are larger

and measure 10–15 cm or more.
Microscopic Findings

Rhabdomyosarcomas of the cervix are more common

than those of the uterine corpus, and most are embryonal

rhabdomyosarcomas of the botryoid subtype. Botryoid

rhabdomyosarcomas are polypoid tumors that have

a densely cellular zone of primitive cells beneath the sur-

face epithelium (the ‘‘cambium layer’’; > Fig. 10.88; [98]).

The substance of the polyps is generally myxoid or edem-

atous, with varying cellularity. The tumor cells are

rhabdomyoblasts that range from undifferentiated small

round cells with hyperchromatic nuclei and scanty cyto-

plasm (‘‘small round blue cells’’) to strap-shaped cells

with eosinophilic cytoplasm and easily appreciated cross-

striations. Interestingly, foci of immature-appearing

cartilage are admixed with the rhabdomyoblasts in a sig-

nificant minority of cases [98, 127]. The non-polypoid

and infiltrative portions of the tumors are usually histo-

logically indistinguishable from embryonal rhabdomyo-

sarcomas of the usual (non-botryoid) sort with cellular

zones that alternate with paucicellular zones with



. Fig. 10.88

Botryoid rhabdomyosarcoma. These tumors are typically

composed of grape-like tumors with a paucicellular matrix

that appears myxoid or edematous. Condensation of

primitive cells beneath the overlying epithelium and

alongside any entrapped epithelium (so-called cambium

layer) is common. Phyllodes-like architecture and

intraglandular stromal papillae, seen in adenosarcoma, are

lacking

. Fig. 10.89

Botryoid rhabdomyosarcoma. Myogenin expression

in tumor cell nuclei confirms rhabdomyoblastic

differentiation
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a myxoid or edematous matrix. An unusual botryoid

rhabdomyosarcoma that contained areas with a more

pleomorphic pattern has been reported [186].

Rhabdomyosarcomas of the uterine body in older

patients are often high-grade pleomorphic sarcomas com-

posed of round, polygonal, or spindle-shaped cells admixed

with aggregates of large rhabdomyoblasts [323]. The

rhabdomyoblasts range from round cells with prominent

perinuclear rims of eosinophilic cytoplasm to spindle- or

tadpole-shaped cells with fibrillar eosinophilic cytoplasm.

In the female genital tract, alveolar rhabdomyosar-

coma occurs most often in the vulva. Although occasion-

ally reported, it is uncommon in the uterine body and

cervix [54, 352]. The tumor cells tend to be larger than

those in embryonal rhabdomyosarcoma. In some tumors

round or irregular spaces are surrounded by tumor cells,

resulting in an alveolar appearance. Tumor cells often

seem to cling to the conspicuous fibrovascular septae

that traverse sheets of tumor cells. In other tumors there

is solid growth of tumor cells with no alveolar spaces.

Regardless of the growth pattern, the tumor cells have

a distinctive cytologic appearance with round nuclei,

larger than those in embryonal rhabdomyosarcoma, and

scanty cytoplasm. Multinucleated tumor cells are com-

monly present. Round and spindled cells with brightly

eosinophilic cytoplasm are present in most cases and are

important clues to the diagnosis. Tumor cells with cross

striations can generally be identified.
Immunohistochemistry and Molecular
Pathology

The typical immunophenotype includes expression of

desmin, muscle-specific actin, myogenin, and Myo-D1

(> Fig. 10.89). Staining for these markers is present in

greater than 90% of rhabdomyosarcomas [55, 90].

Desmin and muscle-specific actin are not specific for

rhabdomyosarcoma, as positive staining is also found in

tissues demonstrating smoothmuscle andmyofibroblastic

differentiation. Myogenin and Myo-D1 are nuclear regu-

latory proteins that are expressed early in skeletal muscle

differentiation. Myogenin is the more widely used of the

two because there are fewer technical problems associated

with its use. In general, the expression of these markers is

negatively correlated with differentiation; nuclear staining

is widespread in tumors with numerous differentiated

rhabdomyoblasts, but only scattered myogenin positive

cells are found in rhabdomyosarcomas composed pre-

dominantly of undifferentiated cells with few histologi-

cally recognizable rhabdomyoblasts.

Expression of myogenin andMyo-D1 is common to all

tumors demonstrating skeletal muscle differentiation,

which means that tumors other than pure rhabdomyosar-

coma (e.g., carcinosarcoma containing rhabdomyoblasts)

must be excluded before using myogenin or Myo-D1

immunoreactivity to confirm a diagnosis of rhabdomyo-

sarcoma. Rhabdomyosarcoma may rarely express markers

that are more commonly expressed in its histologic mimics,

including staining for CD99 (O13), cytokeratin, S100, or

WT1. Occasional tumors show co-expression of neuroen-

docrine markers such as chromogranin and synaptophysin



. Fig. 10.90

Rhabdomyosarcomas with spindle cell morphology may

mimic leiomyosarcoma. As compared to leiomyosarcomas,

rhabdomyosarcomas more frequently lack an eosinophilic

appearance at low power and instead demonstrate a subtle

moth-eaten look owing to the admixture of round and

spindled rhabdomyoblasts
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along with desmin and myogenin. Such neoplasms have

been referred to as ‘‘ectomesenchymomas.’’

Immunohistochemistry may help with the subclassifi-

cation of rhabdomyosarcoma. Staining for myogenin is

likely to be strong and diffuse in alveolar rhabdomyosar-

coma; staining is weaker and more focal in embryonal

rhabdomyosarcoma [176, 289]. Positive nuclear staining

for PAX-5 is reported to be present in about two thirds of

alveolar rhabdomyosarcomas, but staining tends to be

absent in embryonal rhabdomyosarcoma [400]. In

a limited number of cases with genetic correlation,

staining occurred only in tumors that had one of the

characteristic translocations, but there was no correlation

with a specific translocation [400]. A panel of four

immunostains, AP2b, P-cadherin, epidermal growth

factor receptor (EGFR), and fibrillin-2, is reported to

differentiate between translocation positive alveolar rhab-

domyosarcoma (positive for AP2b and P-cadherin) and

embryonal rhabdomyosarcoma (positive for EGFR and

fibrillin-2); translocation-negative alveolar rhabdomyo-

sarcoma can be suspected if staining for all four markers

is absent [429]. This immunohistochemical panel does

not appear to be in widespread use.

A majority of alveolar rhabdomyosarcomas exhibit

a clonal chromosomal translocation, either t(2;13)

(q35;q14), resulting in a PAX3–FKHR fusion, or t(1;13)

(p36;q14), resulting in a PAX7–FKHR fusion. There

appears to be a survival difference between patients

whose tumors have the PAX3–FKHR fusion and those

whose tumors have the PAX7–FKHR fusion, with the

former having a significantly worse prognosis, at least

when metastatic disease develops [388].
Differential Diagnosis

Myxoid leiomyosarcoma may resemble embryonal rhab-

domyosarcoma, and pleomorphic leiomyosarcoma can

appear similar to pleomorphic rhabdomyosarcoma.

Embryonal rhabdomyosarcoma, when spindled and grow-

ing in fascicles, frequently has a subtle moth-eaten appear-

ance that results from a heterogeneous admixture of cells,

some containing densely eosinophilic cytoplasm and

others clear or amphophilic cytoplasm (> Fig. 10.90).

Round rhabdomyoblasts with bright-red cytoplasm are

often haphazardly intermixed. The low-power appearance

of leiomyosarcoma, in contrast, is generally more uni-

form. Most embryonal rhabdomyosarcomas with an infil-

trative, spindle cell appearance underlie a botryoid tumor

and/or are clearly epitheliotropic. Leiomyosarcomas,

in contrast, are usually more deeply seated lesions.
Immunohistochemistry is useful for distinguishing rhab-

domyosarcoma from leiomyosarcoma. Diffuse desmin

expression is present in both, but only rhabdomyosar-

coma shows staining for myogenin. Caldesmon can be

positive in leiomyosarcoma, but it is generally negative

in rhabdomyosarcoma.

Adenosarcoma and embryonal rhabdomyosarcoma

both show polypoid growth and stromal condensation

beneath epithelium, but botryoid rhabdomyosarcoma

more typically contains conspicuous myxoid stroma, and

has a sprinkling of small cellular aggregates of dark blue,

primitive and mitotically active cells in a paucicellular

background. These features can sometimes be appreciated

macroscopically, such that gross inspection of a glass slide

can suggest the correct diagnosis. In contrast to

adenosarcoma, rhabdomyosarcoma does not exhibit

phyllodes-like growth or intraglandular stromal papillae.

Adenosarcomas with stromal overgrowth frequently con-

tain rhabdomyoblastic foci. It is unclear whether there are

significant clinical differences between such tumors and

pure rhabdomyosarcoma. Some rhabdomyosarcomas

might represent adenosarcomas with complete heterolo-

gous stromal overgrowth.

Stromal-predominant carcinosarcoma is excluded by

a careful search for a malignant epithelial component.

The presence of any type of carcinoma indicates that

the tumor is a carcinosarcoma. It is generally assumed

that some genital pleomorphic rhabdomyosarcomas

represent carcinosarcomas in which the epithelial
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component is overgrown by the sarcomatous mesenchy-

mal component.

Pleomorphic undifferentiated sarcoma can resemble

rhabdomyosarcoma, as it is composed of mitotically active

atypical round or spindle cells. However, rhabdomyoblasts

with eosinophilic cytoplasm are not present, and there is no

staining for myoid markers such as desmin and myogenin.

Undifferentiated carcinoma also enters the differential

diagnosis as it consists of medium-sized round cells with

scanty cytoplasm with no obvious glandular differentia-

tion. Undifferentiated carcinoma may show areas of cel-

lular cohesion, and the tumor cells show at least focal

staining for keratin or EMA. Staining for markers of

myoid differentiation is absent.
Clinical Behavior and Treatment

Most adult patients are treated surgically, with or without

chemotherapy and radiation therapy. In a recent retro-

spective review of genital tract rhabdomyosarcoma in

adults, the median time to progression was only 9 months

and the median disease-specific survival was 21 months;

the 5-year disease-specific survival was only 29% [127].

Neither age nor stage correlated with survival. Women

with cervical rhabdomyosarcoma had a longer time to

progression than women with disease at other gynecologic

sites and women with an embryonal rhabdomyosarcoma

had improved progression free survivals compared to

those with non-embryonal types of rhabdomyosarcoma.

Other authors have reported similar poor survival rates in

adults with genital tract rhabdomyosarcoma [276, 323].

Children with genital tract rhabdomyosarcoma are

generally treated by biopsy to establish the diagnosis,

followed by chemotherapy and in some instances radia-

tion. Primary surgical management, as used in adults,

is very uncommon. The poor survival statistics for

adults with genital tract rhabdomyosarcoma contrast

sharply with the rather favorable survival rates in pediatric

rhabdomyosarcoma: 5-year overall survival of 82%, with

94% survival for patients with the botryoid histologic

subtype of rhabdomyosarcoma and 66% survival for

those with non-embryonal variants of rhabdomyosar-

coma [22, 244].
. Fig. 10.91

Alveolar soft part sarcoma. The tumor is formed of nested

aggregates of epithelioid tumor cells with granular or

crystalline cytoplasm
Alveolar Soft Part Sarcoma (ASPS)

ASPS is uncommon in the female genital tract, but it

occasionally occurs in the vagina, cervix, or uterus.
Uterine tumors have been described in the endometrium,

lower uterine segment, and myometrium [209, 299, 346].

The average patient age is about 30 years, and most

patients present because of abnormal bleeding [299].

ASPS is composed of cells with abundant clear to

eosinophilic cytoplasm that grow in solid nests or, when

there is loss of cellular cohesion, an alveolar pattern

(> Fig. 10.91). The tumor cell cytoplasm is filled with

granules and crystals that are PAS-positive and diastase-

resistant. Nuclei are usually round with prominent nucle-

oli. The fibrovascular framework that supports the nests

and alveoli can be conspicuous. ASPS that arise in the soft

tissues frequently show vascular invasion, but this is

uncommon in gynecologic cases. Alveolar soft part sarco-

mas are characterized by a chromosomal translocation,

t(x;17)(p11;q25), in which the TFE3 transcription factor

gene on chromosome Xp11 is fused to a novel gene on

chromosome17q25 [230]. An immunohistochemical stain

for the TFE3 protein, which is a nuclear antigen, can be

used as a diagnostic adjunct to recognize tumors with this

translocation or other abnormalities involving TFE3 [20,

21, 209, 354]. Alveolar soft part sarcomas show variable,

but usually weak or negative immunoreactivity for kera-

tins, desmin, smooth muscle actin, S100, and HMB45.

The differential diagnosis of ASPS includes adenocarci-

noma, epithelioid smooth muscle tumor, PEComa, meta-

static melanoma, and a uterine tumor resembling

UTROSCT. Adenocarcinoma, epithelioid smooth muscle

tumor, metastatic melanoma, and UTROSCT all have a

different immunophenotype than ASPS, but the immuno-

histochemical features of PEComa and ASPS can some-

times be similar. This is because rare PEComas express
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TFE3 and, at the same time, show only weak HMB45

expression [136]. Any appreciable desmin staining or

staining with markers such as tyrosinase, microphthalmia

transcription factor, or Melan-A would support PEComa

over ASPS.

Gynecologic ASPS has a relatively good prognosis

compared to soft tissue ASPS, but the number of cases

and the length of follow-up reported are insufficient to

draw definitive conclusions. In the largest series of nine

patients, one patient died of tumor but the other eight

were alive with no evidence of tumor, 9 months to 17 years

after diagnosis [299].
Primitive Neuroectodermal Tumor

Primitive neuroectodermal tumor (PNET) only rarely

arises in the uterus [97, 138, 177, 387]. PNET can occur

at any age, but most are found in postmenopausal women.

The median age in the largest series was 58 years, and most

patients had stage III or stage IV tumors [116]. The usual

clinical presentation is with abnormal vaginal bleeding.

PNET is a soft, fleshy, gray or white polypoid mass

that originates in the endometrium and invades the

myometrium. Microscopically, PNET is composed of

small cells with round to oval hyperchromatic nuclei and

scanty cytoplasm (> Fig. 10.92). MF are usually numer-

ous. Evidence of neuroectodermal differentiation includes
. Fig. 10.92

Primitive neuroectodermal tumor of the uterus. The tumor

is composed of small cells with hyperchromatic nuclei,

coarse chromatin, and scanty cytoplasm, arranged in nests

and trabeculae. Rosettes or pseudorosettes are seen in

some cases. This case was immunoreactive for CD56,

chromogranin, and neurofilament
the presence of a fibrillary background or the formation of

rosettes or pseudo-rosettes.

Immunostains are generally positive for one or more

neural or neuroendocrine marker, and staining for keratin

is generally absent. The most useful immunostains are

keratin, which is generally negative, and synaptophysin

and neurofilament, which are usually positive. Staining

for other neuroectodermal markers such as chromogranin,

neuron-specific enolase, and CD56 is more variable but

occasionally one or more are positive. Many uterine

PNET, especially those with a t(11;22) express CD99 in

a diffuse, membranous pattern, as well as FLI-1. Positive

staining for CD99 is not proof that a tumor is a peripheral-

type PNET, since tumors without evidence of a transloca-

tion frequently show CD99 staining [116].

Uterine PNETappear to fall into two categories. Some

have a chromosomal translocation, usually t(11;22)

resulting in a fusion between the EWS and FLI1 genes.

These demonstrate histologic, immunohistochemical,

and biologic similarities to peripheral PNET (pPNET;

[39, 383, 422]). Other uterine PNET, including all tested

tumors in the largest reported series, lack evidence of an

EWSR1 rearrangement, and are thus more akin to the

central type of PNET [116].

Mixtures of PNET and other tumor types are occa-

sionally seen. PNET has been reported in association with

various types of sarcoma, with carcinosarcoma and

adenosarcoma and with endometrioid adenocarcinoma

[116, 142, 383]. When associated with carcinosarcoma or

adenosarcoma, PNET is viewed by some as a form of

heterologous differentiation.

Too few patients have been studied to define the clinical

behavior and most appropriate treatment for PNETof the

uterus. Women with stage I neoplasms can be cured, but

more advanced tumors are frequently fatal. In the only large

series reported to date 7 of 13 patients with follow-up died

of tumor and 6 were alive with no evidence of disease [116].
Miscellaneous Mesenchymal Tumors
and Conditions: Inflammatory
Myofibroblastic Tumor (IMT)

IMT, also known as inflammatory pseudotumor, is

a benign but potentially locally aggressive proliferation

of myofibroblasts [153, 344]. IMToccurs in all age groups,

including premenopausal women and children. The pre-

sentation is with symptoms related to the presence of

a mass, such as pain or pressure, but some patients have

constitutional symptoms including fever, weight loss, and

fatigue.
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Grossly, the tumors range up to 12 cm in maximum

diameter. They are firm or soft, and the cut surfaces are tan

or white and often mucoid. Microscopically, the

myofibroblasts are spindle-shaped or stellate and have

pale eosinophilic cytoplasm (> Fig. 10.93). Their nuclei

are granular or vesicular, and they may have prominent

nucleoli. Mitotic activity is variable, but the mitotic index

is generally <10/10 HPF and atypical MF are not present.

The background is frequently edematous [378], and lym-

phocytes and plasma cells are scattered among the

myofibroblasts. Immunohistochemical stains for smooth

muscle actin or desmin typically are positive, although

staining may be focal. Staining for specific markers of

smooth muscle differentiation, such as caldesmon, tends

to be absent. IMT may show cytoplasmic staining for

ALK-1, a useful diagnostic feature.

IMT is a benign lesion that does not metastasize.

Recurrences of uterine IMT have not been reported, but

there is a local recurrence rate of about 15% in patients

with extrauterine IMT. IMTwere initially considered to be

inflammatory pseudotumors, but the documentation of

the clonal nature of some IMT and the demonstration of

chromosomal rearrangements involving the ALK locus

region indicate that it may be more appropriate to view

them as true neoplasms [234, 398].
Adenomyosis and Adenomyoma

Adenomyosis is a common condition, detected in 15–30%

of hysterectomy specimens [373]. It is characterized by the
. Fig. 10.93

Inflammatory myofibroblastic tumor. The tumor is

a histologically low-grade spindle cell proliferation of

largely mitotically inactive spindle cells set in a myxoid

and inflammatory background (Courtesy of Joseph

Rabban, M.D.)
presence of endometrial glands and stroma within the

myometrium [34]. Adenomyomas are uncommon tumor-

like masses composed of endometrial glands, stroma, and

smooth muscle. They differ from adenomyosis mainly in

that they are circumscribed nodular masses.
Clinical Features

Patients are typically pre- or perimenopausal women who

present with abnormal bleeding and dysmenorrhea.

Symptoms tend to be more severe in women with deep

myometrial involvement [246]. The uterus is enlarged and

may harbor other lesions associated with hyperestrinism

[203]. Adenomyosis is usually most extensive in the pos-

terior wall, whichmay be thickened. A clinical diagnosis of

adenomyosis can often be confirmed by imaging studies

such as transvaginal ultrasonography or MRI.
Pathologic Findings

On gross examination, the cut surface of the myometrium

is trabeculated and contains hemorrhagic foci, but

a distinct tumor nodule is not present. Small blood-filled

cysts may be noted.

Adenomyosis is a condition in which rounded or

irregular foci of endometrial stroma and glands are pre-

sent in the myometrium (> Fig. 10.94). The lower border

of the endometrium is irregular and dips into the super-

ficial myometrium. To avoid misclassifying a normal
. Fig. 10.94

Adenomyosis. The periphery of this focus of adenomyosis

containing endometrial hyperplasia is relatively lacking

in endometrial stroma. This focus can be recognized as

adenomyosis because of its lobular shape and the

circumferential smooth muscle hypertrophy that

surrounds it



. Fig. 10.95

(a) Intravascular endometrial tissue in a patient with

adenomyosis. In this example no glands are present, raising

the possibility of endometrial stromal sarcoma. However,

there was no mass and no myoinvasive stromal tumor was

present. Typical foci of adenomyosis were widely present in

the region. (b) Intravascular endometrial tissue in a patient

with adenomyosis. An immunostain for CD31 reveals that

the vein is lined by a layer of endothelial cells. The

intravascular endometrial tissue is completely covered by

a layer of CD31-positive endothelial cells, suggesting that it

is actually extravascular and has protruded into the vein

lumen, pushing the endothelium over it
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histologic finding as adenomyosis, it is advisable to make

the diagnosis only when the distance between the lower

border of the endometrium and the adenomyosis exceeds

one half of a low-power field (about 2.5 mm), an admit-

tedly arbitrary measurement. Adenomyosis exhibits

a varied functional response to ovarian hormones. Prolif-

erative glands and stroma generally are observed in the

first half of the menstrual cycle. Adenomyosis may not

respond to physiologic levels of progesterone, and secre-

tory changes frequently are absent or incomplete during

the second half of the cycle.

There are variants of adenomyosis that pathologists

should be aware of as they can suggest a malignant tumor.

In one, endometrial tissue protrudes into myometrial

vessels, simulating vascular invasion by a neoplasm, such

as ESS (> Fig. 10.95a). Intravascular endometrial tissue,

consisting of endometrial stroma and glands or endome-

trial stroma alone, can be found in as many as 20% of uteri

with adenomyosis [362]. It usually appears to originate in

the perivascular region and push into the vessel lumen;

immunostains reveal the intravascular adenomyosis

to be covered by a layer of CD31-positive endothelial

cells (> Fig. 10.95b). Other problematic variants of

adenomyosis include those where either the glandular or

stromal component is altered or sparse. A low power key

to recognizing these as adenomyosis is the circumferential

muscular hypertrophy that surrounds foci of adenomyosis

and the maintenance of a lobular appearance without

surrounding stromal desmoplasia. In the gland-poor var-

iant that tends to occur in elderly women, sometimes

designated ‘‘adenomyosis with sparse glands,’’ glands are

few in number and some adenomyotic foci consist mainly

or exclusively of endometrial stromal cells [161]. Careful

evaluation reveals that these variants of adenomyosis lack

features of malignancy and are almost always accompa-

nied by foci of typical adenomyosis. The presence of the

stroma-poor variant can be suspected at low-power exam-

ination, using the criteria discussed above. In this variant,

the stroma is frequently less cellular centrally than at the

periphery, resulting in a focus of adenomyosis with a pale

center and a darkly stained peripheral zone (> Fig. 10.96).

The stroma can be atrophic and fibrotic andmay resemble

the stroma of an atrophic endometrial polyp, with the acqui-

sition of an eosinophilic, fibrillary appearance and loss of the

monotonous, blue ovoid cells more typically associated with

endometrial stroma. The eosinophilic, fibrillary appearance

may superficially resemble myometrium, but high power

examination can reveal a clear demarcation between the

surrounding, hypertrophic, well-organized bundles of

myometrium and the disorganized, thin fibrils of altered

endometrial stroma [9].
Most examples of adenomyosis contain endometrial

stroma with a CD10-positive immunophenotype [297,

394]. The eosinophilic, fibrillary stroma described previ-

ously in atrophic adenomyosis frequently expresses CD10

only weakly or focally, so absent CD10 staining does not

entirely exclude the presence of endometrial stroma and

adenomyosis.

An adenomyoma is a circumscribed, nodular aggre-

gate of smooth muscle, endometrial glands, and, usually,



. Fig. 10.96

Adenomyosis with sparse glands. Nearby foci of

adenomyosis contained both glands and stroma, but this

one consists of stroma only. The center is less cellular and

appears pale. The periphery is more cellular and therefore is

more darkly stained

. Fig. 10.97

Adenomatoid tumor within hypertrophic myometrium.

Variably sized tubules are lined by flattened or cuboidal

mesothelial cells
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endometrial stroma [152, 202, 405]. It may be located

within the myometrium, or it may involve or originate

in the endometrium and grow as a polyp. About 2% of

endometrial polyps are adenomyomas. A rare variant of

an adenomyomatous polyp, the atypical polypoid

adenomyoma, has atypical hyperplastic glands that usu-

ally contain foci of squamous metaplasia (see >Chap. 7,

Benign Diseases of the Endometrium).
Adenomatoid Tumor

Adenomatoid tumors are distinctive genital tract neo-

plasms of mesothelial origin that occur in both men and

women [102, 300]. In women they occur in the uterus, the

fallopian tube, and the ovary [444].
Clinical Features

Adenomatoid tumors typically occur in women of repro-

ductive age; the median age is 42 years. There is no evi-

dence that they impair fertility, and they are usually

incidental findings in uteri removed for other causes.

Adenomatoid tumors are found in about 1% of hysterec-

tomy specimens, but no specific symptoms have been

attributed to them. Adenomatoid tumors are benign.

Rarely, an adenomatoid tumor merges with another type

of mesothelioma that has the potential for recurrence.
Pathologic Findings

Adenomatoid tumors are usually located subserosally in

the cornual myometrium. They are typically small, mea-

suring 0.5–1 cm in diameter, but some are larger and giant

and cystic adenomatoid tumors have been reported.

Adenomatoid tumors are round and rubbery and are

often thought to be leiomyomas. The cut surfaces are

gray or tan and may have a spongy appearance due to

the presence of uniform small cysts.

Microscopically, adenomatoid tumors tend to be

circumscribed, although rare diffuse variants have been

described. They consist of tubules and cords of varying

size and shape that are lined by flat or cuboidal epithelial

cells (> Fig. 10.97). Collagen, elastic tissue, and smooth

muscle surround the epithelial elements. The smooth

muscle may predominate such that the tumor appears at

first glance to be a leiomyoma or lipoleiomyoma. The

cuboidal epithelial cells have cytologically bland, eccentric,

round nuclei and abundant pale cytoplasm. The cyto-

plasm is often vacuolated, sometimes to the extent that

some tumor cells resemble signet-ring cells. The growth of

the epithelial cells between smooth muscle bundles and

the presence of signet-ring-like cells may raise the suspi-

cion of metastatic adenocarcinoma. Nuclear atypia, how-

ever, is absent or minimal, MF are infrequent, and stains

for mucin are negative. When the cells lining the tubules

are flattened, an adenomatoid tumor may resemble

a hemangioma or lymphangioma. However, the lumens

do not contain blood, and immunostains for such vascular

markers as factor VIII-related antigen and CD 31 are

negative. Ultrastructural and immunohistochemical
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studies reveal that the epithelial cells in adenomatoid

tumors have a mesothelial phenotype. Immunostains are

positive for cytokeratin and vimentin and for such meso-

thelial cell-associated antigens as calretinin, WT1, and D2-

40 [370]. Stains for adenocarcinoma-associated antigens

such as CD 15, CEA, B72.3, and Ber-EP4 are usually

negative.
. Fig. 10.98

Angiosarcoma of the uterus. The growth is partly solid but

vascular lumens are readily identified. The malignant cells

are cuboidal or polygonal and have atypical

hyperchromatic nuclei. Numerous mitotic figures were

visible at higher magnification. A benign gland is

surrounded by tumor (lower center)

. Fig. 10.99

Endometrial stromal tumor. Many endometrial stromal

tumors contain collagen bundles and stag horn vessels that

recall hemangiopericytoma and solitary fibrous tumor.

Immunohistochemical stains can be used to distinguish

between these entities
Vascular Tumors

Hemangiomas of the uterus, like those at other sites, are

composed of neoplastic vessels lined by flat or cuboidal

endothelial cells. The endothelial cells have bland nuclei

and MF are rare or, most typically, absent. Uterine hem-

angiomas can be subclassified as capillary, cavernous, or

venous, depending on the appearance of the vessels [255,

435]. There are no clinical differences between the sub-

types. Capillary hemangiomas of the cervix are the most

common vascular tumors of the uterus. Hemangiomas of

the corpus are uncommon, and they vary considerably in

size. Large hemangiomas can extend through the full

thickness of the myometrium and can result in severe

bleeding that requires a hysterectomy. Arteriovenous

malformations can occur in the uterus [132, 257]. They

are differentiated from venous hemangiomas by the pres-

ence of thick-walled vessels of both arterial and venous

types. The histologic distinction between a hemangioma

and a vascular malformation can be difficult, but it is not

critical because their clinical features are similar. A few

examples of angiosarcoma of the uterus have been

reported [53, 229, 283, 366, 407, 436]. Angiosarcoma is

a large, hemorrhagic, and often extensively necrotic tumor

that grows in the myometrium. It consists of anastomos-

ing vascular channels that are lined by atypical cuboidal or

‘‘tombstone’’-shaped endothelial cells (> Fig. 10.98).

Many MF are usually present. Some high-grade angio-

sarcomas consist partly or completely of solid sheets of

difficult-to-recognize epithelioid endothelial cells [407].

When these cells predominate, the nature of the tumor

can be determined by identifying characteristic foci of

vascular growth, often at the periphery of the tumor, and

by positive immunohistochemical stains for markers of

vascular differentiation such as factor VIII-related antigen

or CD 31. Angiosarcoma extensively invades and replaces

the myometrium and has a poor prognosis.

In the past, a few uterine tumors have been reported as

hemangiopericytomas. Most of these appear to have been

endometrial stromal nodules or low-grade ESS that were

misdiagnosed as hemangiopericytomas. Whether true

hemangiopericytomas occur in the uterus is unclear, but
if they do, they are certainly very rare. Rare solitary fibrous

tumors of the uterus have been reported, however [66,

430].Whenever a diagnosis of hemangiopericytoma of the

uterus is considered, the possibility that the tumor is an

endometrial stromal tumor must be excluded. Occasional

endometrial stroma sarcomas that metastasize to extra-

uterine sites can resemble hemangiopericytoma and soli-

tary fibrous tumor (> Fig. 10.99); endometrial stromal
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tumors express ER, PR, and CD10 and lack diffuse CD34,

in contrast to hemangiopericytoma and solitary fibrous

tumor, which express CD34 diffusely and can occasionally

express weak CD10 and PR [35].
Lymphoma

Lymphoma rarely occurs with initial signs or symptoms

suggestive of a uterine tumor, but when it does, the cervix

is involved three times more often than is the endome-

trium [172]. Most patients are older than 20 years and

present with an abdominal or pelvic mass, abnormal vag-

inal bleeding, a vaginal discharge, or pelvic discomfort.

Diffuse large cell lymphomas of B-cell type are most com-

mon [18, 139, 222, 420]. An 80–90% survival rate has been

reported for women with localized lymphomas of the

uterus and vagina [172, 397, 420]. The differential diag-

nosis includes a leiomyoma with a heavy lymphocytic

infiltrate and an inflammatory lymphoma-like lesion

(pseudolymphoma). Rare leiomyomas contain a heavy

lymphocytic infiltrate; however, these are circumscribed

tumors in which there are recognizable areas of residual

smooth muscle tumor [45, 130]. Additionally, the lym-

phocytic infiltrate consists of a mixture of cell types.

Inflammatory ‘‘pseudolymphomas’’ mainly involve the

cervical or endometrial surface or are just beneath it,

whereas lymphoma is larger and more deeply situated

[442]. Uterine involvement as a manifestation of leukemia

is very rare [150, 172, 207, 319].

Inflammatory processes contain a heterogeneous pop-

ulation of lymphoid cells in contrast to the more mono-

morphic population seen in most lymphomas, and they

are polyclonal. The differential diagnosis also includes

neoplastic entities, including small cell carcinoma,

undifferentiated carcinoma, and IMT, entities discussed

elsewhere in this text.
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The Italian physician and anatomist Gabriele Falloppio

provided the first detailed and accurate description of the

oviducts in humans in 1561 A.D. and designated it the

‘‘Uteri Tuba’’ [88]. This organ was eventually named after

him. Since that time, a wide variety of non-neoplastic and

neoplastic diseases of the fallopian tube has become rec-

ognized, but it is only recently that the pathogenesis of

fallopian tube carcinoma is beginning to be understood.

Surgical specimens removed specifically for lesions of

the fallopian tube are much less common than specimens

from other sites in the gynecologic tract; nonetheless, the

fallopian tube is frequently examined by the surgical

pathologist because it accompanies specimens that were

removed for lesions of other gynecologic organs, and the

tube plays an important role in reproduction, including

problems related to infertility. The majority of fallopian

tube lesions examined by the surgical pathologist are non-

neoplastic. Benign and malignant tumors of the fallopian

tube are uncommon, but, as discussed below, early carci-

nomas of the fimbriated end of the fallopian tube are

becoming more frequently recognized because of com-

plete examination of all fallopian tube tissue submitted

as part of prophylactic bilateral salpingo-oophorectomy

specimens or major resections for ovarian carcinoma.

This chapter provides a detailed discussion of normal

fallopian tube (embryology, gross anatomy, and histology)

and gross examination, non-neoplastic lesions, benign

and malignant tumors, and gestational trophoblastic dis-

ease of the fallopian tube. Paratubal/para-ovarian and

pelvic ligament lesions are presented as well.

Normal Fallopian Tube and Gross
Examination

Embryology

Regardless of genetic sex, the paired müllerian

(paramesonephric) ducts develop on the anterolateral

surface of the paired urogenital ridges in both females

and males beginning in the sixth week of embryonic life

[171, 172, 199]. At the cranial end of the urogenital ridge,

the peritoneum gives rise to a population of epithelial

cells, which segregate from the peritoneal layer [91]. This

new population proliferates and forms the longitudinally

oriented müllerian ducts [91, 175]. The mesenchyme sur-

rounding the luminal epithelial layer of the müllerian duct

is also derived from the peritoneum. Cranially, the ducts

open into the peritoneal cavity. Each of the paired ducts

grows caudally in the urogenital ridge immediately lateral

to and using the wolffian (mesonephric) duct as a guide.

Spatially lateral to the cranial aspect of the wolffian ducts,

the müllerian ducts then ventrally cross the wolffian ducts.

The longitudinally oriented and caudal portions of the

müllerian ducts now lie medial to the wolffian ducts as

they enter the pelvis. The caudal ends of the müllerian

ducts abut on the posterior wall of the urogenital sinus

immediately between the two wolffian ducts. In the eighth

week of embryonic life, these caudal ends of the paired

müllerian ducts fuse with each other but are still separated

by a septum (> Figs. 11.1 and > 11.2). All these develop-

ments occur in both female and male fetuses and are

completed before the testis (if the embryo is male) begins

to secrete müllerian inhibiting substance (MIS), also

known as anti-müllerian hormone (In the absence of

MIS, the müllerian ducts develop passively to form the

fallopian tubes, uterus, and vaginal wall. Likewise, in

the absence of testosterone, the wolffian ducts regress.).

In the development of the female, the first two parts of the

müllerian duct (the cranial longitudinal segment, which

opens into the peritoneal cavity and the transverse por-

tion, which crosses the wolffian duct) form the fallopian

tube. The cranial-most aspect of the first part forms the

fimbriated end, and the caudal-most segment of the

müllerian duct (the fused portion) forms the uterus. Dur-

ing the growth of the second portion of the müllerian duct

(the transverse segment that crosses the wolffian duct), the

urogenital ridges form a transverse pelvic fold. After the

fusion of the caudal segment of the müllerian duct, the

transverse pelvic fold extends laterally from the fused

müllerian duct toward the pelvic sidewall (> Fig. 11.2).

This pelvic fold forms the broad ligament to which the

fallopian tube is attached.

The lumen of the fallopian tube is initially oval to

round and lined by immature columnar epithelium, but

the mucosa forms plicae at week 14. In week 16, the

fallopian tube begins an active growth phase and starts

to coil. Smooth muscle appears in the walls of the genital

canal between 18 and 20 weeks. The fallopian tube mus-

cular wall develops only around the müllerian duct, so

that the wolffian duct remnants are external to the true

wall of the canal. From the 22nd to 36th week, there is an

increase in the growth and coiling of the fallopian tube at

a rate of approximately 3 mm/week [108]. Fimbriae do

not develop until the 20th week, at which time only three

to four are present in each fallopian tube [226]. The

fimbriae increase in number throughout gestation, and

at term, six to eight are present in each tube. The number

continues to increase after birth.

Important genes in the embryologic development of

the müllerian duct include the Wnt family, Lim1, Pax2,

and Emx2 [243]. In addition, theHox family of genes (Hox
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in mice, HOX in humans) is particularly essential for

development of this anatomic structure [65, 228, 243].

The Hox family represents four clusters of genes (Hoxa

through Hoxd), which encode transcription factors that

direct embryogenesis. Their main function is to control

patterning and positional identity along a developing axis,

such as the hindbrain, axial skeleton, and limbs. One of the

anatomic sites controlled by the Hoxa cluster during

embryogenesis is the müllerian duct, in which each Hoxa

gene controls the morphogenesis of different segments

along the developing axis of the müllerian duct. Hoxa-9

through Hoxa-13 are sequentially located in tandem with

one another in the same region of the chromosome. It has

been shown in mice that the physical order of the Hoxa

genes on the chromosome corresponds to the same spatial

order of the different segments of the developing

müllerian duct (i.e., Hoxa-9 is expressed in the fallopian

tube, Hoxa-10 and -11 in the uterine corpus, Hoxa-11 in

the uterine cervix, andHoxa-13 in the upper vagina). This

same spatial organization ofHoxa genes with their respec-

tive derivatives of the different segments of the müllerian

duct is also maintained in humans [228]. Thus, interac-

tion between HOXA-9 and presumably several other non-

HOX genes determines the proper development of the

human fallopian tube.

Gross Anatomy

The fallopian tube is located anterior to the ovary. The

tube extends medially from the area of its corresponding

ovary to its origin in the posterosuperior aspect of the

uterine fundus. In an adult during the reproductive years,

its length is usually between 9 and 12 cm. The tube at the

ovarian end opens to the peritoneal cavity and is com-

posed of about 25 finger-like extensions of the tube – the

Abdominal ostium of
uterine tube

Fimbriae

Paroöphoron

EpoöphoronCortical cords
of ovary

Mesonephros

Mesonephric duct Uterine canal

Paramesonephric
tubercle

Vagina

Cervix

Corpus
uteri

Gärtner’s cyst

a b

. Fig. 11.1

(a) Diagram of ventral aspect of coronal section through female embryo at the end of the eighth week. The arrangement of

the müllerian (red) and wolffian (mesonephric) (blue) ducts is shown. The cranial portion of the müllerian duct is lateral to

the wolffian duct. The former grows in a caudal direction and crosses ventral to the latter and is in a medial position at the

caudal end. The caudal ends of themüllerian ducts fuse, which eventually form the uterus. (b) The developed fallopian tube

with accompanying wolffian remnants. The red and blue structures correspond to their precursors in (a) (From Sadler TW.

Langman’s Medical Embryology, 6th Edition. Baltimore: Williams & Wilkins; 1990:Figs. 15–22. Printed with permission from

Lippincott Williams & Wilkins)
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fimbriae. The fallopian tube consists of five main

segments. From medial to lateral, they are the intramural

(interstitial) portion, isthmus, ampulla, infundibulum,

and fimbriated end (> Fig. 11.3). The fimbriae attach to

the expanded end of the tube, the infundibulum, which is

about 1 cm long and 1 cm in diameter. The infundibulum

lies within a few millimeters of the lateral or tubal end of

the ovary. It narrows gradually to about 4 mm in diameter

and merges medially with the ampullary portion of the

tube, which extends about 6 cm, passing anteriorly around

the ovary. At a point characterized by relative thickening

of the muscular wall along with a smaller diameter com-

pared with the ampulla, the isthmic portion begins and

extends about 2 cm toward the uterus. Within the

myometrium, the tube extends as a 1 cm-long intramural

segment until it joins the extension of the endometrial

cavity at the uterotubal junction. Throughout its extra-

uterine course, the tube lays in a peritoneal fold along the

superior margin of the broad ligament – the mesosalpinx.

The arterial blood supply has a dual origin from

branches of the ovarian and uterine arteries. Tubal

branches of the uterine artery pass in the mesosalpinx

laterally from the cornu of the uterus to anastomose

with tubal branches of the ovarian artery. Venous drainage

parallels the arterial supply via anastomosing tubal

branches of uterine and ovarian veins, also located in the

mesosalpinx. The arterial and venous distributions for

lateral portions of the tube are supplied by the ovarian

vessels whereas the uterine vessels supply the medial

portions of the tube. Drainage from the ovarian veins

is to the inferior vena cava on the right and renal vein

on the left. Drainage from the uterine plexus is to the

internal iliac vein. Tubal lymphatics typically drain into

ovarian and uterine vessels. The former and latter drain

into the para-aortic and internal iliac lymph nodes,

respectively.

The nerve supply of the tube is both sympathetic and

parasympathetic. Sympathetic fibers from T10 through L2

synapse in the celiac, aortic, renal, inferior mesenteric,

cervicovaginal, and possibly presacral plexuses. Sensory

pain fibers pass along with the sympathetic nerves to the

spinal cord at the level of T10–T12. Parasympathetic fibers

from the vagus nerve supply the lateral portion of the tube

via postganglionic fibers from the ovarian plexus whereas

the medial portion is innervated via S2–S4 parasympa-

thetic fibers synapsing in the pelvic plexuses.

Histology

A mucosa, wall of smooth muscle (muscularis or

myosalpinx), and serosa constitute the three layers of the

fallopian tube. The mucosal layer lies directly on the

muscularis. It consists of a luminal epithelial lining and

a scanty underlying lamina propria containing vessels and

spindle or oval mesenchymal cells. Although the lamina

propria may be small in area, this is the site of decidua in

5–12% of postpartum tubes (> Fig. 11.4), and decidua

Urogenital
ridge

Paramesonephric
duct

Mesonephirc
duct Fused

paramesonephric
ducts

Broad
ligament of

uterus

Ovary

a

b
c

. Fig. 11.2

Diagram of transverse section of female embryo. (a) through (c) show progressively lower levels through urogenital ridge.

The müllerian (paramesonephric) ducts (orange) eventually fuse and are then located medial to the wolffian ducts (blue).

The fusion of the müllerian ducts creates a transverse fold, which becomes the broad ligament (c) (From Sadler TW.

Langman’s Medical Embryology, 6th Edition. Baltimore: Williams & Wilkins; 1990:Figs. 15–23. Printed with permission from

Lippincott Williams & Wilkins)
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may be seen in 80% of tubes removed for ectopic

pregnancy [89]. The stroma of the plicae of the fallopian

tube tends to be more fibrotic in the postmenopausal

years. The mucosa increases significantly in its gross struc-

tural complexity as the lumen enlarges from the uterine to

the ovarian ends. The interstitial/intramural portion con-

tains a mostly flat mucosa with minimal undulation. It is

lined by endometrium in the most proximal portion at

the junction of the endometrial cavity and tubal ostium.

Farther away from the tubal ostium, the mucosa of the

interstitial/intramural portion is lined by an epithelial

lining that is more typical of distal portions of the tube

but with lesser numbers of ciliated cells. The isthmus

shows slightly greater undulation than is seen in the inter-

stitial/intramural portion and contains a limited number

of blunted plicae (> Fig. 11.5). In the ampulla, the plicae

are frond-like and delicate, and both secondary and

tertiary branches may be appreciated (> Fig. 11.6). The

infundibular and fimbriated end plical patterns are similar

to that of the ampulla except that the plicae of the fimbri-

ated end are essentially exophytic and have no underlying

smooth muscle wall. A distinct fimbria, the fimbria

ovarica, runs from the tubal ostium to one pole of the

ovary and is involved in ovum pick-up, in which there

appears to be a realignment of fimbriae in their relation-

ship to the ovary itself.

. Fig. 11.3

Posterior aspect (upper) and coronal section (lower) of fallopian tube including anatomic relationships with adjacent

structures. All five segments of the fallopian tube (intramural segment, isthmus, ampulla, infundibulum, and fimbriated

end) are illustrated (From Netter FH. Atlas of Human Anatomy. West Caldwell: CIBA-GEIGY Corporation; 1989:Plate 350.

Printed with permission from Elsevier, Inc. All rights reserved)
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The epithelium of the mucosa is composed of a single

layer of cells, or it may be pseudostratified. It predomi-

nantly consists of ciliated and secretory cells; the latter are

more numerous (> Fig. 11.7). A third cell, the intercalated

(‘‘peg’’) cell, is thought to exist. Some believe that this is

a variant of the secretory cell, but it is not reliably identi-

fied on H&E sections. Ciliated cells are more abundant in

the lateral portions of the tube, and the secretory cells are

more numerous in the medial portions. The ciliated cell

is columnar or round and has a mild to moderate amount

of eosinophilic or clear cytoplasm. The nucleus is oval

to round, and the chromatin is moderately granular

and slightly basophilic. Ultrastructurally, each of the cilia

is composed of a central pair of microtubules that

is surrounded by nine outer doublet microtubules.

In Kartagener’s syndrome, where cilia are scanty and

. Fig. 11.5

Isthmus. The appearance is similar to the interstitial

(intramural) segment except that themucosa shows slightly

more undulation with a limited number of blunted plicae

. Fig. 11.6

Ampulla. In comparison with the interstitial (intramural)

segment and isthmus, the ampulla has a greater diameter

of the entire cross section of the tube, greater diameter of

the lumen, and thinnermuscularis. The plical architecture of

the ampulla is more complex than that of the interstitial

(intramural) segment and isthmus

. Fig. 11.7

Mucosa of the fallopian tube. The epithelium contains

a mixture of ciliated (arrow) and secretory (arrowhead) cells

. Fig. 11.4

Decidua. The plicae are expanded due to decidual change

within the lamina propria. The decidual cells have cytologic

features similar to those of endometrial decidua. Scattered

lymphocytes are present in the background
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structurally/functionally defective, fertility is impaired but

not abolished [94]. The reader is referred elsewhere for

additional details regarding the structure and physiology

of fallopian tube cilia [147].

The secretory cell also is columnar and approxi-

mately the same height as the ciliated cell but often

narrower with scant eosinophilic cytoplasm. Its nucleus

is columnar, and it is thinner and slightly darker than

the nucleus of the ciliated cell. Immunohistochemically,

the normal mucosal epithelium of the fallopian tube

frequently and diffusely expresses WT-1, ER, and PR,

and the Ki-67 labeling index is typically <5%. The secre-

tory cell exhibits the immunophenotype HMFG2(+)/

PAX8(+)/p73(�) [28, 140, 201].

The morphologic characteristics of the tubal epithe-

lium change during life. Ciliated cells appear during early

fetal development and persist until the postmenopausal

years. At this time, as circulating estrogen levels drop, the

cilia are gradually lost. Estrogen therapy in postmeno-

pausal women, however, restores both the cilia and the

ability to transport particulate matter. The presence of

estrogen receptor in the fallopian tube also supports that

estrogen is involved with ciliogenesis. The characteristics

of the tubal epithelium change during the course of the

menstrual cycle [61]. Early in the cycle, the cells are of low

height, and the secretory cells appear relatively inactive. As

ovulation approaches, probably under the influence of an

increasing amount of estrogen, the secretory cells become

prominent and actually project above the luminal border

of the ciliated cells. In association with the effects of

estrogen and progesterone, changes in cilial maturity and

repeated ciliation and deciliation occur during the men-

strual cycle, including maximal ciliation around the time

of ovulation [61, 235]. Additional details of fallopian tube

physiology are available elsewhere [112].

In addition to the three epithelial cell types described

above, scattered lymphocytes may be seen located basally

above the basement membrane. Immunohistological

analysis of these lymphocytes indicates a preponderance

of the T-cytotoxic/suppressor subtype, consistent with

formation of mucosal-associated lymphoid tissue

(MALT) [163].

The tubal muscularis generally has two layers: an inner

circular layer and outer longitudinal layer. The circular

layer forms the major muscle mass of the tube. Its thick-

ness varies, being greater in the isthmus and lesser in the

ampulla/infundibulum. The outer longitudinal layer is

easily overlooked, as it is composed of inconspicuous

bundles of smooth muscle interspersed with loose con-

nective tissue containing numerous small blood vessels. At

the uterine end, beginning in the intramural tube and

extending laterally about 2 cm, there is, in addition, an

inner longitudinal layer. The serosa is lined by flattened

mesothelial cells. Beneath the mesothelium lies a small

amount of connective tissue containing a few collagen

fibers and blood vessels.

The wolffian or mesonephric duct develops in close

proximity to the fallopian tube, and remnants from it

normally persist throughout adult life. These remnants

consist of 10–15 mesonephric tubules lying within abun-

dant muscular stroma just peripheral to the fallopian tube.

The tubules (epoöphoron) are lined by a single layer of

low-columnar or cuboidal epithelium containing non-

ciliated or ciliated cells (> Fig. 11.8).

Gross Examination

Salpingectomy for Benign Disease, with or
Without Hysterectomy

In hysterectomies with benign disease, both fallopian

tubes should be measured in the longitudinal and trans-

verse dimensions. The serosa should be examined for

gross lesions. The patency of the fimbriated end can be

determined with a blunt probe. If a lesion is present, it

should be measured, its location (corneal/intramural,

isthmic, ampullary, infundibular, or fimbriated end)

noted, and its relationship to the lumen and serosa

described. The entire length of the tube should be

. Fig. 11.8

Wolffian (mesonephric) duct remnants. The tubules are

invested by abundant muscular stroma. Inset: They are

round and lined by a single layer of bland cuboidal cells.

This example is non-ciliated, but other cases may contain

cilia
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transversely cut (‘‘bread loafed’’) to identify lesions within

the lumen. Grossly visible lesions should be sampled. For

grossly unremarkable tubes, standard sections include �1

block from each side.

Hysterectomy and/or Oophorectomy with
Salpingectomy for Non-fallopian Tube
Malignant Disease

In hysterectomies for malignant disease, attention should

be given to identifying involvement of the fallopian tubes,

especially since focal disease may upstage the patient. The

tubes should be examined, measured, and cut as described

above. In cases of ovarian, peritoneal, or endometrial

serous carcinomas, it is advisable to submit all tissue

from both fallopian tubes for histologic examination to

identify tubal intraepithelial carcinoma (TIC), especially

in the fimbriated end (see >Carcinoma section below).

Total or Partial Salpingectomy for Tubal
Ectopic Pregnancy

The external appearance of the specimen should be care-

fully examined, and blood distending the lumen should be

sought and sampled. If the tubal pregnancy is apparent, its

site and location should be noted as described previously

and sampled. A rupture site if present should be described

and sampled. If the ectopic pregnancy is not obvious,

extensive sampling may be necessary. Even a tubal abor-

tion leaves foci of trophoblast at the implantation site.

Blood clot in the tube or as a separate specimen should

be sampled for microscopic examination to identify

trophoblastic cells or chorionic villi.

Bilateral Partial Salpingectomy for Tubal
Sterilization

The most important thing in this setting is to document

that the tube has been completely transected. This requires

complete cross sectioning of the entire tube, and submit-

ting the entire specimen for histologic examination.

Prophylactic Bilateral Salpingo-
Oophorectomy

Measurements should be made as specified above.

The fimbriated end should be amputated from the rest

of the tube and serially sectioned at 2-mm intervals along

the long axis. The entire length of the remaining tube should

be cut perpendicular to the long axis (‘‘bread loafed’’) at

2-mm intervals (> Fig. 11.9). The ovary should also be cut

perpendicular to the long axis (‘‘bread loafed’’) at 2-mm

intervals. All fallopian tube and ovarian tissue should be

submitted for histologic examination. Although there is

no standard in terms of how many H&E slides need to be

prepared from each block, our routine practice is one

H&E slide per block; however, it has been recognized

that in anecdotal cases, additional deeper H&E levels

may identify a small tubal intraepithelial carcinoma not

present on the initial H&E level.

. Fig. 11.9

Sectioning of fallopian tube from a prophylactic bilateral

salpingo-oophorectomy specimen. (a) Diagram of fallopian

tube prior to (upper) and during (lower) sectioning. From

the proximal-most end of the fallopian tube to the

beginning of the fimbriated end, transverse sections

(solid, vertical/diagonal, and red lines) should be cut at 2-mm

intervals. The fimbriated end should be amputated

(dashed, vertical, and red lines). The fimbriated end should

be cut at 2-mm intervals parallel to the long axis of the

fallopian tube (solid, horizontal, and red lines). All gross

tissue should be submitted for histologic examination.

(b) Gross photograph of fallopian tube after complete

sectioning as per (a)
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Salpingectomy for Tubal Neoplasms, with or
Without Hysterectomy and/or
Oophorectomy

A protocol for gross examination of a tube with carcinoma

has been developed by the Association of Directors of

Anatomic and Surgical Pathology [146]. This protocol

also lists the essential clinical, gross, and histologic infor-

mation which should be included in the pathology report.

The size of the specimen and tumor should be recorded, as

should the exact location of the tumor within the tube.

The external surface should be examined for visible dis-

ease, and any lesions should be sampled. It is important to

note whether the fimbriated end is open or closed, the

latter being determined by having a hydrosalpinx-like,

hematosalpinx-like, or pyosalpinx-like gross appearance.

At least three sections from the tumor should be obtained.

Sections should show the relationship of the tumor with

mucosa, depth of invasion, and serosa.

Non-neoplastic Lesions of Fallopian Tube

Metaplasia, Hyperplasia, and Other
Epithelial/Non-Epithelial Changes

The tubal epithelium may undergo various metaplastic

changes, including squamous, transitional, mucinous, or

oncocytic type (> Fig. 11.10) [68, 193, 214]. Mucinous

metaplasia may be associated with Peutz–Jeghers

syndrome and can also accompany chronic inflammation.

Arias-Stella reaction can occur with intrauterine preg-

nancy. Mucosal hyperplasia of variable degree and extent,

which may be bilateral, is frequent [162, 200, 241, 242]. It

is nonspecific, without clinical significance, and can be

associated with various conditions and lesions. The hyper-

plastic epithelium can show stratification, loss of cell

polarity, crowding of cells, and small papillary tufts; how-

ever, mitotic activity is usually low. In the setting of

inflammation, mucosal distortion (including plical

blunting and stromal fibrosis) may be seen. Nuclear atypia

can be present but is typically mild [107]. In some cases,

particularly those associated with marked salpingitis, the

degree of hyperplasia (including cribriform architecture)

. Fig. 11.10

Squamotransitional cell metaplasia. he upper center

portion shows more squamous differentiation while the

lower left portion shows more transitional cell

differentiation. Other cases may be of pure squamous or

transitional cell type

. Fig. 11.11

Epithelial hyperplasia. In the setting of inflammation,

mucosal distortion may be seen. (a) Marked distortion of

the plicae is present in this case of florid salpingitis. Other

foci (b) show glandular epithelium with cribriform

architecture. The nuclei exhibit only mild atypia and are

mitotically inactive. Ciliated cells can still be identified
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can simulate carcinoma (> Fig. 11.11) [43, 64]. This

differential diagnosis is diagnosed below in the section

on carcinoma. Severe epithelial changes that mimic early

adenocarcinoma may be produced by thermal artifact

(> Fig. 11.12).

Psammoma bodies (‘‘salpingoliths’’) are an occasional

finding. They are nonspecific and can be seen with

normal-appearing epithelium or in various miscellaneous

settings, such as chronic salpingitis associated with IgG

antibodies to Chlamydia, ovarian serous tumors, or

otherwise normal epithelium [152, 216].

Nests of cells morphologically similar to ovarian hilus

cells have been described in the mid-portion of the tube.

In the absence of either Reinke crystals or close association

with nonmyelinated nerve fibers, it is difficult to exclude

the possibility of an adrenal rest. Hilus cell nests with

Reinke crystals may be seen, however, in fimbrial stroma.

Ectopic pancreatic tissue or sex cord inclusions

(> Fig. 11.13) can rarely occur.

The tubal serosa, by invagination, may give rise to

a number of benign inclusion cysts. The simplest is

a 1- to 2-mm unilocular cyst lying directly beneath the

serosal surface lined by one or more layers of mesothe-

lial cells – a mesothelial inclusion cyst. By a process of

transitional cell metaplasia, small Walthard nests can

arise as 1- to 2-mm yellow-white nodules beneath the

serosa. Histologically, the Walthard nest may be solid or

cystic and resemble urothelium (> Fig. 11.14). The cells

have nuclei that are irregularly ovoid with a longitudi-

nal nuclear groove, giving them a coffee-bean appear-

ance. Both mesothelial inclusion cysts and Walthard

nests are common incidental findings of no clinical

importance.

. Fig. 11.12

Thermal artifact. This appearance may falsely suggest

adenocarcinoma because of the distorted and stratified

epithelium with darkly staining nuclei. However, closer

magnification will show nuclei with the streaming effect

that is characteristic of thermal injury

. Fig. 11.13

Sex cord inclusions in the fimbriated end of the fallopian

tube. Immunohistochemical stains for inhibin and calretinin

were diffusely positive. The ovaries were thoroughly

sampled, and an ovarian mass was not present. Photo

courtesy of Dr. Kathleen Cho (Univ. of Michigan Medical

School)

. Fig. 11.14

Walthard nests. Walthard nests may be either solid

or cystic. Closer magnification will show nuclei

which are bland with transitional (urothelial) cell

differentiation

538 11 Diseases of the Fallopian Tube and Paratubal Region



Endometriosis and Endosalpingiosis

Normally, endometrial tissue can be found within the

mucosa of the intramural and isthmic portions of the

fallopian tube. The presence of endometrial tissue within

the lumen has been referred to as ‘‘endometrial coloniza-

tion’’; however, it is unclear whether this is a variant of

normal as opposed to true endometriosis. Endometriosis

of the tube can be found within the lumen or myosalpinx

or on the serosa. In occasional cases, the configuration of

endometriosis may produce a mass clinically or grossly

simulating a tumor (‘‘polypoid endometriosis’’) [180].

A form of endometriosis designated ‘‘post-salpingectomy

endometriosis’’ occurs in the tip of the proximal stump of

the fallopian tube years after tubal ligation [44]. This form

is apparently common. Endosalpingiosis is ectopic tubal-

type epithelium involving the serosal surface of the tube.

Both endometriosis and endosalpingiosis are discussed in

detail in >Chap. 13, Diseases of the Peritoneum.

Salpingitis Isthmica Nodosa

Salpingitis isthmica nodosa (SIN) is a pseudoinfiltrative

lesion consisting of diverticula of tubal epithelium in the

isthmus. It occurs in women between the ages of 25 and 60

years (average, 30 years). SIN is often bilateral. The exter-

nal gross appearance is that of one or more nodularities in

the isthmus, ranging up to 1–2 cm in diameter. The serosa

is smooth. Grossly, the tissue is firm, and careful inspec-

tion may disclose some of the dilated diverticula.

Histologically at low-power magnification, round to

elongated dilated glands proliferate through themuscularis,

which is usually accompanied by nodular smooth muscle

hyperplasia and mural thickening (> Fig. 11.15). The

glands proliferate in a circumferential and swirling pattern

around the centrally dilated lumen of the fallopian tube.

In some sections, it may be possible to appreciate a com-

munication with the central lumen, indicating a divertic-

ular process. The glands are composed of a single layer of

bland tubal-type epithelium. An altered stromal reaction

is typically absent. However, SIN is frequently associated

with chronic salpingitis [132]. Endometrioid stromal cells

lying beneath the diverticula may be abundant; however,

they are usually sparse or absent. If both glands and

stroma are present, it may be difficult to distinguish SIN

from tubal endometriosis in some cases.

The etiology is unknown, but post-inflammatory dis-

tortion and an adenomyosis-like process are possibilities.

An important complication of SIN is infertility, and there

is a strong association with ectopic tubal pregnancy

[89, 104, 149, 183, 206]. A rare complication that we

have seen is rupture of a deep diverticulum through the

serosa, with subsequent mild intra-abdominal bleeding

and pelvic pain.

Ectopic Pregnancy

An ectopic pregnancy occurs when the developing blasto-

cyst implants at a site other than the endometrium of the

fundus or lower uterine segment. Because more than 95%

of ectopic pregnancies occur in the fallopian tube, the

terms ectopic pregnancy and tubal pregnancy are nearly

synonymous. However, implantation on both tubal fim-

briae and ovary or in the interstitial segment of the

fallopian tube (intramural pregnancy) or cornu, abdomi-

nal cavity, cervix, or retroperitoneum also may occur, in

descending order of frequency [29]. Hepatic, diaphrag-

matic, and splenic pregnancies are extremely rare [56].

Etiology

The mechanisms responsible for ectopic pregnancy are

largely unknown, but any disease process that alters the

normal tubal anatomy seems to increase the frequency.

Although delay in entering the uterine cavity may

. Fig. 11.15

Salpingitis isthmica nodosa. Glands infiltrate the wall in

a circumferential and swirling manner around the central

lumen in the fallopian tube. The glands aremostly rounded,

and some are cystically dilated. Occasional glands show

mild contour irregularities. Some glands contain blood

within the lumens. Closer magnification will show glands

lined by a single layer of bland tubal epithelium
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predispose the blastocyst to tubal nidation, experimentally

delayed conceptuses in rabbit, guinea pig, and mouse

oviducts degenerate and fail to implant. However, ectopic

pregnancy is reported uncommonly in nonhuman pri-

mates. As many as 88% and 43% of carefully studied

tubes with an ectopic pregnancy will show chronic salpin-

gitis and salpingitis isthmica nodosa, respectively [89].

Ultrastructural studies have demonstrated that the

mucosa of fallopian tubes in women with ectopic preg-

nancies have lower numbers of ciliated cells compared

with women who have intrauterine pregnancies [234].

Risk factors for ectopic pregnancy are (in descending

order of magnitude) prior ectopic pregnancy, prior tubal

surgery, smoking (>20 cigarettes/day), pelvic inflamma-

tory disease, multiple spontaneous abortions (�3), increas-

ing age (>40 years), prior medically induced abortion,

infertility (>1 year), multiple sexual partners (>5), and

previous intrauterine contraceptive device (IUD) use [27].

Clinical Features

Currently, ectopic pregnancy accounts for 1–2% of clini-

cally known pregnancies [3, 70, 232]. Simultaneous

ectopic and intrauterine implantations (heterotopic preg-

nancy) used to occur in 1 in 30,000 pregnancies decades

ago; however, the frequency now can be as high as

0.75–1% of pregnancies after undergoing assisted repro-

ductive technology [92, 150]. The classic presentation of

ectopic pregnancy includes amenorrhea with subsequent

vaginal bleeding and/or abdominal pain. Tubal rupture

is associated with intra-abdominal hemorrhage. The

frequency of left- versus right-sided ectopic tubal preg-

nancies is similar, but they are slightly more common on

the right [29, 30]. Rare cases are bilateral.

Serial serum beta-human chorionic gonadotropin

(b-hCG)measurements and transvaginal ultrasonography

are important parts of the clinical evaluation. Manage-

ment typically consists of either surgery (salpingectomy

or salpingostomy) or medical therapy (methotrexate).

Incomplete removal of trophoblastic tissue may result in

persistent ectopic pregnancy, which occurs in 2–11% and

4–20% of cases after laparotomy with salpingostomy and

laparoscopic salpingostomy, respectively [70, 79]. These

figures are similar to the frequency of failure with systemic

methotrexate therapy. In some cases, persistent ectopic

pregnancy may be a result of spillage of gestational tissue

from disruption/morcellation of the specimen after

salpingostomy or salpingectomy. In such instances, the

lesional tissue may be found as nodules/implants on

pelvic, omental, or uterine serosal surfaces [39, 63].

Pathologic Features

The unruptured tubal pregnancy is characterized grossly

by a somewhat irregular elongated dilatation of the tube,

with a blue discoloration caused by hematosalpinx

(> Fig. 11.16). Within the tube, most ectopic pregnancies

are found in the ampulla (�80%), isthmus (12%), and

fimbriae (5%) [29].

Nearly two thirds of cases contain a grossly or micro-

scopically identifiable embryo. Chorionic villi usually are

found in the blood-filled and dilated tubal lumen and, in

75% of cases, appear viable. Implantation is deeper and

more apt to be associated with a viable pregnancy when

the placentation occurs on the mesosalpingeal side of the

tube as compared with the anti-mesosalpingeal side [121].

The extra-villous intermediate trophoblast of the concep-

tus penetrates deep in the tubal wall. On occasion, this

proliferation may exhibit diffuse sheet-like architecture,

which can raise concern for a gestational trophoblastic

neoplasm or hydatidiform mole [33, 211]; however,

this appearance is within the range of proliferation that

can be encountered in ectopic pregnancies (> Fig. 11.17).

Perhaps because of the limited ability of the

endosalpingeal stroma to undergo decidualization, and

analogous to a placenta increta, the chorionic villi invade

muscularis and then serosa [181]. Another major differ-

ence compared with uterine implantation is the failure of

tubal trophoblast to differentiate into chorion frondosum

and chorion laeve [196], but a gestational sac can be seen

[181]. Vascular changes in mid-sized tubal arteries adja-

cent to ectopic pregnancies are similar to those found in

the vessels near uterine implantations, with invasion by

intermediate trophoblast, proliferation of the vascular

intima, and accumulation of foam cells in the intima.

. Fig. 11.16

Ectopic pregnancy. External view of dilated fallopian tube

containing an ectopic pregnancy. The cross section will

show a hemorrhagic cut surface

540 11 Diseases of the Fallopian Tube and Paratubal Region



Chronic salpingitis is found in nearly half the patients,

with a reported range of 29–88% [89]. Salpingitis isthmica

nodosa may also be present. Arias-Stella reaction can be

seen in the fallopian tube mucosa [159]. Clear cell hyper-

plasia has been reported [230].

The clinicopathologic features of extratubal ectopic

pregnancy vary according to the site [173]. Cornual or

interstitial pregnancies may expand up to about 12 weeks,

when rupture may lacerate one of the uterine arteries as

well as the entire side of the uterus. Cervical ectopic

pregnancy presents with bleeding similar to an incomplete

abortion. Because of the nature of the cervical tissue

underlying placental implantation, control of bleeding

may be difficult. Ovarian pregnancy is clinically similar

to tubal pregnancy, including frequent preoperative rup-

ture. More than half the patients in one series had a history

of previous reproductive tract disease or infertility [90].

Macroscopic examination typically reveals a hemorrhagic

mass replacing the ovary. Pathologic criteria for ovarian

pregnancy have been proposed as follows: (1) the tube

must be intact and separate from the ovary; (2) the gesta-

tional sac must occupy the normal position of the ovary;

(3) the gestational sac must be connected to the uterus by

the utero-ovarian ligament; and (4) ovarian tissue must be

demonstrated within the wall of the sac [90]. Pathologic

documentation of ovarian tissue within the pregnancy

may be difficult or impossible if treatment consists of

conservative resection or if the pregnancy has extensively

replaced the ovarian tissue.

Sequelae

The natural history of tubal ectopic pregnancy includes

spontaneous expulsion from the fimbriated end (tubal

abortion), as well as embryonal death and involution of

the conceptus. Typically, however, continued growth of

the trophoblast leads to increasing dilatation and weaken-

ing of the muscularis, with rupture at about the eighth

week. About 25% of tubal pregnancies have ruptured by

the time of diagnosis [69]. Hemorrhage due to rupture

may be massive, and ectopic pregnancy is a major cause of

maternal mortality during pregnancy. Rare ectopic preg-

nancies have proceeded to term with fetal viability.

In grossly normal fallopian tubes, chorionic villi or

placental site nodules may be found, indicative of a prior

unsuspected ectopic pregnancy [111, 168]. A subset of

tubal pregnancies forms a mass that, with involution of

trophoblast and reestablishment of the menstrual cycle,

may present problems in differential diagnosis. This

convoluted, blood-filled tube (including organization,

variable inflammation, and adhesions), often with

involved ipsilateral ovary, may simulate a tumor or an

endometrioma. Most, but not all, patients will have

detectable serum b-hCG. Extensive microscopic sampling

of this so-called chronic ectopic pregnancy may be

required to demonstrate trophoblastic tissue, which may

consist of nonviable chorionic villi [231]. In more

advanced pregnancy, death of the fetus with retention in

the extrauterine location may be followed by calcification

of the fetus (lithopedion) or both membranes and fetus

(lithokelyphopedion).

Polyps

Polyps of the fallopian tube have been classified as tumors

in the WHO Classification of fallopian tube neoplasms

and in other textbooks on gynecologic pathology; how-

ever, they are included in the non-neoplastic section of

this chapter for conceptual purposes. They are found in

approximately 1–3% of women undergoing hysterosal-

pingography for infertility and may cause proximal tubal

occlusion [50, 71]. Their causality of and relationship with

infertility has been debated in the literature. They are

typically small and preferentially occur in the intramural

segment of the fallopian tube, particularly at the tubal

ostium. Polyps are frequently bilateral. Although they are

removed for microscopic examination only rarely, histo-

logically they are of endometrioid type and resemble

endometrial polyps [145]. Given that endometriosis of

the tubal mucosa is found in some patients, it is possible

. Fig. 11.17

Exuberant intermediate trophoblast proliferation in an

ectopic pregnancy. The sheet-like architecture and atypical

epithelioid cells should not be mistaken for a gestational

trophoblastic neoplasm or hydatidiform mole. Chorionic

villi are present on the left side of the photograph

Diseases of the Fallopian Tube and Paratubal Region 11 541



that tubal polyps might represent a microscopic form of

polypoid endometriosis.

Infertility

Most of the diseases discussed in this chapter may result in

sufficient anatomic distortion to cause tubal infertility. In

contrast, purely physiologic tubal dysfunction is not well

defined but may be illustrated by the immotile cilia of

Kartagener’s syndrome that can lead to reduced fertility –

only 3 of 12 women in one series succeeded in becoming

pregnant [5]. Paratubal or fimbrial adhesions secondary

to endometriosis, prior pelvic inflammatory disease, or

appendicitis may interfere with normal tubal motility and

ovum pick-up. For a detailed discussion of the pathophys-

iology of fallopian tube cilia in various diseases in relation

to infertility, the reader is referred elsewhere [147]. Oblit-

erative fibrosis (possibly secondary to inflammation

within the uterus) or polyps at the uterine tubal ostium

may lead to obstruction at the uterotubal junction

[76, 139].

Issues Related to Sterilization Procedures

Sterilization by interference with tubal function involves

procedures designed to damage or obstruct the mucosa or

lumen of the fallopian tube by surgical removal of

a segment of the tube (bilateral partial salpingectomy),

rings/clamps, electrocoagulation, intratubal chemical

methods (e.g., silicone plugs and methylcyanoacrylate),

or intratubal mechanical devices (e.g., Essure system)

[62, 223]. Tubal resection should be confirmed by histo-

logic demonstration of a cross section of the fallopian tube

including the entire lumen. On occasion, histologic sec-

tions may only show fibromuscular/fibrovascular tissue

without fallopian tube mucosa. Such cases may represent

pelvic ligaments or vessels that were clinically mistaken for

a fallopian tube. In order to completely evaluate those

cases, it may be necessary to cut deeper levels from the

paraffin block, including the possibility of re-orienting

and re-embedding the tissue in the block so as to entirely

cut through it and find a fallopian tube lumen. The above

protocol also applies to cases in which a fallopian tube is

definitely present histologically but for which a complete

cross section of the lumen is not seen on the H&E slide.

In women who were initially treated by surgical resec-

tion, spontaneous re-anastomosis or fistula formation,

which may lead to fertilization and ectopic or intrauterine

pregnancy, are common mechanisms of sterilization

failure [221]. To identify the cause of failure of tubal

sterilization procedures, careful gross examination of the

specimen, occasionally specimen salpingography, longitu-

dinal orientation of the tubal segment in the paraffin

block, and meticulous sectioning techniques may be

necessary.

Salpingitis

Salpingitis consists of three major types: acute, chronic,

and granulomatous/histiocytic. On occasion, some cases

will have mixed features, but this section is arranged

according to the predominant histologic appearance.

Acute Salpingitis

Acute salpingitis is a purulent inflammatory process usu-

ally secondary to the passage of bacteria from the cervix

and uterine cavity into the tubal lumen [137, 154]. It is the

pathologic correlate of the clinical entity, pelvic inflam-

matory disease. It typically occurs in young, sexually

active, and reproductive-age women. Important risk

factors include patterns of sexual behavior and contracep-

tive use.

Grossly, the fallopian tube is enlarged and edematous

(> Fig. 11.18). The serosa is erythematous and may be

covered with fibrinopurulent exudates. Pus may also fill

the lumen. Histologically, the fallopian tube lumen,

. Fig. 11.18

Fallopian tube with acute salpingitis. The tube is enlarged

with a dilated lumen and erythematous mucosa. The wall is

edematous and thickened. Other examplesmay contain pus

in the lumen

542 11 Diseases of the Fallopian Tube and Paratubal Region



mucosa, and wall contain neutrophils, fibrinous debris,

and ulceration (> Fig. 11.19). Edema and lymphocytes

may be present as well. Mucosal hyperplasia and distor-

tion can be seen. The histologic appearance varies

according to the severity and phase of the disease. The

appearance may also vary somewhat based on the specific

causative microbial agent, as discussed below. Significant

fallopian tube-specific sequelae include infertility and

ectopic pregnancy.

It is not clear if organisms are carried upward by sperm

or trichomonads as vectors or whether some form of

passive transport is in effect [120]. The bacteria implicated

in acute salpingitis appear to be from two sources: sexual

transmission and lower genital tract flora. Although

Neisseria gonorrhoeae and Chlamydia trachomatis have

been considered the most common causative organisms,

meticulous bacteriologic studies indicate that most cases

are polymicrobial and that anaerobic bacteria, especially

Bacteroides species and peptostreptococci, frequently are

present, as well as aerobes such as Escherichia coli.

The presence of serum antibodies against gonococcal pili

in some of these women, however, suggests that gonococci

may initiate the process, only to be supplanted by

anaerobes. The role of mycoplasmas in acute salpingitis

is controversial, and viruses do not appear to be

etiologic. However, Herpes simplex virus infection involv-

ing the mucosa of a prolapsed tube with mixed acute and

chronic inflammation has been reported [141].

The gonococcus gains access to the tube most readily

at the time of menstruation. This situation corresponds to

the typical clinical presentation in which the onset of acute

pain occurs a few days after menses. The onset of

non-gonococcal, non-chlamydial acute salpingitis is not,

however, clearly related to the recent onset of menses

[227]. Elegant in vitro studies by Ward et al. [237] have

clarified the likely initial steps in gonococcal infection, and

the molecular mechanisms involved have been reviewed

elsewhere [67, 147]. N. gonorrhoeae perfused through the

lumen of cultured whole tubes attach only to non-ciliated

cells. Within 3 h, microvilli from the cells appear to

embrace the gonococci and adhere to them. The bacteria

then penetrate both the cells and intercellular junctions,

with cell lysis and sloughing. Adjacent ciliated cells are also

destroyed but are not invaded directly. Gonococcal lipo-

polysaccharide and gonococcal-induced tumor necrosis

factor-alpha and various other cytokines cause much of

the epithelial damage [148, 156], and the degree of path-

ogenicity likely depends on the bacterial as well as the host

genome [11]. After cell lysis, the bacteria penetrate the

subepithelial connective tissue. In vivo, this process is

considerably modified by the host response.

N. gonorrhoeae spreads via the epithelial surface and

thus causes mucosal damage. A brisk diapedesis of

granulocytes from capillaries into the mucosa and lumen

occurs, and there is vascular engorgement and edema of all

tubal layers. As the lumen fills with granulocytes and

cellular debris, and as the tube distends, pus may be seen

dripping from the fimbriated end in patients undergoing

laparoscopy. In severe cases, transudation of plasma pro-

teins results in a fibrinous exudate on the serosal surface,

which is erythematous because of vascular dilatation. The

cell necrosis, distension of the tube, and focal peritonitis

account for the symptoms of abdominal and pelvic pain.

Over time, repeated infections result in recurrent

symptoms as well as the anatomic changes of chronic

salpingitis, discussed below.

. Fig. 11.19

Acute salpingitis. (a) The mucosa shows distorted

architecture and abundant inflammation, including pus in

the overlying lumen. (b) The inflammatory component is

mixed but mostly composed of abundant neutrophils
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Chlamydia trachomatis is cultured frequently from the

cervix, uterus, and fallopian tubes in women with acute

salpingitis [131, 151]. It is thought that the damage of the

fallopian tube by Chlamydia is due to the 60-kDa chla-

mydial heat shock protein (hsp60), as well as other various

cytokines [147]. The histologic appearance of tubes

removed during the acute or subacute phase of chlamydial

salpingitis is virtually identical to that caused by the

gonococcus. There is an initial transmural and mucosal

infiltration of neutrophils with an intraluminal exudate.

Subsequently, there is a lymphoplasmacytic response with

variable numbers of residual granulocytes. Chlamydial

inclusion bodies have been identified within the epithelial

cells [240]. On occasion, the lymphofollicular response

may be so florid as to suggest lymphoma [236].

As a result of acute salpingitis (usually in the context of

gonococcal or chlamydial disease), fibrinous adhesions

develop between the fallopian tube serosa and surround-

ing peritoneal surfaces. Peritoneal inflammation may be

widespread, and thin so-called violin-string adhesions

may form between the liver and the anterior abdominal

wall as part of the Fitz-Hugh–Curtis syndrome.

In severe cases of acute salpingitis (as well as with

chronic or granulomatous salpingitis) with involvement of

the ovary regardless of the specific microorganism, both the

ovary and the tube are attached to one another by adhesions

and create a mass in the form of a tubo-ovarian abscess

(> Fig. 11.20). Tubo-ovarian abscesses can be unilateral or

bilateral. Histologically, the inflammatory component may

be predominantly composed of neutrophils or contain

a mixture of neutrophils, lymphocytes, histiocytes, and

plasma cells. Widespread necrosis is common. The back-

ground fallopian tube and ovarian parenchyma will be

markedly distorted, and abundant fibrous and edematous

stroma may be present. Although N. gonorrhoeae and

C. trachomatis are common bacterial causes of acute salpin-

gitis, they are isolated in culture only rarely from tubo-

ovarian abscesses. Both aerobic and anaerobic cultures of

any tubo-ovarian abscess should be obtained in the operat-

ing room or laboratory. Prior treatment with antibiotics

possibly may eliminate culturable organisms, but anaerobes

are commonly isolated.E. coli, Bacteroides fragilis, and other

Bacteroides species, Peptostreptococcus, Peptococcus, and

aerobic streptococci are the most commonly found organ-

isms [136]. Typically, these infections are polymicrobial.

Another organism that can result in tubo-ovarian

abscess is Actinomyces israelii, which is part of the

indigenous female genital tract flora [184]. Actinomycotic

infections of the tube are associated with intrauterine

contraceptive devices (IUDs) (see >Chap. 7, Benign Dis-

eases of the Endometrium) [60]. Anaerobic culture is

necessary to permit growth of Actinomyces israelii.

Microscopically, fragments of gram-positive filaments and

sulfur granules may be recognized within pus. Pseudoacti-

nomycotic radiate granules should not be mistaken for the

sulfur granules of actinomycosis [24, 192].

. Fig. 11.20

Tubo-ovarian abscess. In this case, bilateral tubo-ovarian

abscesses are composed of fibroinflammatory masses, and

the ovary and fallopian tube on each side are attached to

one another by adhesions. The cut surface will show

distorted fibrous tissue with edema, hemorrhage, and

necrosis

. Fig. 11.21

Physiologic salpingitis. A mild amount of acute

inflammation is present within the vascular spaces in the

mucosa. Other cases may have mild acute inflammation

within the mucosal epithelium or lamina propria
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An asymptomatic form of acute salpingitis (‘‘physio-

logic salpingitis’’) is seen in tubes removed during post-

partum ligation. Beginning about 5 h after delivery and

present up to 7–10 days later, a small number of acute or

mixed acute and chronic inflammatory cells are found in

the mucosa or lumen of 10% or more of specimens

(> Fig. 11.21). Attempts to culture aerobic or anaerobic

bacteria have been almost uniformly unsuccessful. The

process may be secondary to the trauma of delivery or

intrauterine tissue necrosis and is apparently of no clinical

significance.

Chronic Salpingitis

As a result of acute salpingitis, the proximity of the ovary to

the fimbriae allows multiple tubo-ovarian adhesions to

form, which may also cause occlusion of the tubal ostium.

If the fimbriae close before the ovary is involved as part of

a tubo-ovarian abscess, the inflamed and dilated tube can

form a pyosalpinx full of acute and chronic inflammatory

cells. When acute salpingitis resolves, the acute and most of

the chronic inflammatory cells gradually disappear, and the

patient is left with either a severely scarred tube in the form

of chronic salpingitis or a hydrosalpinx. C. trachomatis

DNA has even been detected in fallopian tubes in

a subset of cases that contained only chronic salpingitis

[103]. Thus, the finding of chronic salpingitis may imply

previous pelvic inflammatory disease in some patients.

In chronic salpingitis, the mucosal plicae are often

adherent to one another secondary to surface fibrin

deposition from acute salpingitis. This may be focal or

extensive. If it is severe enough, the bases of the fimbriae

may coalesce in the center with the fimbriae radiating

outward, or the tips of the fimbriae may adhere blocking

the lumen and causing a blunted end – the so-called

clubbed tube (> Fig. 11.22). Healing and organization in

the non-fimbriated portions of the tube also lead to per-

manent bridging between folds. Classically, this results in

so-called follicular salpingitis (> Fig. 11.23); however, that

term is a misnomer as it suggests a pattern of inflamma-

tion characterized by lymphoid follicles. In chronic

salpingitis, plicae may retain much of their size and

shape, but plasma cells, lymphocytes, or both are still

present in the mucosa (> Fig. 11.24). Often the height of

the folds appears reduced, and the plicae may become

blunted and have fibrous stroma. Therefore, the once

orderly pattern of the mucosa becomes distorted. The

mucosa may also be hyperplastic.

Hydrosalpinx is characterized by obliteration of

the fimbriated end and dilation of the tube, usually

the ampullary and infundibular portions (> Fig. 11.25).

If the ovary is first involved by tubo-ovarian adhesions,

the ovary may be compressed by the dilated tube. Because

a luminal communication usually can be demonstrated

between dilated and non-dilated portions of the tube, the

etiology of the dilatation can be obscure. The dilated tube

can become cystic and filled with serous fluid, and the wall

is generally white, thin, and translucent with occasional

fibrous adhesions on the external surface. The muscle

wall is either thin and atrophic or replaced by fibrous

tissue. Most of the epithelial lining consists of low-

cuboidal cells, but an occasional plica may persist with

columnar epithelium containing histologically normal

. Fig. 11.22

Clubbed tube. The fimbriated end is closed because of

fimbrial adhesions, creating a blunted end

. Fig. 11.23

Follicular salpingitis. The plicae are adherent to one

another, creating follicle-like spaces in the setting of

chronic salpingitis
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ciliated and secretory cells (> Fig. 11.26). A few lympho-

cytes may be found in the wall of the hydrosalpinx but are

more commonly absent.

Granulomatous/Histiocytic Salpingitis
and Foreign Bodies

Granulomatous and histiocytic inflammation of the

fallopian tube may result from infection by a number of

different organisms or be induced by a variety of

noninfectious processes, some of which include tissue

reactions due to microscopic foreign bodies.

Pseudoxanthomatous/Xanthogranulomatous Salpingitis

Pseudoxanthomatous salpingitis (variably referred to as

‘‘pigmentosis tubae’’) is characterized by lipofuscin- and

hemosiderin-laden macrophages within the lamina

propria of the mucosa of the fallopian tube, including

distension of the plicae, and is associated with endometri-

osis (> Fig. 11.27) [45, 78, 101, 164, 215]. The tubes may

be enlarged and edematous, with the mucosa having

a dark brown polypoid gross appearance. Despite the

association with endometriosis, this process also might

result from salpingitis with associated bleeding [45, 215].

It has been suggested that pseudoxanthomatous salpingi-

tis should be distinguished from xanthogranulomatous

salpingitis because of the latter’s association with pelvic

inflammatory disease and lack of association with

. Fig. 11.24

Chronic salpingitis. (a) Fibrotic and blunted plicae. (b) The

distorted plicae show the lamina propria filled with

lymphocytes and plasma cells

. Fig. 11.25

Hydrosalpinx. The fallopian tube is massively dilated,

producing a large cystic mass

. Fig. 11.26

Hydrosalpinx. Most of the dilated fallopian tube contains

a thin wall and atrophic mucosa. Residual small plicae are

present. Note the smooth muscle within the wall
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endometriosis [78]. In contrast with pseudoxanthomatous

salpingitis, xanthogranulomatous salpingitis has mucosa

which is usually grossly yellow and purulent, macrophages

which are foamy (as opposed to the dark brown macro-

phages in pseudoxanthomatous salpingitis), and other

types of inflammatory cells, including multinucleated

giant cells [78, 133]. A potentially related lesion that has

been described in the tube is xanthelasma [41].

Tuberculous Salpingitis

Mycobacterium tuberculosis historically has been the

predominant etiologic agent of granulomatous salpingitis.

The frequency of tuberculous salpingitis in women stud-

ied for tubal causes of infertility ranges from much less

than 1% in the USA to nearly 40% in India [178]. Twenty

percent of women who die of tuberculosis have tubal

involvement [208]. Primary infection of the genitalia, as

by coitus with a partner with genitourinary tuberculosis,

is extremely rare. Secondary spread via a hematogenous

route, usually from a primary pulmonary infection, is the

usual route of infection. For unclear reasons, the blood-

borne organism prefers the tubes rather than other parts

of the female genital tract. The primary pulmonary lesion

may not be radiologically evident, but extrapulmonary

involvement of the peritoneum, kidneys, or other sites

may be present. Lymphatic spread from primary intestinal

tuberculosis or direct spread from the urinary bladder or

gastrointestinal tract may occur. Tubal involvement is

usually bilateral. Although the earliest pathologic lesions

are microscopic, with advancing disease the tube increases

in diameter and may become nodular, mimicking salpin-

gitis isthmica nodosa. In the more common adhesive

form of the disease, multiple dense adhesions may form

between the tube and ovary, and the fimbriae and ostium

may be obliterated [93]. With the exudative form of dis-

ease, progressive distension mimics bacterial pyosalpinx.

Hematosalpinx, hydrosalpinx, tubo-ovarian abscesses, or

a so-called frozen pelvis may be found late in the disease

process [178]. In either form, serosal tubercles may be

present.

In early disease, microscopic lesions are mucosal based

with a typical granulomatous reaction of epithelioid his-

tiocytes and lymphocytes arranged in a nodular configu-

ration. Multinucleated giant cells are often seen, and focal

or massive central caseation may be present (> Fig. 11.28).

Immunosuppression can modify cellular immunity to

a point where granulomas fail to form, and with this

clinical information, the mere finding of acute and

chronic inflammatory cells should lead to consideration

of staining for acid-fast organisms. From the mucosa,

extension to the muscularis and serosa may occur. As the

tubercles enlarge and coalesce, they may erode through the

mucosa and discharge their contents into the tubal lumen,

and the tube may then become dilated. The mucosal

inflammatory reaction leads to progressive scarring, with

plical distortion and agglutination. Calcification can

occur in areas of fibrosis. Because tubercles may not be

present in a given section, the presence of caseation,

. Fig. 11.27

Pseudoxanthomatous salpingitis. The plicae are expanded

and distorted due to sheets of histiocytes with eosinophilic

cytoplasm in the lamina propria. This should not be

mistaken for decidualization

. Fig. 11.28

Granulomatous salpingitis due to tuberculosis.

Noncaseating granulomas are present in the mucosa. Note

calcifications and multinucleated giant cells. Other cases

may contain caseating granulomas
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fibrosis, or calcification in a tube may be the only histo-

logic finding that suggests the need for more thorough

evaluation. Notable mucosal distortion may result in

hyperplasia mimicking carcinoma.

There are several complications of tuberculous salpin-

gitis. Alteration in function is expected, and sterility is

almost universal because of the common bilaterality of

the disease. Because of repeated seeding of the endome-

trium from the infected tubes, the mycobacterial culture

and the histologic finding of endometrial granulomas on

curettage are diagnostically useful (see >Chap. 7, Benign

Diseases of the Endometrium).

Parasitic Salpingitis

Pinworm (Oxyuriasis) The pinworm, Enterobius

vermicularis, may migrate up the female genital tract,

embed in the tube, and cause an inflammatory reaction.

The tube can be involved with the ovary as a tubo-ovarian

abscess, or a fibrous nodular area may be present. Acute

and chronic inflammatory cells may be found together

with eosinophils and portions of a gravid female worm.

Ova can be released into the tissue, where they provoke

a granulomatous reaction (> Fig. 11.29), but identifica-

tion of ova can be obscured by calcification and

granulomas.

Schistosomiasis (Bilharziasis) Although tubal schistoso-

miasis may be one of the more common causes of granu-

lomatous salpingitis worldwide, it is rare in the USA. In

Africa, the fallopian tube is involved by schistosomiasis in

22% of all infected women [84]. The ova of Schistosoma

haematobium are most common, but Schistosomamansoni

eggs may be present in some women. Gross findings

appear to be related to fibrosis surrounding the ova, pro-

ducing a nodular or fibrotic tube. Histologically, the

inflammatory reaction is typically granulomatous and

may contain eosinophils, neutrophils, plasma cells, lym-

phocytes, and macrophages, including multinucleated

giant cells. Some granulomas may be present within the

stroma of the plicae and produce plical expansion. Ectopic

pregnancy has been reported as occurring synchronously

with tubal schistosomiasis in some patients.

Other Parasites Where the condition is common, hyda-

tid disease secondary to Echinococcus granulosus infection

may involve the female genital tract, including the adnexa.

Cysticercosis (Taenia solium) also has been described in

the tube [2]. Other rare parasites that have been reported

in the fallopian tube include Entamoeba histolytica (ame-

biasis). Liesegang rings should not be mistaken for para-

sites [46].

Fungal Salpingitis

Other fungi that rarely can cause tubo-ovarian abscesses

or granulomatous salpingitis include Blastomyces

dermatitidis, Coccidioides immitis, Candida, and Aspergil-

lus. These may be secondary to hematogenous spread or

disseminated disease.

Sarcoidosis

Sarcoidosis of the tube is rare [25]. Histologically,

noncaseating granulomas may be seen in the mucosa.

Culture, histochemical stains, and clinical information

are necessary to exclude other granulomatous diseases.

Crohn’s Disease

Crohn’s disease of the ileum, colon, or appendix may

secondarily involve the tube and ovary to produce

a granulomatous salpingitis and tubo-ovarian abscess.

Noncaseating granulomas can involve the entire thickness

of the tubal muscularis as well as the mucosa. The mucosa

may exhibit hyperplasia with reactive atypia [32]. Fistulas

from bowel to tube also can occur.

Other Types of Granulomatous/Histiocytic Lesions and

Foreign Bodies

Malakoplakia has rarely been reported in the fallopian

tube. Some vasculitides have a granulomatous pattern

. Fig. 11.29

Granulomatous salpingitis due to pinworm. This caseating

granuloma contains abundant eosinophils. A pinworm egg

(arrow) is present within the necrotic zone
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(see >Vasculitis section below) [20]. Foreign body gran-

ulomas due to starch and talc, as well as pulse granulomas

[197] can occur in the tube. In order to detect some

foreign bodies, granulomatous or histiocytic reactions

should be examined under polarized light. Extruded ker-

atin from endometrioid carcinomas with squamous dif-

ferentiation of the endometrium or ovary can produce

keratin granulomas on the serosa or fimbriated end of

the tube, as well as within the tubal lumen [124]. It should

be noted, however, that not all foreign bodies produce

a significant granulomatous or histiocytic response. Gela-

tin microsphere embolization particles (Embospheres1/

EmboGold1) used in uterine artery embolization for

treatment of uterine leiomyomas may sometimes be

found in the fallopian tubes or ovaries because of the

vascular anastomosis between the uterine and ovarian

arteries [123]. In the fallopian tube, these particles are

typically found within arterial lumens in the outer wall

of the tube or para-tubal locations. They usually elicit only

a mild lymphocytic response with rare multinucleated

giant cells as opposed to the marked multinucleated

giant cell reaction with a granulomatous or histiocytic

component seen with other foreign bodies.

Torsion, Prolapse, and Intussusception

Among the various anatomic displacements of the tube,

torsion is the most common. The usual predisposing

factor is cystic enlargement of the ipsilateral ovary.

A benign ovarian cyst or tumor is present in the majority

of patients, but in a minority, a malignant ovarian tumor

is the cause. Para-ovarian cysts also are associated with

torsion. Tubal enlargement secondary to hydrosalpinx or

pyosalpinx, or previous gynecologic surgery (especially

sterilization), are additional etiologies, but torsion may

occur in the absence of apparent adnexal disease [22]. The

typical patient is in the reproductive years, occasionally

pregnant, and complains of the sudden onset of lower

abdominal pain. At operation, the adnexa on one side is

twisted, usually once or twice. Venous outflow is

compromised early, and the resulting congestion may

lead to arterial compression. The adnexa often are

enlarged, edematous, and dark and show hemorrhagic

infarction. If surgical intervention is prompt, the tube

may be preserved. Asymptomatic or undiagnosed torsion

can occur.

Tubal prolapse into the vagina may occur rarely as

a complication of vaginal or abdominal hysterectomy

(see >Chap. 3, Diseases of the Vagina) [195]. Clinically,

this is characterized by dyspareunia, vaginal bleeding/dis-

charge, or abdominal pain beginning a few days to several

years after hysterectomy. However, some women may be

asymptomatic. On clinical examination, an excrescence is

seen in the vaginal vault, suggestive of granulation tissue

or carcinoma. Fimbriae may be apparent grossly. Severe

acute and chronic inflammation can be present micro-

scopically, and papillary architecture or pseudogland

formation by the tubal epithelium can mimic adenocarci-

noma. Due to admixed granulation tissue, it may be dif-

ficult to recognize the lesional tissue as a distorted segment

of fallopian tube; however, close scrutiny should reveal

papillae lined by benign tubal epithelium. Depending on

the specific differential diagnosis, immunohistochemical

staining for WT-1, ER/PR, CK7, CK20, p16, and/or Ki-67

may be of help.

Intussusception of the tube is rare. In one case, a para-

ovarian cyst was engulfed by the end of the tube, and the

fimbriated end was pulled into the ampulla [4].

Congenital Anomalies

Structural congenital anomalies of the fallopian tube are

rare. Diethylstilbestrol (DES) use during pregnancy was

discontinued decades ago, but surgical specimens from

patients who were born during the DES era may still be

examined today. In utero exposure to DES produces short-

ened, sacculated, and convoluted fallopian tubes. The

fimbriae are constricted, and the os is pinpoint [54]. The

mucosa may be absent, or when it is present, the plicae do

not develop [199].

Tubal duplication and accessory fallopian tubes

are uncommon, but the latter occur more frequently

[23, 47, 51, 83]. Absence of various segments of the

fallopian tube (also variably referred to as atresia, hypo-

plasia, or interruption), absence of the ampullary

muscularis, and complete absence of the tube have been

described. These may be unilateral or bilateral, and they

can occur with or without uterine anomalies, such as

unicornuate or bicornuate uterus (reviewed in Nawroth

et al. [167]).

Vasculitis

The fallopian tube can be involved by vasculitis as part of

localized or systemic disease, and involvement of the tube

is less frequent compared with other sites within the

gynecologic tract. Vasculitis involving the female genital
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tract can be of polyarteritis nodosa or giant cell arteritis

types, but the former is more common [82, 105]. Either

one or multiple arterioles/small arteries may be involved.

Clinical correlation is needed to determine whether or not

vasculitis is localized to the gynecologic tract; however, it is

uncommon for patients with vasculitis involving the

female genital tract to have either a previous diagnosis of

systemic disease or subsequent development of systemic

disease [82, 105].

Neoplasms of the Fallopian Tube

The neoplasms arising in the fallopian tube include benign

and malignant types, but malignant tumors are more

common than benign ones; however, both are infrequent.

They are commonly mistaken for chronic salpingitis or

pyosalpinx, both preoperatively and during the operative

procedure itself. Many benign tumors are small enough to

be incidental findings at laparotomy. The WHO Classifi-

cation of fallopian tube tumors is listed in >Table 11.1.

Most of these are nonspecific histologic types since the

same ones can be seen in other gynecologic sites, especially

the ovary.

Benign Neoplasms

Adenomatoid Tumor

Adenomatoid tumor (benign mesothelioma) is the most

frequent type of benign tubal tumor. Previously reported

lymphangiomas probably represent examples of this

entity. They are usually only 1–2 cm in diameter,

appearing as a nodule beneath the tubal serosa, and are

yellow or white-gray on cross section. Rare cases are bilat-

eral. Similar lesions may be found in the uterus, cul-

de-sac, or ovary (see >Chap. 10, Mesenchymal Tumors

of the Uterus). Their origin is presumed to be from the

cells of the serosal mesothelium. A fortuitous section may

. Table 11.1

Histologic classification for neoplasms of the fallopian tube,

including gestational trophoblastic disease: Modified 2003

WHO Classification

Epithelial

Benign, including mixed epithelial–mesenchymal tumors

Papilloma

Cystadenoma/cystadenofibroma (specify histologic type)

Metaplastic papillary tumor

Other

Borderline tumor (atypical proliferative, low malignant

potential)

Serous

Mucinous

Endometrioid

Other histologic types

Malignant

Non-invasive carcinoma

Tubal intraepithelial carcinoma (specify histologic type

when possible)

Invasive carcinoma

Serous

Mucinous

Endometrioid

Clear cell

Transitional cell

Squamous cell

Undifferentiated

Other histologic types

Mixed epithelial–mesenchymal

Adenofibroma (specify histologic type)

Adenosarcoma

Malignant müllerian mixed tumor (MMMT; carcinosarcoma)

Soft Tissue

Leiomyoma

Leiomyosarcoma

Mesothelial

Adenomatoid tumor

Germ cell

Teratoma

Mature

Immature

Other histologic types

Gestational trophoblastic disease

Placental site nodule

Hydatidiform mole

Choriocarcinoma

Placental site trophoblastic tumor

Other histologic types

Secondary involvement

Gynecologic and non-gynecologic carcinomas

. Table 11.1 (Continued)

Hematolymphoid

Lymphoma

Leukemia

Malignant mesothelioma

Other histologic types
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demonstrate a connection between serosa and tumor, but

usually the serosa covers the lesion.

Microscopically, the tumor may be large enough to

displace the tubal lumen eccentrically and may grow into

the supporting stroma of the luminal folds in an infiltrat-

ing manner. Multiple, small, slit-like, or ovoid tubules

proliferate through the muscular wall of the fallopian

tube; however, the stroma may be fibrous or hyalinized

(> Fig. 11.30). Foci of chronic inflammation can also be

present. A single layer of low-cuboidal or flattened epithe-

lial-like cells, which contain abundant eosinophilic cyto-

plasm with variably sized vacuoles and round and bland

nuclei line the tubules. Mitotic figures are rare. The

tubules may be empty or contain pale fluid. Infarction

may occur in adenomatoid tumor. When it occurs, and

when marked, there is the potential for confusion with

other lesions, such as adenocarcinoma, because of the

obscured junction between adenomatoid tumor and

non-neoplastic tissue, pseudoinfiltration, solid patterns

in viable tumor, and reactive atypia [218].

Histochemical studies have shown Alcian blue-posi-

tive, hyaluronidase-digestible material in the cells and

spaces; however, this material may be absent after routine

processing for histologic sections. No significant glycogen

or intracellular epithelial mucin is present, as might be

found in a tumor of müllerian origin. Immunohisto-

chemically, tumors express mesothelial markers (WT-1,

calretinin, CK5/6, D2-40) and are usually negative for

epithelial-specific markers (Ber-EP4, B72.3, MOC-31,

ER, PR). Electron microscopic studies also support

a mesothelial origin for these lesions. Clinically, they are

asymptomatic, and recurrences after adequate excision

are rare.

The most important lesion to be considered in the

differential diagnosis, particularly at the time of frozen

section, is metastatic signet ring cell carcinoma. Clinical

data such as prior history of a carcinoma (some primary

tumors may be occult, and such a history will not be

known), extra-fallopian tube tumor seen intraoperatively

(especially if multifocal), bilaterality, and histologic pres-

ence of a combination of glands, papillae, and solid sheets

of tumor help favor a diagnosis of carcinoma. Nuclear

atypia and mitotic activity should raise suspicion for car-

cinoma, but some signet ring cell carcinomas may lack

these features. A source of confusion may be the presence

of the Alcian blue-positive, hyaluronidase-digestible

material within the lumens of the tubules in adenomatoid

tumor. At the time of intraoperative consultation, this

material resembles epithelial-type mucin on H&E frozen

section slides; however, it is lost during routine processing

and, as a result, is not present in permanent H&E sections.

. Fig. 11.30

Adenomatoid tumor. (a) Nodular configuration in the wall

of the fallopian tube. (b) Diffuse proliferation of tubules

that infiltrate the myosalpinx. Foci of chronic inflammation

are also present. (c) The tubules are lined by a single layer of

flat eosinophilic cells with cytoplasmic vacuoles and bland

nuclei. The lumens of the tubules are empty. An

intraluminal thin cytoplasmic strand, which can be focally

seen in some cases, is present (arrow)
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After frozen section analysis, immunohistochemical stains

specific for mesothelial and epithelial markers will help aid

distinction.

Epithelial Tumors

Papilloma is rare [87]. It is composed of an intraluminal

mass with an ‘‘adenomatous’’ and very complex papillary

proliferation. At low power, the proliferation resembles an

exaggerated pattern of tubal mucosa with fine stromal

fibrovascular cores, and the quantity of papillae is much

greater than in the normal fallopian tube (> Fig. 11.31). At

higher power, the epithelium resembles normal fallopian

tube mucosa, including the presence of ciliated and secre-

tory cells. The nuclei are bland, and mitotic activity is not

seen. In our anecdotal experience, fallopian tube papil-

loma diffusely expresses ER and WT-1, and the Ki-67

proliferation index is low. Because of the complex papil-

lary proliferation, this tumor may be confused with atyp-

ical proliferative (borderline) serous tumor, low-grade

serous carcinoma, or a villoglandular variant of

endometrioid carcinoma. Although very complex, the

orderly degree of papillary branching of papilloma is in

contrast to a greater degree of complexity and hierarchical

papillary branching with cellular stratification and tufting

of atypical proliferative (borderline) serous tumor. The

fine micropapillary tufting, associated psammoma bodies,

and stromal invasion of low-grade serous carcinoma are

not seen in papilloma. At low power, papilloma can

resemble a villoglandular endometrioid carcinoma, but

closer examination at high power shows endosalpingeal

cell types and an absence of endometrioid differentiation.

Furthermore, squamous metaplasia, endometriosis, and

foci with solid growth would favor endometrioid

carcinoma.

Metaplastic papillary tumor is rare and found as an

incidental finding in the lumen of the fallopian tube

during the postpartum period [19, 119, 203]. It is of

microscopic size and composed of broad papillae lined

by stratified and tufted epithelium with cells showing

abundant eosinophilic cytoplasm (> Fig. 11.32). The

nuclei do not exhibit malignant features. It is not clear

whether this lesion is a papillary metaplastic proliferation

or small atypical proliferative (borderline) serous tumor

associated with pregnancy. Regardless, the behavior

appears benign.

Cystadenomas have been reported but are rare.

Although the topic of whether or not atypical proliferative

(borderline) tumors are benign has been debated in the

literature, these tumors are included in the benign neo-

plasms section of this chapter for simplicity. Rare atypical

proliferative (borderline) serous, endometrioid, and clear

cell tumors of the fallopian tube have been reported. The

. Fig. 11.31

Fallopian tube papilloma. Abundant papillae with complex

branching resemble the plicae of normal fallopian tube.

Closer magnification will show the same type of epithelium

seen in normal fallopian tube

. Fig. 11.32

Metaplastic papillary tumor. The tumor is small and

characteristically located within the lumen of the fallopian

tube. It contains a limited number of medium-sized

papillae. Closer magnification will show papillae lined by

columnar to cuboidal cells that have abundant, dense, and

eosinophilic cytoplasm with nuclei, which are bland or

have, at most, mild atypia. Only a limited degree of

stratification is present
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literature is too limited to predict their outcome; however,

behavior similar to their ovarian counterparts would be

anticipated. Atypical proliferative (borderline) mucinous

tumors have been described, but such cases should be

rigorously evaluated to exclude the likely possibility that

they represent secondary involvement of the fallopian

tubes from a non-ovarian site.

Leiomyoma and Adenomyoma

Leiomyoma is the most common mesenchymal tumor

of the fallopian tube; however, these tumors are much

less common than uterine leiomyomas. They are usu-

ally small and grossly and microscopically similar to

those found in the uterus and other gynecologic sites,

and they can undergo similar degenerative changes.

Rarely, benign glands and smooth muscle may be so

intimately involved in a tumor that a diagnosis of

adenomyoma may be warranted; however, these may

arguably represent endometriosis with smooth muscle

metaplasia (‘‘endomyometriosis’’) or the so-called uter-

ine-like mass.

Other Benign Mesenchymal and Mixed
Epithelial–Mesenchymal Tumors

Although adenofibromas producing clinical masses are

uncommon, those of microscopic size are not infrequent.

In one consecutive series of fallopian tubes unassociated

with tubo-ovarian malignancy or inflammatory disorders,

and in which all tubal tissue was submitted for histologic

examination, adenofibromas were found in 30% of cases

[26]. In that study, the majority were <0.3 cm in size, and

only a small subset were >1 cm. All arose in the fimbria.

Some may be synchronously associated with an ovarian

adenofibroma. Histologically, fallopian tube adenofibromas

resemble their ovarian counterparts, with admixed epithe-

lial and mesenchymal components (> Fig. 11.33). The

epithelial component may contain papillary clefting

and is frequently cystic or composed of small round

tubules. Most tumors are of serous histologic type, but a

minority of the tumors are of endometrioid type [7]. The

mesenchymal component is hypercellular, densely

fibrotic, or hyalinized. In lesions <0.1 cm in size, an

epithelial component may be absent, and the diagnosis

of an early adenofibroma may be suggested because of

a patch of cellular spindled stroma with a subepithelial

arrangement.

Cystadenofibroma, hemangioma, lipoma, chondroma,

angiomyofibroblastoma, angiomyolipoma, and neural

tumors are rare but have been reported. Their microscopic

appearances are similar to their counterparts elsewhere in

the body.

Teratoma

Tubal teratomas are rare. Clinically, a patient with a tubal

teratoma usually is nulliparous and in the fourth decade.

Grossly, the tumors are located most frequently in the

lumen, often attached by a pedicle to the inner tubal

wall. They may, however, be intramural or attached to

the serosa. On section, they are more often cystic

than solid and may be small (1–2 cm in diameter) or

large (10–20 cm in diameter). As with their ovarian coun-

terparts, ectodermal, mesodermal, and endodermal tis-

sues are represented by mature elements. Most are in the

form of a dermoid cyst. Rare teratomas consisting entirely

of mature thyroid tissue have been described in the tube of

women without clinical hyperthyroidism. Only rare cases

of immature teratoma of the fallopian tube have been

reported, including a mixed germ cell tumor in which

one of the components was an immature teratoma

[144]. Although ovarian teratomas appear to originate

from abnormally developing ova, the pathogenesis of

fallopian tube teratomas is unclear.

. Fig. 11.33

Adenofibroma. Note the biphasic architecture with cellular

fibromatous stroma and round glands lined by a single

layer of bland cuboidal epithelium. Other cases may be

predominantly composed of round and blunted papillae

with cleft-like architecture or have an abundant component

of tubules
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Malignant Neoplasms

Carcinoma

The history of the discovery and evolution about knowl-

edge of carcinoma of the fallopian tube during the nine-

teenth and twentieth centuries has been reviewed

elsewhere [244] and will not be repeated here. In the recent

past, ‘‘carcinoma in situ’’ of the fallopian tube was consid-

ered uncommon since the majority of patients with

fallopian tube carcinoma presented with advanced stage

disease. Therefore, at the time of presentation, most

tumors were of bulky size, and patients had symptomatic

disease. Over the last several years, early tubal carcinomas

(i.e., those that are commonly of microscopic size and

clinically occult) have become diagnosed more frequently

due to complete histologic examination of all fallopian

tube tissue from prophylactic bilateral salpingo-

oophorectomy specimens.

Clinical Features

Primary adenocarcinoma of the tube is uncommon, and it

has been estimated to account for 0.7–1.5% of invasive

malignancies of the gynecologic tract [21, 190]. However,

the true frequency is difficult to determine, partly because

some fallopian tube carcinomas might be misclassified as

‘‘ovarian’’ (see below). The incidence of fallopian tube

carcinoma is 0.41 per 100,000 women in the USA [222].

Tumors with ‘‘carcinoma in situ’’/intraepithelial carci-

noma and small tumors with microscopic invasion are

usually asymptomatic and more commonly seen as occult

findings in prophylactic bilateral salpingo-oophorectomy

specimens (see Occult Disease in >Prophylactic Bilateral

Salpingo-Oophorectomy Specimens section below for

details regarding clinical presentation). They may be

occasionally detected when tumor cells exfoliate into

the fallopian tube lumen and are then found in endo-

metrial or endocervical biopsies/curettages or Pap

smears. In such instances, a fallopian tube origin may

not be clinically evident at first (and sometimes not

even grossly evident at the time of hysterectomy), and

further clinical evaluation is needed to eventually iden-

tify the true origin in the tube. Likewise, in rare cases,

occult invasive tubal carcinoma may present as a distant

metastasis (e.g., malignant pleural effusion or meta-

static carcinoma of unknown primary site in a

supraclavicular lymph node).

Most women with symptomatic tumors are between

50 and 80 years of age, with the mean age in large studies

ranging from 56 to 63 years [8, 98, 202, 222]. Tubal

malignancies in women younger than age 40 years are

very uncommon. Ninety percent of patients are white,

non-Hispanic. A substantial proportion of women are

nulliparous or have a previous history of infertility or

pelvic inflammatory disease. Some patients have had

a previous malignancy, usually breast carcinoma. A small

percentage of patients have a synchronous tumor in

another gynecologic site. The most common symptoms

and signs are abnormal uterine bleeding/vaginal dis-

charge, abdominal/pelvic mass, abdominal distention,

and abdominal pain; however, a small subset of cases will

be detected as an incidental finding as part of another

gynecologic disorder [8, 17, 185]. Between 5% and 14%

of women have ascites at the time of presentation [17, 66].

The classic symptom complex hydrops tubae profluens

(intermittent colicky abdominal pain relieved by sudden

discharge of watery fluid per vagina) is only present in

a very small percentage of patients. Serum CA-125 is

elevated in most but not all patients. Some patients have

an elevated serum b-hCG level, which has been attributed

to ectopic production. A subset of patients have tumor in

endometrial biopsies/curettages or Pap smears. Because of

the rarity of fallopian tube carcinoma, as well as the

clinical presentation that simulates an ovarian tumor,

a correct preoperative diagnosis of fallopian tube carci-

noma is uncommon. Rare patients can have an associated

paraneoplastic syndrome [153, 213].

In symptomatic cases, women with BRCA-associated

tumors present at an age slightly younger than those with

sporadic tumors, and both patient groups have similar

clinicopathologic features; however, information in the

literature is too limited to make definitive conclusions

regarding prognostic differences [38, 143].

FIGO Stage

The staging system for fallopian tube carcinoma is that of

the International Federation of Gynecology andObstetrics

(FIGO), which is primarily based on surgical pathology

findings. Tubal intraepithelial carcinoma (TIC)

represented stage 0 disease prior to the Seventh Edition

of the AJCC Cancer Staging Manual; however, stage 0 no

longer exists in the current system. With stage I tumors,

disease is confined to the fallopian tube (> Fig. 11.34).

Involvement of other pelvic sites represents stage II, and

with stage III, tumor involves the peritoneum outside of

the pelvis. Finally, distant metastases are classified as

stage IV. Details are listed in >Table 11.2.

The staging terminology for cases with TIC and only

positive washings is unclear. Some clinicians consider this

scenario FIGO stage 0 (prior staging system) while other

authors have designated this stage IC. As TIC can be

associated with disease on ovarian or peritoneal surfaces

554 11 Diseases of the Fallopian Tube and Paratubal Region



(especially, since many TICs are located in the fimbriated

end of the tube and, therefore, have direct access to the

peritoneal cavity), one can speculate whether TICs with

only positive washings should be considered greater than

stage 0 (prior staging system).

It has been suggested that intraluminal masses without

invasion qualify as neither stage 0 (prior staging system)

nor stage IA [8]. Also, because of observed differences in

prognosis for stage I fallopian tube carcinomas with dif-

ferent depths of invasion into the wall (similar to other

abdominal/pelvic organs with a muscular wall), it has

been recommended that the FIGO stage should be mod-

ified since such cases are not appropriately represented by

the current version of the FIGO staging system. Alvarado-

Cabrero et al. have proposed that stage I cases should be

divided into substages IA-0 (intraluminal masses without

invasion into lamina propria), IA-1 (invasion into lamina

propria but not muscularis), and IA-2 (invasion of

muscularis) [8]. As it has also been suggested that carci-

nomas in the fimbriated end without invasion have

a worse prognosis than carcinomas invading the wall of

the tube because of direct access to the peritoneal cavity, it

has been proposed that the FIGO system should be

modified since the former are not represented by the

current version [7, 8]. This proposed stage would be

designated I(F).

The majority of patients with symptomatic disease

have advanced stage disease at presentation (stage >I). In

the largest clinicopathologic study using hospital-based

cases by Baekelandt et al., the distribution of stage was as

follows: stage 0 (6%) (prior staging system), stage I (27%),

stage II (22%), stage III (35%), and stage IV (12%) [17].

These results are similar to those of other large hospital-

based or population-based studies, which have found the

percentage of stage I cases to be 30–56% [96, 98, 202, 222].

. Table 11.2

International Federation of Gynecology and Obstetrics

(FIGO) staging system for fallopian tube carcinomaa

Stage I

Growth limited to fallopian tubes

IA: Growth limited to one tube with extension into

submucosab and/or muscularis but not

penetrating serosal surface; no ascites

IB: Growth limited to both tubes with extension

into submucosa and/or muscularis but not

penetrating serosal surface; no ascites

IC: Tumor either Stage IA or Stage IB with

extension through or onto tubal serosa or with

positive ascites/peritoneal washings

Stage II

Growth involving one or both fallopian tubes with

pelvic extension

IIA: Extension and/or metastases to uterus and/or

ovaries

IIB: Extension to other pelvic tissues

IIC: Tumor either Stage IIA or IIB and with positive

ascites/peritoneal washings

Stage III

Tumor involving one or both fallopian tubes with

peritoneal implants outside pelvis and/or positive

retroperitoneal or inguinal lymph nodes.

Superficial liver metastasis equals stage III. Tumor

appears limited to true pelvis but with

histologically proven malignant extension to

small bowel or omentum

IIIA: Tumor grossly limited to true pelvis with

negative lymph nodes but with histologically

confirmed microscopic involvement of abdominal

peritoneal surfaces

IIIB: Tumor involving one or both tubes with

histologically confirmed implants of abdominal

peritoneal surfaces, none exceeding 2 cm in

diameter. Lymph nodes are negative

IIIC: Abdominal implants >2 cm in diameter and/

or positive retroperitoneal or inguinal lymph

nodes

Stage IV

Growth involving one or both fallopian tubes with

distant metastases. If pleural effusion is present,

tumor cells must be present to be Stage IV.

Parenchymal liver metastasis equals Stage IV

From Pettersson with slight modifications [186]
a Stage 0 does not exist in the 7th Edition of the AJCC Cancer Staging

Manual
b ‘‘Submucosa’’ is interpreted as meaning lamina propria

. Fig. 11.34

Stage IA fallopian tube carcinoma. Carcinoma invades into

the underlying lamina propria
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The true stage distribution of all fallopian tube carci-

nomas in the general population is difficult to determine

because of the existence of two patient populations, which

are usually not included together in the same studies –

patients with asymptomatic tumors (i.e., occult tubal car-

cinomas in prophylactic bilateral salpingo-oophorectomy

specimens from women with an increased genetic risk

for carcinoma) and those with symptomatic tumors (i.e.,

women with bulky tumors and advanced stage disease

who may not be suspected of having an increased genetic

risk for carcinoma).

Intraoperative and Gross Features

Bilaterality is infrequent (3–13% of cases) [8, 17, 98, 222].

The average tumor size is 5 cm (range, 0.2–10 cm) [8]. The

fallopian tube is dilated in slightly over one half of cases,

which intraoperatively can bemistaken for a hydrosalpinx,

hematosalpinx, or pyosalpinx [8]. The tumor can appear

as one or more yellow to tan nodules or amass that fills the

lumen (> Fig. 11.35). Hemorrhage or necrosis is frequent.

Most tumors are within the tubal portion (usually the

distal two thirds), but a small percentage is located in the

fimbriated end.

Histologic Features

Intraepithelial Carcinoma Noninvasive carcinomas of

the fallopian tube have traditionally been considered ‘‘car-

cinoma in situ.’’ With recognition of early carcinomas

without invasion of underlying fallopian tube stroma in

prophylactic bilateral salpingo-oophorectomy specimens,

the term tubal intraepithelial carcinoma (TIC) has

become popular in recent years. Given the ability of TIC

to spread beyond the fallopian tube without invasion of

underlying stroma (see below), the term carcinoma in situ

should be abandoned because it implies that there is no

potential for metastasis.

Histologically, TIC is the earliest morphologically

recognizable form of carcinoma. It is characterized by

absence of invasion of underlying fallopian tube stroma

and the presence of cytologic abnormalities that result in

the fallopian tube epithelium appearing darker than adja-

cent normal epithelium at low-power magnification

(> Fig. 11.36). In cases with invasive carcinoma in the

same tube, TIC may be found directly adjacent to inva-

sion. TIC may occur as a single focus or multifocally. The

lesional epithelium is typically flat, but some degree of

stratification may be seen. The luminal border may be

straight or exhibit variable amounts of irregular contours

and hobnail morphology. With increased stratification,

small tufts of detached cells can be found within the

tubal lumen. At high-power magnification, the lesional

cells lack cilia and show variable combinations of nuclear

enlargement, increased nuclear-to-cytoplasmic ratios,

hyperchromasia or irregular chromatin distribution, loss

of polarity, prominent nucleoli, and mitotic figures

(> Fig. 11.37). Nuclei may be oval or columnar but are

frequently round.

The lesional cells of TIC show secretory cell differen-

tiation [140]. Also, they cytologically resemble the cells of

high-grade serous carcinoma. For these reasons, as well as

what is known about the pathogenic relationship between

TIC and invasive high-grade serous carcinoma (see below),

most TICs should be considered as being of serous histo-

logic type. Therefore, the diagnostic terms ‘‘tubal serous

intraepithelial carcinoma’’ and ‘‘tubal intraepithelial

carcinoma’’ should usually be considered synonymous.

However, rare endometrioid TICs have been reported [113].

Before diagnosing an incidental lesion as TIC in

a routine specimen, it is necessary to submit all remaining

fallopian tube tissue for histologic examination as invasive

carcinoma can be of small size.

Tubal dysplasias have been described in the literature,

and the clinical significance of such lesions is unclear.

Furthermore, standardized criteria and terminology, as

well as reproducibility studies, have not been published.

Accordingly, use of the diagnostic term ‘‘dysplasia’’ is dis-

couraged. For worrisome atypical mucosal lesions of the

fallopian tube which do not entirely qualify as TIC based on

a combination of histologic and immunohistochemical

. Fig. 11.35

Fallopian tube carcinoma. The cut surface is slightly

heterogeneous, nodular, irregular, and yellow-tan. For

comparison, the structure at the upper left is the ovary

uninvolved by tumor
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features (see below), one option for handling such prob-

lematic cases is to use a descriptive diagnosis with a com-

ment that the lesion is concerning for but not sufficiently

diagnostic of TIC.

Invasive Carcinoma Some otherwise conventional-

appearing high-grade serous carcinomas within the

lumen of the fallopian tube may be small without enlarge-

ment of the fallopian tube and lack invasion of the under-

lying tubal stroma. Such morphology in occasional cases

can overlap with the upper morphologic limit of TIC,

especially when the latter shows an increased degree of

stratification. In such cases, the diagnostic threshold

between TIC versus a small intraluminal high-grade

serous carcinoma without invasion of underlying

fallopian tube stroma is subjective and varies between

authors [113, 244]. However, some authors have suggested

that intraluminal masses without invasion qualify as nei-

ther stage 0 (prior staging system) nor stage IA (see FIGO

Stage above) [8].

Some invasive carcinomas may be of small volume. As

these may not be clinically evident, and in order to assess

the possibility of the fallopian tube being a primary site of

occult disease, it is important to submit all remaining

fallopian tube tissue from grossly unremarkable tubes

. Fig. 11.36

Serous tubal intraepithelial carcinoma (STIC). (a) STIC is

composed mostly of a flat proliferation of cells. However, at

low-power magnification, STIC is visible because of the

thicker and darker epithelium (arrowheads) compared with

adjacent normal tubal epithelium (arrow). (b) Abrupt

transition between STIC and normal tubal epithelium

. Fig. 11.37

Serous tubal intraepithelial carcinoma (STIC). (a) The

lesional cells can be hyperchromatic with high nuclear-to-

cytoplasmic ratios, stratification, and loss of polarity (upper

half of photograph), or they may show enlarged and round

nuclei with vesicular chromatin, nucleoli, and mitotic

figures (lower half of photograph). (b) Comparison between

normal tubal epithelium (upper half of photograph) and STIC

(lower half of photograph)
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for histologic examination in women presenting with

metastatic high-grade adenocarcinoma of unknown pri-

mary site.

The histologic types and appearances of invasive

fallopian tube carcinoma are similar to its ovarian coun-

terparts. In the largest clinicopathologic study using hos-

pital-based cases, the distribution of histologic types was

as follows: serous (80%), adenocarcinoma, not otherwise

specified (10%), endometrioid (7%), clear cell (2%),

mucinous (2%), and mixed serous-mucinous (1%) [17].

Most fallopian tube carcinomas are poorly differentiated,

and well-differentiated tumors are very uncommon. Stan-

dardized grading schemes for fallopian tube carcinoma

have not been implemented. However, we apply the

same grading schemes as used for the ovary (i.e., low-

versus high-grade for serous, FIGO uterine criteria for

endometrioid, etc.).

The majority, if not all, tubal serous carcinomas are

histologically indistinguishable from high-grade serous

carcinomas of the ovary and include broad papillae with

epithelial stratification, irregular slit-like spaces with

micropapillary tufting, invasion by solid nests of variable

size or sheets of tumor cells, necrosis, and psammoma

bodies (> Fig. 11.38) [8]. The nuclei are high grade, char-

acterized by nuclear enlargement, hyperchromasia or

irregular chromatin distribution with prominent nucleoli,

irregular nuclear membranes, and abundant mitotic

figures. TIC may be found adjacent to invasive carcinoma.

Most endometrioid carcinomas are grade 2 or 3, but

some are grade 1 [166, 194]. They may resemble conven-

tional endometrioid carcinomas as seen in the endome-

trium, including squamous differentiation and

villoglandular architecture, but oxyphilic types, sex cord-

like appearances, and spindled epithelial cells may be seen.

In some cases, associated endometriosis is present. Benign

stromal osseous metaplasia can be seen in a minority of

cases. Almost one half of cases have an appearance resem-

bling female adnexal tumor of wolffian origin (FATWO-

like type) [53, 166]. Independent primary endometrioid

carcinomas can synchronously arise in the fallopian tube

and uterus [49].

Clear cell and transitional cell carcinomas resemble

those seen in the ovary [8, 130]. Other rare histologic

types include undifferentiated, small cell neuroendocrine,

lymphoepithelioma-like, mixed serous-transitional cell,

squamous cell, adenosquamous, hepatoid, glassy cell,

and giant cell carcinomas [8, 10, 42, 99]. Mucinous carci-

nomas with a synchronous endocervical adenocarcinoma

have been described, but such cases should be rigorously

evaluated to exclude the likely possibility that they repre-

sent secondary involvement of the fallopian tubes from

the endocervix. Unlike the ovary, low-grade serous carci-

nomas typically are not seen in the fallopian tube.

Immunohistochemical Features

Although some cases of TIC may be diagnosed solely on

histologic features without the need for immunohisto-

chemistry, immunostains are helpful in establishing the

diagnosis in problematic cases. TIC diffusely and strongly

expresses p53 (> Fig. 11.39); however, 21% of TICs did

not overexpress p53 in one study [217]. The Ki-67 prolif-

eration index is usually markedly elevated (> Fig. 11.39).

In one study, the mean Ki-67 labeling index was 72%

(range: 40–95%) [113]. Also, p16, which is diffusely and

. Fig. 11.38

Invasive high-grade serous carcinoma. (a) Complex papillae

with stratified epithelium producing irregular slit-like

spaces and small epithelial tufts. (b) The nuclei are high-

grade with abundant mitotic figures. Note enlarged nuclei

with vesicular chromatin and nucleoli. In other cases, the

nuclei may be hyperchromatic rather than vesicular
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strongly expressed in endometrial serous carcinomas and

many ovarian high-grade serous carcinomas, is occasion-

ally expressed with a strong diffuse pattern in TIC in our

experience. Of note, the diffuse patterns of expression of

p53 and p16 show nearly all lesional cells being positive as

opposed to a patchy pattern of staining in which substan-

tial numbers of both negative and positive cells are

present.

Invasive high-grade serous carcinomas usually show

diffuse expression of WT-1. It should be noted, however,

that expression is not restricted to invasive carcinomas, as

normal fallopian tube epithelium and TIC also show

WT-1 expression. Expression of ER and PR is variable.

Although most cases overexpress p53, the exact extent

of expression has not been adequately detailed in the

literature. Immunohistochemical data are limited for

endometrioid carcinomas, but in our experience, WT-1

and p53 can be diffusely expressed in some cases.

Treatment and Prognosis

Tumor usually spreads in an intraperitoneal, lymphatic,

and hematogenous manner. At presentation, lymph node

metastases are frequent, the lymph node groups most

frequently involved are those in para-aortic and pelvic

sites, and inguinal and supraclavicular lymph nodes can

be involved as well; however, lymph node metastases may

be present even when it appears that the tumor is limited

to the tube [8, 17, 55, 59, 127, 128].

In the largest studies of fallopian tube carcinoma,

patients have been treated in various fashions, but the

most important prognostic factor is stage [8, 17, 98, 185,

198, 202]. The overall 5-year survivals for fallopian tube

carcinoma for all stages combined range from 43% to 56%

between studies [17, 96, 202]. In the largest clinicopatho-

logic study using hospital-based cases, the 5-year survivals

were as follows: stage 0 (88%) (prior staging system),

stage I (73%), stage II (37%), stage III (29%), and

. Fig. 11.39

Immunohistochemical features of serous tubal intraepithelial carcinoma. (a) H&E. (b) Diffuse expression of p53. (c) Elevated

Ki-67 proliferation index. (d) Diffuse expression of p16
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stage IV (12%) [17]. These 5-year survivals are similar to

those of other large studies [96, 98, 161, 185, 202]. It is also

noteworthy that stage 0 disease (prior staging system)

does not guarantee a cure, as the 5-year survivals for

stage 0 (prior staging system) range from 75% to 91%

between studies [17, 66, 209]. However, these studies do

not provide details specifying whether the entire fallopian

tube was submitted for histologic examination in those

cases in order to exclude microscopic invasion (i.e., stage

IA). For details regarding behavior of stage 0 cases (prior

staging system) in the context of prophylactic bilateral

salpingo-oophorectomy specimens, see the respective

section below.

Alvarado-Cabrero et al. showed that subcategorization

of stage I cases based on depth of invasion was

prognostically significant [8]. In their study, patients

with substages IA/B-0 (intraluminal masses without

invasion into lamina propria) and IA/B-1 (invasion into

lamina propria but not muscularis) had a better disease-

free survival than those with substage IA-2 (invasion of

muscularis), which was a statistically significant differ-

ence. They also demonstrated that patients with stage I(F)

(carcinomas in the fimbriated end without invasion)

had a poorer survival than those with substages IA/B-0

and IA/B-1, as well as that the survival for stage I(F) was

similar to stages IA-2 and IC. These aspects have not been

extensively studied in the literature. Two other studies also

showed that differences in depth of invasion in the wall of

the fallopian tube in stage I cases were prognostically

significant while another study demonstrated that it was

not [14, 17, 185].

Presence/amount of residual disease after surgery is

a poor prognostic factor [17, 185, 202]. Closure of the

fimbriated end (hydrosalpinx-like, hematosalpinx-like, or

pyosalpinx-like gross appearance) has been shown to be

a favorable prognostic factor on univariate but not

multivariate analysis [8, 17]. Disagreement exists between

studies regarding whether or not histologic grade, vascular

invasion, age, or ascites is prognostically significant [8, 17,

98, 185, 202]. Histologic type has not been shown to be of

prognostic importance [8, 17].

Treatment of fallopian tube carcinoma should consist

of cytoreductive surgery and combination platinum/

taxane chemotherapy, and as response to this chemother-

apy regimen is analogous to that in patients with ovarian

carcinoma, fallopian tube carcinoma should be treated

similarly to ovarian carcinoma [17, 161, 177, 198].

In patients with a pre-chemotherapy elevated serum CA-

125 level, this marker can be used to monitor disease for

response and progression. In the study by Baekelandt

et al., the median progression-free survival for the entire

cohort was 32 months [17]. In that study, patients were not

postoperatively treated in a uniform fashion. In a study of

patients who received postoperative combination plati-

num/taxane chemotherapy, carcinoma recurred in 74% of

patients with stage III or IV disease by 33 months [161]. In

the study by Baekelandt et al., the pelvis was the most

common site of recurrence, followed by upper abdomen,

retroperitoneal lymph nodes, liver, pleura, vagina, lungs,

supraclavicular lymph nodes, groin lymph nodes, brain,

bone, breast, and adrenal gland in descending order [17].

Given the association of fallopian tube carcinomawith

germline BRCA mutations, genetic counseling should be

considered for all new diagnoses of fallopian tube carci-

noma. For treatment and prognosis of occult fallopian tube

carcinoma in prophylactic bilateral salpingo-oophorectomy

specimens, see the respective section below.

Occult Disease in Prophylactic Bilateral Salpingo-

Oophorectomy Specimens

At least 10% of ovarian carcinomas are hereditary rather

than sporadic, and approximately 90% of the former have

mutations of the BRCA1 or BRCA2 gene. Carriers of

germline BRCA1 and BRCA2 mutations have 39–62%

and 11–27% lifetime risks for ovarian carcinoma, respec-

tively, and those risks (cumulative risk) increase over time

from ages 40 to 80 years [9, 72, 75, 126]. Womenwith such

mutations are also at risk for peritoneal and fallopian tube

carcinoma. The exact proportion of fallopian tube

carcinomas that is hereditary is not clear; however,

16–43% of patients with tubal carcinoma have shown

BRCA germline mutations [16, 38, 143]. Given the signif-

icant risk of ovarian carcinoma for patients with BRCA

mutations, prophylactic salpingo-oophorectomy is

recommended by age 40 years, and such surgical proce-

dures have been shown to significantly reduce the risk of

pelvic carcinoma [1, 117]. This risk is not reduced to 0%

since a small percentage of patients subsequently develop

peritoneal carcinomas.
>Table 11.3 highlights important features of patients

with carcinomas detected in prophylactic salpingo-

oophorectomy specimens. The frequency of finding

a malignancy of the ovary, fallopian tube, or peritoneum

during surgery or in the surgical specimen varies from 0%

to 14% between studies. However, among 1,662 patients

from 13 studies, carcinoma is found in 4% of cases

(mean). The majority of carcinomas are primary tumors

in the fallopian tube or ovary, but a very small proportion

is due to primary peritoneal carcinomas or metastatic

breast carcinoma in the ovary. Comparing just carcinomas

in the fallopian tube and ovary, more are found in the tube

compared with the ovary (64% versus 36%, respectively).
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The percentage of carcinomas in the tube is even greater

when considering only studies that submitted all tubal

tissue (81% fallopian tube versus 19% ovary). Some of

the earliest studies on occult carcinoma in prophylactic

specimens did not remove the fallopian tube, and data

from those studies are not presented here.

The mean age of patients with fallopian tube carci-

noma is 53 years, which is slightly older than that of the

. Table 11.3

Occult carcinoma in prophylactic bilateral salpingo-oophorectomy specimens:a Clinical features, pathologic sampling, and

frequency

Referenceb,c n

Mean age

(years) of

patients who

had surgery

Mean age

(years) of

patients

with FT Ca

BRCA

distribution

of patients

who had

surgery

BRCA

distribution

of patients

with FT Ca

All FT

tissue

submitted

for

histology

Total

with Ca Site distribution

[72] 490 48 56 374, BRCA 1

113, BRCA 2

3, BRCA 1+2

1, BRCA 1

2, BRCA 2

NR 11

(2%)

7, ovary

3, FT

1, malignant

cytology without

definitive primary

[73] 159 48 50 94, BRCA 1

65, BRCA 2

4, BRCA 1 – 7

(4%)

2, ovary

4, FT

1, primary

peritoneal

[158] 133 45 51 NR 1, BRCA 1 NRd 2

(2%)

1, FT

1, metastatic

breast Ca in ovary

[34] 122 47 58 60, BRCA 1

60, BRCA 2

4, BRCA 1

3, BRCA 2

+ 7

(6%)

7, FT

[135] 113 47 54 40, BRCA 1

22, BRCA 2

4, BRCA 1

1, BRCA 2

+ 6

(5%)

5, FT

1, primary

peritoneal

[80] 101 NR N/A NR N/A + 0

(0%)

N/A

[118] 98 48 NR 56, BRCA 1

42, BRCA 2

NR NR 3

(3%)

2, ovary

1, FT

[174] 90 46 41 58, BRCA 1

6, BRCA 2

2, BRCA 1 NR 5

(6%)

2, ovary

2, FT

1, ovary vs. FT

indeterminate

[134] 89 49 50 56, BRCA 1

33, BRCA 2

2, BRCA 1 + 4

(4%)

1, ovary

2, FT

1, ovary vs. FT

indeterminate

[100] 85 48 NR NR NR NR 3

(4%)

3, FT

[191] 67 47 52 43, BRCA 1

24, BRCA 2

1, BRCA 1

2, BRCA 2

+ 6

(9%)

3, ovary

3, FT

[210] 65 46 N/A 37, BRCA 1

28, BRCA 2

N/A NR 2

(3%)

1, ovary

1, malignant

cytology without

definitive primary
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entire cohort undergoing prophylactic surgery (mean,

47 years). The mean age of BRCA2 mutation-positive

patients with fallopian tube carcinoma (59 years) is

slightly older than that of BRCA1 mutation-positive

patients (50 years) [34, 72, 73, 95, 134, 135, 155, 158,

174, 176, 187, 191]. The proportion of patients with

BRCA1 mutations who undergo surgery is essentially

twice that of those with mutations of BRCA2. Three per-

cent and 2% of patients with BRCA1 and BRCA2 muta-

tions, respectively, had carcinoma of the fallopian tube in

the surgical specimen.

The vast majority of these carcinomas are occult, being

of microscopic size and not seen intraoperatively. Most are

either ‘‘carcinoma in situ’’/intraepithelial carcinoma or

invasive high-grade serous carcinoma, and in some cases

TIC is found adjacent to the invasive carcinoma. Fre-

quently, the carcinoma is located in the fimbriated end

[6, 35, 73, 95, 157, 176, 187, 217]. A small proportion of

carcinomas are of endometrioid histologic type. Clear cell

carcinoma has been reported but is rare [95].

The invasive fallopian tube carcinomas are of variable

stage but frequently stage I. Issues of interest are the

behavior for cases with only TIC (+/� positive washings)

and whether such patients should be treated with chemo-

therapy. >Table 11.4 lists features of patients with TIC in

prophylactic bilateral salpingo-oophorectomy specimens.

Only a limited number of such cases have been reported,

and the available follow-up in many is short. Of the

reported cases in the literature, some have been treated

with chemotherapy, including those in which the perito-

neal washings were negative for tumor. Based on the few

cases with available follow-up, these do not appear to

behave aggressively, but more cases with longer follow-up

are needed.

Since many of the invasive fallopian tube carcinomas

are occult and of small volume, an important question is

whether the behavior of such cases is similar to symptom-

atically detected carcinomas that have bulky disease. The

behavior of carcinomas (other than ‘‘carcinoma in situ’’/

intraepithelial carcinoma) in prophylactic bilateral

salpingo-oophorectomy specimens is listed in>Table 11.5.

Stage IA tumors in prophylactic specimens with available

follow-up in the literature have not shown aggressive

behavior; however, too few cases have been reported, and

. Table 11.3 (Continued)

Referenceb,c n

Mean age

(years) of

patients who

had surgery

Mean age

(years) of

patients

with FT Ca

BRCA

distribution

of patients

who had

surgery

BRCA

distribution

of patients

with FT Ca

All FT

tissue

submitted

for

histology

Total

with Ca Site distribution

[35] 50 50 NR 37, BRCA 1

13, BRCA 2

4, BRCA 1 – 7

(14%)

2, ovary

4, FT

1, metastatic

breast Ca in ovary

Total

(13 studies)

1,662 47 53 855, BRCA 1

406, BRCA 2

23, BRCA 1

8, BRCA 2

30% of all

patientse
Mean,

4%

Range,

0–14%

Ovary-to-FT

ratio = 36%:64%f

(19%:81%)g

Ca, Carcinoma

FT, Fallopian tube

n, Number of patients who underwent prophylactic surgery

N/A, Not applicable

NR, Not reported

+, Yes

–, No
a Patients with BRCA mutations or other increased risk for ovarian carcinoma
b When possible, cases that were apparently reported in more than one publication are listed only once here
c Series in which only ovaries were removed as part of the prophylactic surgery (or if it was not stated that fallopian tubes were removed) are not

listed in this table
d Fallopian tubes not removed in all patients
e Percentage of all patients in table who definitively had all fallopian tube tissue submitted for histologic examination
f All series
g Only series that definitively had all fallopian tube tissue submitted for histologic examination

562 11 Diseases of the Fallopian Tube and Paratubal Region



the available follow-up is short. Advanced-stage tumors in

prophylactic specimens show potential for aggressive

behavior.

A portion of the fallopian tube (chiefly, the intramural

segment) remains in the uterus after prophylactic bilateral

salpingo-oophorectomy. In one study, it was shown that

the segment of fallopian tube remaining in the hysterec-

tomy specimen after prophylactic bilateral salpingo-

oophorectomy had a median length of 1.2 cm (range:

0.6–1.5 cm) [85]. Despite the fact that not all tubal mucosa

is removed during the prophylactic procedure, the risk for

development of carcinoma in the remaining tube is

probably minimal since (1) tubal carcinomas are not fre-

quently found in the intramural segment, (2) follow-up

studies of women after prophylactic bilateral salpingo-

oophorectomy show a low frequency of subsequent pelvic

carcinoma (in one study, the estimated risk of peritoneal

carcinoma at 20 years after prophylactic surgery was only

4% [72]), and (3) most occult tubal carcinomas arise in

the fimbriated end. Details regarding handling of prophy-

lactic bilateral salpingo-oophorectomy specimens are pro-

vided in the section on >Gross Examination above.

Pathogenesis, Including Molecular Features

Serous Carcinoma Gene expression profiles of fallopian

tube and ovarian serous carcinomas have been shown

to be similar, implying that tumorigenesis in both

organs shares related molecular pathways [229]. p53

has been identified as an important gene in the develop-

ment of fallopian tube carcinoma. Mutations have been

observed in serous carcinoma, but the frequency differs

between studies [97, 245]. p53 mutations have been

detected in early stage carcinoma and TIC, suggesting that

mutation of this gene is an early event in carcinogenesis

[140, 245].

Opinions regarding the role ofHER-2/neu in the path-

ogenesis of fallopian tube carcinoma vary. One study did

not detect amplification in any cases and concluded that

this gene does not play a role in pathogenesis [224].

However, overexpression has been shown in other studies.

One study in particular demonstrated a correlation

between overexpression and advanced stage, suggesting

that HER-2/neu may be involved in tumor progression

[169]. K-ras mutations are frequent [160]. This finding

is of interest, as mutations of K-ras are infrequent in

. Table 11.4

Fallopian tube ‘‘carcinoma in situ’’/intraepithelial carcinoma in prophylactic bilateral salpingo-oophorectomy specimens:a

pathologic features, treatment, and outcome

Referenceb
Located in fimbriated

endc
Peritoneal

washingsd Chemotherapyc Follow-up

[6] Case 4 + � � No evidence of disease at 2.5 years

[34] Case 1 + + + NR

Case 2 � � + NR

Case 4 + � + NR

[35] Case 4 NR NR � Alive and well at 7.3 years

Case 5 NR � � Alive and well at 3.2 years

Case 6 NR � � Alive and well at 7 months

[48] Case

48

+ NR NR Alive and well, <12 months

[135] Case 2 NR + + No evidence of disease at 4 years (follow-up

from [6])

Case 4 NR � + No evidence of disease at 3 years (follow-up

from [6])

Case 6 NR � � No evidence of disease (follow-up interval NR)

Case 7 NR � � No evidence of disease (follow-up interval NR)

NR, not reported
a Patients with BRCA mutations or other increased risk for ovarian carcinoma
b When possible, cases that were apparently reported in more than one publication are listed only once here
c Yes (+) or no (�)
d Positive (+) or negative (–) for malignant cells
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ovarian high-grade serous carcinoma; therefore, further

study is warranted.

DNA cytometry and molecular genetic studies have

shown that fallopian tube carcinomas are aneuploid and

have a high degree of chromosomal instability, character-

ized by multiple gains and losses of genetic material at

various loci on all chromosomes [102, 170, 182, 219]. One

study demonstrated that epithelial atypia/dysplasia of the

fallopian tube and TIC in risk-reducing prophylactic spec-

imens contained chromosomal abnormalities, which

implies that chromosomal instability is an early event in

the pathogenesis of serous carcinoma [204]. The results of

molecular genetic studies have also suggested multiple

potential candidate oncogenes involved in the develop-

ment of fallopian tube carcinoma [170, 219, 229].

An important molecular event involved in the devel-

opment of hereditary fallopian tube carcinoma is germline

mutation of BRCA1 or BRCA2. These tumor suppressor

genes are located on chromosomes 17 and 13, respectively.

They are normally involved in transcriptional regulation

of gene expression, cell cycle control, and recognition/

repair of DNA damage. BRCA-associated carcinomas

appear to follow the ‘‘2-hit model’’ of tumorigenesis, as

seen in other organs (i.e., patients inherit a germline BRCA

mutation [first hit], and with somatic loss of the wild-type

allele [second hit], carcinoma develops).

In one report of two patients with a BRCA1 germline

mutation and serous carcinoma of the fallopian tube, both

patients showed loss of the wild-type BRCA1 allele in the

tumors [246]. In another report, a patient with a BRCA1

germline mutation and dysplasia of the fallopian tube

exhibited loss of the wild-type BRCA1 allele [188]. Two

patients in a third report had BRCA1 germline mutations

and serous carcinoma of the fallopian tube, and loss of

heterozygosity at multiple loci was observed on chromo-

some 13q, indicating that this chromosomal arm may

contain tumor suppressor genes involved in the evolution

of hereditary fallopian tube carcinoma [115]. Further-

more, the small number of samples of histologically nor-

mal fallopian tube epithelium from women with BRCA

mutations that were analyzed in one study showed that the

gene expression profile during the luteal phase of the

menstrual cycle more closely resembled that of serous

carcinoma compared with histologically normal samples

. Table 11.5

Behavior of fallopian tube carcinomas (other than ‘‘carcinoma in situ’’/intraepithelial carcinoma) in prophylactic bilateral

salpingo-oophorectomy specimens with available follow-upa

Referenceb Histologic typec Stage Chemotherapy Follow-up

[35] Case 3 High-grade serous

carcinoma

IIB + Recurrence at 1.6 years; Alive with disease at 1.7 years

[72] Case 5 NR IA NR Alive at 1 year

Case 8 NR IA NR Alive at 6 years

Case 9 NR IIIC NR Alive at 2 years

[134] Case 1 ‘‘Adenocarcinoma’’ IA NR Dead from breast carcinoma 1 year after bilateral

salpingo-oophorectomy

Case 3 ‘‘Adenocarcinoma’’ IA NR Alive without evidence of disease at 3.2 years

[135] Case 3 High-grade serous

carcinoma

NR + Recurrence at 1.4 years; alive with disease at 5.8 years

(follow-up from [6])

[155] Case

report

NR IA � Alive without evidence of disease at 3 months

[174] Case 1 Grade 2 endometrioid

carcinoma

IA NR Alive without evidence of disease at 3.8 years

Case 2 High-grade serous

carcinoma

IIIB + Recurrence at 1.7 years

NR, not reported

+, Yes

�, No
a Patients with BRCA mutations or other increased risk for ovarian carcinoma
b When possible, cases that were apparently reported in more than one publication are listed only once here
c Histologic type modified based on available details in cited reference
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from the follicular phase [229]. These findings suggest that

the hormonal milieu during the menstrual cycle might play

a role in carcinogenesis for women with BRCA mutations.

The pathogenesis of invasive high-grade serous

carcinoma of the fallopian tube appears to begin with

TIC as the first histologically identifiable lesion in this

pathway. However, a precursor lesion of TIC has

recently been proposed – the p53 signature [113, 140].

This lesion is composed of histologically normal mucosal

epithelium and characterized by immunohistochemical

overexpression of p53, which has been defined as a linear

extent of �12 consecutive secretory cells showing strong

expression (according to this definition, intervening

p53-negative ciliated cells are allowed) (> Fig. 11.40). In

one study, 57% of p53 signatures contained a p53 muta-

tion [140]. p53 signatures, however, have a low Ki-67

proliferation index. The mean Ki-67 proliferation index

in one study was 3% (range: 0–30%) [113]. They show

evidence of DNA damage, as manifested by immunohis-

tochemical expression of g-H2AX [113, 140]. When pre-

sent, p53 signatures are usually located in the fimbriated

end of the tube, and their frequency in women with BRCA

mutations is similar to that of controls (10–38% versus

17–33%, respectively); however, p53 signatures are more

frequent and multifocal in tubes with TIC [74, 140, 217].

A model has been suggested linking the p53 signature

with TIC in which the p53 signature is the earliest step in

the pathogenesis of fallopian tube carcinoma [113]. This is

supported by the following: (1) p53 signatures are more

common in tubes with TIC; (2) the p53 signature prefer-

entially occurs in the same portion of the tube as TIC

(fimbriated end); (3) both the p53 signature and TIC are

thought to arise from the secretory cell; (4) the p53 signa-

ture, like TIC, shows p53 overexpression, p53 mutations,

and evidence of DNA damage; (5) direct continuity of the

p53 signature with TIC has been reported (including an

identical p53 mutation in both components in one case

[140]); (6) lesions histologically and immunohisto-

chemically (Ki-67) intermediate between the p53 signa-

ture and TIC have been described; and (7) identical p53

mutations in a p53 signature and peritoneal serous carci-

noma in one case have been reported [37]. In this model,

the fallopian tubemucosa in the fimbriated end undergoes

injury, and as a result, the secretory cell experiences

DNA damage with overaccumulation of p53 protein

(p53 signature). With the development of a p53mutation,

along with further cell proliferation and malignant trans-

formation in a very small subset of women, the p53 sig-

nature then evolves into TIC. Although the p53 signature

would be a common lesion in the general population

regardless of BRCA status, it would, therefore, be in this

. Fig. 11.40

p53 signature. (a) The tubal mucosa lacks morphologic

features of intraepithelial carcinoma. (b) p53 expression is

diffuse in three small segments of the mucosa (arrows),

corresponding to (a). (c) The Ki-67 proliferation index is low

in the three segments of diffuse p53 expression shown in

(b). If these foci of diffuse p53 expression represented

intraepithelial carcinoma, then the Ki-67 proliferation index

would have been much higher (compare with > Fig. 11.39c)
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setting that further molecular alterations would allow for

the possible development of a malignant clone with the

potential to transform into TIC. Women without BRCA

mutations can have a p53 signature, but it is possible that

germline mutations of BRCA act as a promoter for the

development of TIC [74]. It should also be noted that TIC

and invasive carcinoma may arise independently of

a BRCA mutation. In one study, the frequency of TIC in

women with a BRCAmutation was not statistically differ-

ent from that of controls (8% versus 3%, respectively)

[217]. At this stage of growth, the TIC is of microscopic

size, but with continued cell proliferation and growth of

the tumor, malignant tumor cells eventually exfoliate into

the peritoneal cavity (or proximally along the lumen of the

tube) or infiltrate underlying tubal stroma in the form of

invasive high-grade serous carcinoma. Progressive tumor

growth eventually results in increasing tumor stage and

volume of disease, peritoneal spread, and metastases,

including involvement of lymph nodes.

Some evidence suggests that chronic salpingitis could

be an etiology and that serous carcinomas may develop on

a background of atrophy [57]. Unlike the ovary, serous

carcinomas of the fallopian tube do not appear to follow

a dualistic model as proposed for the ovary. Thus, a

low-grade pathway, in which serous adenofibroma/

cystadenofibroma evolves into atypical proliferative (bor-

derline) serous tumor/noninvasive micropapillary (low-

grade) serous carcinoma and then invasive low-grade serous

carcinoma, typically is not seen in the fallopian tube.

Endometrioid Carcinoma As endometrioid carcinoma

can evolve from endometriosis and atypical proliferative

(borderline) endometrioid tumors in the ovary, these path-

ways are plausible in the fallopian tube. In one study of 26

endometrioid carcinomas of the fallopian tube, 23% of

cases were associated with adjacent endometriosis [166].

In that study, direct continuity between carcinoma and

endometriosis was not observed, but that does not exclude

the possibility that carcinoma arose from endometriosis

and obliterated any direct connection between the two.

Although the fallopian tube is not an uncommon location

for endometriosis, atypical (proliferative) borderline

tumors occur only rarely in this anatomic site [7].

Differential Diagnosis

Non-neoplastic Lesions Pseudocarcinomatous hyperpla-

sia can histologically simulate carcinoma because of

cribriform architecture, pseudoinvasion of themuscularis,

papillae within lymphatics, and subserosal mesothelial

hyperplasia (> Fig. 11.11) [43]. Patients with hyperplasia

are usually premenopausal while those with carcinoma are

typically postmenopausal. The tube can be enlarged in

hyperplasia but does not show a mass on cross section

unlike most cases of carcinoma; thus, the epithelial

proliferation in hyperplasia is a microscopic finding. In

contrast with carcinoma, hyperplasia usually exhibits

a low mitotic index, absence of solid architecture, and

a substantially lesser degree of nuclear atypia and nucleo-

lar prominence. Acute or chronic salpingitis is usually

present in hyperplasia, but some carcinomas can have an

inflammatory component.

Determination of Site of Origin of Serous Carcinoma:

Distinction from Ovarian/Peritoneal Primary Origin Tradi-

tionally, when carcinoma involves both the fallopian tube

and ovary, the ovary has been considered the primary site

given the much more frequent occurrence of primary

ovarian carcinomas compared with fallopian tube pri-

maries. Similarly, in the context of what would be conven-

tionally considered a primary peritoneal carcinoma,

involvement of the fallopian tube would generally be

thought to represent secondary disease. Previously,

criteria have been proposed for determining fallopian

tube origin for tumors synchronously involving the tube

and ovary. These criteria of Hu et al. (and subsequently

modified by Sedlis) are as follows: (1) tumor arises from

the endosalpinx, (2) histology of the tumor resembles

tubal mucosa, (3) transition from benign to malignant

epithelium, and (4) size of the fallopian tube tumor is

larger than the ovarian tumor [106, 212]. As will be seen

below, these criteria are nonspecific and unreliable.

It has been suggested that a subset of cases which

appear to represent a primary ovarian or peritoneal high-

grade serous carcinoma may actually be fallopian tube in

origin. The finding of a synchronous TIC, in the setting of

a synchronous ovarian or peritoneal high-grade serous

carcinoma, has been proposed as indicating a fallopian

tube origin [113, 125]. Lines of evidence supporting this

include the following: (1) the fimbriated end of the tube is

the preferred site of TIC; (2) the fimbriated end of the tube

is in close proximity to the ovarian surface/peritoneal cav-

ity; (3) intraepithelial carcinoma in the ovary or perito-

neum is a rare finding; (4) early serous carcinomas in

prophylactic bilateral salpingo-oophorectomy specimens

from women with BRCA mutations (i.e., women who are

at an increased risk for ‘‘ovarian’’ carcinoma) are com-

monly found in the fallopian tube (especially the fimbri-

ated end) without disease in the ovary; (5) identical

p53 mutations have been reported in TIC and synchro-

nous ovarian/peritoneal high-grade serous carcinomas;

and (6) identical p53 mutations in a p53 signature (see
>Pathogenesis, Including Molecular Features section
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above) and peritoneal serous carcinoma in one case have

been reported [37].

It is possible that a small fallopian tube carcinoma can

exfoliate cells onto the ovary or peritoneum, and prefer-

ential tumor growth in these secondary sites may over-

grow the fallopian tube and obliterate any clues to a true

fallopian tube origin in cases that do not initially appear as

having arisen from the fallopian tube. Thus, the true

frequency of ‘‘ovarian’’ carcinomas that really originated

in the tube may be underestimated. In one study of con-

secutively accessioned pelvic serous carcinomas by

Kindelberger et al. in which all fallopian tube tissue was

submitted for histologic examination, 48% of cases ini-

tially interpreted as ovarian in origin contained a TIC,

suggesting that a significant proportion of ‘‘ovarian’’

carcinomas could be of fallopian tube origin [125]. In

that study, identical p53 mutations were identified in the

TIC and corresponding ovarian carcinoma in five of five

cases tested. Interestingly, cases with a dominant mass in

the ovary have a low frequency of TIC (11%) whereas TIC

is much more common (45%) in cases in which involve-

ment of the ovary did not create a dominant mass [201].

In a study by Carlson et al., nearly half of cases that would

have originally been classified as primary peritoneal serous

carcinoma contained a TIC [37]. In that study, identical p53

mutations were identified in the TIC and corresponding

peritoneal carcinoma in four of four cases tested.

Three possibilities may exist for cases with high-grade

serous carcinoma in the ovary/peritoneum and TIC: (1) the

fallopian tube is the primary lesion with secondary involve-

ment of the ovary/peritoneum; (2) the ovary/peritoneum is

the primary site with secondary involvement of the fallopian

tube in the form of intraepithelial spread; and (3) both sites

may be independent primaries. In cases where the primary

site cannot be determined, this distinctionusually will not be

critical since most cases will typically be high stage, and the

treatment and prognosis for a high-grade serous carcinoma

simultaneously involving these sites will be similar regardless

of which site is designated the primary origin [17, 161].

Determination of Site of Origin of Serous Carcinoma:

Distinction from Endometrial Primary Origin Endometrial

serous intraepithelial carcinoma (EIC) has been observed

in association with TIC [114]. We have encountered cases

of synchronous TIC and uterine malignant müllerian

mixed tumor (MMMT) with a component of serous car-

cinoma. In these situations, the relationship between the

fallopian tube and uterine tumors is not clear. Three

possibilities may also exist, similar to that mentioned

above: (1) the fallopian tube is the primary lesion with

secondary involvement of the uterus; (2) the uterus is the

primary site with secondary involvement of the fallopian

tube; and (3) both sites may be independent primaries.

Other Fallopian Tube and Paratubal Neoplasms Because

of the admixture of spindle cells in the epithelial compo-

nent in some endometrioid carcinomas, the differential

diagnosis can include malignant müllerian mixed tumor

(MMMT). In general, the epithelial and mesenchymal

components of MMMT, while admixed, do not show

a histologic transition as opposed to the gradual transition

between endometrioid glands and spindle cells in

endometrioid carcinoma, and the latter has more of an

orderly growth than MMMT. The degree of nuclear atypia

and mitotic activity is greater in MMMT. The presence of

malignant heterologous tissues would favor MMMT.

Endometrioid carcinomas with a female adnexal

tumor of wolffian origin-like (FATWO-like) growth pat-

tern can be confused with FATWO. Location within the

lumen of the fallopian tube typically favors carcinoma

since FATWO is usually in a paratubal location, but rare

FATWOs can arise within the wall of the tube (see section
>Wolffian Adnexal Tumor (‘‘Female Adnexal Tumor of

Probable Wolffian Origin’’; FATWO) below); however, the

latter is predominantly within the muscularis as opposed

to mostly occupying the lumen as in an endometrioid

carcinoma. Villoglandular architecture, squamous differen-

tiation, and endometriosis would favor carcinoma. Also,

carcinoma contains larger, more conventional-appearing

endometrioid glands. The degree of glandular confluence

and nuclear atypia are usually greater in carcinoma than

FATWO. The latter typically has more of an admixture of

patterns, including open or closed tubules and sieve-like,

solid, and spindled architecture; however, these features can

be seen inFATWO-like endometrioid carcinomas.Calretinin

is often positive in FATWO but occasionally may be nega-

tive; however, most carcinomas are negative. Carcinomas

would be expected to express CK7, EMA, ER, and PR

and be negative for inhibin. FATWO occasionally expresses

CK7 and inhibin. ER, PR, and EMA are frequently negative

in FATWO, but expression may occasionally be seen.

Sarcomas andMixed Epithelial–Mesenchymal
Tumors

Pure sarcomas of the tube may occur, and the mesenchy-

mal component of mixed epithelial–mesenchymal tumors

can be sarcomatous. Mixed epithelial–mesenchymal neo-

plasms in which the mesenchymal component is malig-

nant and the epithelial component is benign are

designated adenosarcoma whereas those in which both
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components are malignant are classified as malignant

müllerian mixed tumor (MMMT; carcinosarcoma).

Pure sarcomas may be histologically subtyped if

sufficient differentiation is present. Leiomyosarcomas are

perhaps the most common type and may arise from the

tube or broad ligament [110]. However, some may

actually represent gastrointestinal stromal tumors arising

outside of the gastrointestinal tract [77]. Other gyneco-

logic-specific sarcomas, such as primary endometrioid

stromal sarcoma arising in the tube, are rare [40].

Chondrosarcoma, malignant fibrous histiocytoma, and

embryonal rhabdomyosarcoma have been described.

There are only a small number of tubal MMMTs in the

literature, most of which are individual case reports [36,

77, 109]. Nearly all women are postmenopausal. They may

have watery or bloody vaginal discharge and abdominal

pain with signs of peritoneal spread. Grossly, the tumors

distend the tube, and by the time of discovery, themajority

of women have a pelvic mass with spread to adjacent

pelvic and abdominal structures. The ovary must be iden-

tified clearly to rule out an origin in that organ. The

grossly dilated tube when opened reveals an irregular

mucosal surface with areas of necrosis and hemorrhage.

Microscopically, distinct carcinoma and sarcoma compo-

nents should be identifiable and intimately admixed with

one another. The histologic appearance (> Fig. 11.41) is

essentially identical to MMMTs of the uterus and ovary.

Malignant glandular or squamous foci (or both) lie in an

atypical mitotically active spindle or round cell back-

ground of sarcoma. In about half the cases, the sarcoma

component may consist only of malignant elements

homologous to the tube, such as smoothmuscle or stromal

cells, but commonly there are foci of malignant cartilage,

osteosarcoma, or rhabdomyosarcoma. Areas of TICmay be

present adjacent to the main tumor mass, especially in the

fimbriated end [36, 81]. The histology of metastases from

MMMTs may be composed of carcinoma, sarcoma, or a

mixture of both. The main tumor in the differential diag-

nosis of MMMT is a poorly differentiated endometrioid

carcinoma with spindle cell features (see above section on
>Differential Diagnosis of >Carcinoma). MMMT of

the fallopian tube behaves aggressively, but prognosis is

dependent on stage. Given that the experience is limited

with tubal MMMT and that patients have been treated

variably in the literature, standardized current treatment

recommendations are not available. Other biphasic malig-

nant tumors, such as adenosarcoma, are rare.

Metastatic Tumors/Secondary Involvement

Secondary involvement of the fallopian tube by carcinoma

is much more common than primary tubal carcinoma, and

metastatic carcinomas involving the tube are usually of

ovarian or endometrial origin; however, metastases from

the endocervix occur as well. Metastatic gynecologic or

non-gynecologic carcinomas involving the pelvis typically

involve the tubal serosal surface. Secondary involvement of

the serosa in the form of implants from an ovarian atypical

proliferative (borderline) serous tumor or by disseminated

peritoneal adenomucinosis in the clinical syndrome of

pseudomyxoma peritonei can occur too. In addition, lym-

phatic metastases may involve the mucosa or muscularis.

Low-grade endometrial stromal sarcoma may involve the

tubes by the extension of worm-like tongues of tumor along

tubal lymphatics. Hematogenous metastases from breast

carcinomas or other extra-pelvic tumors also may occur.

Rarely, displaced benign endometrial tissue can be seen in

the veins of the fallopian tube and should not be mistaken

for metastatic carcinoma. On occasion, squamous carci-

noma of the uterine cervix may spread in an in situmanner

to involve the endometrial cavity, tubes, and even the

ovarian surface [189]. The presence of tumor in the

lumen of the fallopian tube in cases of endometrial serous

carcinoma with metastases in the peritoneum (without

myoinvasion or lymph-vascular space invasion in the

uterus) suggests that the tubal lumen serves as a conduit

for tumor spread [220]. In primary ovarian carcinoma,

luminal groups of tumor cells may implant onto

endosalpingeal surfaces and simulate TIC or early invasive

primary tubal carcinoma. The distinction of fallopian tube

versus ovarian origin for serous carcinoma is discussed in

the above section on differential diagnosis of carcinoma.

. Fig. 11.41

Malignant müllerian mixed tumor. Intimate admixture of

malignant epithelial and mesenchymal components
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Lymphoma

Primary tubal lymphoma is rare and is associated almost

invariably with simultaneous involvement of the ipsilat-

eral ovary [233]. Undifferentiated carcinoma and other

small round blue cell tumors must be ruled out with

appropriate immunohistochemical stains. For details,

see >Chap. 21, Hematologic Neoplasms.

Gestational Trophoblastic Disease of the
Fallopian Tube

Trophoblastic tubal lesions are exceedingly uncommon.

Patients have risk factors for ectopic pregnancy such as

prior salpingitis and tubal occlusion [165]. The clinical

presentation of a tubal hydatidiform mole or choriocarci-

noma is similar to that of a tubal ectopic pregnancy; thus,

rarely, an apparent ectopic pregnancy will prove to be

a mole or choriocarcinoma. Hydatidiform moles usually

occur as isolated growths but may be associated with

intrauterine pregnancy. The histologic appearance resem-

bles complete or partial moles as seen in the uterus. How-

ever, tubal moles are frequently overdiagnosed because

ectopic pregnancies in the fallopian tube commonly have

an exuberant extra-villous trophoblastic proliferation [33,

211]. Intraoperatively, the appearance of a tubal choriocar-

cinomamay be that of a large, hemorrhagic, andfleshymass

mostly destroying the tube. Histologically, the malignant

trophoblastic proliferation resembles uterine choriocarci-

noma. Response to modern chemotherapy in general

has been excellent. Lesions of intermediate trophoblast,

including placental site nodule, placental site trophoblastic

tumor, and epithelioid trophoblastic tumor, are rare (see
>Chap. 20, Gestational Trophoblastic Tumors and

Related Tumor-Like Lesions) [18, 111, 168, 179, 225].

Paratubal Lesions

Adrenal Rests

If a careful search is made, adrenal cortical rests may be

found in the broad ligament in more than 20% of women.

They lie adjacent to the ovarian vein and just beneath the

peritoneum. Grossly, they appear as yellow nodules, but

they may be obscured by fat. Medullary tissue is absent,

but microscopically all three cortical layers are recogniz-

able (> Fig. 11.42). This accessory tissue may hypertrophy

secondary to adrenal destruction or may, rarely, give rise to

a functional or nonfunctional cortical adenoma [207, 239].

Paratubal Cysts

Paratubal cysts can be small or large. They have been

classified based on their presumed origin: paramesonephric

(müllerian), mesothelial, or mesonephric (wolffian). Dif-

ferentiation may be difficult because of compression and

atrophy of the lining cells. Those of paramesonephric type

are the most common. In one study of paratubal cysts, 76%

were paramesonephric, 24% were mesothelial, and none of

the cysts were mesonephric [205]. The hydatid of

Morgagni is by far the most common paramesonephric

cyst. Grossly, it is attached to one of the fimbriae

(> Fig. 11.3). It is ovoid or round, 2–10 mm in diameter,

and contains clear serous fluid surrounded by a thin trans-

lucent wall. Microscopically, it is lined by epithelium

resembling fallopian tube mucosa (including ciliated and

non-ciliated cells), may have small epithelial-covered

plicae projecting into the lumen, and may contain a thin

smooth muscle wall (> Fig. 11.43). However, the cells

lining the cyst can be flattened. Mesothelial cysts typically

are lined by cuboidal or flattened cells and have a thin wall

containing fibrous stroma. They lack the ciliated cells and

thin plicae seen in paramesonephric cysts. Based on the

available literature, it is not entirely clear what the specific

histologic features of mesonephric cysts are.

Common differential diagnostic problems, which are

usually of no clinical importance, are distinguishing

a hydatid cyst of Morgagni from a serous cystadenoma

and hydrosalpinx. In some cases, distinction from a serous

cystadenoma may not be possible; however, hydatid cysts

frequently contain a smooth muscle wall while the wall of

. Fig. 11.42

Adrenal rests. They typically show similar cortical

architecture and cells types as seen in the adrenal gland
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a serous cystadenoma contains more fibromatous stroma

than is typically seen in a hydatid cyst. Thin fallopian tube-

like plicae, if present, favor a hydatid cyst rather than

cystadenoma. In cases where the fallopian tube cannot

be clearly discerned, distinction of a hydatid cyst from

hydrosalpinx in which the fallopian tube is markedly

distorted might be impossible since both can contain

a thin smooth muscle wall and thin plicae lined by epithe-

lium resembling that of the fallopian tube.

Wolffian Adnexal Tumor (‘‘Female Adnexal
Tumor of ProbableWolffian Origin’’; FATWO)

This small group of distinctive tumors is described as

located either within the leaves of the broad ligament,

the mesosalpinx, or in the ovarian hilus (these tumors

are also discussed in >Chap. 17, Nonspecific Tumors of

the Ovary Including Mesenchymal Tumors) [58, 116].

However, rare tumors can arise within the wall of the

fallopian tube without growth in the lumen

(> Fig. 11.44). Patients range in age from 19 to 83 years

(mean ranges from 42 to 45 years between studies). Either

they have abdominal pain and a palpable mass, or the

tumor is discovered as an incidental finding. The tumor

is typically unilateral and localized without disseminated

disease. The lesions measure from 0.8 to 20 cm in greatest

dimension (mean, 6 cm) and are solid and lobulated with

gross encapsulation. The cut surface is gray-yellow or tan,

and the consistency may be firm, rubbery, or friable. Cysts

or calcification may be present.

The microscopic appearance is variable. The tumors

usually show a combination of growth patterns,

including tubular (open or solid tubules), cystic, diffuse/

solid, lobulated, sieve-like/retiform, and adenomatoid

(> Fig. 11.45). The tubal lumens and sieve-like spaces

frequently contain eosinophilic, colloid-like material.

The cells are cuboidal, flat, and/or spindled and have

scant cytoplasm. The nuclei are typically bland, and the

mitotic index is usually low. The stroma is either fibrous or

hyalinized. FATWO typically expresses pan-cytokeratin

and CD10. Calretinin, low molecular weight cytokeratin

(CAM5.2), and androgen receptor are often positive but

. Fig. 11.43

Paratubal cyst. The cyst is thin and lined by bland tubal

epithelium as seen in normal fallopian tubes. Focal residual

plicae may be present

. Fig. 11.44

Female adnexal tumor of wolffian origin (FATWO) in non-

classic location. (a) The tumor is located within the wall of

the fallopian tube rather than in a paratubal site but is not

intraluminal. (b) The tumor exhibits the same architectural

patterns seen in paratubal locations
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occasionally may be negative. Expression of calretinin is

usually diffuse. Tumors occasionally express CK7 and

inhibin. Expression of CK7 is typically focal while the

pattern with inhibin is variable, but the latter can be focal

too. ER, PR, and EMA are frequently negative but expres-

sion may be seen on occasion. CK20 is typically negative.

Patients have been treated surgically, usually with

a benign outcome. Malignant behavior is uncommon

and includes multiple local recurrences and fatal metasta-

ses [31, 52]. It is difficult to predict which cases will exhibit

malignant behavior. The tumors that demonstrate malig-

nant behavior generally have nuclear atypia and mitotic

activity; however, bland histology has been noted in some

FATWOs that exhibit malignant behavior.

The differential diagnosis includes the FATWO-like

variant of tubal endometrioid carcinoma (see above

section on >Differential Diagnosis of >Carcinoma).

Many of the histologic and immunohistochemical features

of FATWO overlap with those of Sertoli cell tumor; how-

ever, the admixture of multiple growth patterns (particu-

larly cystic architecture with a sieve-like pattern) and cell

types in FATWO is generally greater than that is typically

seen in Sertoli cell tumor, and sex cord-stromal tumors are

rare in extra-ovarian sites.

Papillary Cystadenoma Associated with
Von Hippel–Lindau Disease

These epithelial tumors are rare and characteristically arise

in the broad ligament [15, 86, 129, 238]. Most of them are

thought to be of mesonephric origin, but a müllerian

origin has been suggested in one case [238]. In some

cases, patients have a known history of the autosomal

dominant disorder, von Hippel–Lindau disease; however,

in other cases, the tumor in the broad ligament may be the

first manifestation of the disease. Patients range in age

from the third to fifth decades of life. Tumors may be

unilateral or bilateral. They vary in size and are composed

of cysts that contain a complex papillary proliferation

(> Fig. 11.46). The papillae are generally short and

blunted. The stroma of the papillae varies in cellularity

and may be hyalinized or fibrous. The papillae are usually

lined by a single layer of low-cuboidal, non-ciliated cells

that have eosinophilic or clear cytoplasm, but ciliated cells

have been reported in one case [238]. The nuclei are bland,

and the tumors are mitotically inactive. These tumors

typically lack epithelial stratification and psammoma

bodies. They are thought to be benign.

The importance of diagnosing this tumor (or suggesting

it as a diagnostic possibility in ambiguous cases) is because

of the association with von Hippel–Lindau disease (and,

hence, various tumors of other organs, including renal cell

carcinoma) and to not confuse it with other histologically

similar neoplasms that do not have this association. The

. Fig. 11.45

Female adnexal tumor of wolffian origin (FATWO). (a) Open

tubules. (b) Closed elongated tubules (note focally hyaline

stroma). (c) Sieve-like pattern
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differential diagnosis includes cystadenofibromas of

müllerian type with prominent papillary architecture that

are not associated with von Hippel–Lindau disease. Those

generally contain papillae which are much larger and less

complex and contain cilia. They should also have areas

which appear more conventionally adenofibromatous,

including distinctive cleft-like architecture. Histologic over-

lap can also occur with atypical proliferative (borderline)

serous tumor, but this tumor exhibits a hierarchical degree

of papillae branching with epithelial stratification (includ-

ing cellular tufts), ciliated cells, and psammoma bodies.

Papillary cystadenomas associated with von Hippel–

Lindau disease that are predominantly of clear cell type

canmimicmetastatic renal cell carcinoma [15]. In contrast

with the latter, papillary cystadenoma diffusely expresses

CK7 and is negative for RCC marker. CD10 is usually

negative, but expression can be seen in some cases.

Other Paratubal/Para-ovarian and Pelvic
Ligament Lesions

Atypical proliferative (borderline) tumor occurs more

commonly in the broad ligament and paratubal/para-

ovarian locations compared with carcinoma. Most of the

atypical proliferative (borderline) tumors are of serous

type [12]. These patients range in age from 19 to 67

years (mean, 32 years). The tumors are typically unilateral,

and they range in size from 1 to 13 cm. They are usually

confined to the broad ligament and histologically similar

to their ovarian counterparts. The behavior appears to be

favorable. Primary carcinoma of the broad ligament is rare

[13]. Many of the patients are relatively young, and the

tumors are usually unilateral. Some are associated with

pelvic endometriosis. In most cases, disease is limited to

the broad ligament. Various histologic types have been

described, including endometrioid and clear cell.

Most mesenchymal tumors in paratubal/para-ovarian

locations and pelvic ligaments are leiomyomas. Criteria for

classification of benign, atypical, and malignant smooth

muscle tumors in paratubal/para-ovarian locations have

not been developed; however, some authors have advocated

using the same criteria as used for uterine locations [122,

138]. It should be noted that criteria have been suggested

for classifying smooth muscle tumors in the ovary [142].

For additional details regarding extra-uterine smooth

muscle tumors, see >Chap. 22, Soft Tissue Lesions

Involving the Female Reproductive Organs. Sarcomas

(leiomyosarcoma being the most common one) are rare.

Other primary lesions, some of which are rare, that may

occur in paratubal/para-ovarian locations and pelvic liga-

ments include endometriosis, uterus-like mass, ectopic

hilus cell nests, benign epithelial tumors (including serous

cystadenoma and Brenner tumor; cystadenofibromas are

occasional, usually incidental findings), adenomyoma,

benign mesenchymal tumors (including lipoma, benign

mesenchymoma, neurofibroma, and schwannoma), sex

cord-stromal tumors (including fibroma, thecoma, and

steroid cell tumor), ependymoma, teratoma, pheochromo-

cytoma, carcinoid, perivascular epithelioid cell tumor

(PEComa), malignant mesenchymal tumors (including

extra-skeletal Ewing’s sarcoma/PNET, adenosarcoma,

endometrioid stromal sarcoma, rhabdomyosarcoma,

‘‘mixed mesenchymal sarcoma,’’ liposarcoma, and alveolar

soft part sarcoma), yolk sac tumor, and choriocarcinoma

[138]. Various gynecologic and non-gynecologic tumors

may secondarily involve paratubal/para-ovarian locations

and pelvic ligaments. Such mesenchymal gynecologic

tumors in particular include intravenous leiomyomatosis,

diffuse uterine leiomyomatosis, cotyledenoid dissecting

leiomyoma (‘‘Sternberg tumor’’), uterine

leiomyosarcoma, and endometrial stromal sarcoma.
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Nonneoplastic lesions of the ovary frequently form a pelvic

mass and are often associated with abnormal hormonal

manifestations, thus potentially mimicking an ovarian neo-

plasm on clinical examination, at operation, or on patho-

logic examination. Many occur in the reproductive years

and may be associated with infertility. Their proper recog-

nition is, therefore, important to allow appropriate, usually

conservative therapy, thereby avoiding unnecessary oopho-

rectomy. This chapter begins with a very brief overview of

the embryology and gross anatomy of the normal ovary,

and key aspects of normal ovarian histology are featured in

the discussion of relevant nonneoplastic lesions.
Embryology and Gross Anatomy

Embryology

During the development of both male and female human

embryos, primordial germ cells migrate from the yolk sac

to the urogenital ridges via the hindgut approximately

3 weeks post fertilization. In the absence of sex-determining

region Y, the germ cells are incorporated into a proliferating

mass of surface epithelial cells. From the second to the early

third trimester, this thickened cortical mass of proliferating

epithelial and germ cells divides into small groups demar-

cated by strands of stromal tissue extending from the

medulla to the cortex. The small groups of germ cells and

epithelial cells are further subdivided into primordial fol-

licles composed of single germ cells surrounded by a layer

of epithelial cells, the primitive granulosa cells. Interstitial

(Leydig) cells develop within the stroma of the second-

trimester female gonad, but most of these cells degenerate

by term. The few found in the hilum of the adult ovary are

called hilus cells. Early epithelial proliferations, which in

males contribute to the connection between the sex cords

and the mesonephric tubules, undergo degeneration in

gonads destined to become ovary, leaving a few tubular

remnants in the ovarian hilum, the rete ovarii.
Gross Anatomy

The newborn ovary is a tan, elongated, and flat structure

that lies above the true pelvis. It may have a lobulated

appearance with irregular edges [162]. Its approximate

dimensions are 1.3 � 0.5 � 0.3 cm, and its weight is less

than 0.3 g [162]. The ovary enlarges, increases in weight

30-fold, and changes in shape throughout infancy and

childhood, and at puberty, has the size and shape of an

adult ovary and lies within the true pelvis.
Adult ovaries are ovoid, approximately 3–5� 1.5–3�
0.6–1.5 cm, and weigh 5–8 g. Their size and weight, how-

ever, vary considerably depending on their content of

follicular derivatives. Their pink-white exterior in early

reproductive life is usually smooth but becomes increas-

ingly convoluted thereafter. Thin-walled, fluid-filled cystic

follicles and bright yellow corpora lutea may be partially

visible from the external aspect. Three poorly defined zones

are discernible on the sectioned surface: an outer cortex, an

inner medulla, and the hilus. Follicular structures (cystic

follicles, corpora lutea, and corpora albicantia) are usually

visible in the cortex and medulla [28].

After the menopause, the ovaries typically shrink to

a size approximately one half their size during the re-

productive era. Their size varies considerably, however,

depending on their content of ovarian stromal cells and

the number of unresorbed corpora albicantia. Most post-

menopausal ovaries have a shrunken, gyriform, external

appearance, but some have a smooth surface. The sec-

tioned surface is usually firm and predominantly solid,

although occasional cysts several millimeters in diameter

(inclusion cysts) may be visible within the cortex. Small

white scars (corpora albicantia) are typically present within

the medulla. Thick-walled blood vessels may be appreciable

within the medulla and hilus [28].

In the adult, the ovaries lie on either side of the uterus

close to the lateral pelvic wall, behind the broad ligament

and anterior to the rectum. Each ovary is attached along

its anterior (hilar) margin by a double fold of peritoneum,

the mesovarium, to the posterior aspect of the broad

ligament. Each ovary is also attached at its medial pole

to the ipsilateral uterine cornu by the ovarian (utero-

ovarian) ligament and from the superior aspect of its

lateral pole to the lateral pelvic wall by the infundibu-

lopelvic (suspensory) ligament.

The blood supply of the ovary is derived from

anastamoses formed by the ovarian artery, a branch of

the aorta, and the ovarian branch of the uterine artery.

Approximately ten arterial branches from this arcade pen-

etrate the ovarian hilus and course through the medulla,

becoming markedly coiled and branched [166]. At the

corticomedullary junction, the medullary arteries and

arterioles form a plexus from which smaller, straight cor-

tical arterioles arise and penetrate the cortex in a radial

fashion. These cortical arterioles branch and anastomose,

forming sets of interconnecting vascular arcades that give

rise to dense capillary networks within the theca layers

of the ovarian follicles [166]. The veins within the ovary

accompany the arteries and become large and tortuous in

the medulla. The veins join together in the hilus, forming

a plexus that drains into the ovarian veins [166]; the left
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and right ovarian veins drain into the left renal vein and the

inferior vena cava, respectively. Ovarian lymphatics origi-

nate predominantly within the theca layers of the follicles,

and traverse the ovarian stroma to form a plexus at the

hilus. Efferent lymphatics enter the mesovarium and form

the subovarian plexus with branches from the fallopian

tube and uterine fundus. Leaving the plexus, they pass

along the free border of the infundibulopelvic ligament

enmeshed with the ovarian veins and drain into the upper

paraaortic lymph nodes at the level of the lower pole of

the kidney [158]. Accessory channels can bypass the

subovarian plexus, passing through the broad ligament

to the internal iliac, external iliac, and interaortic lymph

nodes, or via the round ligament to the iliac and inguinal

lymph nodes [158].When the pelvic and paraaortic lymph

nodes are extensively replaced by tumor, retrograde lym-

phatic flow may provide a rare route of tumor spread to

the ovaries.
Congenital Lesions and Ectopic Tissues

Absent Ovary

In phenotypic females, absence of both ovaries usually is

associated with an abnormal karyotype and a syndrome

of gonadal dysgenesis. In such cases, bilateral streak

gonads or a unilateral streak gonad and a contralateral

intraabdominal testis are usually found. However, rare

cases of truly agonadal individuals have been reported,

usually with a karyotype that is 46XY, but rarely, 46XX

[152]. Rare patients with ataxia telangiectasia have had no

evidence of ovarian tissue at laparotomy.

Rarely, one ovary may be absent in an otherwise nor-

mal woman, usually representing an incidental finding at

operation or postmortem examination. Associated find-

ings frequently include agenesis or malformation of the

ipsilateral fallopian tube, round ligament, kidney, or ure-

ter, alone or in various combinations. The differential

diagnosis includes: (1) ectopic ovary, which may lie at

the level of the liver, close to the kidney, within the omen-

tum [152], or within an inguinal hernia and (2) adnexal

torsion with atrophy or autoamputation.
Lobulated, Accessory, and Supernumerary
Ovary

Examples of lobulated, accessory, and supernumerary

ovary are among the rarest of gynecologic abnormalities.

A lobulated ovary is a normally situated ovary divided by
one or several fissures into two or more lobes. The lobes

may be completely separate or connected by fibrous tissue

or ovarian stroma; rarely both ovaries may be affected.

A closely related anomaly is an accessory ovary, a structure

containing normal ovarian tissue located in the vicinity

of a normal, eutopic ovary with which it has a direct or

ligamentous attachment. A supernumerary ovary is a sim-

ilar structure but located at some distance from, and not

connected to, a eutopic ovary [65]. It may be pelvic,

attached to the uterus, bladder, or pelvic walls, or retro-

peritoneal, within the omentum, periaortic area, or mes-

entery, or inguinal. In most cases, the accessory or

supernumerary ovary is less than 1 cm in size, and smaller

examples may go unrecognized at operation or autopsy;

they are multiple and bilateral in some cases [65]. The

ectopic ovarian tissue possesses the functional potential, as

evidenced by persistent menses after bilateral oophorec-

tomy, as well as the pathologic potential of normal ova-

ries. The presence of a supernumerary ovary therefore is

one histogenetic mechanism for ovarian-type tumors in

extraovarian sites. This derivation is even more likely for

nonepithelial tumors such as a granulosa-theca tumors

within the broad ligament, which are unlikely to have

a mesothelial or secondary müllerian origin (>Chap. 13,

Diseases of the Peritoneum).

Lobulated and accessory ovary are closely related em-

bryonically. The former results from lobulation of the

ovarian anlage, whereas the latter presumably develops

from a slightly separated part of the otherwise normally

developing and migrating ovarian anlage. Pathogenetic

theories for supernumerary ovary include aberrent migra-

tion of part of the gonadal ridge after incorporation of the

germ cells or, alternatively, arrest of some of the migrating

germ cells in an ectopic location with inductive transfor-

mation of the surrounding tissue into ovarian stroma. As

many as one third of patients with lobulated ovaries,

accessory ovary, and supernumerary ovary have other

congenital genitourinary abnormalities.
Adrenal Cortical Rests

Although accessory adrenal cortical tissue frequently is

observed within the wall of the fallopian tube and the

broad ligament, it is an extremely rare finding in the

ovary [199]. The adrenal rests are typically yellow, spher-

ical, and encapsulated nodules several millimeters in size

(> Fig. 12.1). Adrenal cortical ectopia in these sites can be

explained by the close proximity of the anlage of the

adrenal cortex to the gonadal ridge during embryonic

development. Ovarian adrenal cortical rests may be the



. Fig. 12.1

Adrenal cortical rest within mesovarium

. Fig. 12.2

Splenic–gonadal fusion. A nodule of splenic tissue is

contiguous with the surface of the ovary
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origin of occasional steroid cell tumors of the ovary that

resemble adrenal cortical tissue in both their histologic

appearance and endocrine manifestations.
Uterus-Like Ovarian Mass

Approximately ten reported examples of a uterus-like

ovarian mass have been reported [150, 165, 190]. They

have occurred in adult and occasionally early adolescent

females (11–50 years of age) and were characterized by

a central cavity lined by endometrial tissue and a thick

wall of smooth muscle [150]. Additional findings have

included an elevated CA-125 level (two cases), an asso-

ciated breast carcinoma (two cases), and a contiguous

endometrioid adenocarcinoma (one case). Although the

lesion can be explained on the basis of an ovarian

endometriotic cyst with smooth muscle metaplasia of its

stromal component (endomyometriosis; see >Chap. 13,

Diseases of the Peritoneum), in some cases it may may be

caused by a congenital malformation of the ipsilateral

müllerian duct, an origin supported by the presence of

congenital abnormalities of the urinary tract in three

of the reported cases. In several other cases, however,

residual ovarian parenchyma was identified at the periph-

ery of the mass.
Splenic–Gonadal Fusion

Splenic–gonadal fusion (> Fig. 12.2) is an extremely rare

anomaly resulting from the fusion of the anlage of both
organs during embryonic development. The male/female

ratio is 9:1. Three examples have been described in new-

born female infants, two of which were associated with

partially undescended ovaries, as well as other, multiple,

congenital anomalies [163]. All three cases were of the

continuous type in which a cord-like structure connected

the spleen to the left ovary or surrounding structures.

In one of these cases, several intraovarian splenic nod-

ules were found. A case of discontinuous splenic–gonadal

fusion has been reported in a 19-year-old woman with no

other apparent congenital abnormalities [126]. In an addi-

tional case, a 44-year-old woman had a septate uterus and

a cluster of splenic nodules surrounding the otherwise

normal left ovary; multiple adhesions made it difficult to

ascertain if a splenic–ovarian cord was present [7]. The

differential diagnosis in the discontinuous cases is with

traumatic splenosis. Affected women usually have a history

of trauma, and at laparotomy, splenic nodules are widely

dispersed throughout the peritoneal cavity (>Chap. 13,

Diseases of the Peritoneum).
Prostatic Tissue

One case of ovarian ectopic prostatic tissue has been

reported in a 70-year-old woman, postulated to arise

from hilar mesonephric rests [192]. Prostatic tissue

has also been described in mature cystic teratomas

(>Chap. 16, Germ Cell Tumors of the Ovary).
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Infections

Common Bacterial Infections

Pelvic inflammatory disease (PID) of bacterial origin

accounts for most ovarian infections in the western world.

Although some studies have indicated that the presence of

an intrauterine device (IUD) increases the risk of infection,

other studies have shown that when the number of sexual

partners are controlled for, IUDs do not increase the risk of

PID [89]. Ovarian involvement by PID is almost always

secondary to salpingitis and typically takes the form of

a tuboovarian abscess (> Fig. 12.3), which usually is bilat-

eral. The typical clinical manifestations are abdominal or

pelvic pain, and, less often, fever, vaginal discharge or

bleeding, and urinary symptoms [101]. An adnexal mass

is palpable, demonstrable with imaging techniques, or

visible at laparoscopy. A history of an acute infectious

episode is present in only one third to one half of patients,

suggesting that the subclinical infections are common

[101]. A mixed flora with a preponderance of anaerobic

organisms is typically recovered from the contents of the

abscess [101]. With resolution, the only sequelae may be

tuboovarian fibrous adhesions, but occasionally a healed

abscess becomes a cyst.

A unilateral or bilateral ovarian abscess without tubal

involvement is much rarer than a tuboovarian abscess.

The former usually is secondary to direct or lymphatic

spread of organisms from a nongynecologic pelvic inflam-

matory process, such as diverticulitis, appendicitis, inflam-

matory bowel disease, or postoperative pelvic infection.
. Fig. 12.3

Tuboovarian abscess. Lining consists of inflammatory

debris with subjacent granulation tissue
Rarely, an ovarian abscess is the result of a blood-borne

infection. The external ovarian surface in such cases often is

unremarkable, and the process may not be apparent until

the organ is sectioned. Uncommonly, rupture of an ovarian

or tuboovarian abscess leads to secondary peritonitis or,

rarely, fistulas involving the colon, bladder, or vagina [191].

Milder, chronic, or recurrent forms of ovarian in-

volvement by PID may take the form of a chronic

perioophoritis, with periovarian and tuboovarian adhe-

sions; sclerocystic ovarian changes may also be present.

Rarely, a chronic ovarian abscess may result in a tumor-

like mass, variably designated ovarian xanthogranuloma,

xanthogranulomatous oophoritis, or inflammatory

pseudotumor. The involved ovary in such cases is replaced

by a solid or cystic, yellow, lobulated mass (> Fig. 12.4),

characterizedmicroscopically by foamy histiocytes admixed

with multinucleated giant cells, plasma cells, fibroblasts,

neutrophils, foci of necrosis, and fibrosis (> Fig. 12.5). Sev-

eral additional examples of pseudotumorous xanthogra-

nulomatous inflammationwith amore diffuse involvement

of the adnexa have been described [98].
Rare Bacterial Infections

Actinomycosis

Pelvic actinomyces infection is uncommon and usually

represents a complication of an IUD, although most

cases of IUD-related PID are nonactinomycotic [131,

179]. Almost 85% of cases have occurred in women who
. Fig. 12.4

Ovarian xanthogranuloma, sectioned surface



. Fig 12.5

Xanthogranuloma of ovary. Inflammatory reaction

consists predominantly of foamy histiocytes

. Fig. 12.6

Actinomycosis of ovary. A colony of actinomyces (sulfur

granule) is surrounded by a purulent exudate

584 12 Nonneoplastic Lesions of the Ovary
have had an IUD in place for 3 or more years [179], and

the infection may be more common in women using

plastic, rather than copper, IUDs. There is a high likeli-

hood of subsequent sterility [179].

The adnexal involvement usually is unilateral, with

destructive, often multiple, abscesses involving the ovary

and fallopian tube (>Chap. 11, Diseases of the Fallopian

Tube and Paratubal Region) that may clinically mimic

a pelvic malignancy [4]. Rarely, the characteristic actino-

mycotic (sulfur) granules are grossly visible within the

abscess cavities. Microscopic examination typically reveals

a nonspecific inflammatory response composed predom-

inantly of neutrophils and foamy histiocytes sometimes

admixed with lymphocytes and plasma cells. A specific

diagnosis can be made only by finding the sulfur granules

within the inflammatory exudate, but numerous blocks

may be necessary to find them. The granules are composed

of circumscribed rounded masses of basophilic, gram-

positive, and argyrophilic bacteria growing as branching

filaments with a characteristic radial or palisading pattern

at the periphery of the granule (> Fig. 12.6). A silver stain

or fluorescent antibody stain may facilitate their detection

[156], and negative modified acid-fast staining aids in the

distinction from nocardia [161]. A diagnosis of actinomy-

cosis may be made before salpingo-oophorectomy in

some cases by finding the granules within endometrial

curettings or cervico-vaginal smears. In one study, almost

90% of patients with actinomyces demonstrated by the

latter method were found to have a tubo-ovarian ab-

scess [22]. Sulfur granules should be distinguished from

noninfectious, pseudoactinomyocotic radiate granules,

which may be encountered in endometrial samples as
a tisssue response to intrauterine devices (>Chap. 7,

Benign Diseases of the Endometrium) [161].
Tuberculosis

Tuberculous oophoritis is uncommon and usually second-

ary to tuberculous salpingitis (>Chap. 11, Diseases of the

Fallopian Tube and Paratubal Region). The tubes are

almost always involved in tuberculosis of the female gen-

ital tract, but the ovarian parenchyma is affected in only

10% of cases [143]. Unilateral or bilateral adnexal masses,

in some cases accompanied by an elevated CA-125 level,

may clinically simulate an ovarian tumor. Onmacroscopic

inspection, the ovaries are typically adherent to the tubal

ampullae. Grossly visible caseation is rare. On histologic

examination, the tuberculosis is typically confined to the

cortex. In cases in which the ovary is enlarged, granulomas

on the adjacent peritoneum may simulate metastatic

ovarian cancer at operation [51, 143].
Malacoplakia

Of approximately 25 reported cases of gynecologic

malacoplakia, only 4 have involved the ovary [27, 92].

Friable, yellow, focally hemorrhagic, and necrotic masses

involve one or both ovaries and the ipsilateral fallopian

tube. In one case, the process also involved contigu-

ous portions of the small and large bowel, simulating

a malignant ovarian tumor at operation [92]. Histologic

examination reveals the typical features of malacoplakia



. Fig. 12.7

Malacoplakia of ovary. Mixed inflammatory infiltrate

with epithelioid histiocytes, some containing

Michaelis–Guttman bodies, shown at higher magnification

in right image

. Fig. 12.8

Ovarian involvement by Enterobius vermicularis. Note

numerous and characteristically flat ova
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(> Fig. 12.7). Organisms (Escherichia coli and/or Entero-

coccus faecalis) were demonstrated by culture in two of the

cases [27, 92].
Leprosy

Although leprosy rarely involves the female genital tract,

the ovary is the most commonly involved gynecologic site

[19]. In one well-documented case, microscopic examina-

tion of the grossly normal ovaries revealed numerous

vacuolated histiocytes within the ovarian stroma that

contained Mycobacterium leprae. In chronic forms of lep-

rous oophoritis, a chronic inflammatory cell infiltrate and

fibrosis are seen, and bacilli usually are demonstrable.
Syphilis

For unknown reasons, syphilitic involvement of the ovary

is very rare. Luetic oophoritis has been described in con-

genital, secondary, and tertiary forms of the disease. The

pathology of these various stages is similar to those in

extraovarian sites.
Parasitic Infections

Parasitic infestations of the ovary are extremely rare inmost

parts of the world. Ovarian schistosomiasis, however, is
common in endemic areas; the fallopian tube is typically

also involved [111]. Patients usually have lower abdominal

pain, a pelvic mass, and occasionally irregular menses and

infertility. The typical operative findings are an enlarged

tube and ovary, numerous adhesions, and scattered peri-

toneal nodules that may simulate the implants of a ma-

lignant tumor. On histologic examination, granulomas,

often containing eosinophils, surround schistosoma ova.

Dense fibrosis frequently is seen in the later stages of

the disease. We have seen an ovarian endometriotic cyst

containing schistosoma ova, similar to a reported case of

schistosomiasis involving intestinal endometriosis [1].

Ovarian involvement by Enterobius vermicularis usu-

ally is an incidental operative finding on the external

surface, or, rarely, within the ovary [125, 159]. In several

cases, there has been simultaneous involvement of the

pelvic peritoneum, simulating a metastatic tumor [159].

The granulomas, which may undergo caseation and con-

tain eosinophils, surround the adult female worms and

ova (> Fig. 12.8) [125]. The worms probably reach the

peritoneal cavity by migration from the perineum through

the lumen of the genital tract.

Rare cases of ovarian echinococcosis have been

described [219]. In one of them, a typical hydatid cyst

12 cm in diameter involved the ovary.
Viral Infections

Oophoritis secondary to cytomegalovirus (CMV) can

occur as an incidental finding in surgical or autopsy spec-

imens in immunosuppressed patients, usually as part of
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a generalized infection [212]. On macroscopic examina-

tion, the ovaries are usually of normal size but contain foci

of superficial cortical hemorrhagic necrosis several milli-

meters in size. Microscopic examination reveals foci of

coagulative necrosis, with variable numbers of neutrophils,

nuclear debris, and hemorrhage, as well as lymphocytes,

plasma cells, and vascular dilatation in the surrounding

stroma. Ovarian stromal and endothelial cells, even at a

distance from the necrotic foci, contain typical intranu-

clear and occasional intracytoplasmic inclusion bodies.

Immunohistochemical staining for CMV may facilitate

the diagnosis in some cases [212], and intranuclear and

intracytoplasmic herpes-type viral particles have been

found on ultrastructural examination.

Mumps oophoritis as a clinical entity occurs much less

commonly than mumps orchitis; clinical evidence of the

lesion occurs in 5% of females with mumps. The pathol-

ogy of the acute stage has not been well described. It is

postulated that germ cell depletion secondary to mumps

oophoritis may result in premature menopause and pos-

sibly an increased risk of ovarian cancer [39].

In view of the frequency of human papillomavirus

(HPV) infection in the lower female genital tract, it is

perhaps surprising that histologically documented exam-

ples of HPV infection of the ovary are exceptionally rare.

We are aware of only one report in which HPV 16 DNA

was detected by polymerase chain reaction (PCR) analysis

with E6 and E7 primers in synchronous ovarian and

cervical squamous cell carcinoma in situ lesions, the for-

mer presumably arising in an endometriotic cyst [112].

Lai et al. have found HPV-16 or HPV-18 DNA sequences

by PCR in five of ten histologically normal ovaries [100].
. Fig. 12.9

Granulomatous reaction on ovarian surface potentially

mimicking a malignant tumor. Yellowish-brown granular

deposits on ovarian surface, representing implants of

keratin derived from an endometrial adenocarcinoma with

squamous differentation
Fungal Infections

Fungal infections of the ovary are extremely rare, even

in patients with disseminated mycoses. Extremely rare

examples of tuboovarian abscess due to Blastomyces

dermatitidis have been reported [132]. In one case, the

abscesses were bilateral and associated with miliary nod-

ules involving the pelvic peritoneum, probably secondary

to hematogenous spread from the lungs, while in

another case, the infection was sexually transmitted.

Seven of 11 patients with coccidioidomycosis of the

upper female genital tract had tuboovarian and peritoneal

involvement; 2 of the 7 had concomitant coccidioidal

endometritis [23]. One case of tuboovarian abscess caused

by Aspergillus has been reported in an IUD user [94].

Rupture of the abscess led to generalized peritonitis.
Noninfectious Inflammatory Disorders

A variety of noninfectious, typically granulomatous, in-

flammatory disorders may involve the ovary. In addition,

granulomas may be seen rarely in autoimmune oophoritis

(page 35).
Foreign Body Granulomas

A variety of foreign materials may evoke a granulomatous

reaction on the ovarian and extraovarian peritoneal sur-

faces, potentially mimicking a malignant tumor at opera-

tion. Examples include suture material, lipid material

used in hysterosalpingographic contrast material, crystal-

line material such as talc, and keratin (> Figs. 12.9 and
> 12.10) from cystic teratomas and the squamous ele-

ments of endometrial and ovarian endometrioid adeno-

carcinomas (peritoneal and ovarian keratin granulomas

are discussed in more detail in >Chap. 13, Diseases of the

Peritoneum) [120]. A foreign body reaction also occurs in

response to starch granules from surgical gloves, starch-

containing douche fluid, and lubricants. An 8-cm mass

mimicking a primary ovarian tumor was due to a florid

granulomatous reaction to oxidized cellulose (SurgicelTM)

[60]. Rarely, the starch granulomas are of the tuberculoid

type, with or without caseous necrosis, and mimic tu-

berculosis on microscopic examination. Granulomatous

oophoritis is occasionally a response to bowel contents



. Fig. 12.10

Foreign body reaction to keratin implants on ovarian

serosal surface. There was a coexistent endometrial

adenocarcinoma with squamous differentiation, confined

to the uterus

. Fig. 12.11

Postcautery carbon pigment granuloma in ovary. Note

black carbon pigment. Palisading histiocytes are seen at the

bottom and right

. Fig. 12.12

Gallstone implanted on ovarian surface
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that reach the ovary via a coloovarian fistula [61]. Foreign

body-type granulomas containing brown to black carbon

pigment have been described in the ovary secondary to

laser or electrocautery treatment (> Fig. 12.11) [201].

Implantation of gallstones on the peritoneum and ovarian

surface (‘‘ovarian cholelithiasis,’’ > Fig. 12.12; see also

Fig. 13.3) may occur as a complication of laparoscopic

cholecystectomy. It is also discussed in (>Chap. 13, Dis-

eases of the Peritoneum, page 3).
Necrobiotic (Palisading) Granulomas

Necrobiotic granulomas have been encountered in the

ovary, usually as an incidental microscopic finding [91,

120, 201]. In most cases, there is a history of an opera-

tion or cauterization involving the same ovary months

to years earlier. The granulomas can be multiple and

occasionally bilateral. A central zone of fibrinoid necro-

sis or hyalinization is usually surrounded by palisad-

ing, sometimes multinucleated, histiocytes and variable

numbers of other inflammatory cells including lym-

phocytes, plasma cells, and eosinophils; a fibrous

pseudocapsule forms in some of the cases (> Fig. 12.13).

Brown to black carbon pigment (as already noted) is

typically present in multinucleated giant cells in

postcautery palisading granulomas [201]. The differential

diagnosis of palisading granulomas includes the other

ovarian granulomas discussed in this chapter as well as

necrotic pseudoxanthomatous nodules of endometriosis

(>Chap. 13, Diseases of the Peritoneum).
Granulomas Secondary to Systemic Diseases

In rare cases of ovarian involvement by sarcoidosis, the

sarcoid granulomas were usually an incidental micro-

scopic finding; in one case, findings of an elevated

CA-125, an adnexal mass, and pelvic lymphadenopathy

were clinically suspicious for malignancy [151]. Patients

with systemic sarcoidosis may have involvement of other

gynecologic sites or paraaortic lymph nodes. The finding

of sarcoid-like granulomas in the ovary should alert the



. Fig. 12.14

Cortical granuloma. Circumscribed collection of

lymphocytes, spindle cells, and an occasional

multinucleated giant cell lie within the ovarian stroma

. Fig. 12.13

Isolated palisading granuloma of ovary
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pathologist to the possibility of a rare dysgerminoma with

a granulomatous reaction sufficiently extensive to obscure

the malignant tumor cells. Crohn’s disease is another rare

cause of granulomatous oophoritis, usually caused by

direct extension of the inflammatory process from the

bowel [120]. The ipsilateral fallopian tube is also involved

in most cases. Although not strictly granulomatous,

mucicarminophilic histiocytosis can occasionally involve

the ovary (>Chap. 13, Diseases of the Peritoneum).
Cortical Granulomas

Cortical granulomas are common, incidental, microscopic

findings within the ovarian cortex. The granulomas are

spherical, well circumscribed, 100–500 mm in diameter, and

are composed of spindle cells, epithelioid cells, lympho-

cytes, and, in some, multinucleated giant cells; occasion-

al anisotropic fat crystals also may be seen (> Fig. 12.14)

[77, 120]. Hughesdon suggested that the granulomas be-

come fibrotic with time, potentially accounting for at

least some of the spherical, cloud-like, hyaline scars com-

monly encountered in the cortical stroma of postmeno-

pausal women [77]. These scars resemble corpora fibrosa

but usually are distinguishable from the latter by their

more superficial location within the cortex, greater cellu-

larity, weaker eosinophilia, and the presence of a reticulin

framework [77]. It also has been suggested that hyaline

scars may represent foci of atrophic stromal endometri-

osis, luteinized stromal cells, or ectopic decidua [77].

The frequency of cortical granulomas appears to be

related to age. They are not usually encountered before the

age of 30 years, but Hughesdon found active lesions in
40% of women over the age of 40 years; the number of

lesions per cross section of ovary increased in successive

decades [77]. The clinical significance, if any, of cortical

granulomas is unknown. Possible associations with ovar-

ian stromal hyperplasia, endometrial carcinoma, or both

have been suggested but not demonstrated consistently.
Surface Proliferative Lesions

The Surface Epithelium, Inclusion Glands and
Cysts, and Metaplasias

The normal ovarian surface epithelium consists of a sin-

gle, focally pseudostratified layer of modified mesothelial

cells. The cells vary from flat to cuboidal to columnar, and

several types may be seen in different areas of the same

ovary. Squamous metaplasia of the surface epithelium has

been recently described in patients on long-term perito-

neal dialysis [76]. The surface cells are separated from the

underlying stroma by a distinct basement membrane. In

oophorectomy specimens, the epithelium is almost always

denuded as a result of handling by the surgeon and pa-

thologist, as well as drying artifact as a result of delayed

fixation. Preserved epithelium is usually confined to

sulci and areas protected by surface adhesions. The sur-

face epithelial cells are immunoreactive for cytokeratin,

Ber-EP4, calretinin, desmoplakin, vimentin, and receptors

for estrogen, progesterone, and epidermal growth factor

receptors, but not desmin [47, 102].



. Fig. 12.16

Epithelial inclusion glands and small cysts, lined by a single

layer of columnar cells. Psammoma bodies are present

within an occasional gland or cyst but are mostly in the

adjacent stroma
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Surface epithelial inclusion (SEI) glands and their cystic

counterparts, SEI cysts, arise from cortical invaginations

of the ovarian surface epithelium that have lost their con-

nection with the surface. SEI glands and cysts can be found

in ovaries from females of all ages, including fetuses, infants,

and adolescents [16, 18]. With advancing age, their fre-

quency increases to the extent that they are common in the

late-reproductive and postmenopausal age groups.

SEI cysts may be visible on gross inspection of the

ovary (> Fig. 12.15), although most SEI glands and

cysts are appreciable only on microscopic examination;

cysts greater than 1 cm in diameter are designated a

cystadenoma (>Chap. 14, Surface Epithelial Tumors of

the Ovary). SEI glands and cysts are usually multiple,

scattered singly or in small clusters throughout the super-

ficial cortex (> Fig. 12.16); less commonly, they extend

into the deeper cortical or medullary stroma. They are

typically lined by a single layer of columnar cells that

in postmenopausal patients is often ciliated, mimicking

tubal (endosalpingeal) epithelium. Psammoma bodies

may be seen within the cysts and the adjacent stroma

(> Fig. 12.16) and, rarely, within cervicovaginal Papa-

nicolaou smears [108]. Similar glands, with or without asso-

ciated psammoma bodies, encountered on the ovarian

surface, within periovarian adhesions, and elsewhere

on the peritoneum and in the omentum, are designated

endosalpingiosis (>Chap. 13, Diseases of the Peritoneum).

Less commonly, the lining of the glands and cysts

consists of other müllerian cell types (endometrioid,

mucinous) or nonspecific, flat, cuboidal, or columnar

cells; rarely, apocrine metaplasia may be seen within

a SEI cyst. An Arias–Stella-like reaction has been described

within SEI glands in pregnant patients [18]. One study
. Fig. 12.15

Several epithelial inclusion cysts bulge from the

ovarian surface
found that hyperplastic and metaplastic changes within

SEI glands are more common in women with polycystic

ovarian disease or endometrial carcinoma, suggesting a

possible hormonal basis for these changes (> Fig. 12.17)

[167]. A rare pseudoneoplastic alteration in SEI glands is

a striking vacuolar, presumably hydropic, cytoplasmic

change of the lining cells. In such cases, abundant clear

cytoplasm displaces the nucleus, potentially mimicking

signet-ring cell carcinoma, especially when the cells pro-

liferate to form solid nests (> Fig. 12.18). Awareness of

this phenomenon, additional sectioning (if necessary) to
. Fig. 12.17

Atypical epithelial inclusion cyst. A cribriform pattern is

present



. Fig. 12.18

Vacuolar change within surface epithelial inclusion glands.

The change results in solid nests within the ovarian stroma

simulating signet-ring cells

. Fig. 12.19

Mesothelial proliferation on ovarian surface. Mesothelial

cells, growing in papillary pattern, are admixed with

lymphocytes. The mesothelial cells exhibit mild nuclear

pleomorphism and occasional multinucleation

. Fig. 12.20

Mural mesothelial hyperplasia within the wall of an
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demonstrate a relation to inclusion glands, and negative

staining for mucin facilitate the diagnosis.

SEI glands and cysts are likely the site of origin for most

common epithelial tumors of the ovary. Several studies

have found that patients with ovarian carcinoma have an

increased number of SEI cysts (or surface epithelial invag-

inations, their precursors) in the contralateral ovary com-

pared to controls [128, 205]. Additional support for this

hypothesis is provided by the occasional presence of dys-

plastic changes within their linings [42, 183] as well as

immunoreactivity for a variety of ovarian epithelial tumor

markers including WT-1, epithelial membrane antigen,

CA-125, CA-19-9, CEA, human chorionic gonadotropin

(hCG), and placental alkaline phosphatase [17, 26, 79,

188]. SEI cysts are distinguished from cystadenomas by

their smaller size (see earlier). The differential diagnosis

also includes other unilocular ovarian cysts.

ovarian serous borderline tumor
Mesothelial Proliferations

Proliferation of mesothelial cells on the ovarian surface,

within periovarian fibrous adhesions or elsewhere on the

pelvic peritoneum, is usually a response to pelvic inflam-

mation but also occurs in response to ovarian tumors and

endometriosis. Florid examples may be associated with

complex glandular and papillary proliferations of meso-

thelial cells that may exhibit mild to moderate atypia

(> Fig. 12.19). Such a process may simulate stromal inva-

sion in a borderline ovarian tumor (> Fig. 12.20) or sim-

ulate a metastatic carcinoma, primary serous surface
carcinoma, or malignant mesothelioma. This subject is

discussed in more detail in >Chap. 13, Diseases of the

Peritoneum.
Surface Stromal Proliferations

Nodular, polypoid, and papillary stromal projections from

the ovarian surface are a common incidental microscopic

finding in women of late-reproductive and postmeno-

pausal age. These projections are composed of ovarian

stroma, exhibiting varying degrees of hyalinization covered



. Fig. 12.21

Ovarian surface stromal proliferation. Papillary and

nodular stromal proliferation involves ovarian surface

Nonneoplastic Lesions of the Ovary 12 591
by a single layer of surface epithelium (> Fig. 12.21).

Detachment of these structures may give rise to ‘‘collagen

balls’’ occasionally found in peritoneal washings [214].

Surface stromal proliferations are typically 1–3 mm in

maximal dimension and do not exceed 1 cm, the arbitrary

dividing line between this type of proliferation and a

serous surface papilloma.
Nonneoplastic Lesions of the Follicular
and Stromal Elements

This section describes the wide spectrum of nonneoplastic

lesions that arise from the ovarian follicles and stroma.

Many of them are secondary to ovarian stimulation by

pituitary or chorionic gonadotropins and may be associ-

ated with excessive production of estrogens, androgens,

or both. Although most nonneoplastic proliferations of

Leydig cells are not of stromal origin, these lesions are

most conveniently discussed in this section.
Solitary Follicle Cysts and Corpus Luteum
Cysts

Solitary follicle cysts and corpus luteum cysts are

nonneoplastic lesions derived from their normal

counterparts.

For details regarding normal folliculogenesis, the

reader is referred elsewhere, but a brief overview is pro-

vided here [28]. Normal follicular maturation begins

during the luteal phase and continues throughout the

follicular phase of the next cycle. Each month, usually
only one developing follicle is dominant and achieves

ovulation. The other developing follicles undergo atresia,

and continued shrinkage and hyalinization of an atretic

follicle produces the corpus fibrosum, a small scar con-

sisting of a wavy strand of hyaline tissue. In the absence of

fertilization, the collapsed ovulatory follicle becomes the

corpus luteum of menstruation (CLM), a 1.5- to 2.0-cm

round structure with a festooned contour and a center

filled with a gray, focally hemorrhagic coagulum, and

a color that changes during the luteal phase from brown to

orange-yellow as it acquires more lipid. Occasionally, the

CLM is cystic, but this feature is more characteristic of

the corpus luteum of pregnancy (which may be indistin-

guishable from the CLM but is usually larger and bright

yellow). During a period of several months, the CLM

involutes by progressive fibrosis and shrinkage, with con-

version to a corpus albicans. Most corpora albicantia and

corpora fibrosa are resorbed.
Clinical Features

Solitary follicle cysts (FCs) are most common in non-

pregnant women of reproductive age, particularly around

the menarche and menopause. FCs may also occur during

fetal life, in newborns, throughout childhood, and rarely

after the onset of the menopause [104, 198]. Solitary

or multiple FCs can be a component of the McCune–

Albright syndrome (polyostotic fibrous dysplasia, cutane-

ous melanin pigmentation, and endocrine organ hyperac-

tivity), as discussed later, and postpubertal women with

cystic fibrosis may be predisposed to the development of

solitary FCs [186]. Corpus luteum cysts (CLCs) usually

occur during the reproductive era but rarely are found

in neonates or follow sporadic ovulation in a postmeno-

pausal woman.

The proportion of FCs and CLCs associated with

clinical manifestations is unknown, because many are

incidentally discovered by pelvic ultrasononography, lap-

aroscopy, or laparotomy. Patients with clinically evident

FCs and CLCs typically have either a palpable adnexal

mass or manifestations related to increased estrogen

production that may include isosexual precocity or

pseudoprecocity, menstrual disturbances including amen-

orrhea and postmenopausal bleeding, or endometrial

hyperplasia. A CLC is the most common finding in the

ovarian remnant syndrome (see page 39). An uncommon

clinical presentation of FCs and CLCs is rupture, which

may cause abdominal pain, hemoperitoneum [67], and

rarely exsanguination. Rupture is more likely to occur in

patients receiving anticoagulant therapy or in those with
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bleeding diatheses [210]. Additionally, FCs occurring in

utero or during the neonatal period may be complicated

by adnexal torsion as well as hemorrhage and rupture;

most regress during the first 4 months of life.
. Fig. 12.23

Corpus luteum cyst. Note the convoluted yellow lining
Gross Findings

Solitary follicle cysts (FCs) and corpus luteum cysts

(CLCs) are thin walled and unilocular, ranging from 3 to

8 cm in diameter, although larger examples occur rarely

(> Fig. 12.22), especially during pregnancy and the puer-

perium (see following). They usually have smooth surfaces

and thin walls. CLCs are characterized by the presence of

a convoluted yellow lining (> Fig. 12.23). The contents of

FCs and CLCs vary from serous or serosanguineous fluid

to clotted blood.
Microscopic Findings

FCs are lined by an inner layer of granulosa cells that may

be focally denuded and an outer layer of theca interna cells

(> Fig. 12.24a). The cells in either layer may be luteinized.

Distinction between the two layers can be facilitated by

a reticulin stain, which reveals dense reticulum surround-

ing the theca cells but sparse or absent reticulum in the

granulosa layer (> Fig. 12.24b). CLCs exhibit a convo-

luted lining composed of large luteinized granulosa cells
. Fig. 12.22

Follicle cyst

. Fig. 12.24

Follicle cyst. (a) Lining consists of an inner layer of granulosa

cells and an outer layer of theca interna cells. (b) Distinction

between the two layers is enhanced with a reticulin stain,

showing a reticulum network within the theca interna layer

and an absence of reticulin within the granulosa layer
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and an outer layer of smaller luteinized theca interna

cells, with a prominent inner layer of connective tissue

(> Fig. 12.25). CLCs associated with pregnancy typically

have characteristic hyaline bodies and calcific foci within

the granulosa cells. Focal infarction of a CLC, possibly

secondary to inadequate hCG production, has been

encountered in association with tubal pregnancy. Invo-

lution of FCs and CLCs usually leads to the formation of

corpora fibrosa and corpora albicantia, respectively;

rarely, the latter may be cystic.

A rare type of solitary FC, designated ‘‘large solitary

luteinized follicle cyst of pregnancy and the puerperium’’

with distinctive clinical and pathologic features, occurs

during pregnancy and the puerperium and is presumably

related to hCG stimulation [29]. Patients present with

a palpable adnexal mass (most commonly at the first

postpartum visit) or are found to have a unilateral ovarian

cyst at cesarean section. No endocrine disturbances have

been reported to date. On gross inspection, the cyst resem-

bles a typical FC except for its large size (median diameter

25 cm). On microscopic examination, the cyst is lined by

one to many layers of luteinized granulosa and theca cells

that are usually indistinguishable. Nests of luteinized cells

may be embedded within the fibrous tissue of the cyst wall.

The cells have abundant vacuolated to eosinophilic cyto-

plasm, vary considerably in size and shape, and in all

the reported cases have exhibited focal marked nuclear
. Fig. 12.25

Corpus luteum cyst. A prominent inner layer of connective

tissue is present
pleomorphism and hyperchromasia; mitotic figures have

been absent (> Fig. 12.26).
Pathogenesis

The pathogenesis of some FCs is probably related to abnor-

malities in the release of anterior pituitary gonadotropins,

such as a failure of the normal preovulatory luteinizing

hormone surge. FCs occurring in females with abnorma-

lities in gonadotropin release can be multiple, bilateral,

recurrent, and in some cases are accompanied by corpora

lutea and the possibility of pregnancy. Other FCs appear to

be autonomous and do not recur following removal. Girls

with the McCune–Albright syndrome and precocious
. Fig. 12.26

Large solitary luteinized follicle cyst of pregnancy and

puerperium. (a) Luteinized cells with abundant eosinophilic

to clear cytoplasm line a cyst (upper) and lie within its

fibrous wall (lower). Note focal nuclear atypicality. (b)

Higher-power view of lining cells showing marked nuclear

hyperchromasia and atypicality
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puberty secondary to a FCmay have elevated gonadotropin

levels, whereas in others with this syndrome, the FCs

appears to be mediated by a gonadotropin-independent

mechanism [211]. Treatment with low-dose phasic oral

contraceptives [24], gonadotropin-releasing hormone an-

alogues [14], and tamoxifen [33] may also stimulate the

development of FCs.
Clinical Behavior and Treatment

Most cases of FC and CLC regress spontaneously within

2 months; observation of small ovarian cysts in women of

reproductive age is justifiable for this period. Regression

in some cases can be accelerated by administration of a

high-dose, combined estrogen–progestogen preparation.

FCs associated with isosexual pseudoprecocity can some-

times be treated by cyst puncture; others may require

surgical removal. Persistence of a cyst suggests that it is

neoplastic, and in these cases laparotomy or laparoscopy is

necessary.
Differential Diagnosis of Solitary Follicle
Cysts

Solitary cysts of follicular origin should be distinguished

on microscopic examination from other solitary unilocu-

lar ovarian cysts. Cysts otherwise identical to FCs and

CLCs but less than 3 cm in diameter are generally regarded

as physiologic, that is, cystic follicles and cystic corpora

lutea, respectively. A simple cyst is of unknown origin

because its lining has disappeared, was destroyed by rub-

bing or dessication after its removal, or because the lining

consists of a thin layer of nonspecific epithelial-like cells.

Additional sections may reveal theca lutein cells in its wall

or foci of serous, endometrioid, or another type of epithe-

lial lining, allowing a more specific diagnosis. Even a rare

cystic struma ovarii may be misdiagnosed as a simple cyst

if inconspicuous follicles in its wall are overlooked or not

sampled.

Cysts of surface epithelial origin that are usually small,

incidental microscopic findings are designated inclu-

sion cysts. Otherwise, similar cysts measuring more than

1 cm are considered neoplastic and designated serous,

endometrioid, or mucinous cystadenoma, depending on

the nature of their lining (>Chap. 14, Surface Epithelial

Tumors of the Ovary). Epidermoid cysts are those lined

exclusively by mature squamous epithelium and are con-

sidered either monodermal teratomas or of surface epi-

thelial origin [142, 217]. The finding of Walthard nests
in the walls of some of these cysts favor the latter origin

in at least some cases [217]. Endometriotic cysts are

readily distinguishable by their characteristic lining of

endometrial epithelium and stroma and pigmented his-

tiocytes within their walls (>Chap. 13, Diseases of the

Peritoneum). Solitary FCs should also be distinguished

from those of rete origin that are located within the hilus

(see page 40) [174].

Differentiating large FCs from unilocular cystic gran-

ulosa cell tumors of either the adult or juvenile type

(>Chap. 15, Sex Cord-Stromal, Steroid Cell, and Other

Ovarian Tumors with Endocrine, Paraendocrine, and

Paraneoplastic Manifestations) may be difficult, especially

if such a tumor has an orderly arrangement of granulosa

and theca cells in its wall. Cystic granulosa cell tumors,

however, are usually considerably larger than FCs, and the

two cell types usually have a more disorderly pattern that

may include obvious penetration of the cyst wall. In con-

trast to the large solitary luteinized FC of pregnancy, cystic

granulosa cells tumors rarely have cells with bizarre nuclei.
Hyperreactio Luteinalis

Hyperreactio luteinalis (HL) is characterized by bilateral

ovarian enlargement caused by the presence of multiple

luteinized follicle cysts secondary to hCG stimulation [129].
Clinical Features

Hyperreactio luteinalis most commonly occurs with dis-

orders resulting in high levels of hCG such as hydatidiform

moles, choriocarcinoma, fetal hydrops (usually secondary

to Rh sensitization but rarely of nonimmunologic type),

and multiple gestations. Sixty percent of cases unassociated

with gestational trophoblastic disease (GTD), however,

have accompanied a singleton pregnancy. The frequency

of HL in women with GTD ranges from 10% to 50%

depending on whether it is detected by clinical examina-

tion or sonography. The presence of HL in these patients

may indicate an increased risk for persistent or metastatic

GTD (>Chap. 20, Gestational Trophoblastic Tumors and

Related Tumor-Like Lesions) [129]. Rarely, HL has been

preceded by the polycystic ovary syndrome (PCOS) [15].

HL can be detected as a pelvic mass during any tri-

mester, at cesarean section, or rarely during the puerpe-

rium. Symptoms are usually absent, but hemorrhage into

the cysts may cause abdominal pain. Rarely, the involved

ovary undergoes torsion or rupture, sometimes with

intraabdominal bleeding, which can be fatal. In contrast
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to patients with the ovarian hyperstimulation syndrome

(see following), ascites is rare. In patients with HL accom-

panying GTD, HL is detected at the time of the diagnostic

curettage or during the postoperative follow-up period

[157]. In approximately 15% of cases unassociated with

trophoblastic disease, there has been virilization of the

patient but not the female infant [15]. Plasma testosterone

levels have been elevated in these patients as well as

nonvirilized patients with trophoblastic disorders, with the

levels proportional to the degree of ovarian enlargement.
Pathological Findings

On macroscopic examination, multiple, usually bilateral,

thin-walled cysts cause moderate to massive ovarian

enlargement (up to 35 cm) (> Fig. 12.27). The cysts are

filled with clear or hemorrhagic fluid. Microscopic exam-

ination reveals FCs with prominent luteinization of the

theca interna cells and, in some cases, the granulosa cells

(> Fig. 12.28). Occasionally, the latter have bizarre nuclei.

There is usually marked edema of the theca layer and the

intervening stroma; the latter frequently contains

luteinized stromal cells.
Pathogenesis

Because HL occasionally occurs in patients with otherwise

normal pregnancies and normal hCG levels, and because
. Fig. 12.27

Hyperreactio luteinalis. Multiple thin-walled follicle cysts

are present within the cortex
HL does not occur in all women with high hCG levels,

factors other than the latter likely play a role in the path-

ogenesis of HL. An increased ovarian sensitivity to hCG in

patients with the disorder has been suggested [21]. One

study found elevated levels of other hormones, specifically

progesterone, prolactin, and estradiol, in patients with HL

and GTD, possibly implicating these hormones in the

pathogenesis or maintenance of HL [148].
Clinical Behavior and Treatment

The cysts of HL typically involute during the puerperium,

but occasionally regression is incomplete until 6 months

postpartum. In exceptional cases, the cysts regress spon-

taneously during pregnancy. In cases associated with
. Fig. 12.28

Hyperreactio luteinalis. Fluid-filled, thin-walled follicle cysts

(a), lined by granulosa and theca layers, both of which

exhibit marked luteinization and shown at higher

magnification in (b)
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trophoblastic disease, gradual regression typically occurs

2–12 weeks after uterine evacuation, but occasionally the

cysts persist for months or even enlarge after the hCG level

has returned to normal [129, 157]. Operative treatment

of HL is needed only to remove infarcted tissue, control

hemorrhage, or reduce ovarian size to diminish androgen

production in virilized patients. Rarely, HL recurs in sub-

sequent pregnancies.
Differential Diagnosis

Lack of knowledge of the gross appearance of the enlarged

ovaries of hyperreactio luteinalis and their resultant mis-

interpretation as cystic ovarian tumors occasionally leads

to an unwarranted bilateral oophorectomy. If doubt exists,

a frozen section examination of the cyst wall should solve

the problem. Rarely, pregnancy luteomas coexist with HL,

heightening the suspicion of a neoplastic process on gross

examination.
Ovarian Hyperstimulation Syndrome

An iatrogenic form of HL, the ovarian hyperstimula-

tion syndrome (OHS), occurs in a variable proportion

of women undergoing ovulation induction, typically

after the administration of follicle-stimulating hormone

(FSH) followed by hCG, or rarely clomiphene alone [68].

The frequency of OHS has varied widely in the literature;

it has been suggested that some degree of the syndrome

exists in all patients undergoing ovulation induction, with

a frequency of 0.5–5% for severe forms [86]. OHS occurs

only after ovulation, is more severe in patients who con-

ceive, and is particularly prone to occur if the ovaries were

polycystic before the institution of therapy. Several cases of

spontaneous OHS unassociated with ovulation induction

have been reported, usually in the setting of high hCG

levels, for example, with molar or multiple gestations

[3, 49, 86]. There have been several reports of OHS occur-

ring in association with severe hypothyroidism, usually in

pregnant but occasionally in nonpregnant patients [49].

Careful selection of patients and regulation of drug dos-

age by monitoring estrogen levels and ovarian size have

reduced the frequency of OHS. Current evidence has

identified hCG to be a potent inducer of vascular endo-

thelial growth factor; the latter is thought to have a major

role in the increased vascular permeability associated with

severe OHS [124, 209]. Recently, a mutation in the FSH

receptor was found to be associated with recurrent, famil-

ial OHS [193].
In severe cases, the ovaries becomemassively enlarged,

and ascites, sometimes with hydrothorax, (acute Meigs’

syndrome) develops as a result of increased serosal per-

meability. Elevation of serum estrogens, progesterone, and

testosterone typically occurs [68]. Hemoconcentration

with secondary oliguria and thromboembolic phenomena

is a life-threatening complication. High plasma levels of

renin, aldosterone, and antidiuretic hormone may occur

[68]. Patients usually respond to conservative therapy,

such as cyst aspiration under ultrasonic guidance, and

the cysts usually regress within 6 weeks. Operative inter-

vention is only necessary in the rare instance of cyst

torsion or rupture. Histologic examination of the ovaries

reveals changes identical to those seen in HL, with the

additional finding of one or more corpora lutea.
Rare Disorders Characterized by Multiple
Follicle Cysts

Depending on the method of detection, as many as 75% of

girls with juvenile hypothyroidism have multicystic ova-

ries [105, 168]. Rarely, the ovarian enlargement may be the

presenting sign leading to a diagnosis of hypothyroidism.

The clinical features, in addition to ovarian enlargement

and manifestations of hypothyroidism, include varying

degrees of sexual precocity in more than half the patients

and galactorrhea. The sexual precocity and galactorrhea

appear to be caused by increased secretion of pituitary

gonadotropins and prolactin, respectively. A similar clin-

ical picture can occur rarely in adults. Histologic exami-

nation, which has been performed in only a few cases, has

revealed FCs, some with luteinization of the theca interna

layer. In two cases, a depletion of primordial follicles was

also noted. Treatment with thyroxin has resulted in regres-

sion of the hypothyroidism, the ovarian cysts, and sexual

precocity, and a decline in the elevated gonadotropin and

prolactin levels.

Multiple, bilateral FCs associated with estradiol pro-

duction have been described in infants born before the

30th week of gestation [184]. The cysts, which are second-

ary to elevated levels of FSH and luteinizing hormone

(LH), appear at a postconception age that slightly precedes

the expected time of delivery. It is postulated that marked

prematurity is associated with relative insensitivity of the

hypothalamus and anterior pituitary to negative feedback

by estradiol.

Congenital deficiency of 17-hydroxylase, an enzyme

required for both cortisol and estrogen synthesis, results in

low estrogen levels and secondarily elevated levels of FSH

and LH [202]. The rare patients with this disorder have
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congenital adrenal hyperplasia, hypokalemia, hyperten-

sion, primary amenorrhea, absence of sexual maturation,

and ovarian enlargement due to multiple, bilateral FCs.

A late onset of the disorder can mimic idiopathic hirsut-

ism or polycystic ovary syndrome (PCOS).
Polycystic Ovary Syndrome

Polycystic ovary syndrome (PCOS) is an idiopathic disor-

der, which can have a signficant impact on the health of

affected women, with respect to potential reproductive,

metabolic, cardiovascular, and neoplastic sequelae [50,

103, 144]. It is characterized by inappropriate gonadotro-

pin secretion, chronic anovulation, hyperandrogenism,

increased peripheral conversion of androgens to estrogens,

and sclerocystic ovaries. Many patients also have abnor-

mal glucose tolerance and hyperinsulinemia. The current

clinical spectrum of PCOS is broader than that initially

defined by Stein and Leventhal in 1935 (as the Stein–

Leventhal syndrome), and as is discussed here, PCOS

may be the result of multiple potential etiologies and be

associated with variable clinical presentations [50, 144].

Some patients with PCOS have the HAIR-AN syndrome

of hyperandrogenism (HA), insulin resistance (IR), and

acanthosis nigricans (AN), a syndrome discussed after the

section on stromal hyperthecosis, a closely related disorder

that overlaps both clinically and pathologically with PCOS.
Clinical Features

PCOS has been estimated to affect 5–10% of the

female population [93], making it the most common

endocrinopathy in women of reproductive age [58]. The

clinical diagnosis of PCOS can be challenging, as present-

ing signs and symptoms are heterogeneous. Recently,

an international consensus group has provided updated

diagnostic criteria, requiring at least two of the fol-

lowing: oligomenorrea/amenorrhea, hyperandrogenism/

hyperandrogenemia, and polycystic ovaries on ultraso-

nography; other possible medical diagnoses must also

be excluded [204]. Notably, the diagnosis of PCOS can

be made in the absence of polycystic ovaries [50]. The

affected women are typically in their third decade with

a history of dysfunctional uterine bleeding related to anovu-

latory cycles and typically of peripubertal onset, or less

commonly, secondary amenorrhea as well as subfertility

or infertility; 80% exhibit evidence of hyperandrogenism,

usually in the form of hirsutism [58, 202]. A significant

proportion of women with PCOS are overweight or
obese, which can exacerbate the underlying metabolic

and reproductive abnormalities [50]. In addition to hir-

sutism, cutaneous manifestations include acne, androge-

netic alopecia, and acanthosis nigricans (>HAIR-AN

syndrome) [103]. Hyperinsulinemia, insulin resistance,

and impaired glucose tolerance are present in the majority

of patients, particularly in those who are obese, although

these features may not appear until later in life [50, 144].

Frank virilization (clitoromegaly, deep voice, temporal

baldness, male habitus) is rare, and if of sudden onset,

suggests stromal hyperthecosis or a virilizing ovarian

tumor rather than PCOS. The ovaries may or may not

be palpably enlarged. Pelvic ultrasonography may help in

establishing the diagnosis, as discussed below. Patients

with PCOS have an increased risk for cardiovascular dis-

ease secondary to obesity, impaired glucose tolerance,

and in some cases, hypertension and dyslipidemias [50].

Studies indicate that PCOS has a strong familial com-

ponent and may be the most common endocrinopathy

causing familial hirsutism. Single-gene mutations may

rarely be implicated, but more likely the syndrome is

multigenic; candidate genes involved in regulation of the

hypothalamic–pituitary–ovarian axis are the major focus

in current studies, including microarray analysis of target

tissues [46, 50, 215].

Manifestations of unopposed estrogenic stimulation

that occur in a significant proportion of patients include

endometrial hyperplasia or, in approximately 1% of

patients, endometrial carcinoma. The tumors typically

occur in obese patients under the age of 40; conversely,

up to one quarter of patients with endometrial carcinoma

under 40 have PCOS [37]. The tumors are almost always

grade 1 endometrioid adenocarcinomas that are confined

to the endometrium or invade the myometrium superfi-

cially [37]. The carcinomas are rarely, if ever, fatal, and

many are reversible with progesterone therapy or by

ovulation induction (>Chap. 8, Precursor Lesions of

Endometrial Carcinoma and >Chap. 9, Endometrial Car-

cinoma). A wide variety of extrauterine tumors have also

been described in patients with PCOS, but their associa-

tion is probably coincidental [37]. One study, however,

has found a 2.5-fold-increased risk of epithelial ovarian

cancer in women with PCOS [177].
Gross Findings

Both ovaries, or rarely only one, are typically rounded and

two to five times the normal size; the ovarian volume can

be three times that of control subjects [107]. Occasionally,

however, the ovaries may be of normal size. Superficial
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cortical cysts are usually visible beneath the white ovarian

surface. Examination of the sectioned ovarian surface

reveals a thickened, white, capsule-like superficial cortex

and numerous subjacent cysts, typically of similar size and

usually less than l cm in diameter (> Fig. 12.29). There is

usually a central zone of stroma with only rare or no

stigmata of ovulation (corpora lutea or albicantia).

Ovarian tissue from patients with PCOS is rarely en-

countered, as treatment by ovarian wedge resection is no

longer used. Polycystic ovaries are defined ultrasono-

graphically by the presence of 12 or more follicles measur-

ing 2–9 mm in diameter or increased ovarian volume

(>10 cm3) [9]. The typical gross or ultrasonographic

ovarian morphology, however, is unnecessary to make

the diagnosis of PCOS, and in the absence of the typical

clinical findings, is not diagnostic of the syndrome

(>Differential Diagnosis) [202].
Microscopic Findings

The superficial cortex is fibrotic and hypocellular, resem-

bling a capsule (> Fig. 12.30a) and may contain promi-

nent thick-walled blood vessels [78]. Tongues of similarly

fibrotic stroma may extend from the superficial cortex

into the deeper cortex and medulla. The cysts are atretic

cystic follicles and have an inner lining of several layers

of nonluteinized, focally exfoliated granulosa cells. There

is a prominent outer layer of luteinized theca interna

cells (> Fig. 12.30b), giving rise to the term follicular
. Fig. 12.29

Polycystic ovary disease. Superficial cortical fibrosis and

multiple cystic follicles are present
hyperthecosis, but other studies have found that cystic

follicles in women with PCOS differ from those in normal

women only in their increased number [107]. Maturing

follicles up tomidantral stage and atretic follicles exhibiting

prominent luteinization of the theca interna may be twice

as numerous as in normal ovaries [78]. Primordial follicles

are normal in number and appearance [78]. As noted,

stigmata of prior ovulation are typically absent, but cor-

pora lutea have been described in as many as 30% of

otherwise typical cases of PCOS [78]. The deeper cortical

and medullary stroma may have as much as a fivefold

increase in volume. The stroma contains luteinized stro-

mal cells in 80% of cases and, less commonly, foci of

smooth muscle [78]. Nests of ovarian hilus (Leydig) cells

may be more numerous in patients with PCOS than in

age-matched controls.
. Fig. 12.30

Polycystic ovary disease. (a) Multiple cystic follicles lie

beneath the superficially fibrotic cortex. (b) A cystic follicle

is lined by nonluteinized granulosa cells and an outer,

thicker layer of luteinized theca interna cells
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Pathophysiology

The pathophyiology of PCOS is complex, and the initiat-

ing factor(s) is (are) not yet completely understood [202].

A cardinal finding is an elevation of the serum level of LH

or an elevated LH:FSH ratio; of note, documentation of

abnormal gonadotropin levels is not required for the diag-

nosis of PCOS in routine clinical practice, since their

release is pulsatile and concentrations vary throughout

the menstrual cycle [50]. LH stimulates the follicular

theca interna cells to produce androstenedione, which is

converted peripherally, primarily within adipose tissue, to

estrone (E1), and to a lesser extent, testosterone. More

importantly, ovarian follicular production of testosterone

is also increased, leading to the small increases in serum

testosterone concentrations that are present in PCOS. Estra-

diol (E2) levels remain normal or low normal, resulting

in an elevated E1/E2 ratio. Elevated E1 levels, and in some

patients an increased secretion of inhibin, a nonsteroidal

peptide produced by granulosa cells [200], inhibit secre-

tion of FSH. An elevated LH:FSH ratio is thus a charac-

teristic finding in PCOS. Ovarian estrogen production in

PCOS is markedly diminished, probably a result of inac-

tivity of the FSH-dependent aromatase system within the

granulosa cells. Inadequate intrafollicular estrogen synthe-

sis, increased intrafollicular androgens, and an elevated

LH:FSH ratio result in cessation of follicle growth at the

midantral stage, anovulation, and sclerocystic ovaries.

A number of interlinked factors potentially play a role

in initiating or perpetuating PCOS. According to Taylor

[202], ‘‘there are correlations between gonadotropin se-

cretion, insulin secretion, and androgen secretion across

the spectrum of patients with PCOS such that it remains

impossible to determine the primary etiologic factor in the

vast majority of patients.’’ Obesity-related factors includ-

ing hyperestronemia due to conversion of androstene-

dione to E1 and hyperinsulinemia play a role in the

pathogenesis of PCOS, and the increase in obesity in the

United States has been postulated as an explanation for the

reported increased incidence of PCOS [50]. An estimated

20–30% of patients with PCOS have adrenal androgen

excess, as manifested by an elevated androgen dehydro-

epiandrosterone sulfate (DHES) and abnormal adrenal

androgen responses to ACTH [169, 216]. The increased

adrenal androgens can lead to hyperestronemia and con-

sequently an elevated LH:FSH ratio. Although some inves-

tigators believe that the adrenal abnormalities (which may

include late-onset congenital adrenal hyperplasia) are

a primary disturbance, others have concluded that they

are secondary to the hormonal milieu of PCOS [25].
Insulin resistance and hyperinsulinemia are present in

most obese and nonobese women with PCOS, although

these features tend to be more severe in the former group

[140]. Despite peripheral insulin resistance, ovarian tis-

sues remain responsive to insulin in women with PCOS.

Insulin appears to amplify LH action, enhancing produc-

tion of estradiol and progesterone from the follicular

granulosa cells and possibly contributing to the arrest of

follicle growth [64]. As discussed later (>HAIR-AN syn-

drome), insulin and insulin-like growth factor stimulate

proliferation of ovarian stromal cells and their production

of androgen. Hyperinsulinemia thus can increase circulat-

ing androgen levels (and by peripheral conversion, estrone)

in patients with PCOS. The resultant hyperandrogenism

may in turn increase insulin resistance.

Hyperprolactinemia is present in approximately 15–

25% of patients with PCOS, but recent evidence indicates

that they are distinct entities, with galactorrhea a feature of

hyperprolactinemia but not PCOS; in one recent study,

elevated plasma prolactin levels were attributable to pitu-

itary adenomas and drug-related effect in 19% and 23% of

cases, respectively [50, 54].
Differential Diagnosis

PCOS is a clinicopathologic syndrome, and the finding of

polycystic ovaries with little or no evidence of prior ovu-

lation does not warrant the diagnosis per se in the absence

of the usual clinical findings. Polycystic ovaries that resem-

ble those of PCOS are seen occasionally in prepubertal

children and in otherwise normal girls during the first

few years after the onset of puberty. Similarly, ultrasono-

graphic studies have revealed that ovulating women with

minor evidence of hyperandrogenism, but without men-

strual irregularity, can have polycystic ovaries similar to

those of patients with overt clinical manifestations except

that the ovaries also contain corpora lutea and albicantia

[160]. Thus, the boundary between the clinical syndrome

of PCOS and normality is not clear cut.

Although PCOS does not cause a problem in differen-

tial diagnosis with a neoplasm for the pathologist, the

clinical manifestations may suggest the possibility of an

androgenic or estrogenic ovarian tumor, particularly in

the exceptional cases in which the disease coexists with

a nonfunctioning ovarian neoplasm. In some cases, in

which the associated ovarian tumor is capable of function,

such as a Sertoli–Leydig cell tumor, it may be difficult to

determine which lesion was responsible for the endocrine

manifestations.
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The differential diagnosis includes a wide variety of

other disorders that result in abnormal gonadotropin

release, chronic anovulation, and sclerocystic ovaries.

Sclerocystic ovaries are a nonspecific morphologic expres-

sion of chronic anovulation in the premenopausal patient

and can accompany (1) adrenal lesions such as Cushing’s

syndrome, congenital adrenal hyperplasia (most com-

monly 21-hydroxylase or 11-beta-hydroxylase deficiency),

and virilizing adrenal tumors; (2) primary hypothalamic–

pituitary disorders; and (3) ovarian lesions that produce

excessive quantities of estrogens or androgens, includ-

ing sex cord-stromal tumors, steroid cell tumors, and

nonneoplastic lesions such as Leydig cell hyperplasia and

stromal hyperthecosis. As previously noted, the latter over-

laps both clinically and pathologically with PCOS, and the

two disorders may represent opposite poles of a single

disease spectrum. Sclerocystic ovaries have also been

described in patients with autoimmune oophoritis [10],

after long-term use of oral contraceptives, in association

with periovarian adhesions, and after long-term androgen

therapy in female to male transsexuals [149]. An associa-

tion between a PCOS-like syndrome and the use of the

antiepileptic drug valproate has been found [80].
Stromal Hyperplasia and Stromal
Hyperthecosis

Normal, spindle-shaped stromal cells, which have scant

cytoplasm and resemble fibroblasts, are typically arranged

in whorls or a storiform pattern within a dense reticulum

network and a variable amount of collagen, which is most

abundant in the superficial cortex. Stromal cells are typi-

cally immunoreactive for CD56, WT-1, vimentin, and

estrogen and progesterone receptors [8, 69, 122]. In

many women of late-reproductive and postmenopausal

age, there is a decrease in stromal volume and cellularity,

with an increase in collagen. Avariety of other cells may be

found within the ovarian stroma, most of which are prob-

ably derived from the spindle-shaped stromal cells, includ-

ing luteinized stromal cells, enzymatically active stromal

cells, decidual cells, endometrial stromal-type cells (stro-

mal endometriosis, ‘‘ovarian stromatosis’’) (>Chap. 13,

Diseases of the Peritoneum), smooth muscle cells, fat

cells, stromal Leydig cells, and rare cells of neuroendocrine

or APUD (amino precursor uptake and decarboxylation)

type [28]. Stromal hyperplasia (SH) is characterized by

varying degrees of proliferation of the ovarian stromal

cells. Stromal hyperthecosis (HT) refers to the presence

of luteinized cells within the stroma at a distance from the
follicles; it is usually accompanied by at least a moderate

degree of SH.
Clinical Features

The clinical manifestations are variable. Moderate to severe

SH is most commonly encountered in women in their sixth

and seventh decades and has been documented in more

than one third of autopsied patients in this age group [194].

Similar degrees of SH are found less commonly in patients

in the eighth decade, suggesting that it may be a reversible

process. A strong negative association with parity was

found in one study [194]. SH of moderate to severe degree

may be found in women with disorders associated with

androgenic or estrogenic manifestations including endo-

metrial carcinoma, obesity, hypertension, and glucose

intolerance, but these findings are less frequent and less

obtrusive than in HT.

HT is most frequent in patients in the sixth to ninth

decades. Some familial cases of HT have been reported

[84]. The process has been documented in one third of

autopsied patients over the age of 55, and exhaustive

microscopic sampling may reveal that rare luteinized stro-

mal cells are even more common in this age group [28]. In

postmenopausal women, HT is usually mild and of doubt-

ful clinical significance.

Clinically florid examples of HTare more common in

patients in the younger reproductive age group, although

rare cases occur in adolescents and postmenopausal

patients [109]. The findings include marked virilization,

obesity, hypertension, hyperinsulinemia, and decreased

glucose tolerance. In addition, a small subset of women

with HT (or occasionally PCOS) have the HAIR-AN syn-

drome (see following). The clinical picture of HT typically

evolves gradually, but occasionally there is an abrupt

onset, potentially suggesting the presence of an androgenic

tumor, especially if the process is unilateral and associated

with ovarian enlargement. Less commonly, the clinical

findings are more characteristic of PCOS. In some patients

with HT, especially postmenopausal women, estrogenic

findings predominate and may include endometrial hyper-

plasia or even well-differentiated adenocarcinoma [109,

135, 176, 194]. Conversely, women with endometrial

hyperplasia or carcinoma in some studies have had

a high frequency of HT on microscopic examination of

their ovaries [135, 176]. HT-related virilization has been

present in two cases of placental site trophoblastic tumor,

and in one case it was the presenting manifestation of the

tumor [133, 138].
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Gross Findings

SH and HTare almost invariably bilateral, and the ovaries

range from normal size to 8 cm in maximum dimension,

thus potentially mimicking an ovarian neoplasm [109].

The sectioned surfaces are usually solid, firm, homoge-

nous, and white to yellow (> Fig. 12.31). In cases of

nodular hyperthecosis, multiple yellow nodules may be

appreciable. In premenopausal women, sclerocystic changes

similar to those seen in PCOS may also be present [78]. HT

rarely coexists with a neoplasm, usually a stromal luteoma,

which may also have hormone-secreting potential [180].

Microscopic Findings

In both SH and HT, a variable degree of nodular or diffuse

cortical and medullary proliferation of ovarian stromal

cells is present (> Fig. 12.32a). Amild degree of SH cannot

be reliably distinguished from the normal appearance. Fol-

licular derivatives may lie within the hyperplastic stroma

butmay be rare or absent in advanced cases (> Fig. 12.32b).

The stromal cells in SH are plumper than normal post-

menopausal ovarian stromal cells, and have oval to fusi-

form, vesicular nuclei, and, frequently, cytoplasmic lipid.

The luteinized stromal cells of HT are more common in

the medulla but may also be present in the cortex. They

appear as single cells, small nests, or nodules of polygonal

cells with abundant eosinophilic to vacuolated cytoplasm,

containing variable amounts of lipid (> Fig. 12.33). The
. Fig. 12.31

Stromal hyperplasia and stromal hyperthecosis. Solid,

homogeneous, yellow sectioned surface
round nucleus of the luteinized cells typically has a cen-

tral small nucleolus. As noted, in premenopausal women

including those with the HAIR-AN syndrome, sclerocystic

changes characteristic of PCOS are also commonly

present. In cases of HT accompanying the HAIR-AN

syndrome (see following), edema and fibrosis of the ovar-

ian stroma, rather than SH, are frequently a prominent

change [117].

Other ovarian findings occasionally encountered in

HT include an increased number of atretic follicles, small

stromal nodules of metaplastic smooth muscle, hilus cell

hyperplasia, hilus cell tumors, stromal luteomas, and

thecomas [170, 181, 196, 220]. SH in the absence of HT

has also been associated with thecomas [220]. Some cases

of HTmay be associated with massive ovarian edema.
. Fig. 12.32

Stromal hyperplasia. (a) A diffuse proliferation of ovarian

stromal cells within the cortex andmedulla is seen. (b) Note

absence of follicular derivatives



. Fig. 12.33

Stromal hyperthecosis. (a) A nest of luteinized stromal cells

is present within the ovarian stroma. (b) Calretinin

immunostain highlights luteinized stromal cells
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Histochemical analyses have shown that nonluteinized

and luteinized stromal cells and cells transitional in appear-

ance between the two have oxidative activity important

in steroid hormone production [182]. The luteinized cells

were immunoreactive for cytochrome P-450-17-alpha,

which catalyzes androgen synthesis, in approximately

50% of the cases of SH in one series [176]. Luteinized

stromal cells are also immunoreactive for inhibin,

calretinin (> Fig. 12.33), testosterone, estradiol, and folli-

cle-stimulating hormone (FSH) [109, 121, 135, 154].
Pathophysiology

In vitro and in vivo studies have shown that ovaries with

SH secrete more androstenedione, estrone, and estradiol

than normal ovaries [43]. Similar studies using ovarian

tissue from patients with HT [136] as well as in vivo
studies in these patients have shown, respectively, mark-

edly increased production rates and serum levels of

ovarian testosterone, dihydrotestosterone, and androstene-

dione, usually in the male range [109]. As already noted,

immunohistochemical staining for various enzymes

involved in the conversion of cholesterol to steroid hor-

mones in cases of HT has been consistent with androgen

synthesis not only in the luteinized stromal cells charac-

teristic of the disorder but also in the adjacent spindle-

shaped stromal cells [176]. As in PCOS, the predominant

estrogen in patients with SH and HT is estrone, derived

predominantly from peripheral aromatization of ovarian

androgens, resulting in an increased estrone/estradiol

ratio [176].

Unlike patients with PCOS, most premenopausal

patients with HT have normal gonadotropin levels [84].

That gonadotropins may play a role in SH and HT, how-

ever, is suggested by (1) elevated LH levels in occasional

premenopausal women with HT and most postmeno-

pausal patients with SH and HT; (2) immunoreactivity

for FSH and LH receptors within ovarian stromal cells

[139]; (3) in vitro incubation studies showing that FSH

and LH stimulate proliferation of the ovarian stroma of

pre- and postmenopausal women [194]; (4) studies show-

ing that androgen production by the ovarian stromal cells

in patients with and without HT is enhanced by LH [43,

136]; (5) the often prominent stromal luteinization dur-

ing pregnancy; (6) cases of symptomatic HT complicat-

ing pregnancy and trophoblastic disease [133, 138]; and

(7) the increase in pituitary amphophils in some cases

of severe HT [109]. As noted, insulin resistance and

hyperinsulinemia occur in as many as 90% of patients

with HT and likely play a role in the pathogenesis of the

stromal luteinization in these patients (>HAIR-AN syn-

drome) [137].
Differential Diagnosis

In contrast to a fibroma, SH is almost always bilateral and

is characterized by cells with smaller nuclei, scanty colla-

gen, and nodules that commonly coalesce. The lesion is

distinguished from a low-grade endometrioid stromal

sarcoma by the spindle shape of its cells and by an absence

of mitotic figures and regularly distributed arterioles.

The differential diagnosis of HT includes other

nonneoplastic and neoplastic solid proliferations of

luteinized cells, most of which are also virilizing. The

nonneoplastic category includes pregnancy luteoma and

Leydig cell hyperplasia (discussed elsewhere in this

chapter) and the neoplasms include luteinized thecoma
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and steroid cell tumors (>Chap. 15, Sex Cord-Stromal,

Steroid Cell, and Other Ovarian Tumors with Endocrine,

Paraendocrine, and Paraneoplastic Manifestations). These

neoplasms, in contrast to HT, are almost always unilateral

and typically form distinct tumors or nodules appreciable

on gross examination. Luteinized stromal cells, histologi-

cally similar to those present in HT, may also be encoun-

tered within the nonneoplastic stroma of a variety of

benign and malignant ovarian tumors, including primary

surface epithelial and germ cell tumors as well as meta-

static tumors, that is, ‘‘tumors with functioning stroma’’

(>Chap. 15, Sex Cord-Stromal, Steroid Cell, and Other

Ovarian Tumors with Endocrine, Paraendocrine, and

Paraneoplastic Manifestations).
Clinical Behavior and Treatment

In contrast to patients with PCOS, those with HTusually

exhibit little or no response to clomiphene treatment [84].

Many patients require bilateral oophorectomy to halt pro-

gressive virilization. Such treatment may also result in

disappearance of hypertension and abnormalities in glu-

cose tolerance. More recently, successful treatment of HT

has been achieved with gonadotropin-releasing hormone

(GnRH) agonists [195].
HAIR-AN Syndrome

In addition to the common occurrence of insulin resis-

tance and hyperinsulinemia in patients with HT, some

patients with HT have the HAIR-AN syndrome, a syn-

drome estimated to occur in as many as 5% of all women

with hyperandrogenism [11, 48, 115]. The syndrome con-

sists of hyperandrogenism (HA), typically of early, some-

times premenarcheal, onset; insulin resistance (IR); and

acanthosis nigricans (AN) [11]. Striking degrees of mas-

culinization are present in some patients with the HAIR-

AN syndrome and may be disproportionate to the degree

of hyperandrogenism [48]. Some patients have a normal

glucose tolerance whereas others have symptomatic dia-

betes [85].

The syndrome has been most frequently described in

patients with PCOS, although it appears likely that most,

if not all, such patients also have HT [48, 117]. Unusual

histologic findings in patients with HT and the HAIR-

AN syndrome have included prominent follicular atresia,

large numbers of degenerating oocytes, medullary stromal

fibrosis, and numerous small nests of granulosa cells

forming Call–Exner bodies [115]. Dermoid cysts and stro-

mal luteoma have been rarely described in patients with
the HAIR-AN syndrome in associationwith HT, sclerocystic

ovaries, or both.

The typical laboratory findings include

hyperinsulinemia and increased production rates and ele-

vated serum levels of testosterone and androstendione

[48]. In some patients, the severity of the insulin resis-

tance is proportional to the testosterone elevation. Pro-

posed mechanisms of insulin resistance have included a

decreased number or functional capacity of insulin recep-

tors, which may be associated with obesity, or in other

cases, genetic alterations in the structure of the re-

ceptors (type A); antiinsulin receptor antibodies that

decrease insulin receptor affinity for insulin and which

are often associated with autoimmune diseases (type B);

and postreceptor defects in insulin action or clearance

(type C) [12, 85].

It has been postulated that the primary defect in the

HAIR-AN syndrome is insulin resistance leading to

hyperinsulinemia and the other findings in the syn-

drome. Thus, any cause of insulin resistance leading to

hyperinsulinemia can produce the HAIR-AN syndrome.

The hyperandrogenism itself may increase the severity of

the insulin resistance, and thus a self-perpetuating cycle

that increases in severity may result [11]. The acanthosis

nigricans is probably an epiphenomenon secondary to the

hyperandrogenism, hyperinsulinemia, or both.

Bilateral oophorectomy in patients with the HAIR-AN

syndrome decreases hyperandrogenism but usually does

not ameliorate insulin resistance [115, 137]. Gonadotro-

pin suppression with oral contraceptives has been success-

ful in decreasing ovarian androgen production in some

patients. Marked improvement of acanthosis nigricans

may follow correction of the hyperandrogenism.
Massive Edema and Ovarian Fibromatosis

Tumor-like enlargement of one, or occasionally, both ova-

ries secondary to an accumulation of edema fluid within

the ovarian stroma is referred to as massive ovarian edema.

Over 100 cases of this disorder have been reported [141,

171, 218]. A rarer lesion designated ovarian fibromatosis

[218], characterized by diffuse ovarian fibrosis, is closely

related to massive edema and is therefore considered in

this section.
Clinical Features

Patients with massive edema are typically young, with a

mean age of 21 years (range, 6–37 years) and have



. Fig. 12.34

Massive ovarian edema. The ovary is enlarged and

markedly edematous
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abdominal or pelvic pain, menstrual irregularities, and

abdominal distension. The pain may be of several years

duration or have a sudden onset and mimic the pain of

acute appendicitis. Androgenic manifestations are present

in approximately 20% of patients and are nearly always

associated with the presence of luteinized stromal cells. Of

these, two thirds are masculinized and the rest exhibit only

hirsutism [218]. Serum testosterone has been elevated in

some cases. Rare patients have had estrogenic manifesta-

tions, manifested by isosexual pseudoprecocity [141, 171,

218]. Pelvic examination typically reveals a palpable

adnexal mass, which in 70% of cases has been right-

sided. Abdominal exploration reveals unilateral in-

volvement in 90% of cases, and in approximately half the

patients, partial or complete torsion of the involved ovary.

In one patient, the contralateral ovary had a twisted ped-

icle and was infarcted. Intraperitoneal fluid is not usually

present, although rare patients have had an associated

Meigs’ syndrome. Rare cases of ovarian edema secondary

to lymphatic permeation by metastatic cervical carcinoma

have also been reported [95].

Patients with ovarian fibromatosis have ranged in age

from 13 to 39 years, with an average of 25 years [218].

Clinical manifestations include menstrual abnormalities

or amenorrhea, abdominal pain, and rarely hirsutism or

virilization. The majority of patients have a palpable

adnexal mass. Occasionally, the ovarian enlargement is

an incidental finding late in pregnancy or during cesarean

section. In some cases, the involved ovary was found

twisted on its pedicle at the time of operation. The endo-

crine manifestations, including, in several cases, infertility,

disappear after oophorectomy, indicating that the lesion

produces steroid hormones.
. Fig. 12.35

Bilateral ovarian fibromatosis. Convoluted external surface

with patchy areas of white, fibrous tissue (right ovary)
Gross Findings

The involved ovary in massive edema is enlarged, soft,

and fluctuant, ranging from 5.5 to 35 cm in maximum

dimension (mean, 11.5 cm). The heaviest ovary weighed

2,400 g [218]. The ovary has a shiny, white, smooth exte-

rior as a result of a white and fibrotic superficial cortex and

a sectioned surface that is edematous or gelatinous and

exudes watery fluid (> Fig. 12.34). Occasional superficial

FCs may be present. The ipsilateral fallopian tube may also

be edematous.

In ovarian fibromatosis, there is usually complete or

almost complete ovarian involvement by a fibromatous

process [218]. In 20% of cases, the process is bilateral.

The ovaries are 8–14 cm in maximum dimension with

white and typically smooth or lobulated external surfaces.
The cut surfaces are firm, white to gray, and solid except

for the presence of cystic follicles in one third of cases

(> Fig. 12.35).
Microscopic Findings

The striking finding on low magnification in massive

edema is marked, diffuse, stromal edema that separates

and sometimes involves the follicular structures but typi-

cally spares the superficial cortex (> Fig. 12.36). The latter

is usually thickened and fibrotic. Higher magnification



. Fig. 12.36

Massive ovarian edema. The edematous ovarian stroma

separates several corpora fibrosa

. Fig. 12.37

Massive ovarian edema. Luteinized stromal cells are present

. Fig. 12.38

Ovarian fibromatosis. Fibrotic spindle cell proliferation

invests follicular structures within the cortex

. Fig. 12.39

Ovarian fibromatosis. Fibrotic ovarian stroma surrounds

a preantral follicle
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reveals spindle-shaped ovarian stromal cells separated

by abundant pale-staining fluid that focally may impart

a microcystic appearance. In nonedematous areas, the

stroma has the appearance of normal stroma, hyperplastic

stroma, or ovarian fibromatosis [218]. In approximately

40% of cases, foci of luteinized cells are present

(> Fig. 12.37). Associated nonspecific findings include

vascular and lymphatic dilatation within the ovary and

occasionally the mesosalpinx, focal necrosis, extravasated

erythrocytes, hemosiderin-laden macrophages, and mast

cells [171, 218]. The contralateral ovary is normal in more

than 75% of cases; in the rest, it is enlarged and edematous,

or is nonedematous but altered by stromal hyperthecosis or

sclerocystic changes.
Ovarian fibromatosis is characterized by a fibromatoid

proliferation of collagen-producing spindle cells

(> Fig. 12.38) that typically surrounds normal folli-

cular structures and thickens the superficial cortex

(> Fig. 12.39) [218]. In most cases of fibromatosis, the

process is diffuse but it may be localized, and occasionally

it is confined to or predominantly involves the cortex

(‘‘cortical fibromatosis’’). The process varies from moder-

ately cellular fascicles of spindle cells with a focal storiform

pattern to relatively acellular bands of dense collagen.

Small foci of uninvolved ovarian stroma are usually pre-

sent. In rare cases, luteinized cells are seen within the

lesion or the adjacent nonfibrotic stroma. Minor foci of



606 12 Nonneoplastic Lesions of the Ovary
stromal edema and microscopic foci of sex cord elements

within the fibromatous tissue, alone or in combination,

have been encountered in occasional cases [218].
Pathogenesis

The pathogenesis of massive edema is thought to be inter-

mittent torsion of the ovary on its pedicle, causing partial

obstruction of venous and lymphatic drainage. Torsion is

observed in half the cases of massive edema, and a few

cases of massive edema have been reported in association

with obstruction of ovarian lymphatics secondary to met-

astatic carcinomawithin pelvic and paraaortic lymph nodes

[95, 218]. Luteinization of the ovarian stromal cells is

considered a secondary phenomenon.

In at least some cases, massive edema likely occurs in

an ovary with an underlying stromal proliferation, either

fibromatosis or stromal hyperthecosis, that enlarges the

ovary, promoting torsion with subsequent edema [218].

This interpretation is supported by the clinical similarities

and pathologic overlap between massive edema and ovar-

ian fibromatosis. Young and Scully suggest that massive

edema is simply ovarian fibromatosis following torsion

and accumulation of edema fluid [218]. Similarly, some

examples of massive edema in which luteinized stromal

cells are present in the same ovary and in the contralateral,

edematous or nonedematous ovary may represent cases of

stromal hyperthecosis in which one or both ovaries have

undergone torsion.

Rather than accepting that fibromatosis is a precursor

of massive edema, Russell and Farnsworth [173] hypoth-

esized that the fibromatoses described by Young and Scully

represent the ‘‘burned-out’’ stage of a reactive fibroblastic

proliferation that at one end of the spectrum is represented

by massive edema and at the other by a variety of highly

cellular fibroblastic tumor-like lesions.
Differential Diagnosis

The differential diagnosis of massive edema includes ovar-

ian neoplasms that may exhibit an edematous or myxoid

appearance, most commonly fibroma, but also sclerosing

stromal tumor, Krukenberg tumor, luteinized thecoma

associated with sclerosing peritonitis, and the rare ovarian

myxoma. Recognition of massive edema is therefore of

great importance to prevent unnecessary oophorectomy

in a young female. Fibromatosis also may be confused

with a fibroma, or if sex cord-like nests are prominent, a

Brenner tumor.
Massive edema and fibromatosis are distinguished

from a neoplasm by the presence of follicular derivatives

visible on both macroscopic and microscopic examina-

tion. A neoplasm may be surrounded by a rim of nor-

mal ovarian tissue in contrast to massive edema and

fibromatosis, which usually diffusely involve the ovarian

tissue. Additionally, ovarian fibromas occur in an older

age group and are hormonally inactive, and Krukenberg

tumors, in contrast to massive edema and fibromatosis,

are characterized by signet-ring cells. Finally, the sex cord-

like nests in fibromatosis are distinguishable from those of

a Brenner tumor in their number, shape, and cell type.
Clinical Behavior and Treatment

Althoughmost of the reported patients withmassive edema

have been successfully treated by oophorectomy, the con-

dition should be managed conservatively, especially if the

patient is young, because there is a strong likelihood that

the condition will resolve. After an intraoperative frozen

section of awedge biopsy to exclude a neoplasm, an ovarian

suspension procedure should be performed, with fixation

of the involved ovary.
Pregnancy Luteoma

Pregnancy luteoma is a distinctive, nonneoplastic lesion

of pregnancy, characterized by solid proliferations of

luteinized cells, resulting in tumor-like ovarian enlarge-

ment that regresses during the puerperium [145].
Clinical Features

The patients are usually in their third or fourth decades,

are multiparous in 80% of the cases, and a similar propor-

tion are black. Most patients are asymptomatic, and the

ovarian enlargement is discovered incidentally at cesarean

section or postpartum tubal ligation. Rarely, a pelvic mass

is palpable or obstructs the birth canal. In approximately

25% of cases, hirsutism or virilization appears or worsens

during the latter half of pregnancy. Seventy percent of

female infants born to virilized mothers are born with

clitoromegaly and labial fusion. Plasma testosterone and

other androgens may reach levels 70 times normal in

virilized patients; increased values have also been demon-

strated in nonvirilized patients [134]. Androgen levels

in the infants may be increased but are usually lower

than maternal levels or normal [134]. Regression of the

luteomas usually begins within days after delivery and is
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complete within several weeks. Simultaneously, elevated

androgen levels decrease rapidly, usually normalizing

within 2 weeks postpartum. In rare cases, pregnancy

luteomas occur in consecutive pregnancies. The diagnosis

is made by excisional biopsy and frozen section examina-

tion of one nodule.
. Fig. 12.41

Pregnancy luteoma. Solid, circumscribed nodule of

luteinized cells replaces the normal parenchyma
Gross Findings

Pregnancy luteomas are solid, fleshy, circumscribed, red to

brown nodules ranging from microscopic up to 20 cm in

diameter (median, 6.6 cm) (> Fig. 12.40) [145]. Hemor-

rhagic foci are common. The lesions aremultiple in almost

half the cases and bilateral in at least one third. A separate

corpus luteum of pregnancy may also be visible. Exami-

nation of the ovaries days to weeks postpartum reveals

brown puckered scars.
Microscopic Findings

The lesions are composed of sharply circumscribed,

rounded masses of cells (> Fig. 12.41), that are also occa-

sionally arranged in a trabecular or follicular pattern, the

latter associated with spaces containing colloid-like mate-

rial (> Fig. 12.42a). The cells are intermediate in size

between the luteinized granulosa cells and luteinized

theca cells of adjacent follicles and have abundant eosino-

philic cytoplasm that contains little or no stainable lipid

and central nuclei (> Fig. 12.42b). The nuclei may vary

slightly in size and are hyperchromatic; nucleoli may be
. Fig. 12.40

Pregnancy luteoma. Multiple, solid, circumscribed, reddish-

brown and hemorrhagic nodules replace the normal

parenchyma

. Fig. 12.42

Pregnancy luteoma. (a) Follicular pattern; (b) Solid growth

pattern of polygonal luteinized cells
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prominent. Mitotic figures may range up to seven per ten

high-power fields, with an average of two or three, and

may be atypical [145]. Less common features include focal

balloon-like cytoplasmic degeneration and colloid drop-

lets similar to those seen in the corpus luteum of preg-

nancy. The stroma is scanty, and reticulin fibrils surround

groups of cells. Examination of lesions removed postpar-

tum shows shrunken aggregates of degenerating lipid-

filled luteoma cells with pyknotic nuclei, infiltration by

lymphocytes, and fibrosis.
Pathogenesis

Pregnancy luteomas most likely arise from hCG-induced

proliferations of luteinized ovarian stromal cells. Some

authors, however, have favored origin from luteinized fol-

licular granulosa and theca cells [145]. The exclusive occur-

rence of the lesion in pregnancy suggests a role for hCG in

its pathogenesis, and augmentation of steroidogenesis by

pregnancy luteomas in response to hCG, both in vitro and

in vivo, supports this interpretation. However, the rarity of

pregnancy luteomas in association with gestational tro-

phoblastic disease, which is typically accompanied by very

high levels of hCG, and the almost exclusive recognition of

the lesions during the third trimester when hCG levels are

lower than earlier in pregnancy, indicate that hCG is not

the only factor in their development. The occasional his-

tory of hirsutism, sometimes familial, antedating the

pregnancy suggests that a preexistent endocrinopathy,

such as stromal hyperthecosis or PCOS, may predispose

to the development of the lesion in some patients.
Differential Diagnosis

When pregnancy luteomas are multiple, intraoperative

inspection may suggest nodules of metastatic tumor.

Such a diagnosis can usually be excluded by frozen section

examination of one of the nodules, but the distinction

may be difficult if the patient has a history or clinical

evidence of an oxyphilic malignant tumor such as a malig-

nant melanoma. When the luteoma is a single nodule,

the microscopic differential diagnosis includes a number

of lesions composed of luteinized cells occurring during

pregnancy. However, the typical gross appearance of the

pregnancy luteoma readily distinguishes it from a large

solitary luteinized follicle cyst of pregnancy and puerpe-

rium, hyperreactio lueinalis, and corpus luteum of preg-

nancy. Solid primary neoplasms composed partially or

entirely of luteinized cells such as granulosa tumors,

thecomas, and steroid cell tumors may occur during
pregnancy and enter the differential diagnosis. Such

tumors are almost always unilateral and solitary compared

to the more frequent bilaterality and multinodularity of

the pregnancy luteoma. The partly luteinized group, that

is, luteinized granulosa cell tumors and luteinized

thecomas, contain typical nonluteinized foci and usually

have denser reticulum patterns and more abundant intra-

cellular lipid than seen in pregnancy luteoma. Entirely

luteinized tumors belonging to the steroid cell category

may closely resemble pregnancy luteoma histologically.

Features favoring a steroid cell neoplasm include a dense

reticulum pattern, intracellular lipid, lipochrome pig-

ment, and in Leydig cell tumors, a hilar location and the

presence of Reinke crystals (>Chap. 15, Sex Cord-Stro-

mal, Steroid Cell, and Other Ovarian Tumors with Endo-

crine, Paraendocrine, and Paraneoplastic Manifestations).

Differentiation of a solitary pregnancy luteoma from

a lipid-poor steroid cell tumor may be impossible, but

such a lesion in a pregnant woman is generally consid-

ered a pregnancy luteoma until proven otherwise.
Clinical Behavior and Treatment

Because the pregnancy luteoma is a benign, self-limited

condition, no treatment is required.
Granulosa Cell Proliferations of Pregnancy

General and Pathologic Features

Granulosa cell proliferations that simulate small neo-

plasms have been encountered as incidental findings in

the ovaries of pregnant women [31]. The older literature

documented the presence of similar lesions in the ova-

ries of nonpregnant women, and we have encountered

them in the ovary of a newborn that also contained

a corpus luteum. The lesions in pregnant women are

usually multiple and lie within atretic follicles, which are

typically enveloped by a thick layer of luteinized theca

cells. The granulosa cells may be arranged in solid, insu-

lar, microfollicular (> Fig. 12.43), or trabecular patterns,

mimicking similar patterns in clinically evident granulosa

cell tumors. In one case, a solid tubular pattern was iden-

tical to that seen in some Sertoli cell tumors. The

granulosa cells typically contain scanty cytoplasm and

grooved nuclei, resembling the cells of the adult-type

granulosa cell tumor and in the case with a sertoliform

pattern, the cells contained moderate amounts of finely

vacuolated cytoplasm, suggesting the presence of lipid. In

one case, there were large nodules of luteinized granulosa



. Fig. 12.43

Granulosa cell proliferations of pregnancy mimicking

a small granulosa cell tumor. The proliferations are within

the center of an atretic follicle and are surrounded by the

luteinized cells of the theca interna. (a) The proliferating

cells form an irregular island containing Call-Exner

formations. (b) In a different case, the granulosa cells form

small nests and contain nuclear grooves
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cells with variably sized, round, nongrooved nuclei, re-

sembling pregnancy luteomas except for their obvious

origin in granulosa cells and the larger size of their cells.
Differential Diagnosis

The differential diagnosis in most of the cases is with

a small granulosa or Sertoli cell tumor. Although similar

proliferations have been previously interpreted as small

tumors, the frequency of the lesions during pregnancy

suggests an unusual nonneoplastic response to the hor-

monal milieu, possibly to the FSH-like property of hCG.

The microscopic size of the lesions, their multifocality,

and their confinement to atretic follicles support this

interpretation.
Leydig Cell Hyperplasia

Leydig cells typically occur in the ovarian hilus, where

they are also referred to as hilus cells and can be found

in virtually all adult ovaries, typically intermingled with

nonmyelinated nerves. Rarely, Leydig cells occur in

nonhilar locations, either within the ovarian stroma or

in extraovarian sites such as the lamina propria or adven-

titia of the fallopian tube [74]. Stromal (nonhilar) Leydig

cell hyperplasia, in which Reinke crystal-containing Leydig

cells are present within the ovarian stroma, is much less

common than hilar Leydig cell hyperplasia. One recent

report documented bilateral stromal Leydig cell hyperpla-

sia in a postmenopausal woman who presented with

virilization; hilus cell hyperplasia was absent [203].

Stromal Leydig cells are likely the origin of the rare

Leydig cell tumors encountered within the ovarian stroma

(>Chap. 15, Sex Cord-Stromal, Steroid Cell, and Other

Ovarian Tumors with Endocrine, Paraendocrine, and

Paraneoplastic Manifestations). In one such case, there

was also bilateral hilar Leydig cell hyperplasia and bilateral

hilar Leydig cell tumors [196]. Stromal Leydig cells have

also been rarely encountered within the nonneoplastic

stroma of a variety of ovarian neoplasms and cysts, includ-

ing mucinous and serous cystadenomas, Brenner tumors,

struma ovarii, and strumal carcinoid tumors [175].

Hilar Leydig cell hyperplasia is difficult to define

because hilus cell nests are typically widely separated and

cannot be quantitated adequately without sectioning both

ovaries extensively. Also, hilus cell proliferation can occur

physiologically as a result of elevated hCG or LH levels,

such as during pregnancy and after the menopause

(> Fig. 12.44) [28]. In such cases, the proliferation is

often mild and generally not accompanied by a clinical

endocrine disturbance, although such proliferations may

account for at least some of the hirustism that is frequently

observed during pregnancy. Severe degrees of hyperplasia,

often associated with virilization, may occur in both

pregnant and nonpregnant women. In some cases, ele-

vated serum testosterone levels have been documented

[41]. Hilus cell hyperplasia is characterized by an

increased number of cells in a nodular or, less commonly,

a diffuse arrangement, increased cell size, the presence

of mitotic figures, cellular and nuclear pleomorphism,

hyperchromasia, and multinucleation; crystals of Reinke

may or may not be apparent by light microscopy

(> Figs. 12.44 and > 12.45) [196].

Hilar Leydig cell hyperplasia may be associated with

other ovarian lesions, including stromal hyperplasia, stro-

mal hyperthecosis, stromal Leydig cell hyperplasia, rete

cysts (>Miscellaneous Lesions), and hilus cell neoplasia



. Fig. 12.44

Hilar Leydig cell hyperplasia in a postmenopausal woman.

(a) Nodular proliferation of hilar Leydig cells; (b) The hilus

cells have abundant eosinophilic cytoplasm. No crystals are

seen in this field, but spherical hyaline globules are present

(lower right), likely representing crystal precursors

. Fig. 12.45

Hilar Leydig cell hyperplasia. Some nuclei are enlarged and

hyperchromatic. Many crystals are seen in this field
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[196]. One case of hilus cell hyperplasia has been associ-

ated with the resistant ovary syndrome and other cases

have been associated with gonadal dysgenesis [83]; in both

disorders, LH levels are elevated. From a pathologic point

of view, the distinction between a large hyperplastic nod-

ule of hilus cells and a hilus cell tumor is arbitrary; we

diagnose neoplasia when the nodule is more than 1 cm in

diameter.
Ovarian ‘‘Tumor’’ of the Adrenogenital
Syndrome

One ovarian example of this lesion has been reported [5].

A 36-year-old woman with congenital adrenal hyperplasia

presented with an abrupt aggravation of her virilizing

symptoms, relieved by bilateral salpingo-oophorectomy.

Ovarian or paraovarian soft brown masses were present in

both adnexae, which on microscopic examination were

identical to the testicular tumor of the adrenogenital syn-

drome [5].
Ovarian Stromal Metaplasias Including
Decidual Reaction

The ovarian stromal cell has the potential to differentiate,

presumably by a process of metaplasia, into a variety of

other mesenchymal cell types, most commonly decidua,

but rarely smooth muscle, fat, and bone.
Ovarian Decidual Reaction

An ectopic decidual reaction may be encountered within

the ovarian stroma as an isolated finding or as part of a

more widespread decidual transformation of the sub-

peritoneal pelvic mesenchyme (>Chap. 13, Diseases of

the Peritoneum) [20]. As in other sites of the secondary

müllerian system, an ovarian decidual reaction usually

represents a response of the indigenous stromal cells to

the hormonal milieu of pregnancy. Ectopic decidua may

be seen as early as the ninth week of gestation and is

present in almost all ovaries at term. Less commonly,

the decidua is associated with trophoblastic disease, in

patients treated with progestagens, in the vicinity of

a corpus luteum, and in association with hormonally

active neoplastic and nonneoplastic lesions of the ovaries

and adrenal glands [20, 146]. Prior ovarian radiation may

be a predisposing factor by increasing the sensitivity of

the stromal cells to hormonal stimulation [146]. Foci of

ectopic decidua occasionally may occur within the ovaries
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of pre- and postmenopausal women with no obvious

cause [146].

The decidual foci are usually seen only microscopically

but in some cases, may be visible on macroscopic exami-

nation as variably sized, soft, tan to hemorrhagic nod-

ules, or patches. The decidual cells typically occur singly,

as small nodules, or confluent sheets in the superficial

cortical stroma and the ovarian surface, often within

periovarian adhesions (> Fig. 12.46). The cells are indis-

tinguishable from eutopic decidua on light microscopic

and ultrastructural examination. Smooth muscle cells,

probably derived from submesothelial fibroblasts or the

ovarian stroma, may be admixed. A rich vascular network

of distended capillaries and a sprinkling of lymphocytes

are typically found within the decidual foci. Focal nuclear

pleomorphism and hyperchromasia, sometimes in as-

sociation with hemorrhagic necrosis, should not be

misinterpreted as evidence of a malignant tumor. Occa-

sionally, ectopic decidual cells may have vacuoles and

eccentric nuclei simulating signet-ring cells [32]. The

bland appearance of most of the nuclei, the absence of

mitotic figures, the PAS negativity of the vacuolar con-

tents, and the association with pregnancy should facilitate

the correct diagnosis. Ectopic decidua in postpartum

patients may undergo hyalinization.
Rarer Ovarian Stromal Metaplasias and
Calcification

Foci of metaplastic smooth muscle (> Fig. 12.47a) may be

rarely encountered in the ovarian stroma of otherwise
. Fig. 12.46

Ectopic decidua. Small nodules of decidual cells involving

ovarian surface adhesions
normal ovaries, within hyperplastic ovarian stroma (as in

stromal hyperthecosis or polycystic ovaries), or within the

walls of nonneoplastic or neoplastic cysts [78, 181]. Foci of

mature fat have been described as a rare incidental histo-

logic finding within the superficial ovarian stroma in

obese women (> Fig. 12.47b) [75]. Heterotopic bone for-

mation in the ovary in the absence of an ovarian neoplasm

is also unusual, typically occurring within periovarian

adhesions or the walls of endometriotic cysts but rarely

within otherwise normal ovaries [189].

In one case, extensive idiopathic calcification resulted

in a stony hard consistency of both ovaries, which were

of normal size [30]. Microscopic examination showed

numerous spherical, laminated, calcific foci without

accompanying epithelial cells (> Fig.12.48). This process

must be distinguished from a serous borderline tumor or

carcinoma with confluent psammoma bodies, in which at

least occasional neoplastic epithelial cells should be
. Fig. 12.47

Ovarian stromal metaplasia. (a) Foci of smooth muscle are

separated by ovarian stromal cells. (b) A focus of adipose

tissue lies within the ovarian stroma, surrounded by

epithelial inclusion glands



. Fig. 12.48

Idiopathic ovarian calcification. Numerous spherical,

laminated, and calcific foci without accompanying

epithelial cells occupy the ovarian stroma. Both ovaries

were stony hard on gross examination
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identified, and from a ‘‘burned-out’’ gonadoblastoma

replaced by laminated calcified masses. In cases of the

latter type, the patient almost always has evidence of

abnormal gonadal development and Y-chromosome

material in her karyotype as well as residual typical

gonadoblastoma in the same or contralateral gonad.
Disorders of Ovarian Failure

Premature ovarian failure (POF) or premature meno-

pause is a result of a variety of disorders that lead to

the onset of amenorrhea and infertility before the age of

35 years, or according to others, 40 years [164, 172, 206].

POF is uncommon, affecting an estimated 1% of women

under the age of 40 [87] and accounting for only 4–10% of

patients with secondary amenorrhea [172]. The ovarian

failure is usually permanent, but occasionally it is revers-

ible, at least temporarily, as manifested by subsequent

ovulation and even conception [164, 206].

Patients with POF typically have a 46XX karyotype,

normal secondary sexual characteristics, and secondary

amenorrhea, although rarely prepubertal ovarian failure

causes primary amenorrhea or oligomenorrhea and in-

completely developed secondary sexual features. POF,

therefore, probably represents a continuum in which

individuals may be affected at any age before the expected

age of menopause [164]. In contrast to patients with POF,

patients with gonadal dysgenesis usually have an abnormal

karyotype, streak gonads or abdominal testes, primary

amenorrhea, ambiguous internal and external genitalia,
and somatic abnormalities. The absence or decline in

follicular activity in patients with POF typically results in

low serum estrogen levels, often accompanied by estrogen

withdrawal symptoms. Because of the failure of negative

feedback, the low estrogen levels lead to elevated levels of

pituitary gonadotropins, a feature that differentiates POF

from central causes of amenorrhea related to hypotha-

lamic or pituitary dysfunction.

Although three histologic patterns have been recog-

nized, specifically premature follicular depletion (true

premature menopause), resistant ovary syndrome, and

autoimmune oophoritis, it is not known with certainty

if each represents a distinct disorder or a nonspecific

morphologic manifestation of a number of different

disorders [172].
Premature Follicular Depletion

This disorder is characterized by ovaries that are typically

small on gross inspection, resembling streak gonads. On

microscopic examination, there is premature follicular

depletion, with the ovaries resembling normal peri- or

postmenopausal ovaries with complete, or nearly com-

plete, absence of primordial and developing follicles

[172]. Follicles in varying stages of atresia and stigmata

of prior ovulation are typically present, excluding a streak

gonad.

Postulated pathogenetic mechanisms include a de-

creased number of ovarian germ cells at birth, acceleration

of normal follicular atresia, or prepubertal or postpubertal

destruction of germ cells. With respect to the last,

there is strong evidence, including the presence of

antiovarian antibodies, autoimmune disorders, or both,

implicating immune factors in a substantial proportion

of women with POF. As some or all these cases likely

represent an end stage of autoimmune oophoritis, they

are considered further in that section (see page 35) [172].

Additionally, postnatal destruction of germ cells may

be caused by cytotoxic drugs or radiation (>Ovarian

Changes Secondary to Cytotoxic Drugs and Radiation)

and mumps oophoritis (>Viral Infections). Because

mumps oophoritis is probably clinically occult in the

majority of cases, it may be a more frequent cause of

premature menopause, including familial cases, than is

generally suspected.

The occurrence of familial cases of POF, in a pattern

consistent with an autosomal dominant mode of inheri-

tance [119], implicates genetic factors in some cases;

familial POF may account for 12–28% of cases of this

disorder [87]. Occasional patients with an otherwise
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typical presentation have had chromosomal abnormali-

ties, usually 47XXX, pure or mosaic, but occasionally

45XO/46XX [207]. In some familial cases, the affected

women were 46XX but had an interstitial deletion of the

long arm of the X chromosome [96]. A proportion of

these patients have fragile X syndrome, with

a premutation in the FMR1 gene found in 14% of cases

[187]. Some authors, however, exclude cases with chro-

mosomal abnormalities from the category of POF so that

it includes only ‘‘chromosomally competent’’ patients.

The presence of galactosemia in some patients with

POF suggests that it may play a pathogenetic role. Approx-

imately two thirds of females with galactosemia in one

study had POF [90]. In many such patients dietary treat-

ment of galactosemia had been delayed. One galactosemic

patient with POF had the pattern of the resistent ovary

syndrome (see following) on ovarian biopsy, but in a series

of galactosemic patients who were not biopsied, some

patients had severely atrophic ovaries, suggesting prema-

ture follicular depletion [52]. Similarly, experimental stud-

ies indicate that galactose or its metabolites may interefere

with normal prenatal oogenesis. Depletion of primordial

follicles has been described in several women with ataxia

telangiectasia, which may be related to their severe immu-

nosuppression or to their athymic state [57].
Resistant Ovary Syndrome

This rare syndrome, also known as Savage syndrome,

is found in approximately 20% of patients with POF

and characterized by primary or secondary amenorrhea,

endogenous hypergonadotropinemia, and resistance to

exogenous gonadotropins, often in massive doses [116,

172]. The resistance to endogenous and exogenous gonad-

otropins may be relative or absolute, episodic or chronic.

The ovaries typically have a normal prepubertal or

adult appearance on macroscopic inspection. Microscopic

examination reveals an appropriate number of normal-

appearing primordial follicles but a complete, or nearly

complete, absence of developing follicles. Atretic follicles

and stigmata of prior ovulation may be present. In occa-

sional patients, the space normally occupied by the ovum

in some of the atretic follicles contains calcified mate-

rial. In another case, numerous abnormal preantral fol-

licles were found that contained multiple nodules of

basement membrane material [116]. A histologic pattern

similar to that in the resistant ovary syndrome occurs

in morbid obesity, Cushing’s syndrome, and hypogona-

dotropic ovarian failure secondary to hypothalamic–

pituitary dysfunction.
The pathogenesis of this disorder is not yet established,

but a possible deficiency of FSH and LH receptors within

the ovary, the presence of antibodies to these receptors, or

a postreceptor defect have been postulated. An IgG-like

substance that alters FSH receptors and thereby impairs

binding of this hormone was present in the serum of

several patients with associated myasthenia gravis [52].

In another patient with the resistent ovary syndrome,

lupus erythematosus appeared while the ovarian failure

was evolving, and a serum antibody specific for the FSH

receptor was found [116]. In another study, circulating

autoimmune antibodies to thyroglobulin and smooth

muscle were found in some patients [172]. As noted

earlier, one patient with the resistent ovary syndrome

had galactosemia [172].
Autoimmune Oophoritis

Clinical and Pathogenetic Features

Approximately 25 cases of autoimmune oophoritis have

been documented pathologically [10, 106, 172, 185]. The

patients, who have ranged in age from 17 to 48 years

(mean, 31), typically present with oligomenorrhea or

amenorrhea, or symptoms relating to multiple follicular

cysts, including pelvic pain, adnexal torsion, or estrogenic

manifestations, such as abnormal bleeding, and in one case

endometrial adenocarcinoma [10, 106].Most patients have

steroid cell antibodies in their sera; Addison’s disease,

Hashimoto’s thyroiditis, or Sjogren’s disease have been

additionally present in some cases [10, 53]. The Addison’s

disease may arise at the same time or subsequent to the

ovarian failure and is associated at least in some cases

with a lymphocytic adrenalitis. The steroid cell antibodies,

which are rare in the general population, belong to a group

of antibodies reactive with a range of antigens in steroid-

producing cells. They are typically reactive against adrenal

cortex, but in some cases also to theca interna, corpus

luteum, thyroid epithelium and thyroglobulin, parathy-

roid cells, gastric parietal cells, and thymocytes, alone or in

combination [40, 172].

There is also evidence supporting a role for cell-

mediated immune mechanisms in the pathogenesis of

autoimmune oophoritis. Studies have shown expression

of major histocompatibility class II antigens by granulosa

cells in autoimmune oophoritis, a phenomenon inducible

by interferon gamma, a product of activated T cells [72].

Additionally, there have been reports of occasional patients

with POF, including some with documented autoimmune

oophoritis, in whom menses and ovulation resumed
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after administration of corticosteroids [38]. All the

foregoing observations suggest that a complex immune

process with an interplay of humoral and cellular mecha-

nisms is involved in the pathogenesis of autoimmune

oophoritis [185].

Autoimmune oophoritis is almost certainly more com-

mon than the small number of histologically documented

cases would suggest. In two studies of women with POF

who were not biopsied or in whom a biopsy revealed an

afollicular pattern, two thirds [153] and 90% [127] of

patients, respectively, had some evidence of autoimmune

phenomena with immunologic testing. In a third study,

some women with POF had a decreased ratio of inducer/

helper lymphocytes to suppressor/cytotoxic lymphocytes

as well as a decreased concentration of serum IgA, sug-

gesting a mild suppression of immune competence [57].

Similarly, as many as one half of patients with POF in

some series have or subsequently develop one or more

associated autoimmune disorders; an average figure cal-

culated from the literature is 20% [97]. Addison’s disease

or thyroid disease (Hashimoto’s thyroiditis, Grave’s dis-

ease) is the most common of these disorders and is typi-

cally accompanied or preceded by the presence of steroid

cell antibodies [36]. Conversely, as many as 25% of

patients with idiopathic Addison’s disease may have POF,

the latter usually preceding the former by several, but

occasionally many, years [97]. Other autoimmune dis-

eases that occur less commonly in these patients include

rheumatoid arthritis, hypoparathyroidism, myasthenia

gravis, diabetes mellitus, atrophic gastritis, pernicious

anemia, hemolytic anemia, idiopathic thrombocytopenia

purpura, alopecia, vitiligo, and sicca syndrome [36, 97].

POF occurs frequently in patients with two or more such

diseases (polyglandular endocrinopathy) [97].

Additionally, a subgroup of patients with POF have

chronic mucocutaneous candidiasis or chronic vaginal

candidiasis, suggesting a defect in T-cell function, possibly

secondary to circulating antibodies against T lymphocytes

demonstrable in some of these patients [118]. Patients

with these two types of candidiasis also frequently have

anti-Candida, antithymocyte, and antiovarian antibodies,

suggesting a shared antigen on these cells [118].

A partial genetic basis is suggested by a family history

of an autoimmune disease in approximately one fifth of

patients who have both POF and an autoimmune disease.

Similarly, a prevalence of certain HLA antigens has been

found in some patients with autoimmune endocrine dis-

ease [208].

The foregoing findings suggest that a substantial pro-

portion of patients with the histologic pattern of prema-

ture follicular depletion likely represent an end stage of
autoimmune oophoritis that is no longer recognizable on

histologic examination.
Gross Findings

On gross examination, the ovaries may be small or normal

in size, but in one third of cases one or both are enlarged

by multiple follicular cysts, potentially simulating cystic

neoplasms [10, 106]. The cysts are more common in the

earlier phases of the disease and are likely caused by

elevated gonadotropin levels. Small ovaries presumably

reflect a late- or end stage of the disorder, after complete

destruction of the follicles.
Microscopic Findings

The cardinal feature of autoimmune oophoritis on micro-

scopic examination is a folliculotropic lymphoid infiltrate

that affects developing follicles with a theca layer, corpora

lutea, and atretic follicles (> Fig. 12.49). The intensity of

the infiltrate increases with the degree of follicular matu-

ration. The theca interna layer is typically more intensely

infiltrated than the granulosa layer and may be focally

destroyed; the granulosa layer may be focally disrupted

with sloughing of its cells. The inflammatory infiltrate

consists predominantly of lymphocytes and plasma cells,

but eosinophils, histiocytes, and, rarely, sarcoid-like gran-

ulomas are also present, and may predominate [10].

Primordial follicles are typically present but uninvolved.

Additionally, perivascular and perineural lymphoid infil-

trates may be found in the hilus, and in some such cases,

there has been an absence of Leydig cells, suggesting de-

struction of the latter by the inflammatory process [63].

Nonspecific findings have included the presence of

abnormal ‘‘dysplastic’’ follicles, follicle cysts (as noted

earlier), and superficial cortical fibrosis [10]. Immunophe-

notyping of the inflammatory infiltrate has revealed, var-

iously, B and T lymphocytes, polyclonal plasma cells,

macrophages, and natural killer cells [63, 106].
Vascular Lesions

Ovarian Hemorrhage

Rupture of a normal corpus luteum or a corpus luteum

cyst may occasionally result in hemorrhage and, rarely,

fatal hemoperitoneum. Although hemorrhage may occur



. Fig. 12.49

Autoimmune oophoritis. (a) A maturing follicle is infiltrated

by mononuclear inflammatory cells. (b) Corpus luteum

partially destructed by intense lymphoplasmacytic infiltrate

. Fig. 12.50

Ovarian hemorrhage. Ovary from a patient being treated

with anticoagulation therapy is replaced by a large

hematoma
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in otherwise normal women, it is observed more often in

women receiving anticoagulant therapy (> Fig. 12.50)

[67]. The right ovary is the source of the hemorrhage in

almost two thirds of patients, and the clinical manifesta-

tions frequently resemble acute appendicitis [67].
Ovarian Torsion and Infarction

Ovarian or adnexal torsion is most frequently a com-

plication of an underlying ovarian lesion, usually a

nonneoplastic cyst, abscess, or benign tumor but occa-

sionally a malignant neoplasm [71]. Torsion of a normal

ovary occurs rarely, especially in infants or children but

also in adults. Bilateral adnexal torsion, synchronous or

asynchronous, has been reported.

The patients present with clinical findings similar to

those of acute appendicitis or with recurrent episodes of

abdominal pain; occasionally, an adnexal mass is palpable.

Laparotomy reveals a swollen, hemorrhagic, and in some

cases, infarcted, tuboovarian mass twisted on its pedicle.

Where possible, detorsion is advocated, rather than

oophorectomy, to preserve ovarian function [147]. In

rare cases, the torsion and infarction may be asymptom-

atic, and autoamputation can result in a mass, which is

occasionally calcified, lying free in the peritoneal cavity or

attached to adjacent structures. The differential diagnosis

in such cases, as noted earlier (>Congenital Lesions and

Ectopic Tissues), is with congenital unilateral absence of

the ovary and tube.

It is crucial to examine thoroughly any hemorrhagic

infarcted ovarian mass to exclude a neoplasm. A search

should be made for viable foci at the periphery of the

lesion, and the necrotic tissue should be scrutinized for

shadows of neoplastic cells.
Ovarian Vein Thrombophlebitis

Ovarian vein thombosis or thrombophlebitis is an uncom-

mon but potentially fatal disorder that most often occurs

postpartum but may follow pelvic operations or pelvic

trauma or complicate other pelvic disorders such as pelvic

inflammatory disease [213]. Patients usually present with

fever and lower abdominal pain and an abdominal mass,

almost always on the right side. The clinical picture may

simulate acute appendicitis or pyelonephritis. The mark-

ed right-sided predominance in the puerperal cases is

explained on the basis of retrograde venous flow in the

left ovarian vein during the puerperium, protecting that

side from bacterial spread from the uterus. Sonography,

computed tomography (CT), and magnetic resonance
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imaging studies may be useful in establishing the diagnosis

preoperatively, thus avoiding unnecessary laparotomy, as

the mainstays of treatment are anticoagulation and anti-

biotic therapy [44].

If surgery is undertaken, the involved ovarian vein will

be markedly enlarged and the thrombus usually extends to

the inferior vena cava on the right or to the renal vein on

the left. Rarely, one or both of the latter structures are also

thrombosed. There is marked edema and inflammation

of the surrounding retroperitoneal tissues. The ipsilateral

ovary is usually congested but not infarcted, although

asymptomatic bilateral ovarian infarction in a postpartum

patient secondary to massive pelvic venous thrombosis

has been reported. Some cases may be associated with

the ovarian vein syndrome (>Rare Vascular Lesions).
. Fig. 12.51

Vasculitis of polyarteritis nodosa type in

a postmenopausal woman. Three ovarian hilar vessels are

involved in this field. Polyarteritis also involved the uterine

cervix in this case
Rare Vascular Lesions

Giant cell arteritis can rarely involve the female genital

tract, including the ovaries [2, 13, 114]. The patients are

almost invariably postmenopausal, and some patients

with ovarian involvement have had systemic manifesta-

tions, such as a history of polymyagia rheumatica or tem-

poral arteritis, an elevated erythrocyte sedimentation rate

(ESR), or both. Less commonly, the arteritis is an incidental

microscopic finding in an asymptomatic patient. Treatment

is probably unnecessary in this group of patients, but they

should be followed carefully, including repeated determi-

nations of the ESR [13, 114]. Rare examples of vasculitis of

polyarteritis nodosa type involving the ovaries or ovarian

hilus have also been reported (> Fig. 12.51). Rarely, the

finding is a reflection of systemic involvement, but usually

polyarteritis in the female genital tract (typically the cer-

vix) is an isolated finding without systemic manifestations

on follow-up [2, 56, 59].

A rare cause of retroperitoneal hemorrhage is rupture

of an ovarian artery or vein, typically during pregnancy or

the puerperium [62]. In some cases, the rupture represents

a complication of an aneurysm of the ovarian artery.

Varicosities of the ovarian vein, almost always on the

right side, may occur in pregnant or parous women and

cause ipsilateral ureteric compression and pyelonephritis,

constituting the so-called ovarian vein syndrome. Ovarian

arteriovenous fistulas have been reported as a rare com-

plication of gynecologic surgery.
. Fig. 12.52

Ovarian pregnancy. A nodule of hemorrhagic placental

tissue protrudes from the ovarian surface (lower right)
Ovarian Pregnancy

Up to 1–3% of all ectopic pregnancies are ovarian [66, 81].

The diagnosis of ovarian pregnancy should be restricted to
cases in which there is no involvement of the fallopian

tube. There is an increased frequency of ovarian preg-

nancy in patients with an intrauterine contraceptive

device. The typical clinical presentation is severe pain

with hemoperitoneum, and at laparotomy and on gross

pathologic examination, the enlarged hemorrhagic ovary

may mimic a hemorrhagic neoplasm (> Fig. 12.52). In

a minority of the cases, gross identification of an embryo

is indicative of the diagnosis, and in other cases, micro-

scopic examination is diagnostic. One placental site nod-

ule of the ovary has been described in a 61-year-old
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woman, presumably representing the remnants of an old

ovarian pregnancy [6]. Distinction between an ovarian

pregnancy and the very rare examples of primary ovarian

gestational trophoblastic disease (>Chap. 20, Gestational

Trophoblastic Tumors and Related Tumor-Like Lesions)

is made by applying criteria similar to those used in the

uterus.
Ovarian Changes Secondary to Metabolic
Diseases

Amyloidosis may rarely involve the ovaries, usually as an

incidental microscopic finding in patients with systemic

amyloidosis (> Fig. 12.53) [35]. There are several reports

of tumor-like ovarian enlargement secondary to systemic

or presumably localized amyloidosis [130].

Rare cases of ovarian enlargement secondary to involve-

ment by systemic storage disorders (lipidoses, mucopoly-

saccharidoses) have been reported [45]. In such cases, the

stored material is typically within macrophages, allowing

histologic distinction from a steroid cell tumor or foci

of fat within the ovarian stroma. An autopsy study in

patients with diabetes mellitus revealed atrophic and fi-

brotic changes in the ovaries more frequently than in ova-

ries from control patients, although the differences were not

statistically significant [55].

In contrast to frequent testicular involvement in hemo-

chromatosis, in which hemosiderin is typically seen within

walls of testicular blood vessels, pathologic changes in the
. Fig. 12.53

Ovarian amyloidosis. Amyloid involves the ovarian stroma

and vessels
ovary secondary to this disorder appear to be rare or

nonexistent.
Ovarian Changes Secondary to Cytotoxic
Drugs and Radiation

Cytotoxic Drugs

Cytotoxic drugs may cause a variety of histologic changes

in the ovaries of prepubertal and postpubertal patients,

including focal or diffuse cortical fibrosis, impaired follic-

ular maturation, and a reduction or depletion in follicle

numbers [34, 73, 113]. Some studies have shown a direct

correlation between the severity of these changes and the

duration of the chemotherapy, the number of drugs, and

malnourishment of the patients. These morphologic find-

ings are consistent with clinical observations of dimin-

ished ovarian endocrine function or ovarian failure in

some of these patients [178]. The risk of ovarian failure

appears to be greater in patients who received higher

doses and in whom treatment is begun after the age of

25 [34, 178]. In rare cases, the ovarian failure has reversed

after cessation of the therapy.
Radiation

The ovary is among the most radiosensitive of organs.

Relatively low doses of radiation (500–600 R) to the ova-

ries cause complete or nearly complete disappearance of

primordial and developing follicles, fibrosis of the ovarian

stroma, and vascular sclerosis in more than 90% of

patients (> Fig. 12.54) [34, 73]. Follow-up studies of

both children and adults who received pelvic radiation

have shown that ovarian failure occurs in the majority of

such patients [73, 197]. The ovarian stroma appears to be

more radioresistant than the follicles and may continue to

secrete androgens after radiation [82].
Miscellaneous Lesions

Ovarian Remnant Syndrome

Ectopic, accessory, and supernumerary ovary (>Congen-

ital Lesions and Ectopic Tissues) should be distinguished

from examples of the ovarian remnant syndrome (ORS),

which is also known as the ovarian implant syndrome [88,

99, 110, 155]. The ORS should in turn be distinguished

from the residual ovary syndrome, in which pelvic symp-

toms originate from ovaries preserved at the time of



. Fig. 12.55

Ovarian remnant syndrome. A corpus luteum cyst is

surrounded by congested fibroadipose tissue

. Fig. 12.54

Radiation changes. Blood vessels are hyalinized, and the

ovarian stroma is fibrotic
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hysterectomy [99]. Patients with ORS have a history of

a presumably total bilateral oophorectomy but present

with findings related to the presence of residual ovarian

tissue. The oophorectomy in such cases was often compli-

cated by dense adhesions that are usually caused by endo-

metriosis, pelvic inflammatory disease, a previous pelvic

operation, inflammatory bowel disease, or combinations

thereof. Clues to the diagnosis in patients who have had

bilateral oophorectomy are premenopausal FSH, LH, and

estradiol levels, an absence of menopausal symptoms, and

a lack of atrophic changes on cervicovaginal smears.

Within weeks to months, but occasionally years, after

the oophorectomy, women with ORS usually present

with chronic or cyclic pelvic pain and, in about half the

cases, a palpable pelvic mass. Ultrasonography or com-

puted tomographic (CT) scanning may aid preoperative

detection of nonpalpable symptomatic remnants [155],

and stimulation of the residual ovarian tissue with clomi-

phene citrate therapy can facilitate their intraoperative

localization [88]. Reoperation typically reveals a 3- to

4-cm cystic mass, covered by dense adhesions on the pelvic

side wall, or less commonly, the mesentery; bilateral ovar-

ian remnants rarely have been encountered. Obstruction

or compression of the ureter, the colon, the small intestine,

or the bladder may occur [155]. Pathologic examination

usually reveals one or several follicular or corpus luteum

cysts within a remnant of ovarian tissue surrounded by

chronically inflamed fibrous tissue (> Fig. 12.55). Less

common findings have included endometriosis, benign

neoplasms, or normal ovarian tissue. Excision of the rem-

nants may be difficult and require multiple operations.
Rete Cysts

The rete ovarii, the ovarian analogue of the rete testis,

which is present in the hilus of all ovaries, consists of

a network of anastomosing branching tubules with

intraluminal polypoid projections, lined by an epithelium

that varies from flat to cuboidal to columnar. Solid cords

of similar cells may also be seen. The rete is surrounded by

a cuff of spindle cell stroma morphologically similar to,

but discontinuous from, the ovarian stroma. The rete lies

adjacent to and may communicate with mesonephric

tubules within the mesovarium. The rete epithelium may

undergo transitional metaplasia.

Occasional hilar cysts originate from the rete, and small

tumor-like proliferations of the rete have been referred to as

rete adenomas. Rete cysts are typically located in the ovar-

ian hilus, and in one series, the cysts had a mean diameter

of 8.7 cm (range, 1–24 cm) [174]. Most are unilocular,

although occasionally they are multilocular. Rete cysts

typically are lined by a single layer of nonciliated epithe-

lium that varies from flat to cuboidal to columnar. In

addition to their hilar location, clues to the origin of the

cysts are an irregular contour of their inner surface with

small crevice-like outpouchings and a wall that often con-

tains bundles of smooth muscle and hyperplastic hilus

cells (> Fig. 12.56). A lesion interpreted as adenomatous

hyperplasia of the rete ovarii has been reported, which

formed a 3-mm nodule in the ovarian hilus of a 43-year-

old woman. The lesion consisted of a poorly circumscribed

proliferation of benign appearing tubules with scanty

fibromuscular stroma, merging with the normal rete [70].



. Fig. 12.56

Rete cyst. The lining is composed of a single layer of

flattened cells which line crevices. Note smooth muscle and

nests of Leydig cells in the wall

. Fig. 12.58

Displaced luteinized granulosa cells in ovarian lymphatics

. Fig. 12.57

Artifactual displacement of granulosa cells. Nests of

granulosa cells occupy an artifactual space in the ovarian

stroma (bottom). Note adjacent cystic follicle (top) with

detached granulosa cells similar to those in the stroma
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Artifacts and Normal Findings

The granulosa cells of normal follicles can be artifactually

introduced into tissue spaces or vascular channels during

sectioning (> Figs. 12.57 and > 12.58). This finding, espe-

cially when the displaced cells are shrunken or crushed, is

occasionally misinterpreted as small cell carcinoma [123].

Awareness of this artifact, the bland nuclear features of the

cells, and their similarity to cells lining nearby follicles are
helpful clues to the correct diagnosis. Granulosa cells that

appear to be deposited on the surface of the ovary second-

ary to follicle rupture may be misinterpreted as mesothe-

lial cells and when numerous, may even suggest the

possible diagnosis of a mesothelioma. Immunohisto-

chemical staining for inhibin may confirm their presence

in difficult cases.

Normal findings that may be misinterpereted as neo-

plastic include the occasionally highly mitotic granulosa

cells and the theca externa cells of the normal developing

follicle. Similarly, the corpus luteum of late pregnancy and

the puerperium may contain numerous calcific deposits;

we have encountered one case in which their presence in

a patient with a history of a serous borderline tumor was

misinterpreted as recurrent tumor.

Lesions that can involve the ovary, but which are more

appropriately discussed in >Chap. 13, Diseases of the

Peritoneum, include mucicarminophilic histiocytosis

and infarcted appendix epiploica.
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This chapter considers the wide range of nonneoplastic and

neoplastic lesions that involve the peritoneum, and in some

cases the retroperitoneal lymph nodes, of females. The first

half of the chapter covers inflammatory lesions, tumor-like

lesions (including mesothelial hyperplasia), mesothelial

neoplasms, miscellaneous primary tumors, and metastatic

tumors. The final half of the chapter is devoted to a large

group of lesions that exhibit müllerian differentiation on

microscopic examination and share a potential origin from

the secondary müllerian system, the prototypical example

of which is endometriosis.
Inflammatory Lesions

Acute Peritonitis

Acute diffuse peritonitis, characterized by a serosal

fibrinopurulent exudate, is most commonly associated

with a perforated viscus, and is usually bacterial or chem-

ical (bile or gastric or pancreatic juice) in origin. The

lipases in pancreatic juice typically produce fat necrosis.

Spontaneous bacterial peritonitis occurs most often in

children and in adults who are immunocompromised or

have cirrhosis of the liver [242]. Rare infectious causes of

acute peritonitis include Candida [15], Actinomycetes,

and amoebas [111]. Recurrent attacks of acute peritonitis

are an almost constant feature of familial Mediterranean

fever (recurrent polyserositis; periodic disease) [220].

Localized acute peritonitis may be associated with infec-

tion (or infarction) of specific organs, as in pelvic inflam-

matory disease.
Granulomatous Peritonitis

A variety of infectious and noninfectious agents can cause

granulomatous peritonitis. The peritoneum may be

studded with nodules, which can mimic disseminated

tumor at operation. The diagnosis rests on the histologic,

and in some cases, microbiologic, identification of the

causative agent.
Infectious

Tuberculous peritonitis, which is increasing in frequency,

particularly among immunosuppressed patients, may

be secondary to spread from a focus within the

abdominopelvic cavity or be a manifestation of miliary

spread [122]. The granulomas are characterized by caseous

necrosis and Langhans type giant cells; mycobacteria may
be demonstrated by acid-fast stains or immunofluores-

cence methods. Rarely, granulomatous peritonitis is

a complication of fungal infections, including histoplas-

mosis, coccidioidomycosis, and cryptococcosis, and para-

sitic infestations, including schistosomiasis, oxyuriasis,

echinococcosis, ascariasis, and strongyloidiasis.
Noninfectious

Foreign material, typically recognizable on histologic

examination, can elicit a granulomatous reaction on the

peritoneum. Starch granules from surgical gloves, douche

fluid, and lubricants typically incite a granulomatous and

fibrosing peritonitis; in occasional cases, the inflammatory

reaction may be of tuberculoid type with caseous necrosis

[162]. The periodic acid–Schiff (PAS) positive starch gran-

ules exhibit a characteristic Maltese-cross configuration

under polarized light. Talc was once an important cause

of granulomatous and fibrosing peritonitis because of its

use as a lubricant on surgical gloves, and talc-induced

peritonitis has also been described in drug abusers.

Other iatrogenic causes of granulomatous peritonitis

include cellulose and cotton fibers from surgical pads

and drapes, microcrystalline collagen hemostat (Avitene)

[175], and oily materials such as hysterosalpingographic

contrast medium, which can be associated with

a lipogranulomatous reaction. In one described case,

a foreign body reaction to SurgicelTM resulted in a pelvic

mass that mimicked recurrent ovarian cancer [63].

Contamination of the peritoneal cavity by bowel con-

tents, including vegetable matter, food-derived starch, and

barium sulfate, can produce a peritoneal foreign body

reaction. Sebaceous material and keratin from ruptured

dermoid cysts typically evoke an intense granulomatous,

lipogranulomatous, and fibrosing peritoneal inflamma-

tory reaction that may mimic a neoplasm at operation

(> Fig. 13.1). Granulomatous inflammation to keratin

derived from uterine and ovarian endometrioid carcino-

mas with squamous differentiation is discussed later in
>Tumor-Like Lesions.

Spillage of amniotic fluid at cesarean section, with its

content of vernix caseosa (keratin, squames, sebum, and

lanugo hair) and meconium (bile, pancreatic, and intesti-

nal secretions), produces a granulomatous peritonitis

[86]. Meconium peritonitis caused by bowel perforation

in utero can also be a problem in newborn infants. In

contrast to vernix caseosa peritonitis, calcification rather

than granulomatous inflammation dominates the micro-

scopic picture, which in some cases is associated with

striking radiographic findings. In boys, the process may



. Fig. 13.2

Peritoneal granuloma secondary to diathermy ablation for

endometriosis. Histiocytes surround a necrotic center

containing wisps of brown pigment

. Fig. 13.3

Gallstone peritonitis. Gallstones are embedded in the pelvic

peritoneum. Note the rim of foreign body giant cells and

surrounding fibrosis. Laparoscopic cholecystectomy had

been performed 18 months earlier

. Fig. 13.1

Lipogranulomatous peritonitis due to ruptured ovarian

dermoid cyst
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involve the tunica vaginalis and result in a tumor-like

scrotal mass [79]. Rare cases of meconium peritonitis are

associated with disseminated intravascular spread of the

meconium.

Granulomatous peritonitis has also been described

secondary to Crohn’s disease, sarcoidosis, and Whipple’s

disease. Necrotizing peritoneal granulomas have been

described following diathermy ablation of endometriosis

(> Fig. 13.2) [37]. Necrotic pseudoxanthomatous nodules

of endometriosis, which can resemble necrotic granulo-

mas, are described on page 28.

Granulomatous inflammation can occur in the peri-

toneum secondary to spillage of bile or gallstones during

laparoscopic cholecystectomy, with subsequent implanta-

tion of gallstones on peritoneal surfaces, including the

ovaries (‘‘ovarian cholelithiasis’’; see also >Chap. 12,

Nonneoplastic Lesions of the Ovary, Fig. 12.12) [238].

The embedded gallstones may cause abdominal pain, be

associated with a foreign body granulomatous reaction

and fibrosis or act as a nidus for infection; the reddish-

brown, pigmented lesions visible at laparoscopy can

mimic endometriosis [146]. Cholesterol crystals and bile

pigment may be identifiable within the foreign body giant

cells (> Fig. 13.3). Positive Fouchet’s staining for bile and

awareness of the history of a previous cholecystectomy will

facilitate the correct diagnosis.
Nongranulomatous Histiocytic Lesions

The peritoneum can be occasionally involved by

histiocytic infiltrates rather than discrete granulomas.
Ceroid- and lipid-rich histiocytes involving the perito-

neum and omentum can be secondary to endometriosis

[49] or can occur in association with a peritoneal decidual

reaction [244]. Peritoneal lesions consisting of pigment-

laden histiocytes have been referred to as peritoneal

melanosis. Reported cases of melanosis have usually been

associated with ovarian dermoid cysts, sometimes with

preoperative rupture [108]; association with a serous
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cystadenoma has also been reported. At laparotomy, focal

or diffuse, tan to black, peritoneal staining, or similarly

pigmented, tumor-like nodules are encountered within

the pelvis and in the omentum. Some of the cysts within

the ovarian tumors exhibit pigmentation of their contents

and lining. On histologic examination, the ovarian and

peritoneal pigmentation consists of pigment-laden histio-

cytes within a fibrous stroma (> Fig. 13.4). In at least three

of the reported cases and in a fourth case we have encoun-

tered, gastric mucosa was prominent within an otherwise

typical dermoid cyst. No obvious source for the pigment

could be identified in most of the cases; Jaworski et al.

demonstrated the pigment to have neither the histochem-

ical features of melanin nor hemosiderin, but was rich in

iron, and postulated that the pigment was derived from

hemorrhage secondary to peptic ulceration of gastric

mucosa [108]. These cases of benign peritoneal melanosis

should obviously be distinguished from metastatic malig-

nant melanoma, a distinction that is straightforward

because of the bland nuclear features and absence of

mitotic figures of the pigmented histiocytes.

Nonpigmented histiocytes can occasionally occur as

a nonspecific peritoneal inflammatory response in the

form of nodular, plaque-like, or more extensive aggregates

thatmay appear as small grossly visible peritoneal nodules at

operation, or more commonly as a microscopic finding.

Histologically, the aggregates are composed of a monoto-

nous population of histiocytes with moderate amounts of

pale eosinophilic cytoplasm; the nuclei may be reniform

and/or contain a groove, reminiscent of Langerhans-type
. Fig. 13.4

Peritoneal melanosis. Histiocytes are laden with brown

pigment
histiocytes (> Fig 13.5). We are aware of one such case

from a patient with a granulosa cell tumor in which the

histiocytes were initially misinterpreted microscopically as

metastatic granulosa cell tumor. Admixed mesothelial cells

may also be present (‘‘nodular histiocytic/mesothelial hyper-

plasia’’). A recent report has described a diffuse histiocytic

proliferation of the pelvic peritoneum associated with

endocervicosis [199]. In these cases, immunohistochemical

staining for CD68 and cytokeratin can aid the distinction

of histiocytes from mesothelial cells (> Fig. 13.5).

Mucicarminophilic histiocytosis is characterized by

histiocytes that contain polyvinylpyrrolidone (PVP),

a substance that has been used as a blood substitute

[124]. These cells can be found in many sites, both within

and outside the female reproductive organs, including the

ovary, the pelvic lymph nodes, and the omentum. The

histiocytes have vacuolated basophilic to lavender
. Fig. 13.5

Nodule of histiocytes involving the peritoneal surface. (a)

The cells have moderate pale eosinophilic cytoplasm, some

with reniform nuclei. (b) Positive immunostaining of

histiocytes with CD68
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cytoplasm and an eccentric nucleus, an appearance that

may suggest the diagnosis of signet-ring cell adenocarci-

noma (> Fig. 13.6). The histiocytes are mucicarmi-

nophilic, but in contrast to neoplastic signet-ring cells,

are PAS negative; a variety of other stains are also helpful

in the differential diagnosis [124].

Peritoneal collections of mucicarmine-positive histio-

cytes have also been described associated with topical

administration of oxidized regenerated cellulose,

a hemostatic agent [119]. The cytoplasm of these cells is

PAS positive, diastase resistant, CD 68 positive, and S-100

and cytokeratin negative.
Peritoneal Fibrosis

Reactive peritoneal fibrosis, often accompanied by fibrous

adhesions, is a common sequela of prior peritoneal

inflammation and a frequent complication of a surgical

procedure. The fibrosis can on occasion take the form of

well-circumscribed fibrous nodules. Some reactive perito-

neal fibrous lesions may contain spindle cells that are

immunoreactive for vimentin, smooth muscle actin, and

cytokeratin, referred to as multipotential subserosal cells

by Bolen et al. [20]. Rarely, reactive fibrous proliferations

of the peritoneum can form tumor-like nodules, in con-

trast to the more widespread peritoneal thickening of

sclerosing peritonitis. In one case we have seen, three of

these nodules, which we refer to as peritoneal fibrous

nodules [38], were found in the cul-de-sac in a woman

with an ovarian mucinous cystadenocarcinoma. Similar
. Fig. 13.6

Mucicarminophilic histiocytosis. Note multiple vacuolated

histiocytes, some with a signet-ring-cell appearance
nodules involved the serosal aspect of the tumor. The

nodules were composed of moderately cellular fascicles

of benign-appearing spindle cells resembling fibroblasts

and myofibroblasts that contained occasional mitotic fig-

ures. Some of the spindle cells had the immunoprofile of

the multipotential subserosal cells noted earlier.

Localized hyaline plaques are a common incidental

finding on the splenic capsule and are probably related

to splenic congestion [241]. Nonspecific fibrous thicken-

ing of the peritoneummay be seen in patients with hepatic

cirrhosis and ascites. The designation sclerosing peritoni-

tis has been applied to a clinically significant, potentially

fatal lesion that represents a reactive hyperplasia of the

submesothelial mesenchymal cells to a variety of stimuli.

The first description, by Concato, was that of pearly

white thickening of the visceral peritoneum, either as

discrete plaques or continuous sheets involving the

hepatic, splenic, and diaphragmatic peritoneum. The pro-

cess often encases the small bowel (‘‘abdominal cocoon’’),

causing bowel obstruction. Sclerosing peritonitis occurs in

an idiopathic form, which most frequently, but not invari-

ably, affects adolescent girls in tropical countries [78].

Known causes include practolol therapy, chronic ambula-

tory peritoneal dialysis, the use of a peritoneovenous

(LeVeen) shunt, bacterial or mycobacterial infection, sar-

coidosis, the carcinoid syndrome, familial Mediterranean

fever, and fibrogenic foreign materials as seen in drug

users. Additionally, sclerosing peritonitis has an

enigmatic association with luteinized thecomas of the

ovary (> Fig. 13.7; see >Chap. 15, Sex Cord-Stromal
. Fig. 13.7

Sclerosing peritonitis associated with bilateral luteinized

thecomas of the ovary. Omentum shows surface

involvement by cellular, reactive fibrous tissue
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Steroid Cell, and Other Ovarian Tumors with Endocrine,

Paraendocrine, and Paraneoplastic Manifestations) [47,

222]. Some patients with sclerosing peritonitis have

been successfully treated utilizing antiestrogens and/or

GnRH agonists. Sclerosing peritonitis should be distin-

guished from the rarer ‘‘peritoneal encapsulation,’’

a congenital malformation in which an accessory perito-

neal membrane encases loops of small bowel in a saclike

structure. The latter condition is largely asymptomatic

and is usually found incidentally at laparotomy or

autopsy. Confusion arises when the two terms are used

interchangeably or even together, as in ‘‘encapsulating

peritonitis.’’

Reactive nodular fibrous pseudotumor is a term that

has been applied to single or multiple lesions ranging

up to 6 cm involving the gastrointestinal tract or

mesentery in adults; some have been associated with

bowel wall infiltration but all have had a benign clinical

course [251]. Microscopically, the lesions are composed of

a low to moderate cellular proliferation of fibroblasts,

collagen, and mononuclear inflammatory cells that are

usually sparse. The fibroblastic cells show variable immu-

noreactivity for vimentin, CD117, muscle specific actin,

smooth muscle actin, and desmin, with negative staining

for CD34 and ALK-1. Sclerosing mesenteritis (mesenteric

panniculitis, mesenteric lipodystrophy) usually occurs as

a localized mass in the small bowel mesentery, and is

characterized by variable fibrosis, inflammation, and fat

necrosis [70].

In occasional cases, it may be difficult to differentiate

between markedly reactive peritoneal fibrosis and

a desmoplastic mesothelioma lacking frankly sarcomatoid

areas, particularly in a small biopsy specimen. These

tumors, however, are very rare in the peritoneal cavity,

especially in women. Features favoring a diagnosis of

mesothelioma include nuclear atypia, necrosis, organized

patterns of collagen deposition (fascicular, storiform), and

infiltration of adjacent tissues [136].
. Fig. 13.8

Mesothelial hyperplasia with a papillary pattern
Rare Types of Peritonitis

Eosinophilic peritonitis is seen rarely in cases of eosino-

philic gastroenteritis and the hypereosinophilic syndrome

[1]. Isolated cases of eosinophilic ascites have been asso-

ciated with childhood atopy, peritoneal dialysis, vasculitis,

lymphoma ormetastatic carcinoma, and ruptured hydatid

cysts [1]. Rare cases of peritonitis may be secondary to

peritoneal involvement by collagen vascular diseases,

including systemic lupus erythematosus and Degos’

disease.
Tumor-Like Lesions

Mesothelial Hyperplasia

Hyperplasia of mesothelial cells is a common response to

inflammation (including pelvic inflammatory disease),

and chronic effusions (> Figs. 13.8 and > 13.9). Hyper-

plastic lesions may be noted at operation as solitary or

multiple small nodules, but more commonly are inciden-

tal findings on microscopic examination [36]. Mesothelial

hyperplasia often involves the adnexal areas in cases of

chronic salpingitis and endometriosis [117] and is occa-

sionally encountered, particularly in the omentum, in

association with ovarian tumors [44]. Mesothelial hyper-

plasia can also occur within the superficial ovarian stroma

overlying a borderline epithelial tumor and in such cases

can be misinterpreted as invasive tumor (> Fig. 13.10)

[44]. Mesothelial hyperplasia may be confined to

a hernia sac, and in such cases may be caused by trauma

or incarceration [196]. Hyperplastic mesothelial cells

occasionally are an incidental microscopic finding within

pelvic and intra-abdominal lymph nodes, and in such

cases are usually associated with mesothelial hyperplasia

of the peritoneum (> Fig. 13.11) [48]. The mesothelial

cells may be misinterpreted as metastatic tumor, particu-

larly in a woman with a known primary pelvic tumor. The

appearance of the cells on routine stains suggests the

correct diagnosis, and can be confirmed by histochemical

and immunohistochemical staining (see following).

In florid examples, solid, trabecular, tubular, papillary,

or tubulopapillary patterns (> Figs. 13.8 and > 13.9) and

limited degrees of extension of the mesothelial cells into

the underlying reactive fibrous tissues or the walls of



. Fig. 13.9

Mesothelial hyperplasia. (a) Nodular pattern. (b) Tubular

pattern

. Fig. 13.10

Mesothelial hyperplasia within superficial ovarian stroma.

An underlying borderline epithelial tumor was present

. Fig. 13.11

Hyperplastic mesothelial cells within the subcapsular sinus

of a pelvic lymph node
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ovarian tumors, endometriotic cysts, and peritoneal inclu-

sion cysts (see below) may be seen (‘‘mural mesothelial

proliferation’’). The cells are often focally disposed in

linear, sometimes parallel, thin layers, separated by fibrin

or fibrous tissue (> Fig. 13.10). The mesothelial cells

may have cytoplasmic vacuoles containing acid mucin

(predominantly hyaluronic acid) or, less commonly,

exhibit marked cytoplasmic clearing. Mild to moderate

nuclear pleomorphism, mitotic figures, and occasional

multinucleated cells may be seen. Psammoma bodies are

encountered in occasional cases, and rarely, eosinophilic

strap-shaped cells resembling rhabdomyoblasts have been

described.

The major differential diagnosis is with peritoneal

malignant mesothelioma (PMM). The presence of grossly

visible nodules, necrosis, conspicuous large cytoplasmic

vacuoles, marked nuclear pleomorphism, and deep infil-

tration favor PMM over mesothelial hyperplasia [36].

Some of these features, however, such as marked nuclear

atypia, are not always present or may be present only

focally within a PMM. Immunostains may facilitate the

differential diagnosis. Immunoreactivity for p53 [109]

and intense cytoplasmic immunoreactivity for epithelial

membrane antigen (EMA) [97] are characteristic of the

cells of PMM but not hyperplastic mesothelial cells; reac-

tive mesothelial cells, in contrast to PMMs, tend to be

desmin-positive [10]. Application of proliferative markers

Ki67 and repp86 have recently been shown to be of diag-

nostic utility in differentiating PMM from reactive meso-

thelial hyperplasia (approximately 25% versus 5% labeling

index, respectively) [232]. Despite these differential fea-

tures, in occasional cases the distinction between

a hyperplastic and malignant mesothelial lesion may be



. Fig. 13.12

Peritoneal inclusion cyst. Multilocular cystic mass consists

of thin-walled cysts with a smooth lining

632 13 Diseases of the Peritoneum
difficult or impossible, particularly in a biopsy specimen.

If the lesion in question is a PMM, follow-up usually

reveals its nature within several months because of its

typical rapid growth. In contrast, an atypical mesothelial

proliferation occasionally persists for years without an

apparent cause. An apparently benign, otherwise typical

mesothelial proliferation, however, occasionally precedes

the appearance of a PMM [36]. Some cases of ‘‘atypical

mesothelial hyperplasia’’ evolving into PMM, however,

likely represent PMM ab initio [173].

The differential diagnosis of mesothelial hyperplasia

also includes borderline serous tumors of primary perito-

neal or ovarian origin. Grossly visible ovarian or perito-

neal tumor, columnar cells with or without cilia, the

presence of intracellular or extracellular neutral mucin,

and numerous psammoma bodies all favor a serous

tumor. Immunohistochemical markers for epithelial dif-

ferentiation (see section on PMM) may also be of value in

the differential diagnosis.
Peritoneal Inclusion Cysts

Peritoneal inclusion cysts typically occur in the peritoneal

cavity of women in the reproductive age group [145, 197].

Rarely, they occur in males and in the pleural cavity.

Unilocular peritoneal inclusion cysts are usually incidental

findings at laparotomy in the form of single or multiple,

small, thin-walled, translucent, unilocular cysts that may

be attached or lie free in the peritoneal cavity. Occasion-

ally, they may involve the round ligament simulating

an inguinal hernia [95]. The cysts have a smooth lining,

and contents that vary from yellow and watery to gelati-

nous. Although most of these unilocular mesothelial

cysts are probably reactive in origin, some of those

located in the mesocolon, mesentery of the small

intestine, retroperitoneum, and splenic capsule may be

developmental [197].

Multilocular peritoneal inclusion cysts (MPICs) may

form large bulky masses (> Fig. 13.12); these lesions have

also been referred to as benign cystic mesotheliomas,

inflammatory cysts of the peritoneum, or postoperative

peritoneal cysts. MPICs are usually associated with clinical

manifestations, most commonly lower abdominal pain,

a palpable mass, or both. They are usually adherent to

pelvic organs and may simulate a cystic ovarian tumor on

clinical examination, at laparotomy [145], or even on

pathologic examination; the upper abdominal cavity, the

retroperitoneum, or hernia sacs may also be involved

[197]. Unlike the smaller unilocular cysts, the septa and

walls of MPICs may contain considerable amounts of
fibrous tissue. Their contents may resemble those of the

unilocular cysts or be serosanguineous or bloody.

On microscopic examination, MPICs are typically

lined by a single layer of flat to cuboidal, occasionally

hobnail-shaped, mesothelial cells with generally bland

nuclear features, although a degree of reactive atypia is

not infrequent (> Figs. 13.13 and > 13.14). The lining

cells occasionally form small papillae and cribriform

patterns or undergo squamous metaplasia. In some

cases, mural proliferations of typical or atypical mesothe-

lial cells arranged singly, as gland-like structures or

nests (> Figs. 13.15 and > 13.16) [145], or in patterns

resembling those in adenomatoid tumors may be encoun-

tered. Occasional vacuolated mesothelial cells in the

stroma may simulate signet-ring cells [197]. The septa

typically consist of a loose, fibrovascular connective tissue

with a sparse inflammatory infiltrate. In some cases,

marked acute and chronic inflammation, abundant

fibrin, broad bands of granulation and fibrous tissue,

and evidence of recent and remote hemorrhage are

present in the cyst walls. The mesothelial cells are

typically immunoreactive for calretinin, and some cases

are positive for estrogen (ER), progesterone receptors

(PR), or both [208].

A history of a prior abdominal operation, pelvic

inflammatory disease, endometriosis, or combinations

thereof was present in 84% of patients in one series

[197], suggesting a role for inflammation in the patho-

genesis of the cysts. An inflammatory pathogenesis is

also supported by the occurrence of cases in which the



. Fig. 13.13

Multilocular peritoneal inclusion cyst (MPIC). Cystic spaces

are lined by a single layer of flat mesothelial cells and are

separated by thin fibrous septa

. Fig. 13.14

Multilocular peritoneal inclusion cyst. Cystic spaces are

lined by cells with mild reactive nuclear atypia

. Fig. 13.15

Multilocular peritoneal inclusion cyst with mural

mesothelial proliferation. Cord-like arrangements within

a reactive fibrous stroma create an infiltrative pattern

. Fig. 13.16

Multilocular peritoneal inclusion cyst with mural

mesothelial proliferation. High power view showing

benign-appearing mesothelial cells forming small nests and

lining small tubules
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dividing line between florid adhesions associated with

inflammation and a MPIC may be difficult. With rare

exceptions, there has been no association with asbestos

exposure. Follow-up examinations have not disclosed

malignant behavior in cases that we consider MPICs, but

in as many as one half of these, the lesions have recurred

from months to many years postoperatively [197]. It is

likely, however, that at least some of these ‘‘recurrences’’

are the result of newly formed postoperative adhesions.

Some patients have responded favorably to treatment with

GnRH agonists or tamoxifen [208]. For these reasons –

although accepting that low-grade cystic mesotheliomas
occur rarely (see page 12) – we prefer the designation

multilocular peritoneal inclusion cyst to benign cystic

mesothelioma for such lesions, until there is convincing

evidence for their neoplastic nature.

Aside from the contentious problem of their distinction

from ‘‘true’’ cystic mesotheliomas (see page 12), MPICs

are confused most often with multilocular cystic

lymphangiomas. In contrast to MPICs, the latter typically

occur in children,more frequently in boys. In addition, they

are usually extrapelvic, being almost always localized to the



. Fig. 13.17
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mesentery of the small intestine, omentum, mesocolon, or

retroperitoneum. Their contents may be chylous, and on

histologic examination lymphoid aggregates and smooth

muscle, which are rare findings in MPICs, are typically

present within their walls. In problematic cases, immuno-

histochemical stains are useful in distinguishing endothelial

frommesothelial cells. Another lesion that merits consider-

ation in the differential diagnosis of MPICs is the rare

multicystic adenomatoid tumor. In contrast to MPICs, the

latter typically involve the myometrium, contain foci of

typical adenomatoid tumor, and lack prominent numbers

of inflammatory cells. A detailed discussion of other lesions

in the differential diagnosis of MPICs has been presented

elsewhere [197].
Placental site plaque of the peritoneum
Splenosis

Splenosis, which results from implantation of splenic tis-

sue, is typically an incidental finding at laparotomy or

autopsy months to years after splenectomy for traumatic

splenic rupture [27]. A few to innumerable, red-blue,

peritoneal nodules, ranging from punctate to 7 cm in

diameter, are scattered widely throughout the abdominal

cavity and, less commonly, over the pelvic cavity. The

intraoperative appearance may mimic endometriosis,

benign ormalignant vascular tumors, ormetastatic cancer.
. Fig 13.18

Peritoneal keratin granuloma
Trophoblastic Implants

Implants of trophoblast on the pelvic or omental perito-

neum may complicate the operative treatment of tubal

pregnancy [29, 66, 194, 233]. The implants are more likely

to occur in cases managed by laparoscopy (1.9% of cases)

than those managed by laparotomy (0.6% of cases) and

are more likely to occur after salpingotomy than

salpingectomy. The clinical presentation in such cases

includes an initial decline in the serum human chorionic

gonadotropin (hCG) level after removal of the ectopic

pregnancy, followed by a rising level, abdominal pain,

and in some cases intra-abdominal hemorrhage. Micro-

scopic examination of the implants reveals viable tropho-

blastic tissue that may include chorionic villi. Some lesions

resemble a placental site nodule or plaque (> Fig. 13.17).
Peritoneal Keratin Granulomas

Peritoneal granulomas that form in response to implants

of keratin derived from neoplasms of the female repro-

ductive tract may be confused with metastatic tumor
[121]. The tumors are most commonly endometrioid car-

cinomas with squamous differentiation originating in the

endometriumorovary, or, rarely, squamous cell carcinomas

of the cervix or atypical polypoid adenomyomas of the

uterus. The granulomas consist of laminated deposits of

keratin, sometimes with ghost squamous cells, surrounded

by foreign body giant cells and fibrous tissue (see
> Fig. 13.18; see also >Chap. 12, Nonneoplastic Lesions

of the Ovary, Figs. 12.9 and 12.10). Follow-up data on

these patients suggest that the granulomas have no prog-

nostic significance, although they should be thoroughly

sampled by the gynecologist and carefully examined

microscopically to exclude the presence of viable tumor.

The differential diagnosis includes peritoneal granulomas

in response to keratin derived from other sources, as

discussed earlier in this chapter.
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Infarcted Appendix Epiploica

Appendices epiploicae may undergo torsion and infarc-

tion [239]. Subsequent calcification can result in a hard

tumor-like mass that may be found attached or loose in

the peritoneal cavity. In the late stages, these structures are

typically composed of layers of hyalinized connective tis-

sue surrounding a central necrotic and calcified zone in

which infarcted adipose tissue is usually recognizable

(> Fig. 13.19).
Mesothelial Neoplasms

Adenomatoid Tumor

This benign tumor of mesothelial origin, adenomatoid

tumor, rarely arises from extragenital peritoneum, such

as the omentum or mesentery, but is much more com-

monly encountered within the fallopian tube and

myometrium (see >Chap. 10, Mesenchymal Tumors of

the Uterus, and>Chap. 11, Diseases of the Fallopian Tube

and Paratubal Region), and, in the male, the epididymis.
Well-Differentiated Papillary Mesothelioma

Well-differentiated papillary mesotheliomas (WDPMs) of

the peritoneum are uncommon lesions [62, 88]. Eighty

percent of the cases have occurred in women, who are
. Fig 13.19

Infarcted appendix epiploica
usually of reproductive age; occasional patients are post-

menopausal. WDPMs are usually an incidental finding at

operation, but rare cases have been associated with abdom-

inal pain or ascites. Occasional patients, including two who

were sisters, have had possible exposure to asbestos [62].

At laparotomy and on gross examination, WDPMs

may be solitary but are usually multiple, and appear as

gray to white, firm, papillary or nodular lesions measuring

less than 2 cm in diameter. The omental and pelvic peri-

toneum are typically involved; several examples have also

been encountered on the gastric, intestinal, or mesenteric

peritoneum. Microscopic examination reveals fibrous

papillae covered by a single layer of flattened to cuboidal

mesothelial cells (> Fig. 13.20) with occasional basal vac-

uoles; the nuclear features are bland, and mitotic figures

are rare or absent. Uncommon patterns include

tubulopapillary, adenomatoid-like, branching cords, or

solid sheets. The stroma of some tumors may be exten-

sively fibrotic. Multinucleated stromal giant cells and

psammoma bodies are encountered in occasional cases.

When multiple lesions are present, they should each be

sampled histologically as lesions with the appearance of

a WDPM may rarely be associated with others that have

the appearance of malignant mesothelioma and progres-

sive disease [88]. The diagnosis of WDPM should be

strictly reserved for tumors with bland nuclear features

and no evidence of invasion.

With the exception of one case that appeared to evolve

into a diffuse malignant mesothelioma, follow-up studies

suggest that most WDPMs are benign. Occasional exam-

ples, however, have persisted for as many as 29 years [62].
. Fig 13.20

Well-differentiated papillary mesothelioma (WDPM).

Fibrous papillae are lined by a single layer of uniform, flat to

cuboidal, mesothelial cells
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Several patients with WDPM have died, although the

adjuvant therapy used in such cases possibly was

a contributory factor [62].
Low-Grade Cystic Mesothelioma

Although we believe that most multilocular cystic meso-

thelial lesions are MPICs, we have seen very rare cases of

what appear to be bona fide multicystic mesotheliomas. In

contrast to MPICs, the cysts are lined, at least focally, by

markedly atypical mesothelial cells, and the tumors may

contain areas of conventional malignant mesothelioma on

histologic examination.
. Fig 13.21

Peritoneal malignant mesothelioma (PMM). The tumor

encases loops of bowel (Courtesy of J. Prat, M.D., Barcelona,

Spain)
Malignant Mesothelioma

Clinical Features

Peritoneal malignant mesotheliomas (PMMs) are much

less common than similar tumors in the pleural cavity, and

account for only 10–20% of all mesotheliomas [9, 12, 88,

118]. These tumors are particularly rare in women, in

whom most malignant papillary neoplasms of the perito-

neum are extraovarian papillary serous carcinomas (see
> Lesions of the Secondary Müllerian System).

About two thirds of the patients with PMM are male,

usually middle aged or elderly; occasional PMMs occur in

young adults or children. The patients typically present

with nonspecificmanifestations, including abdominal dis-

comfort and distension, digestive disturbances, and

weight loss. Ascites is present in the majority of cases,

and cytologic examination of the ascitic fluid may be

diagnostic of PMM in some cases. The diagnosis, however,

usually requires laparotomy or laparoscopy and biopsy.

PMMsmay rarely present within a hernia or hydrocele sac,

as a retroperitoneal, umbilical, intestinal, or pelvic tumor,

or as cervical or inguinal lymphadenopathy [229]. Rarely

there is prominent ovarian involvement, the intraoperative

appearance mimicking that of a primary ovarian tumor

with peritoneal spread [52].

More than 80% of the patients in one large series had

a history of asbestos exposure, but most of them were

identified because of an occupational exposure to asbes-

tos. In contrast, two series of PMMs in women found no

association with a history of asbestos exposure [88, 118].

Asbestos fibers, however, have been identified with special

techniques in some of these women [96]. Aside from

asbestos, radiation, chronic inflammation, organic

chemicals, and nonasbestos mineral fibers may be etio-

logic agents in some cases.
Most males with PMMs reported in the literature

survived less than 2 years after diagnosis, although there

have been occasional long-term survivors. A recent study

of PMMs in women [118], however, found that 40% of the

patients survived longer than 4 years. Increasing nuclear

and nucleolar size has been shown to correlate with

shorter survival in epithelial tumors [31]. The histopath-

ological subtype (see below) is of prognostic significance,

as biphasic PMMs are associated with a much shorter

survival than pure epithelial tumors [31]; deciduoid

mesotheliomas are usually rapidly fatal [214]. Two recent

studies have identified a number of favorable prognostic

factors including an age less than 60 years, low nuclear

grade, low mitotic count, minimal residual disease after

cytoreduction, and an absence of deep invasion [75, 163].

Localized mesotheliomas, although very uncommon, may

also be associated with a better prognosis.
Pathologic Findings

At laparotomy, the visceral and parietal peritoneum are

diffusely thickened or extensively involved by nodules and

plaques. The viscera are often encased by tumor

(> Fig. 13.21) and may be invaded, although local inva-

sion and metastases to lymph nodes, liver, lungs, and

pleura are less frequent than in association with carcino-

mas with comparable degrees of peritoneal involvement.

Significant degrees of invasion or metastatic involvement

of abdominal viscera, however, may be encountered at

autopsy, such as transmural invasion of bowel wall or

massive replacement of the pancreas. Some tumors incite
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a striking desmoplastic reaction. As noted earlier, rare

PMMs form localized solitary masses.

The typical histologic features (> Figs. 13.22–13.25)

are identical to malignant mesotheliomas involving the

pleura. Most tumors are composed of epithelial cells

arranged in tubulopapillary and solid patterns; areas of

necrosis may be present. There is usually evidence of

invasion of subperitoneal tissues, such as the omentum.

As already noted, intra-abdominal lymph nodes may be

involved. The tumor cells usually retain some resemblance

to mesothelial cells, with a cuboidal shape and
. Fig 13.22

Peritoneal malignant mesothelioma. Papillary pattern

. Fig 13.23

Peritoneal malignant mesothelioma. Tubulopapillary

pattern, with prominent involvement of ovarian surface
eosinophilic cytoplasm. Usually there are mild to moder-

ate degrees of nuclear atypicality and variably prominent

nucleoli. Mitotic figures usually are present but are not

numerous. Rare tumors with an exclusively solid pattern of

polygonal cells with abundant eosinophilic cytoplasm and

prominent nucleoli (‘‘deciduoid’’ PMMs) (> Fig. 13.26),

with one exception, have arisen in the peritoneum [214].

Two thirds of such tumors have occurred in females,

some of whomwere adolescents or young adults. Biphasic

and sarcomatoid PMMs occur, but are less common

than their pleural counterparts, accounting for only 5 of
. Fig 13.24

Peritoneal malignant mesothelioma. Tumor cells are

arranged as small tubules and nests

. Fig 13.25

Peritoneal malignant mesothelioma. The cells are cuboidal

or polygonal, with eosinophilic cytoplasm and moderate

nuclear atypia



. Fig 13.26

Peritoneal malignant mesothelioma. Solid growth pattern

composed of cells with abundant eosinophilic cytoplasm

(deciduoid PMM)
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75 PMMs in one recent study [12]. Psammoma bodies

are present in approximately one third of cases, but are

usually less prominent than in serous neoplasms. Occa-

sional tumors contain a prominent inflammatory infil-

trate, such as a dense lymphocytic infiltrate with lymphoid

follicles, granulomas, or large numbers of foamy lipid-rich

histiocytes. Some tumors consisting predominantly of

cells with clear cytoplasm, rich in glycogen or occasionally

lipid, have also been reported [168]. The immunohisto-

chemical (see next section) and ultrastructural features of

PMMs are similar to their pleural counterparts.
Differential Diagnosis

The differential diagnoses of PMMwith atypical mesothe-

lial hyperplasia (see >Mesothelial Hyperplasia) and of

desmoplastic PMM versus reactive fibrosis (see >Perito-

neal Fibrosis) have been previously discussed. Another

frequently problematic lesion in the differential diagnosis

is adenocarcinoma with diffuse peritoneal involvement,

including metastatic adenocarcinomas (see >Metastatic

Tumors) and adenocarcinomas of primary peritoneal ori-

gin (see > Lesions of the Secondary Müllerian System).

Features favoring a diagnosis of PMM include

a prominent tubulopapillary pattern, polygonal cells

with moderate amounts of eosinophilic cytoplasm, only

mild to moderate nuclear atypia, a paucity of mitotic

figures, and the presence of acid mucin (alcianophilic

material) rather than neutral (PASD) mucin.

PMMs usually lack immunoreactivity for a variety

of ‘‘epithelial’’ antigens, including carcinoembryonic
antigen, B72.3, Leu-M1 (CD 15), MOC-31, CA 19–9,

S-100 protein, Ber-EP4, and placental alkaline phospha-

tase. Positive immunoreactivity for MOC-31, Ber-EP4,

and estrogen receptors favors serous carcinoma; positive

staining with calretinin, cytokeratin 5/6, podoplanin, and

D2–40 favors PMM, but these markers are less discrimi-

natory as they may be positive in a minor proportion of

serous carcinomas [14, 54, 168–170]. Comin has found

that an h-caldesmon+/calretinin+/estrogen receptor–/

Ber-EP4– immunophenotype strongly favors PMM over

serous carcinoma [54]. However, no single immunohisto-

chemical stain is diagnostic in the separation of PMM

from adenocarcinoma, and the results of a panel of anti-

bodies should be interpreted in conjunction with the

hematoxylin and eosin (H&E) and mucin stains.

‘‘Deciduoid’’ PMMs must be distinguished from an

ectopic decidual reaction involving the peritoneum.

Prominent nucleoli, often brisk mitotic activity, and

cytokeratin immunoreactivity in the deciduoid tumors

exclude an ectopic decidual reaction.

Lin et al. have reported peritoneal epithelioid

hemangioendotheliomas or epithelioid angiosarcomas

that have mimicked PMM [134]. Features that suggested

the diagnosis of PMM in some of the cases included

epithelioid cells in a tubulopapillary pattern and the pres-

ence of reactive or neoplastic spindle cells resulting in

a focal biphasic pattern. Variable degrees of vascular dif-

ferentiation and immunoreactivity of the neoplastic cells

for endothelial antigens (and negative or weak cytokeratin

staining) excluded the diagnosis of PMM.
Miscellaneous Primary Tumors

Intra-abdominal Desmoplastic Small Round
Cell Tumor

Clinical Features

This rare tumor (desmoplastic small round cell tumor,

DSRCT) is of uncertain histogenesis, but it may ultimately

prove to be a primitive tumor of mesothelial origin

(‘‘mesothelioblastoma’’) [126, 165–167, 255]. Although

most of the tumors are intra-abdominal, similar tumors

have also been described in the pleura and rarely at

a distance from a mesothelium-lined surface (parotid

gland, tentorium, and hand). DSRCTs exhibit

a reciprocal translocation [t(11;22) (p13;q12)], resulting

in fusion of the EWS1 gene on chromosome 22 and the

Wilm’s tumor suppressor gene (WT1) on chromosome 11

that appears to be unique for this tumor [165]. This fusion



. Fig 13.27

Intra-abdominal desmoplastic small round cell tumor

(DSRCT). The cellular nests of tumor are sharply

circumscribed and separated by a fibrous stroma. Focal

necrosis of the tumor is seen
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results in the expression of the EWS/WT1 chimeric tran-

script detectable by reverse transcriptase polymerase chain

reaction (PCR). The EWS/ERG fusion gene characteristic

of Ewing’s sarcoma/peripheral neuroectodermal tumors

has been found in rare DSRCTs, suggesting some overlap

between the two groups of tumors.

DSRCTs have a strongmale predilection (M:F ratio, 4:1)

and are most common in adolescents and young adults

(range, 5–76 years) who usually have abdominal distension,

pain, and a palpable abdominal, pelvic, or scrotal mass,

sometimes in association with ascites. Some patients have

had an elevated serum level of CA-125 or neuron-specific

enolase (NSE). Laparotomy typically discloses variably

sized but usually large, intra-abdominal masses associated

with smaller peritoneal ‘‘implants’’ of similar appearance.

The tumor is sometimes confined to the pelvis, and prom-

inent involvement of the tunica vaginalis or the ovaries may

mimic a primary testicular or ovarian tumor [255]. The

retroperitoneum is involved in some cases. One tumor

appeared to originate within the liver.

After initial treatment (debulking and postoperative

chemotherapy, irradiation, or both), there may be an

initial response, but more than 90% of patients die of

tumor progression. The bulk of the tumor tends to remain

within the peritoneal cavity, although extraabdominal

metastases occur in some patients.
. Fig. 13.28

Intra-abdominal desmoplastic small round cell tumor. The

tumor cells have scant cytoplasm and malignant nuclear

features
Pathologic Findings

On gross examination, the tumors, which may reach

40 cm in maximal dimension, have smooth or bosselated

outer surfaces and firm to hard, gray-white, focally

myxoid, and necrotic sectioned surfaces. Direct invasion

of intra-abdominal or pelvic viscera may occur.

Microscopic examination reveals sharply circumscribed

aggregates of small epithelioid cells delimited by a cellular

desmoplastic stroma (> Fig. 13.27). The aggregates vary

from tiny clusters (or even single cells) to rounded or irreg-

ularly shaped islands. Other common features include

rounded rosette-like or gland-like spaces, peripheral

palisading of basaloid cells in some of the nests, and cen-

tral necrosis with or without calcification. The tumor cells

are typically uniform with scanty cytoplasm and indistinct

cell borders (> Fig. 13.28), although tumor cells with

eosinophilic cytoplasmic ‘‘inclusions’’ and an eccentric

nucleus, resulting in a rhabdoid appearance, are frequently

also present. Small to medium-sized, round, oval, or spin-

dle-shaped hyperchromatic nuclei have clumped chroma-

tin and nucleoli that are usually inapparent. Mitotic

figures and single necrotic cells are numerous.
Architectural features noted in a minority of cases,

which can occasionally predominate and lead to diagnos-

tic problems, include tubules, glands (sometimes with

luminal mucin), cysts, papillae, anastomosing trabeculae,

cords of cells mimicking lobular breast carcinoma, ade-

noid cystic-like foci, and only a sparse desmoplastic

stroma. Cytologic features noted in a minority of cases,

which can occasionally predominate, include spindle cells,

cells with abundant eosinophilic or clear cytoplasm, which
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may create a biphasic pattern, signet-ring-like cells, and

cells with marked nuclear pleomorphism [166]. Invasion

of vascular spaces, especially lymphatics, is a common

feature. Lymph nodes are occasionally involved by tumor.
Immunohistochemical and Ultrastructural
Findings

The usual immunoreactivity for epithelial (low molecular

weight cytokeratins, epithelial membrane antigen

[EMA]), neural/neuroendocrine (neuron-specific enolase

[NSE], CD57/Leu-7), and muscle (desmin) markers, as

well as vimentin, suggests divergent differentiation.

Desmin and vimentin immunoreactivity is typically

paranuclear and globular and is particularly intense in

the rhabdoid cells. Immunoreactivity for other antigens

has been present in a variable proportion of cases, includ-

ing Wilms’ tumor protein (WT1), Leu-M1 (CD 15),

S-100, B72.3, CA-125, MIC-2 protein, actin (MSA,

SMA), desmoplakin, CD 99, MOC-31, NB84, Ber-EP4,

chromogranin, and synaptophysin, but not HBA 71

(Ewing’s sarcoma/PNET antigen) [126, 167, 258]. The

stroma is typically immunoreactive for vimentin and

muscle specific actin.

Ultrastructural variability suggests a range of differen-

tiation. Cell junctions have varied from scant and primi-

tive to more prominent ones including intermediate,

desmosomal, and tight types. Paranuclear intermediate

cytoplasmic filaments and basal lamina surrounding the

nests of tumor have been prominent features in most of

the cases [167].
Differential Diagnosis

The typical age of the patient, the absence of an

extraperitoneal primary tumor, the distribution of the

tumor, and its typical microscopic features and

immunoprofile facilitate the distinction from other malig-

nant small blue cell tumors in most cases. Identification

of the unique reciprocal translocation is diagnostic in

problem cases.
Solitary Fibrous Tumor

Although once referred to as fibrous mesotheliomas, these

tumors are now designated solitary fibrous tumors and are

believed to originate from submesothelial fibroblasts [23,

254]. The clinical and pathologic features are similar to

their muchmore common pleural counterparts, including
immunoreactivity for CD34 and lack of immunoreactivity

for cytokeratin, an immunoprofile that is useful in

distinguishing these tumors from desmoplastic mesothe-

liomas [23]. Typical tumors are clinically benign. One

peritoneal solitary fibrous tumor that was focally sarco-

matous was clinically malignant [82].
Inflammatory Myofibroblastic Tumor

Day et al. reviewed the features of seven cases of abdom-

inal ‘‘inflammatory pseudotumor,’’ [61] a lesion that has

also been referred to as plasma cell granuloma or, more

recently, inflammatory myofibroblastic tumor [182]. Var-

ious anatomical locations have been reported but most

tumors arise in the lung, mesentery, omentum, or

retroperitoneum. The abdominal lesions are typically

encountered in patients younger than 20 years of age,

often in the first decade, who present with a mass, fever,

growth failure or weight loss, hypochromic anemia,

thrombocytosis, and polyclonal hypergammaglo-

bulinemia. Laparotomy typically reveals a solidmesenteric

mass that on microscopic examination consists of

myofibroblastic spindle cells, mature plasma cells, and

small lymphocytes. The spindle cells often show positive

cytoplasmic immunoreactivity for ALK-1, with associated

chromosomal translocations detected in approximately

50% of cases. Inflammatory myofibroblastic tumors are

regarded as neoplasms of low-grade or intermediate bio-

logic behavior, which can be associated with favorable

outcome, but have a tendency for local recurrence and

generally a low risk of distant metastasis. Coffin et al.

recently reported that abdominopelvic tumors had

a higher rate of recurrence relative to other anatomical

sites and that ALK-negative tumors were more likely to be

associated with distant metastases [53].
Calcifying Fibrous Tumor

The rare lesion known as calcifying fibrous tumor, initially

considered a pseudotumor, is likely neoplastic, with

a predilection for children and young adults but which

can occur over a wide age range and in a variety of

anatomical sites including the subcutaneous or deep soft

tissues and the pleura [159, 217]. In the peritoneum, the

calcifying fibrous tumor is usually an incidental finding

involving the visceral peritoneum of the small intestine or

stomach. The tumors are often small (less than 5 cm) but

can be larger and sometimes multiple. Microscopically,

they are hypocellular, composed of bland spindle cells,

hyalinized collagen, a chronic lymphoplasmacytic
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inflammatory infiltrate, and psammomatous or dystro-

phic calcifications. The spindle cells are typically CD34-

positive and ALK-negative, the latter regarded as evidence

that these lesions are distinct from the inflammatory

myofibroblastic tumor; rare cells may show positive

staining with muscle actin and desmin [159, 217].
Omental–Mesenteric Myxoid Hamartoma

The omental–mesenteric myxoid hamartoma designation

was applied by Gonzalez-Crussi et al. to a lesion in

infants characterized by multiple omental and mesenteric

nodules composed of plump mesenchymal cells in

a myxoid, vascularized stroma [89]. The diagnosis of the

referring pathologists was usually that of some type of

sarcoma, but the follow-up was uneventful. The lesions

may be hamartomatous or a variant of inflammatory

myofibroblastic tumor.
Sarcomas

The majority of intra-abdominal sarcomas are of non-

peritoneal origin and arise in the retroperitoneum or

gastrointestinal tract; they include leiomyosarcomas,

liposarcomas, and gastrointestinal stromal tumors, and

are not discussed further here. Rarely, malignant vascular

tumors may arise from the peritoneum (epithelioid

hemangioendothelioma, epithelioid angiosarcoma) and

are briefly discussed above in the differential diagnosis

with malignant mesothelioma [134].
Gestational Trophoblastic Disease

Rarely, gestational trophoblastic disease (including pla-

cental site trophoblastic tumor, hydatidiform mole, and

choriocarcinoma) may arise in the peritoneum, presum-

ably secondary to an intra-abdominal pregnancy.
. Fig 13.29

Poorly differentiated adenocarcinoma with signet-ring cells

involving the peritoneum. (a) Deceptively bland, malignant

cells infiltrate omental fat lobules, with an associated

desmoplastic stromal reaction. (b) High-power view of

signet-ring cells
Metastatic Tumors

Peritoneal involvement by metastatic tumor is typically

a result of seeding from a primary tumor arising within

the abdomen or pelvis, most commonly the ovary. Peri-

toneal serous tumors in which the ovaries are normal or

only minimally involved may arise directly from the peri-

toneum (see > Lesions of the Secondary Müllerian Sys-

tem) or rarely are metastatic from a serous papillary

carcinoma of the endometrium or fallopian tube. Other

tumors that may be associated with peritoneal seeding
include carcinomas of the breast and gastrointestinal

tract, especially the colon and stomach, and the pancreas.

In such cases, the metastatic tumor may take the form of

signet-ring cells widely scattered in a fibrous stroma

(> Fig. 13.29). Occasionally, the signet-ring cells can

have relatively bland nuclear features, resulting in

a deceptively benign appearance.
Pseudomyxoma Peritonei

Pseudomyxoma peritonei, which is a clinical term refer-

ring to the presence of masses of jelly-like mucus in the

pelvis and often the abdomen, is usually a result of peri-

toneal spread from a typically low-grade mucinous
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neoplasm, usually originating within the appendix or,

less commonly, from a primary tumor elsewhere in

the gastrointestinal tract. Ovarian involvement is

common in such cases and this topic is discussed in detail

in >Chap. 14, Surface Epithelial Tumors of the Ovary,

and >Chap. 18, Metastatic Tumors of the Ovary.
Lesions of the Secondary Müllerian
System

These peritoneal lesions are characterized by müllerian dif-

ferentiation onmicroscopic examination and share an origin

from the so-called secondary müllerian system, that is, the

pelvic and lower abdominal mesothelium and the subjacent

mesenchyme of females [128]. The müllerian potential of

this layer is consistentwith its close embryonic relation to the

müllerian ducts that arise by invagination of the coelomic

epithelium. Displacement of coelomic epithelium and

subcoelomic mesenchyme during embryonic development

could account for the presence of identical lesions within

pelvic and abdominal lymph nodes. The origin of many of

these lesions, however, is not known with certainty, and

other proposed histogenetic mechanisms are discussed

where appropriate.

Lesions of the secondary müllerian system include

those containing endometrioid, serous, and mucinous

epithelium, simulating normal or neoplastic endometrial,

tubal, and endocervical epithelium. The metaplastic

potential of the pelvic peritoneum also includes differen-

tiation toward cells of transitional (urothelial) type, exem-

plified most commonly byWalthard nests. Proliferation of

the subjacent mesenchyme may accompany epithelial dif-

ferentiation of the mesothelium or may give rise to

a variety of pure mesenchymal lesions composed of endo-

metrial stromal-type cells, decidua, or smooth muscle.
Endometriosis in Usual Sites

Endometriosis is defined as the presence of endometrial

tissue outside the endometrium and myometrium. Usu-

ally both epithelium and stroma are seen, but occasionally

the diagnosis of endometriosis can bemade when only one

component is present, as discussed below.
Etiology and Pathogenesis

Two theories have been proposed for the pathogenesis of

endometriosis: (1)metastases of endometrial tissue to its

ectopic location (metastatic theory); and (2)metaplastic
development of endometrial tissue at the ectopic site (meta-

plastic theory). The metastatic theory explains the majority

of cases, but a metaplastic origin likely accounts for occa-

sional cases inwhichmetastatic spread of endometrial tissue

is unlikely or impossible (see following).

Metastatic Theory

Sampson [205] proposed that endometriosis was caused by

reflux of endometrial tissue through the fallopian tubes by

a process of retrograde menstruation, with subsequent

implantation and growth on peritoneal surfaces. Implanta-

tion of menstrual endometrium has also been proposed to

explain endometriosis within surgical scars, on traumatized

cervical and vaginalmucosa, andwithin perineal and vulvar

scars following vaginal delivery. Passage of refluxed men-

strual endometrium from the peritoneal cavity through

diaphragmatic defects, diaphragmatic lymphatics, or both

may explain pleural endometriosis.

Observations supporting the menstrual implantation

hypothesis include the following: (1)endometriotic

lesions are most common in areas closest to the tubal

ostia and occur in a distribution that appears dependent

on gravity and uterine position [104]; (2) lateral predis-

position of ovarian endometriomas, which are more com-

monly left-sided than right-sided, a phenomenon

attributed to reduced flow of peritoneal fluid due to the

presence of the sigmoid colon in the left pelvis [230] (3)

retrograde menstruation through the fallopian tubes is

a common physiologic process, occurring in 90% of

menstruating women with patent tubes [93]; (4)endome-

triosis is more common in women with early menarche,

heavy menstrual flow, long menstrual flow (greater than

7 days), and frequent menses (cycle less than 27 days);

(5)menstrual endometrium is viable, capable of growth in

tissue culture and after subcutaneous or intrapelvic injec-

tion [65]; (6)endometriosis is more frequent in females

with congenital obstruction to menstrual flow [164];

and (7)endometriosis may follow uteropelvic or utero-

abdominal wall fistulas in experimental animals and

humans.

Although endometriosis in some scars may be a result

of menstrual implantation, endometriosis within scars

after uterine operations may be secondary to

intraoperative implantation of endometrial tissue [34,

224]. Supporting this theory is the greater frequency of

scar endometriosis after abdominal hysterotomy than

after cesarean section in some studies, consistent with

the greater viability of transplanted early-pregnancy

endometrium compared to late-pregnancy endometrium.

Also, the occurrence of endometriosis within an episiot-

omy scar is much higher if uterine curettage is performed
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immediately after delivery than in patients without

postdelivery curettage [177].

The presence of endometriosis in distant sites (e.g.,

lungs, extremities, and brain) is most easily explained by

hematogenous spread from the uterus. Similarly, endome-

triosis within lymph nodes is likely a result of lymphatic

spread. Evidence supporting the origin of endometriosis

from lymphatic or hematogenous spread includes (1)the

presence of normal endometrial tissuewithin endothelium-

lined spaces as an incidental histologic finding within the

myometrium, most often associated with adenomyosis;

(2)the presence of intraluminal vascular involvement in

rare endometriotic lesions; (3)the presence of intravas-

cular or perivascular trophoblastic tissue and ‘‘decidua’’

as an incidental microscopic finding within the lungs of

pregnant patients [223]; (4) the occurrence of pulmonary

endometriosis almost exclusively in women who have had

prior uterine operations that could predispose to the

embolization of endometrial tissue; (5)the experimental

production of pulmonary endometriosis by intravenous

injection of endometrial tissue in rabbits; and (6)the

observations that tumor cells, blood, dye, and radio-

graphic material can migrate from the pelvis to the

umbilicus by retrograde lymphatic flow.

Metaplastic Theory

The origin of pelvic endometriosis by a process of metapla-

sia from the pelvic peritoneum is consistent with the puta-

tive müllerian potential of this tissue, which, as noted

earlier, has been referred to as the secondary müllerian

system [128]. Evidence for the metaplastic theory includes

(1)the demonstration of endometriosis in subjects inwhom

metastasis of normally situated endometrium could not

occur or is highly unlikely, such as those with Turner’s

syndrome and pure gonadal dysgenesis who are amenor-

rheic and have hypoplastic uteri [179], and in males; (2)the

experimental induction of peritoneal endometriosis adja-

cent to millipore filters that contain endometrial tissue but

that prevent cellular transfer; (3)the observation that autol-

ogous endometrial implants in rabbits degenerate but are

associated with the subsequent development of endometri-

osis in adjacent tissues; and (4)the juxtaposition of endo-

metriosis with other putative metaplastic lesions of the

peritoneum, such as diffuse peritoneal leiomyomatosis [91].

Other Etiologic Factors

Endometriosis is an idiopathic disease in most patients,

and why only a minority of females are affected despite

the common occurrence of retrograde menstruation is

unknown. Some potential etiologic factors have been

discussed (congenital obstruction, iatrogenic implanta-

tion); others are summarized in the following section.
Familial and Genetic Factors Several studies concluded

that the prevalence of endometriosis is greater in mothers

and sisters of women with endometriosis than in the

mothers and sisters of their husbands [127, 218]. Lamb

et al. calculated the overall risk for first-degree relatives

to be 4.9% [127]. Genetic studies suggest a polygenic mode

of inheritance (influenced by several different genes) or one

that is multifactorial (a result of interaction between genetic

and environmental factors). In opposition to the foregoing,

Houston et al. [102] concluded that there were

methodologic flaws in these studies [127, 218] and that

an inherited tendency to endometriosis has not yet been

substantiated.

Molecular genetic analysis has elucidated a number of

intriguing theories regarding the pathogenesis of endome-

triosis [24]. By microarray analysis, Wu et al. have shown

that in patients with endometriosis, the ectopic and eutopic

endometria have different gene expression profiles [247].

Putative endometrial progenitor/stem cells, which are

thought to reside in the basalis endometrium and possibly

in the bone marrow, have recently been characterized by

in vitro and in vivo assays [206]. It has been shown

that patients with endometriosis shed significantly more

basalis layer during menstruation compared with normal

controls, supporting the hypothesis that endometriotic

implants develop from endometrial progenitor/stem

cells, which are in turn derived from retrograde men-

strual flow, known to be higher in women with endome-

triosis [93, 132, 206].

Hormonal Factors Because endometriosis occurs almost

exclusively in women of reproductive age, hormonal fac-

tors may play an etiologic role. The rare examples of

endometriosis in phenotypic females with gonadal dys-

genesis and in males have usually been associated with the

use of exogenous estrogens [138, 179]. Similarly, smoking

and exercise, which are inversely correlated with endoge-

nous estrogen levels, appear to be protective factors for the

development of endometriosis. In a recent large epidemi-

ologic study, factors associated with an increased risk of

endometriosis included low body weight, alcohol use, and

certain menstrual characteristics (early menarche, short

cycle length, and heavy menstrual cycles) [140].

It has been suggested that the progestational milieu of

pregnancy may inhibit the development of endometriosis.

Many studies have indicated that endometriosis is more

likely to occur in women who have delayed pregnancy and

is less common in multiparous women [192]. Similarly, in

some studies, patients with endometriosis are much less

likely to have used oral contraceptives than similar

patients without endometriosis.
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Some studies have found an increased frequency of the

luteinized unruptured follicle syndrome (LUFS) in

patients with endometriosis. In normal women, the rup-

tured corpus luteum releases its progesterone-rich fluid

into the peritoneal cavity. It has been postulated that this

fluid may inhibit implantation and growth of refluxed

endometrial fragments at the time of menstruation

[123]. In patients with LUFS, a corpus luteum is formed,

but rupture and fluid release do not occur, resulting in

lowered luteal-phase levels of progesterone in the perito-

neal fluid [123]. This local hormonal imbalance may be

critical in allowing endometrial cells to implant on the

peritoneum. Other studies, however, have shown no dif-

ference in the luteal-phase peritoneal fluid hormone

values in women with and without endometriosis.

Immune Factors One study has demonstrated a reduced

T-lymphocyte-mediated cytotoxicity to autologous endo-

metrial cells and a decreased lymphocyte stimulation

response to autologous endometrial antigens in patients

with endometriosis [225]. The degree of depressed cellu-

lar immunity was directly proportional to the severity

of the disease. The authors of this study suggested that

certain cell-mediated immune mechanisms that may be

operative in limiting the growth of endometriotic tissue

may be impaired in patients with endometriosis. Other

authors have suggested that the growth of endometriotic

implants may be stimulated by activated macrophages.

Recent evidence has shown that local production of

interleukin-4, a cytokine involved in the Th2 immune

response, induces proliferation of endometriotic stromal

cells [172]. Cyclo-oxygenase-2, which is involved in the

biosynthesis of prostaglandin E2, is highly expressed in

ectopic endometria relative to eutopic endometria, and is

thought to play a promotory role in the development of

endometriosis [13].
Clinical Features

Epidemiologic Factors

The highest risk of the disease has traditionally been consid-

ered to be in the upper socioeconomic levels of developed

societies, especially among women who delay pregnancy,

although, according to Houston, these associations have

not been proven statistically [102]. Although endometri-

osis was once considered to be more common in Cauca-

sians, recent studies showing a similar frequency of the

disease in Orientals and blacks cast doubt on this view.

The true prevalence of endometriosis is unknown as

many patients are asymptomatic; estimates for the
prevalence of the disease in women of reproductive age

are 10–15% [147]. Prevalence figures, however, have var-

ied widely, depending on the population studied and the

method of diagnosis (clinical, operative, or pathologic).

Similarly, a study of the incidence rates of pelvic endome-

triosis in white females of reproductive age in Rochester,

Minnesota (USA), found that the overall incidence of the

disease more than doubled (from 108.8 to 246.9 cases per

100,000 person-years) as the definition of a case was

extended from histologically confirmed cases to clinically

and surgically diagnosed cases [101].

More than 80% of affected patients are in the reproduc-

tive age group. In one study, the age-specific incidence rates

increased in successive age groups through age 44 and then

declined for women 45–49 years [101]. Less than 5% of

cases occur in postmenopausalwomen, and in these patients

the disease is frequently not diagnosed premenopausally

[115]. Endometriosis can be clinically significant in this

age group, with 20–30%of affected patients requiring oper-

ative management [115, 189]. In some postmenopausal

patients with endometriosis, an association with obesity

and endometrial carcinoma has been noted, suggesting

that hyperestrinism may play a role, but in other series,

a majority of patients have had no obvious exogenous or

endogenous source of estrogen [115]. Almost 10% of

patients with endometriosis are adolescents [32]. Endo-

metriosis was found at laparoscopy in approximately 50%

of teenage patients with dysmenorrhea or chronic pelvic

pain in three studies [32]. In some studies, adolescents

with endometriosis have a particularly high frequency of

a congenital obstruction to menstrual flow.

Symptoms and Signs

The recurrent cyclic menstrual, inflammatory, and fibrotic

changes within endometriotic lesions are likely responsi-

ble for most of the symptomatology of endometriosis,

although there is often no direct relationship between

the extent of the disease and the severity of the symptoms

[32]. An exception to the foregoing applies to womenwith

deeply infiltrating endometriosis, a clinical term used for

patients with deep pelvic pain, usually in the form of

severe dyspareunia and dysmenorrhea, which is often

associated with rectovaginal lesions or involvement of

bowel, ureter, or bladder [56]. One study has shown sig-

nificant reduction in painful symptoms obtained with

complete surgical excision of deep lesions [35]. Hormonal

responsiveness of the lesions as judged histologically also

does not correlate with symptoms, andmicroscopic exam-

ination of symptomatic endometriosis in postmenopausal

patients typically reveals atrophic changes [115]. Age gen-

erally does not appear to affect disease severity in most
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studies [102]. An exception to the foregoing is one study

in which women in the age group of 26–52 years had less

extensive disease than women 16–25 years of age [192].

A higher frequency of nulliparity in the younger women

appeared to account for part of this difference [102].

Another recent study found that endometriosis in post-

menopausal patients was morphologically less extensive

and less active in appearance relative to endometriosis in

premenopausal women, but that the endometriotic foci

retained the same immunoprofile by estrogen and proges-

terone receptor immunostaining [58].

The typical symptoms that are attributed to pelvic

endometriosis are acquired dysmenorrhea, lower abdom-

inal, pelvic, and back pain, dyspareunia, irregular bleed-

ing, and infertility. Infertility is present in up to 30% of

women with endometriosis, although the putative associ-

ation between mild endometriosis and infertility has been

challenged and remains controversial. The subject of

endometriosis-related infertility has been reviewed else-

where [92, 147] and is not considered in detail

here. Potential pathogenetic factors include tubal factors

(adhesions, luminal obstruction), ovarian factors

(anovulation, luteal-phase dysfunction, LUFS), immune

factors (antiendometrial antibodies), peritoneal factors

(increased prostaglandins, increased macrophages), and

an increased risk of spontaneous abortion.

Pelvic examination may reveal tender nodules in the

cul-de-sac and uterosacral ligaments, tender, semifixed,

cystic ovaries, and a fixed, retroverted uterus. The

rectovaginal septum may also be tender and indurated.

The endometriotic lesions frequently enlarge and become

more painful during menses. The clinical manifestations

also vary according to the site of the endometriosis, as is

discussed later in this chapter. As the clinical manifesta-

tions of endometriosis are frequently nonspecific, vary

widely between patients, and may be absent in a high

proportion of patients, a definitive diagnosis requires

direct visualization by laparoscopy (or laparotomy) and,

ideally, biopsy. Hormonal suppression and surgical abla-

tion remain commonly employed therapeutic modalities,

and while treatment of endometriosis is not discussed

here, it is important to note that with advances in the

understanding of the pathogenesis of endometriosis,

future methods may include molecular-targeted drug

therapies such as cyclo-oxygenase inhibitors and immu-

nomodulators in an attempt to minimize the need for

surgical intervention [24, 92].

Laparoscopic Findings

A number of recent studies have stressed that

endometriotic foci, especially early ones, are frequently
nonpigmented and may have a wide variety of laparo-

scopic appearances, including clear, white, and red lesions

[107, 137, 226]. Sequential laparoscopic examinations

indicate that nonpigmented endometriotic implants even-

tually evolve into the typical pigmented lesions [107].

Even in patients with laparoscopically typical disease,

biopsy may yield only nondiagnostic tissue, and thus, in

the opinion of some authors, diagnosis and treatment

should not always depend on microscopic confirmation

[33]. Other authors have found that 25% of

laparoscopically atypical lesions prove to be endometriosis

on histological examination, and therefore advocate that

all lesions suggestive of endometriosis, both typical and

atypical, should be excised if eradication is the surgical

objective [3]. In another study, only 50% of all laparo-

scopic biopsies from clinically suspicious foci were proven

microscopically to be endometriosis [240].

Laparoscopically detectable defects or ‘‘pockets’’

involving the pelvic peritoneum are frequently associated

with, and likely caused by, endometriosis [193]. In one

study, 80% of women with pelvic peritoneal defects had

endometriosis, and in another, the endometriotic foci

were often located along the edges of the defects [193].

Conversely, 18–28% of women with endometriosis had

peritoneal defects [193].

Serum Markers

Levels of CA-125 may be elevated in the serum and peri-

toneal fluid of patients with endometriosis [74]. The con-

centrations of serum CA-125 correlate with both the

severity and the clinical course of the disease. The serum

test has low sensitivity, however, and is not appropriate for

general screening purposes. In contrast, CA-125 levels

have acceptable sensitivities and very high specificities in

populations with a relatively high prevalence of the disease

and are useful in monitoring response to treatment.

Antiendometrial antibodies have been found in up to

83% of women with laparoscopically confirmed endome-

triosis. In one study, the antibody titers inwomenwho had

had a good response to hormonal treatment were lower

than in those with untreated endometriosis or in whom

there had been a poor response to treatment, and in

another study, sequential determination of antibody levels

showed that they were lowered by hormonal treatment.

Effects of Pregnancy

Although rare cases of endometriosis undergo permanent

regression during pregnancy, the ameliorative effect of

pregnancy noted in many cases of endometriosis is only

temporary. The behavior of endometriosis during preg-

nancy is extremely variable among different patients and



. Table 13.1

Sites of endometriosis

Common Less common Rare

Ovaries

Uterine ligaments

(uterosacral,

round, broad)

Rectovaginal

septum

Cul-de-sac

Peritoneum of

uterus, tubes,

rectosigmoid,

ureter, bladder

Large bowel, small

bowel, appendix

Mucosa of cervix,

vagina, and

fallopian tubes

Skin (scars,

umbilicus, vulva,

perineum,

inguinal region)

Ureter, bladder

Omentum, pelvic

Lungs, pleura

Soft tissues,

breast

Bone

Upper

abdominal

peritoneum

Stomach,

pancreas, liver

Urethra, kidney,

prostate,
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between one pregnancy and another in the same patient.

During pregnancy, visible endometriotic lesions fre-

quently undergo initial enlargement, with occasional

ulceration and bleeding, followed by shrinkage. In most

sites, there is a decrease in the associated pain.

A rare complication of endometriosis during preg-

nancy is intrapartum or postpartum rupture of the lesion,

most probably caused by a softening of the lesion

secondary to stromal decidualization, pressure from

the expanding uterus, or both. Rupture occurs most

frequently in the ovaries or bowel, typically resulting

in perforation and an acute abdomen. Rarely,

hemoperitoneum, sometimes fatal, is caused by hemor-

rhage from decidualized endometriotic lesions at term.
lymph nodes

Inguinal

(noncutaneous)

paratesticular

Sciatic nerve,

subarachnoid

space, brain
Rare Complications

Massive, sometimes serosanguineous, ascites can occur in

patients with pelvic endometriosis; a right pleural effusion

is also present in one third of such patients [157]. If one or

both ovaries are involved, the operative findings may

simulate those of an ovarian carcinoma. The pathogenesis

of the ascites is not clear. Possible sources include produc-

tion by endometriotic cysts, irritated peritoneal mesothe-

lial cells, or the ovarian serosa (Meigs-like syndrome).

Other rare complications include hemorrhage from an

endometriotic focus and spontaneous rupture of ovarian

endometriotic cysts, resulting in an acute abdomen.
. Fig. 13.30

Endometriosis of ovary. Multiple, hemorrhagic lesions

involve the ovarian surface (Courtesy of R.E. Scully, M.D.,

Boston, MA)
Gross Features of Peritoneal and Ovarian
Endometriosis

The most common anatomical sites of endometriosis are

the ovaries, the uterosacral, broad, or round ligaments, the

rectovaginal septum and cul-de-sac, and the serosa of the

uterus, fallopian tubes, or other pelvic organs (see
>Table 13.1). Less common sites include the serosa of

the large bowel, small bowel, and appendix, the mucosa of

the female genital tract, the skin, the urinary tract, and

pelvic lymph nodes. These sites and other additional rare

sites of involvement are discussed separately below.

Depending on their duration and their superficial or

deep location in relation to the peritoneal surface,

endometriotic foci may appear as punctate, red, blue,

brown, or white spots or patches with either a slightly

raised or a puckered surface (> Fig. 13.30). Ecchymotic

or brown areas have sometimes been described as ‘‘powder

burns.’’ The endometriotic foci are frequently associated

with dense fibrous adhesions. The lesions may form nod-

ules or cysts or both. Rarely, endometriosis can take the
form of polypoid masses that project from the serosal

surfaces, into the lumens of endometriotic cysts, or from

the mucosa of the bowel (> Fig. 13.31) or bladder. In

some of these cases, there is a history of exogenous estro-

gen use and hyperplastic changes are found on micro-

scopic examination [176]. This appearance, which we

refer to as polypoid endometriosis, can simulate

a malignant tumor on clinical, intraoperative, or patho-

logic examination [155, 176].

Endometriotic cysts (endometriomas) most com-

monly involve the ovaries, where they can partially or

almost completely replace the normal tissue; bilateral



. Fig. 13.31

Polypoid endometriosis. A polypoid mass projects from the

mucosa of the large bowel

. Fig. 13.32

Endometriotic cyst of ovary. The cyst has been opened to

reveal a focally hemorrhagic lining. Multiple hemorrhagic

lesions also involve the uterine serosal surface

. Fig. 13.33

Endometriosis of cul-de-sac. Cystic endometrial glands with

a cuff of endometrial stroma are surrounded by fibrous and

adipose tissue
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involvement occurs in one third to one half of the cases

[67]. The cysts rarely exceed 15 cm in diameter; larger

examples are more likely to harbor a neoplasm.

Endometriotic cysts are commonly covered by dense

fibrous adhesions, which may result in fixation to adjacent

structures. The cyst walls are usually thick and fibrotic,

with a smooth or shaggy, brown to yellow lining

(> Fig. 13.32). The cyst contents typically consist of

altered, semifluid or inspissated, chocolate-colored mate-

rial; rarely, the cyst is filled with watery fluid. Any solid

areas in the cyst wall or intraluminal polypoid projections

should be sampled histologically to exclude a neoplasm

originating in the cyst (see page 37).
Typical Microscopic Findings

Many of the problems and pitfalls encountered in the

histological diagnosis of endometriosis have been

addressed in detail in a recent comprehensive review

[39]. The typical appearance in reproductive age women,

inwhom the disease is usually diagnosed, is of one ormore

glands lined by endometrioid epithelium, surrounded by

amantle of densely packed small fusiform cells with scanty

cytoplasm and bland cytology, typical of nonneoplastic

endometrial stromal cells (> Figs. 13.33 and > 13.34).

Small blood vessels, which may be engorged, are present

and sometimes draw attention to the lesion on low-power

examination. When seen in the ovary, the most common

site encountered by the surgical pathologist, endometri-

osis varies from simple to microscopically dilated glands

(> Fig. 13.35) to grossly recognizable endometriotic cysts.

This spectrum is seen at extraovarian sites, although strik-

ing cysts are less common to rare, depending on the site.

Endometriosis may occur anywhere in the ovary but is

most common in the cortex. Sometimes it is very super-

ficial and may occur on the surface as small nodules,

irregularly shaped aggregates, or even have a plaque-like

configuration (> Fig. 13.35). Surface endometriosis is typ-

ically associated with fibrous tissue and inflammatory cells

and, if prominent and of significant duration, theremay be

conspicuous adhesions. Glands, which can sometimes be

cystic, may hang off the surface of the ovary, tethered to it

by the associated stroma and fibrous tissue. Endometriotic

glands in the cortex of the ovaries of perimenopausal or



. Fig. 13.35

Subtle endometriosis involving the ovarian surface. (a) The

periglandular endometriotic stroma is only focal and less

cellular than usual. (b) The periglandular endometriotic

stroma is obscured by hemorrhage. In both examples,

failure to recognize the endometriotic stroma could result

in the diagnosis of endometriosis being missed and the

endometriotic glands being misinterpreted as epithelial

inclusion glands. (c) Endometrial stromal cells highlighted

by positive CD10-immunoreactivity

. Fig. 13.34

Endometriosis of cul-de-sac (higher magnification of

> Fig. 13.33). Endometriotic glands are lined by inactive

epithelium and surrounded by a thin rim of endometrial

stroma
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postmenopausal women, or glands that are atrophic for

any reason,may bemistaken for inclusion glands and cysts

if the often subtle, sometimes barely perceptible, cuffs of

stroma are overlooked or obscured by hemorrhage or

histiocytes (see > Fig. 13.35). Immunostaining for CD10

can facilitate the recognition of the stromal cells, particu-

larly when sparse and when glandular epithelium is min-

imal or absent (> Fig. 13.35c) [227].

The appearance of endometriotic tissue varies with the

extent of its response to the normal hormonal fluctuations

of the menstrual cycle and the duration of the process.

When the appearances of simultaneous samples of eutopic

endometrium and endometriotic foci from reproductive

age women are compared, cyclic changes are seen in the

endometriosis in 44–80% of the cases, with considerable

variability in glandular morphology [149, 252]. When

more than one endometriotic focus is examined in the

same patient, the appearance of the specimens does not

differ significantly from one to another [18]. In most post-

menopausal patients, the endometriotic tissue is atrophic

with glands, that are occasionally cystic, lined by flattened

epithelial cells surrounded by a dense fibrotic stroma with

sometimes a barely perceptible tendency for the stroma to

be more cellular close to the gland, a feature that may be

a diagnostic clue; the appearance is similar to that of simple

or cystic atrophy of the endometrium (> Fig. 13.36) [115].

In a minority of cases, however, the endometriotic tissue

has an active appearance, with or without the metaplastic

and hyperplastic changes that are more commonly present

in premenopausal women.
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At the time of menstruation, hemorrhage may occur

within the stroma and glandular lumens of endometriotic

foci, as well as a secondary inflammatory response

consisting predominantly of a diffuse infiltration of

histiocytes. The histiocytes typically convert the extrava-

sated red blood cells into glycolipid and granular brown

pigment, becoming so-called pseudoxanthoma cells

(> Figs. 13.37 and > 13.38) that can replace most or all

the endometriotic stroma [49]. Most of the pigment

is ceroid (lipofuscin, hemofuscin), and hemosiderin is

typically present to a much lesser extent [49]. The amount

of pigment in an endometriotic lesion appears to increase

with its age, and early lesions are frequently nonpigmented

[107]. Variable numbers of lymphocytes and smaller

numbers of other inflammatory cells may be present.

Large numbers of neutrophils with microabscess forma-

tion should raise the possibility of secondary bacterial

infection [210].

As already mentioned, a common manifestation of

ovarian endometriosis is striking cystification resulting

in an endometriotic cyst. The epithelial and stromal lining

of an endometriotic cyst frequently becomes attenuated,

and the former may be reduced to a single layer of cuboi-

dal cells that may retain some endometrial characteristics

but which are often devoid of specific features. In such

circumstances, recognition of the cyst as endometriotic

may only be possible if a rim of subjacent endometrial

stroma persists. Commonly, the cyst lining of endometrial

epithelium and stroma is totally lost, and replaced by

granulation tissue, dense fibrous tissue containing
. Fig. 13.36

Endometriosis in a postmenopausal woman. The glands are

cystic, atrophic, and separated by a fibrous stroma
fibroblasts with particularly small nuclei, and variable

numbers of pseudoxanthoma cells (presumptive endome-

triosis) (> Fig. 13.38). In some ‘‘old’’ endometriotic cysts,

ossification, calcification, and old luminal blood clot can

produce striking gross and microscopic appearances. The

epithelial cells lining endometriotic cysts are often focally

large and cuboidal with abundant eosinophilic cytoplasm

and large atypical nuclei (> Fig. 13.39) [39, 212]. The

significance of such nuclear atypia is unclear. Although it

may be reactive, cells with these features may merge with

clear cell adenocarcinomas and endocervical-like mucin-

ous borderline tumors (EMBLTs) [83, 200, 201]. When

this atypia is an isolated finding in an endometriotic cyst,

however, the follow-up is typically uneventful [212].

Endometriosis that involves smooth muscle in the

uterine ligaments or the walls of hollow viscera differs

significantly in its appearance from that of endometriosis
. Fig. 13.37

Lining of ovarian endometriotic cyst. (a) The lining consists

of cystically dilated endometrial glands and numerous

pigment-laden histiocytes within the subjacent stroma.

(b) Endometriotic surface epithelial lining with underlying,

lightly pigmented histiocytes



. Fig. 13.38

Lining of ovarian endometriotic cyst. In this field, the lining

consists only of fibrotic granulation tissue and pigment-

laden histiocytes (presumptive endometriosis)

. Fig. 13.39

Lining of ovarian endometriotic cyst. The epithelial cells

show notable nuclear atypia

. Fig. 13.40

Mucinous metaplasia in endometriosis
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in the ovaries and the peritoneal surfaces. In the former,

there is typically a striking proliferation of the indigenous

smooth muscle, often resulting in a firm, solid, tumor-like

mass. The appearance is similar to that of adenomyosis

with secondary striking myometrial hypertrophy.
Unusual Microscopic Findings

Metaplastic Glandular Changes

Metaplastic changes similar to those occurring in eutopic

endometrial glands have been described in endometriotic

glands [84]. These changes include ciliated, eosinophilic,
hobnail, and, rarely, squamous and mucinous metaplasia

(> Fig. 13.40); the latter may be characterized by the

presence of endocervical-type cells or, less often, goblet

cells. In one study of ovarian endometriosis [84], there was

a significant association between the presence of metaplasia

in the endometriosis and a synchronous ovarian epithelial

cancer. Additionally, all four endocervical-like mucinous

borderline tumors (EMBLTs) in the same study were asso-

ciated with foci of ovarian endometriosis that exhibited

both mucinous metaplasia and hyperplasia. In some cases

of endometriosis, the distinction between papillary mucin-

ous metaplasia and an early EMBLTmay be arbitrary.

Unusual Hormonal Changes

Endometriotic tissue usually exhibits striking progestational

changes (> Fig. 13.41) during pregnancy or progestin ther-

apy. In such cases, examination reveals a decidual reaction

with atrophy of the endometrial glands, which are small and

lined by cuboidal or flattened epithelial cells (> Fig. 13.41a).

In pregnancy the glands can rarely exhibit the Arias–Stella

reaction (> Fig. 13.41b), optically clear nuclei, or both.

Necrosis of the decidual cells, foci of marked stromal

edema, and infiltration by lymphocytes are additional find-

ings in patients receiving progestational agents. Inactive or

atrophic changes similar to those that are seen typically in

the endometriotic foci of postmenopausal patients may be

present in premenopausal patients treated with hormones

[161]. Additionally, endometriotic foci often disappear or

are replaced by fibrous tissue after danazol therapy.

Hyperplastic Glandular Changes

A variety of hyperplastic and atypically hyperplastic

changes similar to those occurring in the endometrium
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have been described in endometriotic glands, sometimes

related to an endogenous or exogenous estrogenic stimu-

lus (> Fig. 13.42) [83, 205, 249] or tamoxifen therapy

[142, 209]. Hyperplastic changes are particularly common

in cases of polypoid endometriosis [176]. It is logical to

conclude that such atypical changes have a malignant

potential similar to those in the endometrium, and

indeed, rare cases of hyperplastic endometriosis have pre-

ceded the development of an adenocarcinoma in the same

area or have coexisted with carcinoma in the same speci-

men (> Fig. 13.42; see also > Fig. 13.56, later in this

chapter) [125].

Stromal Changes

The endometriotic stroma may also undergo metaplasia,

typically smooth muscle metaplasia, which is encountered
. Fig. 13.41

Pregnancy-induced changes within endometriosis. (a) The

endometriotic gland is atrophic, and the stroma exhibits

marked decidual transformation. (b) The endometriotic

glands exhibit the Arias–Stella reaction
most often within the walls of ovarian endometriotic cysts

but occasionally elsewhere (> Fig. 13.43) [80, 81, 211].

Extensive amounts of smooth muscle within the

endometriotic stroma can result in ‘‘endomyometriosis’’

or uterus-like masses, which have been described within

an obturator lymph node, the ovary, the small bowel, the

broad ligament, and lumbosacral region, and in males, in

the scrotum [174, 191, 257]. In some cases, a uterus-like

mass in the region of the ovary may possibly represent

a congenital malformation rather than an unusual
. Fig. 13.42

Hyperplasia within endometriosis. Endometriotic glands

exhibit architectural and cytologic atypia. Endometrioid

carcinoma was found elsewhere in the specimen (see

> Fig. 13.56)

. Fig. 13.43

Endometriosis with smooth muscle metaplasia.

Endometriotic glands and stroma surrounded by extensive,

metaplastic smooth muscle
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manifestation of endometriosis [188]. Occasional cases

of endometriosis can elicit a striking periglandular

myxoid [40] (> Fig. 13.44) or elastotic [46] response

(> Fig. 13.45), which in both situations can focally oblit-

erate the endometriotic stroma. In two cases, extensive

myxoid change in endometriosis was misinterpreted

as pseudomyxoma peritonei and/or metastatic adenocar-

cinoma, one at the time of frozen section [40, 94].
. Fig. 13.44

Endometriosis with prominent myxoid stroma. A small

endometriotic gland with a periglandular rim of

endometriotic stroma is surrounded by loose fibrous tissue

and pools of acellular mucin. This appearance was

misinterpreted as pseudomyxoma peritonei on frozen

section examination

. Fig. 13.45

Endometriosis with prominent elastotic stroma. Large

masses of elastic tissue replace the normal endometriotic

stroma. (Elastic tissue stain)
Anatomical location and hormonal factors appear to be

predisposing factors, as there is a propensity for myxoid

change to occur in endometriosis of the skin or superficial

soft tissues, and also during pregnancy or the puerperium;

the latter situation may be further confounded by the

presence of decidual change of the stromal cells [39].

Stromal Endometriosis

Some cases of endometriosis are characterized by an

absence or rarity of glands, so-called stromal endometri-

osis [21, 46, 51]; the same term was used in the older

literature to refer to what is now designated low-grade

endometrial stromal sarcoma (ESS). Stromal endometri-

osis is most commonly encountered in the ovary, where it

is typically an incidental microscopic finding within the

ovarian stroma (‘‘benign stromatosis’’). There is usually

no associated pelvic endometriosis, and the process likely

represents a metaplastic response of the ovarian stromal

cells. A disproportionate number of cases of stromal

endometriosis are seen within the superficial stroma of

the uterine cervix (see page 30) [51]. Endometriosis

involving the pelvic peritoneum can take the form of

multiple small nodules of endometriotic stroma in which

endometriotic glands are absent or rare, a finding referred

to as micronodular stromal endometriosis [21, 46].

(> Fig. 13.46). As noted above, immunostaining for CD10

may be of assistance in confirming the presence of

endometriotic stromal cells, but this marker is less useful in

cases of stromal endometriosis involving the cervix, as nor-

mal cervical stroma may be strongly CD10-positive [143].

Necrotic Pseudoxanthomatous Nodules

Occasionally, ovarian and extraovarian endometriosis take

the form of ‘‘necrotic pseudoxanthomatous nodules,’’

which typically occur in postmenopausal women [49].

Multiple nodules can be attached to the peritoneum or,

less commonly, lie free in the peritoneal cavity. When asso-

ciated with enlargement of one or both ovaries, the

intraoperative findings can mimic those of carcinoma

with peritoneal spread. The nodules are characterized by

a central zone of necrosis surrounded by pseudoxanthoma

cells, often in a palisaded arrangement, hyalinized fibrous

tissue, or both (> Fig. 13.47). Typical endometriotic glands

and stroma are sparse or absent within the nodules and

their immediate vicinity, but foci of recognizable endome-

triosis are usually present in the ovaries. The typical post-

menopausal age group of the patient and the appearance

of the nodules suggest that they represent end-stage or

burned-out foci of endometriosis that should be distin-

guished from other necrotic peritoneal and ovarian granu-

lomas, as well as necrotic tumor, on histologic examination.



. Fig. 13.46

Micronodular stromal endometriosis involving the

appendiceal serosa. (a) Two stromal nodules (arrows) are

evident at far left and far right. (b) High-power view of one

nodule

. Fig. 13.47

Necrotic pseudoxanthomatous nodule of endometriosis.

A central area of necrosis is surrounded by

pseudoxanthoma cells and an outer zone of fibrous tissue
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Rare Miscellaneous Findings

Rare examples of endometriosis have been encoun-

tered in intimate association with foci of peritoneal

leiomyomatosis, glial implants of ovarian teratomas, and

nodules of splenosis. Perineural and vascular invasion can

occur rarely in otherwise typical, benign endometriotic

lesions, findings that may incorrectly suggest the diagnosis

of malignancy [198].

Liesegang rings are eosinophilic, acellular, ringlike

structures composed of periodic precipitation zones

from colloidal solutions that are supersaturated in vitro

or in vivo. They are typically encountered within necrotic,

inflamed, or fibrotic tissues and have been found on

microscopic examination within endometriotic cysts

(> Fig. 13.48) [180]. These structures have been confused

with, and should be distinguished from, parasites and

foreign material on histologic examination [50].

Microscopic examination of the fallopian tubes in

patients with endometriosis has revealed nonspecific

chronic salpingitis in as many as one third of cases [59].

A less common lesion, so-called pseudoxanthomatous

salpingitis or pseudoxanthomatous salpingiosis, charac-

terized by infiltration of the tubal mucosa by

pseudoxanthoma cells, is almost always associated with

pelvic endometriosis [49, 59].

Ultrastructural, Histochemical, and Steroid
Receptor Studies

Endometriotic glands typically exhibit ultrastructural fea-

tures that represent a response, but an incomplete one, to

the prevailing hormonal milieu of the particular phase of
. Fig. 13.48

Liesegang rings in an endometriotic cyst
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the menstrual cycle. In contrast to eutopic endometrial

glands, it is usually not possible to date the glands precisely

within the secretory phase because of marked

interglandular and intraglandular variability. Ultrastruc-

tural examination of endometriotic tissue following dana-

zol treatment shows either arrest of the endometriotic

glandular epithelium in the early proliferative phase or

disorganization of the epithelial cells with atrophic changes.

Estrogen (ER) and progesterone receptors (PR) are

present in endometriotic glands and stroma but usually

in lower concentrations than in eutopic endometrium

[25]. In a variable number of cases, one or both receptors

are absent. Moreover, the normal variation in the quantity

of both receptors exhibited by eutopic endometrium dur-

ing the menstrual cycle is diminished or absent within foci

of endometriosis [131]. Differences in receptor concentra-

tions between eutopic endometrium and endometriotic

epithelium in response to danazol have also been noted.

No correlation has been found between receptor levels and

severity of symptoms.

In summary, the findings of these studies are consis-

tent with the incomplete and variable hormonal response

of endometriotic foci observed on microscopic examina-

tion. They indicate a greater degree of autonomy of

endometriotic tissue from the mechanisms controlling

eutopic endometrium and may explain the failure of hor-

monal therapy in some patients [148].

Differential Diagnosis

Endometriosis may be accompanied by, and should be

distinguished from, endosalpingiosis, which is character-

ized by glands lined by benign tubal-type epithelium,

unassociated with endometrial stroma or the usual histio-

cytic inflammatory reaction of endometriosis (see
> Endosalpingiosis). A misdiagnosis of endosalpingiosis

or, if in the ovary, an epithelial inclusion gland (see
>Chap. 12, Nonneoplastic Lesions of the Ovary) is likely

when the endometriotic stroma is sparse or obscured by

hemorrhage (see > Fig. 13.35).

Necrotic pseudoxanthomatous nodules should be dis-

tinguished from other ovarian and peritoneal necrotic

nodules, such as infectious granulomas and isolated

palisading granulomas of the ovary (see >Chap. 12,

Nonneoplastic Lesions of the Ovary), and as noted earlier,

peritoneal granulomas related to diathermy [37]. Such

lesions, in addition to having characteristic features, lack

the numerous pseudoxanthoma cells that are typical of

endometriotic lesions.

Rare low-grade endometrial stromal sarcomas (ESSs)

contain numerous benign-appearing or atypical endometrial
glands, to the extent that confusion with endometriosis may

occur [42]. Indeed, it is likely that at least some cases

referred to as aggressive endometriosis are examples of

ESS with prominent glandular differentiation [42]. These

tumors, however, in contrast to typical endometriosis,

contain foci of more typical ESS devoid of glands, and in

some cases, prominent mitotic activity of the stromal cells,

sex-cord-like elements, and prominent vascular invasion.

A diagnosis of adenosarcoma was initially considered in

some cases of polypoid endometriosis. Adenosarcomas,

in contrast to polypoid endometriosis, are characterized

by a stromal component that usually exhibits dense

periglandular cellularity, atypia (albeit mild in many cases),

intraglandular papillae, and increased mitotic activity.
Cervical and Vaginal Endometriosis

Superficial endometriosis of the uterine cervix is more

common than is generally appreciated [11, 51, 85]. The

predilection for sites of trauma and the usual absence of

associated pelvic endometriosis suggest implantation as

the most likely pathogenetic mechanism. The condition

may be an incidental finding in an asymptomatic patient

or be associated with premenstrual or postcoital spotting

or menorrhagia. The solitary or multiple lesions typically

involve the ectocervix; endocervical lesions have been

described only rarely. The endometriotic foci appear as

friable, ecchymotic streaks, patches, nodules, or cysts mea-

suring from 1 mm to 2 cm in diameter. Rare lesions have

been puckered secondary to fibrosis within the lesion, or

papillary, simulating a carcinoma. In patients who have

had a recent cone biopsy or extensive cautery, the entire

transformation zone may be involved [105]. Before men-

ses, the lesions typically enlarge and change from bright

red to blue; during menses they may rupture, leaving an

irregular ulcer. Because a punch biopsy may yield

nondiagnostic tissue due to the size of the lesion (which

is frequently small), tissue crushing, and fragmentation,

aspiration cytology may be useful in establishing the diag-

nosis. Cervical endometriosis may be the source of abnor-

mal gland cells identified on cervicovaginal smears [231].

On histologic examination, the endometriotic focus

is usually confined to the superficial lamina propria

(> Fig. 13.49). The diagnosis can be missed when the

endometriotic stromal component is sparse or obscured

by edema, hemorrhage, or inflammatory cells [11]. In

such cases, the endometriotic glands, particularly when

they show atypia or mitotic activity, can be misinterpreted

as endocervical glandular dysplasia, adenocarcinoma in

situ, or even invasive adenocarcinoma (> Fig. 13.50). As



. Fig. 13.49

Superficial cervical endometriosis. Endometriotic glands

and surrounding stroma lie beneath squamous epithelium

. Fig. 13.50

Superficial endometriosis of the uterine cervix. The

endometriotic glands show cellular stratification and

mitotic figures. If the scanty endometriotic stroma and

histiocytes had not been appreciated, these glands may

have been misinterpreted as endocervical glandular

adenocarcinoma in situ
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previously noted, only endometrial stroma (stromal endo-

metriosis) is found in occasional cases of superficial cer-

vical endometriosis, even after serial sectioning

(> Fig. 13.51) [51].

In contrast to superficial cervical endometriosis, deep

cervical endometriosis is usually an extension of cul-de-sac

involvement in association with more widespread pelvic

endometriosis. It may be palpable as deep, firm nodules or

cysts in the posterior wall of the cervix [85]. The diagnosis is

made by biopsy or pathologic examination of the hyster-

ectomy specimen. The differential diagnosis includes

downgrowth of adenomyosis from the uterine corpus.

Superficial vaginal endometriosis, which typically

involves the vault, is rarer than cervical endometriosis

but is similar to the latter macroscopically, both in its

predilection for involving sites of prior trauma and in its

lack of associated pelvic endometriosis [85]. Deep vaginal

endometriosis is more common, is typically associated

with pelvic endometriosis, and appears as nodular or

polypoid masses involving the posterior vaginal fornix

(> Fig. 13.52) [85]. The differential diagnosis of vaginal

endometriosis, particularly of the superficial type,

includes vaginal adenosis of the tuboendometrial

variety; the latter, however, lacks endometrial stroma

and the characteristic inflammatory response of endo-

metriosis. Endometriosis of the vulva is discussed in a

subsequent section (see >Cutaneous Endometriosis).
. Fig. 13.51

Stromal endometriosis of uterine cervix. A cellular sheet of

hemorrhagic, endometriotic stroma lies below the

exocervical squamous epithelium



. Fig. 13.52

Polypoid endometriosis of vagina

. Fig. 13.53

Endometriosis (colonization) of the fallopian tube. The

tubal lumen is occluded by endometrial glands and stroma.

Spaces at the junction of endometrial tissue and

myosalpinx represent dilated lymphatic channels
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In a recent study of vaginal endometrioid adenocarci-

noma, a strong association with vaginal endometriosis

was found, with the latter present in 14 of 18 cases [221].

As the vagina is a common site for recurrence of endome-

trial adenocarcinomas, identification of endometriosis is

an important observation in establishing a vaginal origin

[39, 221].
Tubal Endometriosis

The term ‘‘tubal endometriosis’’ has been applied to at

least three different unrelated lesions of the fallopian tube.

The most common type is serosal or subserosal endome-

triosis, typically associated with endometriosis elsewhere

in the pelvis; the myosalpinx is usually not involved.

Endometrial tissue may extend directly from the uter-

ine cornu and replace the mucosa of the interstitial and

isthmic portions of the tube in as many as 25% and 10% of

women in the general population, respectively [39]. This

finding is considered to represent a normal morphologic

variation, although in some cases the ectopic endometrial

tissue may give rise to intratubal polyps [60]. In occasional

cases, the endometrial tissue may occlude the tubal lumen,

that is, intraluminal endometriosis (‘‘endometrial coloni-

zation’’) (> Fig. 13.53); involvement may be bilateral.

Intraluminal endometriosis is typically unassociated with

endometriosis elsewhere. The disorder accounts for 15–

20% of tubal-related infertility; it may also be associated

with tubal pregnancy.

The third type of endometriosis involving the

fallopian tube has been designated postsalpingectomy

endometriosis. It occurs in the tip of the proximal tubal
stump, typically 1–4 years following tubal ligation [195].

It is closely related to, and may be associated with, salpin-

gitis isthmica nodosa. The lesion is analogous to uterine

adenomyosis, consisting of endometrial glands and

stroma extending from the endosalpinx into the

myosalpinx and frequently to the serosal surface. Hyster-

osalpingography or India ink injection of the specimen

may show tuboperitoneal fistulous tracts; postligation

pregnancies are a rare complication. Postsalpingectomy

endometriosis has been documented in 20–50% of tubes

examined following ligation. The frequency of this com-

plication is increased with the electrocautery method of

ligation, with short proximal stumps, and with increasing

postligation intervals.
Intestinal Endometriosis

Intestinal involvement has been documented in as many as

37% of patients with endometriosis undergoing laparot-

omy [245], although the average frequency appears to be

approximately 12%. In the majority of such cases, the

involvement is confined to the serosa or subserosa and is

unassociated with clinical manifestations referable to the

intestinal tract. In contrast, from 0.7% to 2.5% of patients

with endometriosis require bowel resection for symptom-

atic lesions [187]. In some series, as many as half the

patients with symptomatic intestinal endometriosis have

no extraintestinal involvement; the endometriotic nature



. Fig. 13.54

Colonic endometriosis. A nest of endometriotic glands and

stroma lie in the muscularis propria
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of the intestinal lesions in such cases is more likely to be

unrecognized preoperatively or at the time of laparotomy.

Misdiagnosis is also common in postmenopausal patients

because of a decreased index of suspicion, even though the

intestine is one of the more common sites of clinically

significant endometriosis in this age group [115]. As many

as 7% of patients with symptomatic intestinal endometri-

osis are postmenopausal.

Intestinal sites of involvement include, in descending

order of frequency, the rectum and sigmoid, the appendix,

the terminal ileum, the cecum, and other parts of the large

and small bowel, including Meckel’s diverticulum [250].

In one large study [187], 15% of patients had more than

one site of involvement. The presenting symptoms

include, alone or in combination, acute or chronic

abdominal pain, diarrhea, constipation, hematochezia,

and decrease in stool caliber. Although the frequently

catamenial nature of the symptoms may suggest the cor-

rect diagnosis, the clinical presentation can mimic acute

appendicitis, bowel obstruction due to adhesions or

a hernia, a neoplasm, or even inflammatory bowel disease.

Endoscopic and radiographic studies typically demon-

strate an extramucosal stenosing lesion; endoscopic biop-

sies are usually of no diagnostic value.

Endometriosis of the rectosigmoid area is usually

a solitary lesion, involving a segment several centimeters

in length, whereas ileal involvement is frequently

multifocal and may involve segments of bowel up to

45 cm in length [250]. On gross examination, the segment

of bowel is indurated and often angulated by a poorly

defined, usually noncircumferential mass; the serosal sur-

face may be puckered and covered by adhesions. Section-

ing typically reveals a firm, gray-white, solid, mural mass,

the bulk of which represents markedly thickened

muscularis propria; the latter often has a radiating fanlike

appearance. Small cystic spaces containing altered blood

may be seen but are uncommon. In contrast to a primary

adenocarcinoma, the overlying mucosa is usually intact,

despite the high frequency of symptomatic bleeding in

some series of patients. However, rare cases of polypoid

endometriosis have involved the intestinal mucosa; such

lesions can grossly mimic an adenocarcinoma (see
> Fig. 13.31) [176]. On microscopic examination of

symptomatic intestinal endometriosis, islands of

endometriotic tissue are typically scattered throughout

the hyperplastic muscularis propria, with or without

involvement of other layers (> Fig. 13.54) [250].

A complication of intestinal endometriosis is perfora-

tion, which is usually associated with pregnancy; a marked

decidual reaction is typically seen with the endometriotic

stroma in such cases. Other complications include
volvulus, intussusception, acute appendicitis, appendiceal

mucocele, intramural hematoma, and the development of

a malignant neoplasm (see below) [155, 249].
Urinary Tract Endometriosis

Urinary tract involvement has been documented at lapa-

rotomy in from 16% to 20% of patients with endometri-

osis [192, 245]. In most of these cases, the endometriosis is

found on the serosa of the urinary bladder or that overlying

the ureter and is without local clinical manifestations. Sim-

ilarly, high-volume intravenous urography has demon-

strated subtle, clinically insignificant abnormalities in 15%

of womenwith proven pelvic endometriosis before therapy.

In contrast, only 0.5–1% of patients with endometriosis

have clinically significant urinary tract involvement;

approximately 30% of such patients ultimately require

nephrectomy for a hydronephrotic or nonfunctioning kid-

ney. Most reported cases of urinary tract endometriosis

have involved the urinary bladder or the ureters (with
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approximately equal frequency); the kidneys and the ure-

thra are involved much less commonly. Urinary tract

involvement is usually associated with endometriosis else-

where in the pelvis, although the symptoms relating to the

urinary tract may be the initial or sole manifestations of the

disease in such patients [223]. In some series, however, as

many as half the patients with ureteral involvement have

disease restricted to the ureter and the adjacent uterosacral

ligament [110]. Patients with renal endometriosis typi-

cally do not have endometriosis elsewhere, suggesting an

embolic, likely blood-borne, origin.

From one third to one half of the affected patients are

over 40 years of age and almost 5% of the patients are

postmenopausal, some of whom had received estrogen

replacement therapy. A preoperative diagnosis may be

suspected by the catamenial nature of the symptoms,

which include suprapubic or flank pain, frequency,

urgency, dysuria, and hematuria; chills and fever second-

ary to a urinary tract infection have been the presenting

symptoms in occasional cases. A tender suprapubic or

flank mass may be palpable. Many patients, however,

particularly those with ureteric involvement, have

nonspecific manifestations or present with a silent

obstructive uropathy, occasionally complicated by hyper-

tension, renal failure (in cases of bilateral involvement), or

both [110, 223]. In patients with bladder involvement,

urography may reveal a filling defect; a stricture in the

lower ureter with hydroureter and hydronephrosis or

a nonfunctioning kidney is the typical urographic

finding in those with ureteral involvement. All seven

patients with ureteral endometriosis in one recent study

had hydroureter, in most cases accompanied by

hydronephrosis, two with superimposed pyelonephritis

[4]. Endoscopy may confirm vesical or even ureteral

involvement, and the lesions may exhibit catamenial

enlargement, darkening, and bleeding. Endoscopy and

biopsy, however, are often nondiagnostic [223].

Symptomatic endometriosis of the bladder is usually

a result of mural involvement, and the lesions are typically

located on the trigone, the floor of the bladder, or low on

the posterior wall [223]. Involvement is rarely confined to

the lateral walls, the dome, or the ureterovesical junction.

Gross examination typically reveals a solitary, blue, red,

gray, or brown multicystic mass that thickens the wall and

sometimes projects into the bladder lumen; the lesions

have ranged from several millimeters to 14 cm in diameter.

The mucosa is usually intact, but occasionally may be

ulcerated and bleeding, particularly during menses.

Histologic examination reveals fibrosis and proliferation

of the muscularis around the foci of endometriosis; the

lamina propria was also involved in 60% of the cases in
one study [223]. Obstruction of both ureteric orifices,

vesicocolic fistula, and malignant transformation have

been rare complications.

With rare exceptions, endometriosis of the ureter is

confined to its lower one third, usually involving

a segment less than 2 cm in length that lies 2–5 cm from

the ureterovesical junction; involvement has been bilateral

in approximately 10% of the cases [4, 223]. Six of seven

cases in the study cited above involved the left ureter only

[4]. Ureteral endometriosis has been traditionally divided

into extrinsic and intrinsic forms, although this distinc-

tion has not been possible in many of the reported cases

because the affected segment of ureter was not removed

for microscopic examination. Also, it is likely that at least

some intrinsic cases were initially of extrinsic type. In the

latter, endometriosis of the uterosacral ligament or ure-

teral adventitia causes ureteral luminal narrowing by com-

pression, fibrosis, or both; in some such cases, there is

transmural scarring of the ureter. Intrinsic involvement is

characterized by endometriotic tissue within a typically

hyperplastic and fibrotic muscularis; in some cases, the

lamina propria is also involved. Mucosal involvement

rarely takes the form of a polypoid mass projecting into

the lumen [223].

On gross examination, endometriosis of the kidney is

typically a solitary, well-circumscribed, hemorrhagic,

solid and cystic mass that focally replaces the renal paren-

chyma; the lesions in the ten reported cases have measured

from 1.5 to 13 cm in diameter. In occasional cases, polyp-

oid masses have projected into the renal pelvis. Foci of

smooth muscle have been found admixed with the

endometriotic tissue on microscopic examination in

some of the cases.

Only rare cases of urethral endometriosis have been

described [59]. In one, a caruncle-like nodule projected

from the urethral orifice in a 38-year-old woman with

dysuria. In others, a 24-year-old woman with dysuria

and dyspareunia was found to have endometriosis in the

wall of a large urethral diverticulum, and a 35-year-old

woman with left lower abdominal pain had endometriosis

involving a left mid-urethral diverticulum as well as

a vaginal endometriotic cyst.
Cutaneous Endometriosis

The majority of the reported cases of cutaneous endo-

metriosis have occurred within surgical scars [34, 100,

113, 153, 224], or rarely within needle tracts; the remain-

der are spontaneous. Both types are associated with pelvic

endometriosis in only a minority of cases [34, 224].



. Fig. 13.55

Cutaneous endometriosis. Endometriotic foci are present

within the dermis
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Because scar-related endometriosis typically occurs after

operations on the uterus or fallopian tubes, the site most

commonly involved is the lower abdominal wall; the

umbilicus is involved less commonly. Similarly, most

cases of endometriosis of the lower vagina, vulva,

Bartholin’s gland, perineum, and perianal region involve

areas of obstetric or surgical trauma, most commonly

episiotomy scars [34, 85, 177, 224]. The overall frequency

of post-Cesarean scar endometriosis was 0.08% in one

recent study, and the authors hypothesized that an

increased risk of incisional endometriomas may result

from failure to close the parietal and visceral peritoneum

with sutures [153]. Scar-related cases occur less commonly

after nongynecologic procedures, such as an appendec-

tomy or inguinal hernia repair [224]. Spontaneous cuta-

neous endometriosis typically involves the umbilicus

[224] and, less commonly, the inguinal [224] and perianal

regions.

The most common symptoms are those relating to

a cutaneous mass or nodule that, in the scar-related

cases, appears weeks to years following surgery [100,

224]; the average postoperative interval from the time of

Cesarean section in the study cited above was 3.2 years

[153]. A catamenial increase in size and tenderness, and

occasionally bleeding from the lesion, suggest the diagno-

sis. Patients with perianal lesions may have involvement of

the external sphincter producing anorectal pain and irri-

tation simulating an anal fistula, abscess, or thrombosed

hemorrhoid. Umbilical endometriosis may simulate an

umbilical hernia on physical examination. The lesions

occasionally recur following excision; the recurrence rate

of 445 cases of abdominal wall endometriosis after surgical

excision was 4.3% [100].

On clinical examination, the lesions are firm, solitary

nodules, varying up to 6–12 cm in diameter, and pink to

brown to blue-black depending on the age of the lesion

and the depth within the skin. The cut surface of the scar-

related lesions is typically gray-white, with or without

focal areas of recent or old hemorrhage [34]. On micro-

scopic examination, the endometriosis may involve the

dermis (> Fig. 13.55), the subcutis, or both [224] and, in

occasional cases, underlying skeletal muscle. Metaplastic

glandular and stromal changes may be present, similar to

those observed in endometriotic lesions elsewhere, most

commonly tubal metaplasia, in addition to oxyphilic,

hobnail, mucinous, and papillary syncytial metaplasia

[113]. In one study, which evaluated 71 cases of cutaneous

and superficial soft tissue endometriosis, smooth muscle

metaplasia was found in one third of cases, and 25% of

lesions showed reactive epithelial atypia [113]. There is

typically no continuity between the cutaneous and
peritoneal lesions in patients with associated pelvic

endometriosis.

The association of abdominal scar-related endometri-

osis and episiotomy scar-related endometriosis with uter-

ine operations and episiotomies, respectively, suggests

implantation of endometrial tissue as the most likely

pathogenesis. The risk of implantation appears to be

much higher after hysterotomy than after cesarean section

or vaginal delivery, suggesting that the decidua of late

pregnancy has a reduced ability to implant. When curet-

tage is performed immediately after vaginal term delivery,

however, the frequency of endometriosis in the episiotomy

scar becomes much higher [177]. In nonpregnant

patients, implantation of endometrium during endome-

trial curettage or spontaneous implantation of menstrual

endometrium has also been implicated in occasional

cases of scar-related endometriosis. Lymphatics have

been demonstrated between the pelvis and umbilicus

that may explain cases of spontaneous endometriosis in

the latter site.
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Inguinal Endometriosis

Noncutaneous inguinal endometriosis, secondary to

involvement of the extraperitoneal portion of the round

ligament, occurs in less than 1% of patients with endome-

triosis [26]. The usual presentation is that of a painful,

typically right-sided, hernia-like inguinal mass, with cat-

amenial exacerbation in some cases. In approximately one

third of the reported cases, an inguinal hernia may also be

present. The lesion can impinge on the pubic tubercle and

mimic arthritis, bursitis, or tendinitis. Rarely, endometri-

osis in the inguinal region has also been described in

inguinal or femoral hernia sacs or the canal of Nuck [190].
Endometriosis of Lymph Nodes

Lymph node involvement by endometriosis is uncom-

mon, and many examples reported as such, particularly

in the older literature, are lymph nodes involved by benign

müllerian (usually endosalpingiotic) glands devoid of an

endometrial stromal component. The involved lymph

nodes may be visibly or palpably enlarged at operation.

On microscopic examination, in contrast to glandular

inclusions, endometriotic foci are characterized by

a more central location within the node, an endometrial

stromal component, and the frequent presence of eryth-

rocytes and pseudoxanthoma cells. Endosalpingiosis and

endometriosis may coexist, however, in the same lymph

node. As in other sites, decidual transformation of the

endometriotic stroma has been encountered during preg-

nancy. As previously noted, one case of intranodal

endomyometriosis has been reported.
Pleuropulmonary Endometriosis

Pathologically documented cases of endometriosis involv-

ing the lungs or pleura are rare. Some reported examples

interpreted as pulmonary endometriosis have taken the

form of microscopic foci of ‘‘decidua’’ found at autopsy in

pregnant or recently pregnant women. Most such

lesions would likely be interpreted by current criteria as

foci of embolic intermediate trophoblast, although one

case of bona fide deciduosis of the lung has been

documented [77]. Many cases of purported

pleuropulmonary endometriosis have been diagnosed

solely on the basis of clinical manifestations or in con-

junction with nonspecific histologic or cytologic findings.

Coverage here is based on the 38 pathologically

documented cases of thoracic endometriosis in the
literature, 21 of which were pleural and 17 of which were

parenchymal [77].

The affected patients are usually in the reproductive

age group, although rare patients are postmenopausal.

The clinical manifestations of pleural endometriosis usu-

ally differ from those associated with parenchymal

involvement. In the former, the characteristic presentation

is one of recurrent catamenial shortness of breath related

to catamenial pneumothorax, typically right sided. Less

common presentations include recurrent right-sided, typ-

ically hemorrhagic effusions, hemoptysis, or catamenial

pain. Chest X-rays usually reveal a pneumothorax, or

occasionally, a hemothorax, pleural effusion, or a pleural

lesion. Coexistent intra-abdominal endometriosis has

been demonstrated in approximately one third of cases,

although in another one third of cases, its presence or

absence was not confirmed. In contrast, patients with

parenchymal endometriosis typically present with cata-

menial hemoptysis or blood-tinged cough; other patients

are asymptomatic and the lesion is an incidental radio-

graphic finding. Chest X-ray typically shows a nodule,

infiltrates, or opacification of an entire lobe [77]. Only

one patient has had documented peritoneal endometri-

osis, although in most patients the peritoneum has not

been visualized. The majority of patients with parenchy-

mal endometriosis have had prior uterine operations.

Pleural endometriosis is almost invariably confined to

the right side; one case with bilateral involvement has been

reported. The lesions are typically multiple, dark red or

blue nodules or cysts on the diaphragmatic pleura; parie-

tal, visceral, and pericardial pleural surfaces are also

affected less commonly. Associated pathologic changes

have included diaphragmatic fenestrations in 50% of the

cases and occasionally pleural blebs. Parenchymal

endometriotic lesions are typically solitary, tan to gray,

focally hemorrhagic nodules or thin-walled cysts measur-

ing up to 6 cm in diameter. Several lesions have been

subpleural or have involved bronchial walls and lumina.

Parenchymal lesions lack the almost exclusively right-

sided location of pleural endometriosis; one case had

a bilateral miliary distribution. In additional contrast to

pleural lesions, associated diaphragmatic fenestrations

have not been described.

The clinicopathologic differences between pleural

endometriosis and parenchymal endometriosis of the

lung suggest that they differ in their histogenesis. The

distribution of the parenchymal lesions and their strong

association with prior uterine trauma strongly suggest an

embolic origin. In contrast, most if not all pleural lesions

are likely a result of passage of endometriotic tissue from

the peritoneal cavity through diaphragmatic defects or
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diaphragmatic lymphatics, consistent with the right-sided

predominance of both structures. The catamenial pneu-

mothorax in these patients, and in those with catamenial

pneumothorax unassociated with pleural endometriosis,

may be related to the diaphragmatic defects that allow

passage of air from the peritoneal into the pleural cavity.

The escape of air from defects in the visceral pleura pro-

duced by the endometriotic lesions or from preexistent

blebs is another possible explanation for the pneumotho-

rax in these patients. It has been suggested that prosta-

glandins produced by eutopic endometrium or

endometriotic tissue at the time of the menses may pre-

dispose to alveolar rupture.
Soft Tissue and Skeletal Endometriosis

Rarely, typical endometriomas have occurred in skeletal

muscle or deep soft tissues in distant sites. The presenta-

tion is usually that of a mass associated with catamenial

pain, tenderness, and enlargement. The involved sites have

included the trapezius, extensor carpi radialis, thumb,

biceps femoris, thigh, and the knee. A unique

endometrioma occurred in the breast of a patient with

a 2-year history of catamenial bloody nipple discharge

[154]. Rare pelvic endometriotic cysts have eroded lumbar

vertebrae, causing catamenial lumbar pain.
Upper Abdominal Endometriosis

Endometriotic implants may occasionally occur on the

omentum; omental endometriosis was only one eighth as

common as omental endosalpingiosis in one study [259].

Rarely, endometriotic implants may involve the peritoneal

surfaces of the liver or the diaphragm. As with pleural

diaphragmatic involvement, implants on the peritoneal

side of the diaphragm have occasionally been associated

with diaphragmatic defects and catamenial pneumotho-

rax. Rare endometriomas of the epigastrium, the tail of the

pancreas, and the liver parenchyma have been reported.
Endometriosis of the Nervous System

Approximately 30 cases of endometriosis of the sciatic

nerve sheath at the level of the sciatic notch have been

described, typically associated with catamenial sciatica

[183]. Some cases have been associated with a visible

peritoneal evagination attached to the involved portion

of the nerve (‘‘pocket sign’’). A case of subarachnoid
endometriosis of the lumbar spinal cord caused catame-

nial radicular pain and recurrent subarachnoid hemor-

rhage [135]. In another case, a cerebral endometrioma

was discovered in the parietal lobe of a patient who had

a 3-year history of episodic headaches that culminated in

a generalized seizure [234].
Endometriosis in Males

Rare examples of endometriosis have been described in

men receiving long-term estrogen therapy for prostatic

carcinoma. With the exception of one case involving the

abdominal wall [138], the sites of involvement have been

confined to the genitourinary tract, specifically the urinary

bladder, prostate, and paratesticular region [257]. The two

paratesticular lesions were endomyometriotic in

composition.
Neoplasms Arising from Endometriosis

Recent studies evaluating consecutive cases of endometri-

osis found that a malignant tumor was associated with

ovarian and pelvic endometriosis in 4% and 10% of cases,

respectively [185]. However, exact frequencies of malig-

nancy arising from pelvic endometriosis in the general

population are not known, as some tumors likely over-

grow and obliterate the endometriotic foci from which

they arose [155]. Coexistence of endometriosis and

a mullerian-type tumor is not definitive evidence that the

tumor has arisen from the endometriosis, unlessmerging of

the two lesions is histologically identified. In most cases, the

term ‘‘endometriosis-associated’’ tumor is preferable.

For stage I epithelial ovarian cancers, up to 30% have

associated ovarian endometriosis, with an even higher

frequency for endometrioid and clear cell carcinomas.

Studies to determine putative precursor lesions in such

cases have shown that hyperplastic changes (‘‘atypical

endometriosis,’’ discussed above), similar to those that

arise in eutopic endometrium, may occur in

endometriotic lesions. Such morphologic findings may

be observed in the setting of endogenous or exogenous

estrogenic stimuli or tamoxifen therapy (see > Fig. 13.42).

Atypical ovarian endometriosis was found in approxi-

mately 60% of endometriosis-associated carcinomas, but

in only 2% of cases of ovarian endometriosis not associ-

ated with carcinoma [83]. Some endometriotic lesions,

including atypical endometriosis, and the synchronous

carcinoma share similar molecular genetic alterations,

including PTEN mutations, loss of heterozygosity
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(LOH), and over-expression of p53 and c-erb-2 [185, 186,

203, 204, 207]. Recently, it has been shown that

women with carcinomas arising in endometriosis tend

to be younger (and premenopausal), obese, and have

a history of unopposed estrogens, in comparison to

women with uncomplicated endometriosis. Furthermore,

endometriosis-associated tumors are more often lower

grade and lower stage, and have a better prognosis than

similar tumors without associated endometriosis [71].

Approximately 75% of tumors complicating endome-

triosis arise within the ovary. The most common

extraovarian site is the rectovaginal septum; less frequent

sites include the vagina, colon and rectum [249], urinary

bladder, and other sites in the pelvis and abdomen. In

some cases, there is a history of prolonged unopposed

estrogen replacement therapy [249]. As previously noted,

hyperplastic and metaplastic changes within endometri-

osis may precede or be found synchronously with the

neoplasm. Tumors arising in endometriosis in unusual

sites are more likely to be misdiagnosed than similar

tumors arising in ovarian endometriosis, such as an

endometrioid adenocarcinoma arising in colonic endo-

metriosis being mistaken for a primary colonic adenocar-

cinoma (see below), an error that could result in

inappropriate staging and treatment [249].

Endometrioid carcinoma (> Fig. 13.56) is the most

common tumor arising within ovarian endometriosis,

accounting for almost 75% of such cases. Direct origin of

endometrioid carcinoma from endometriotic tissue has

been demonstrated in as many as 24% of cases in some
. Fig. 13.56

Endometrioid carcinoma arising within endometriosis.

Benign endometriotic glands (left) with adjacent

carcinomatous glands (right)
series [155]. At least 90% of the carcinomas arising from

extraovarian endometriosis have been of endometrioid

type [155]. Rarely, endometrioid tumors arising in

ovarian and extraovarian endometriosis may exhibit

a benign or borderline adenofibromatous pattern [249].

Endometrioid carcinoma is the most common tumor

to arise in intestinal endometriosis; the majority of

endometriosis-associated intestinal tumors occur in the

rectosigmoid colon, with most of the remainder in the

ileum and the cecum [39, 181, 219]. The following features

are in favor of endometrioid adenocarcinoma over

a primary colonic adenocarcinoma: Atypical gross fea-

tures, the presence of endometriosis, an absence of muco-

sal involvement, lower grade nuclei than expected for

colonic adenocarcinoma, squamous metaplasia, an

absence of dirty necrosis, and a cytokeratin 7+/cytokeratin

20-/CDX2- immunoprofile [39, 114, 219]. Other tumors

arising in intestinal endometriosis include endometrioid

stromal sarcoma, mullerian adenosarcoma, carcinosar-

coma, clear cell carcinoma, squamous cell carcinoma,

and mixed germ cell tumor [39].

Clear cell carcinoma (> Figs. 13.57 and > 13.58) is the

second most common tumor originating in endometri-

osis, accounting for approximately 15% of such cases. In

some studies, the frequency of endometriosis coexisting

with clear cell carcinoma of the ovary is even higher than

with endometrioid carcinoma; pelvic endometriosis has

been reported in 24–49% of cases of ovarian clear cell

carcinoma [200, 235]. A few examples of clear cell carci-

noma arising within extraovarian endometriosis have also
. Fig. 13.57

Clear cell carcinoma arising within an endometriotic cyst.

Fleshy pale tumor nodules protrude into the cyst lumen
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been described [2, 98]. A recent study, which utilized the

polymerase chain reaction and loss of heterozygosity

(LOH) analysis using laser-microdissected tumor tissue,

has indicated that ovarian clear cell adenofibroma may be

a clonal precursor for clear cell carcinoma, shown by high

concordance rates of allelic patterns between clear cell

carcinoma and benign and borderline clear cell

adenofibromatous components, with 95% of cases

showing an identical LOH pattern [248]. Patients with

endometriosis-associated clear cell carcinomas of the

ovary have also recently been found to have improved

progression free and overall survival rates in comparison

to those without endometriosis [171].

Ovarian and extraovarian epithelial tumors of other

types arising from endometriosis include endometrioid
. Fig. 13.58

Clear cell carcinoma arising within an endometriotic cyst.

(a) Low-power view showing nodules of clear cell

carcinoma protruding into the cyst lumen. (b) High-power

view of a different case, showing clear cell carcinoma

with background pigmented histiocytes
adenofibromas and borderline tumors of endocervical-

like and mixed cell type, as well as serous borderline

tumors and squamous cell carcinomas [158, 200, 201,

249]. Endometrioid stromal sarcomas (ESSs), malignant

mesodermal mixed tumors, and adenosarcomas (both

typical and with sarcomatous overgrowth) (> Fig. 13.59)

account for approximately 10% and 20% of tumors aris-

ing in ovarian and extraovarian endometriosis, respec-

tively [41, 215, 249, 256]. Approximately one quarter of

tumors arising in colonic endometriosis are

adenosarcomas [219, 250]. In one study, 60% of ESSs

apparently arising within the ovary were associated with

ovarian endometriosis [256]. Rare examples of yolk sac

tumor have arisen in association with endometriosis

[202], and in one unique case, a sex cord tumor with

annular tubules was intimately associated with endome-

triosis of the tubal serosa [90].
Peritoneal Endometrioid Lesions Other Than
Endometriosis

Benign glands lined by endometrial epithelium (but

lacking endometrial stroma) with the peritoneal distribu-

tion of endosalpingiosis occasionally occur [128]; some

may represent foci of endometriosis in which the stromal

component has undergone atrophy. Benign endometrioid

peritoneal ‘‘implants’’ lacking an endometrial stromal
. Fig. 13.59

Mesodermal adenosarcoma arising in ovarian

endometriosis. Low-grade sarcomatous stroma forms

periglandular cuffs and intraglandular papillae
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component have also been reported in association with

a borderline ovarian endometrioid tumor [200]. The peri-

toneal lesions were interpreted as having arisen directly

from the peritoneum.

A variety of extrauterine, extraovarian, pelvic, or retro-

peritoneal neoplasms of endometrioid type occur in the

absence of demonstrable endometriosis. These tumors

have generally been considered to arise directly from the

mesothelium or submesothelial stroma, or possibly from

foci of endometriosis that have been obliterated by the

tumor. They have included endometrioid cystadenofibroma

and cystadenocarcinoma, endometrioid stromal sarcoma,

homologous and heterologous types of malignant mesoder-

mal mixed tumor, and mesodermal adenosarcoma.
Peritoneal Serous Lesions

Serous lesions of the peritoneum include those that are

nonneoplastic (endosalpingiosis) and neoplastic, which are

morphologically analogous to their ovarian counterparts.
. Fig. 13.60

Endosalpingiosis. Complex glandular structure lies beneath

uterine serosa. Glands are lined by a single layer of benign

endosalpingeal epithelium
Endosalpingiosis

Clinical Findings

Endosalpingiosis typically refers to the presence of benign

glands lined by tubal-type epithelium involving the peri-

toneum and subperitoneal tissues; the term may also be

used to refer to similar glands within retroperitoneal

lymph nodes (see >Benign Intranodal Glands of

Müllerian Type). This disorder occurs almost exclusively

in females, typically during their reproductive years, with

a mean age of 29.7 years in one study [259], although

occasional cases have been described in postmenopausal

women. Endosalpingiosis is almost always an incidental

finding at either the time of operation or more commonly

on microscopic examination. Zinsser and Wheeler found

endosalpingiosis in 12.5% of surgically removed omenta

in a retrospective study, but this figure doubled when

omenta were examined more thoroughly in a prospective

study [259]. Endosalpingiosis may be detected as multiple

fine pelvic calcifications on X-ray examination or as

psammoma bodies within cul-de-sac fluid, peritoneal

washings [216], the lumen of the fallopian tube, or cervical

Papanicolaou smears [116].

An origin from the secondary müllerian system is

favored by most investigators, but the association of

endosalpingiosis with chronic salpingitis implicates

implantation of sloughed tubal epithelium as a possible

histogenetic mechanism in some cases [259]. A similar
association with serous tumors of borderline malignancy

suggests that some endosalpingiotic foci may represent

tumor implants that have undergone maturation [141].

Endosalpingiosis in the absence of residual tumor at

the time of second-look laparotomy in patients with

ovarian epithelial neoplasms does not justify additional

treatment [55].

Pathologic Findings

Endosalpingiosis is most commonly encountered on the

pelvic peritoneum covering the uterus, fallopian tubes,

ovaries, and cul-de-sac [259]. Less frequent sites include

the pelvic parietal peritoneum, omentum [259], bladder

and bowel serosa, paraaortic area, and skin, including

laparotomy scars. Endosalpingiosis is usually inapparent

at the time of operation or on gross inspection of the

involved tissues but may be visible as multiple, punctate

(1–2 mm), white to yellow, opaque or translucent, fluid-

filled cysts, which impart a vesicular or granular appear-

ance to the involved surface; rarely larger cysts may be seen

[45]. Rare examples of cystic endosalpingiosis have

involved the wall of the uterus, resulting in grossly appar-

ent transmural cysts [45].

Microscopic examination reveals multiple, simple

glands, often cystically dilated and lined by a single layer

of epithelium resembling that of the normal fallopian tube

(> Figs. 13.60 and > 13.61). The glands are frequently

surrounded by a loose or dense connective tissue stroma

that may contain a sparse mononuclear inflammatory cell

infiltrate. The glands may exhibit irregular contours,

crowding, and intraluminal stromal papillae. The three



. Fig. 13.61

Endosalpingiosis. Glands within the omentum are lined by

benign endosalpingeal epithelium
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cell types of the normal fallopian tube epithelium are

found in varying numbers: pale ciliated cells, secretory

cells, and dark rodlike, intercalated or ‘‘peg’’ cells. The

cells have prominent luminal margins, distinct borders,

and basal nuclei. Focal cellular pseudostratification

may be present. The nuclei have fine chromatin and del-

icate nuclear membranes and typically lack significant

atypia or mitotic activity. Psammoma bodies are fre-

quently present within the lumens or in the adjacent

stroma, and, in occasional cases, numerous psammoma

bodies are embedded in subserosal connective tissue.

Endosalpingiotic glands can rarely extend into the under-

lying tissues, such as the wall of the appendix or, as noted

earlier, the uterus [45]. Staining with the PAS method

reveals a basement membrane surrounding each gland

and PAS-positive, diastase-resistant material in the apices

of the lining cells and within the glandular lumens. Estro-

gen and progesterone receptors have been identified

immunohistochemically within the cells.

The term atypical endosalpingiosis has been applied to

endosalpingiotic lesions in which there is cellular stratifi-

cation, including cellular buds, cribriform patterns, and

varying degrees of cellular atypia, occurring in the absence

of a serous tumor of borderline malignancy. Such lesions

merge histologically with peritoneal serous tumors of

borderline malignancy (see next section). Bell and Scully

use the latter term if the ‘‘lesions composed of tubal-type

epithelium exhibit papillarity, tufting, or detachment of

cell clusters . . . . even when they arise on a background of

endosalpingiosis.’’ [16] Endosalpingiotic glands should be

differentiated from mesonephric remnants, which are

common incidental microscopic findings in the region of
the fallopian tube. Mesonephric tubules are typically

located more deeply than endosalpingiosis and character-

istically have a collar of smooth muscle under the epithe-

lial lining, which is typically a single layer of nonciliated,

low columnar to cuboidal cells. Rare extraovarian border-

line and malignant serous tumors have been shown to

arise from endosalpingiosis [28, 144].
Peritoneal Serous Tumors

The full spectrum of serous neoplasms arising within the

ovary may also arise directly from the extraovarian peri-

toneum. These tumors are considered only briefly here

because their clinicopathologic features closely resemble

those of their ovarian counterparts. Primary peritoneal

serous borderline tumors are usually associated withwide-

spread extraovarian peritoneal involvement and normal-

sized ovaries that are free of disease or which have serosal

involvement similar to that involving the extraovarian

peritoneum [16, 19]. The most common presenting fea-

tures in patients with these tumors, who are typically

under the age of 35 years (range, 16–67), are infertility

and chronic pelvic or abdominal pain. Many cases, how-

ever, are discovered incidentally at laparotomy for other

conditions. At operation, focal or diffuse miliary granules,

fibrous adhesions, or both involve the pelvic peritoneum

and omentum and, less commonly, the abdominal perito-

neum. Microscopic examination reveals superficial tumor

that resembles noninvasive epithelial or desmoplastic

implants of borderline serous tumors of ovarian origin.

Coexistent endosalpingiosis has been found in 85% of

cases. The prognosis of peritoneal serous borderline

tumors is favorable; approximately 85% of patients have

had no clinically persistent or progressive disease on

follow-up. In rare cases, transformation to an invasive

low-grade peritoneal serous carcinoma (LGPSC) may

occur, although in a proportion of these, the invasive

tumor may have been present but not sampled at the

time of the initial operation.

Although most primary peritoneal serous carcinomas

are high grade (see following paragraph), some have low-

grade nuclear features and are distinguished from perito-

neal serous borderline tumors by the presence of invasion.

Low-grade peritoneal serous carcinomas (LGPSCs)

resemble invasive implants of serous borderline tumors

(> Fig. 13.62) [243]. Some may have a micropapillary

pattern [68]. They lack high-grade nuclear atypia, invade

tissue or lymphovascular spaces or both, and have

appreciable solid epithelial proliferation. Peritoneal

psammocarcinomas [87, 141, 243] are a subtype of



. Fig. 13.62

Low-grade primary papillary serous carcinoma of the

peritoneum. (a) The tumor is infiltrating the omental fat.

(b) The papillae are lined by tumor cells resembling serous

borderline neoplasia. Note the psammoma bodies
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LGPSCs with psammoma bodies in most of the tumor

nests and absent or rare solid epithelial proliferation (see
>Chap. 14, Surface Epithelial Tumors of the Ovary);

lymphatic invasion is often conspicuous. The average

ages of patients in one study were 57 years (LGPSC of

usual type) and 40 years (peritoneal psammocarcinomas)

[243]. Features present in both tumors are usually abdom-

inal pain, mass, or both, but approximately 40% are inci-

dental findings. Operative and gross findings vary from

nodules to adhesions to a dominant mass. Short-term

outcomes for LGPSCs and peritoneal psammocarcinomas

are favorable, but follow-up is too limited in the reported

cases to determine long-term outcomes. These tumors

should be distinguished from peritoneal serous borderline

tumors, which are very similar except for an absence of
invasion. Adequate sampling is necessary to identify inva-

sion, with highest yields of invasive foci in the omentum.

Typical peritoneal serous carcinomas have high-grade

nuclear features and have been referred to as serous surface

papillary carcinomas, serous papillary carcinomas of the

peritoneum, or extraovarian peritoneal serous papillary

carcinoma [5, 17, 69, 236]. The typical intraoperative

appearance of a primary peritoneal serous carcinoma,

with widespread peritoneal tumor associated with ovaries

of normal size, may mimic that of a diffuse malignant

mesothelioma or peritoneal carcinomatosis associated

with an unknown primary tumor. The ovaries are often

involved by small surface ‘‘implants’’ but retain their

normal size and shape. In some series, the patients

have had an average age that is a decade older than

patients with similar tumors of ovarian origin. Some

tumors have occurred in women who had had bilateral

oophorectomy performed as prophylactic treatment for

BRCA-related familial ovarian cancer [30], suggesting

that some peritoneal serous carcinomas may be

a phenotypic variant of familial ovarian cancer [112].

The risk of peritoneal serous carcinoma in BRCA1 muta-

tion carriers is about 4% at 20 years after prophylactic

salpingo-oophorectomy [30, 76].

Primary peritoneal serous carcinomas resemble their

ovarian counterparts on microscopic and immunohisto-

chemical examination; their distinction from malignant

mesothelioma has been previously discussed. Criteria for

their separation from primary ovarian serous carcinomas

with peritoneal spread have been proposed by the Gyne-

cologic Oncology Group: (1)both ovaries are either nor-

mal in size or enlarged by a benign process; (2)in the

judgment of the surgeon and the pathologist, the bulk of

the tumor is in the peritoneum and the extent of tumor

involvement at one or more extraovarian sites is greater

than on the surface of either ovary; (3)microscopic exam-

ination of the ovaries reveals no tumor, tumor confined

to the surface epithelium with no evidence of cortical

invasion, tumor involving the ovarian surface and the

underlying cortical stroma but less than 5 mm in area, or

tumor less than 5 mm in diameter within the ovarian

substance, with or without surface involvement; and

(4)the histologic and cytologic characteristics of the

tumor are predominantly serous and similar or identical

to those of ovarian serous papillary adenocarcinomas of

any grade. In most series, these tumors have a prognosis

similar to that of high-stage ovarian serous carcinomas

with a similar volume of residual tumor and similar

postoperative treatment [106].

The differential diagnosis includes metastatic serous

carcinoma from an occult primary tubal or endometrial
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serous carcinoma (see >Chap. 11, Diseases of the

Fallopian Tube and Paratubal Region, and >Chap. 9,

Endometrial Carcinoma). Peritoneal serous carcinomas,

like their ovarian and tubal counterparts but unlike endo-

metrial serous carcinomas, are typically immunoreactive

for WT1 [72]. If serous carcinoma involves the tubes or

endometrium as well as the peritoneum, it may not be

possible, short of clonality studies, to determine if they

are independent primaries or if one is metastatic from

the other.

Rare extraovarian serous tumors take the form of

localized, typically cystic masses, usually within the broad

ligament and less commonly within the retroperitoneum.

Serous papillary cystadenomas and adenofibromas, serous

borderline tumors, and serous carcinomas have been

described in these sites [7, 8, 237].
. Fig. 13.63

Endocervicosis of urinary bladder. (a) Benign endocervical-

type glands lie within the muscularis propria. (b) High-

power view of glands with cytologically bland,

endocervical-type mucinous epithelium
Endocervicosis (including Mullerianosis)

Benign glands of endocervical type involving the perito-

neum, so-called endocervicosis, are rare, but examples

involving the posterior uterine serosa, cul-de-sac, vaginal

apex, outer wall of the uterine cervix, and the urinary

bladder have been documented [43, 128, 139, 160, 253].

In the last site, the lesions usually formed tumor-like

masses that involved the posterior wall or posterior

dome of the bladder in women of reproductive age. On

microscopic examination, benign endocervical-type

glands were located predominantly within the smooth

muscle of the muscularis propria (> Fig. 13.63) [43, 160].

In several cases, the infiltrative pattern of the glands,

mild epithelial atypia, and a reactive periglandular

stroma, alone or in combination, resulted in an initial

misdiagnosis of well-differentiated adenocarcinoma. In

such cases, the absence of a mucosal-based tumor and

no more than mild atypia facilitate the diagnosis of

endocervicosis, The differential diagnosis also includes

mullerianosis, a term applied to lesions composed of an

admixture of mullerian glandular epithelia (tubal,

endocervical, and endometrioid), sometimes with foci of

endometriotic stroma. Examples of mullerianosis have

been reported in the urinary bladder, mesosalpinx, and

inguinal lymph nodes [133, 252].
Extraovarian Mucinous Tumors

Ovarian-type mucinous neoplasms, in the absence of

a primary tumor within the ovary, have been described

in extraovarian sites, typically in the retroperitoneum

(> Fig. 13.64) [64, 128, 129, 178]; a single case has been
described in the inguinal region [228]. These tumors form

large cystic masses that on histologic examination resem-

ble ovarian mucinous cystadenomas, borderline tumors,

or cystadenocarcinomas (> Fig. 13.65); some tumors con-

tain ovarian-type stroma in their walls. Mural nodules,

usually consisting of anaplastic carcinoma, similar to

those in ovarian mucinous tumors, have been present in

several cases [151]. Although it is possible that some of

these tumors originate within a supernumerary ovary, the

great rarity of the latter, the absence of follicles or their

derivatives within the ovarian-like stroma, and the rare

occurrence of similar tumors in males strongly support

a peritoneal origin. It has been recently suggested that, in

some cases of pseudomyxoma peritonei associated with

ovarian and appendiceal mucinous tumors, the peritoneal

lesions may arise directly from the peritoneum as part of

a multifocal neoplastic process [150, 213].



. Fig. 13.64

Retroperitoneal mucinous tumor. The specimen has been

opened to reveal multiple locules with mucinous contents

(Courtesy of R.E. Scully, M.D., Boston, MA)

. Fig. 13.65

Retroperitoneal mucinous cystadenoma

. Fig. 13.66

Walthard nests. Multiple small cysts cover the serosa of

fallopian tube and mesosalpinx

. Fig. 13.67

Walthard nests on fallopian tube serosa. A nest (far left) and

multiple cysts are formed or lined by benign transitional-

type cells
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Peritoneal Transitional, Squamous, and Clear
Cell Lesions

Nests of transitional (urothelial) epithelium referred to as

Walthard nests are commonly present on the pelvic peri-

toneum in women of all ages, typically involving the

serosal surfaces of the fallopian tubes (> Figs. 13.66 and
> 13.67), mesosalpinx, and mesovarium [22]. Walthard

nests are uncommon on the ovarian surface but may be

seen in the hilus, probably originating from the perito-

neum of the mesovarium; they are most common on the

tubal serosa (see >Chap. 11, Diseases of the Fallopian
Tube and Paratubal Region). Rare extraovarian Brenner

tumors have been encountered, most commonly in the

broad ligament. In contrast to Walthard nests, squamous

metaplasia of the peritoneum is rare; it is usually an

incidental microscopic finding but in one case it resulted

in tiny, but grossly visible, nodules [156]. Two clear cell

carcinomas of apparent peritoneal origin have been

reported. One was a localized mass within the sigmoid

mesocolon [73] whereas the other diffusely involved the

peritoneum [130]; no endometriosis was identified in

either case.
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Peritoneal Decidual Reaction

Clinical and Operative Findings

An ectopic decidual reaction similar to that seen in the

lamina propria of the fallopian tube, cervix, and vagina

may also be seen within the submesothelial stroma of the

peritoneal cavity. Frequent sites of ectopic decidua include

the submesothelial stroma of the fallopian tubes, uterus

and uterine ligaments, appendix and omentum, and

within pelvic adhesions. Rare sites have included the sero-

sal surfaces of the diaphragm, liver, spleen, and the renal

pelvis.

Submesothelial decidua is typically an incidental

microscopic finding, but florid lesions may be visible at

the time of cesarean section or postpartum tubal ligation

as multiple, gray to white, focally hemorrhagic nodules or

plaques studding the peritoneal surfaces and simulating

amalignant tumor. Several cases have been associated with

massive, occasionally fatal, intraperitoneal hemorrhage

during the third trimester, labor, or the puerperium.

Other rare clinical presentations include abdominal

pain, which may simulate that of appendicitis, and

hydronephrosis and hematuria secondary to renal pelvic

involvement.
Microscopic Findings

Microscopic examination discloses submesothelial decid-

ual cells disposed individually or arranged in nodules or

plaques (> Fig. 13.68). Smooth muscle cells, probably
. Fig. 13.68

Ectopic decidua beneath pelvic peritoneum. Note the

prominent cytoplasmic vacuoles
derived from submesothelial myofibroblasts, may be

admixed. The decidual foci are typically vascular and

contain a sprinkling of lymphocytes. Focal hemorrhagic

necrosis and varying degrees of nuclear pleomorphism

and hyperchromasia of the decidual cells may suggest

a tumor such as a deciduoid malignant mesothelioma

[214], but their bland appearance and mitotic inactivity

militate against such a diagnosis. We have seen several

cases of an omental decidual reaction in which most of

the decidual cells exhibited striking vacuolization with

basophilic mucin and an eccentric location of the nucleus.

The appearance of the cells raised the possibility of meta-

static signet-ring cell carcinoma, but in contrast to the cells

of the latter, the vacuoles within the decidual cells contain

acid rather than neutral mucin, and their cytoplasm lacks

immunoreactivity for cytokeratin.
Diffuse Peritoneal Leiomyomatosis

Diffuse peritoneal leiomyomatosis is a rare disorder

characterized by the presence of multiple submesothelial

nodules of cytologically benign smooth muscle, fre-

quently associated with uterine leiomyomas and, rarely,

ovarian leiomyomas. The nodules are generally considered

to arise from multipotential submesothelial mesenchymal

cells. This disorder is discussed elsewhere (see >Chap. 10,

Mesenchymal Tumors of the Uterus).
Benign Intranodal Glands of Müllerian Type

Clinical Features

Benign glands of müllerian type are most commonly

encountered within the pelvic and paraaortic lymph

nodes of females [99, 120], and less often in inguinal and

femoral lymph nodes. Because these glands are almost

always incidental microscopic findings in lymph nodes

removed in cases of pelvic carcinoma, their reported fre-

quency, which has varied from 2% to 41%, depends on the

number of lymph nodes removed and the extent of the

histologic sampling. Almost all the patients have been

adults, although rare examples have been reported in

children. In males, the presence of similar glands has

been recorded rarely within lymph nodes in the pelvis,

abdomen, and mediastinum. Although typically without

clinical or intraoperative manifestations, rare examples of

lymph nodes containing müllerian-type glands have been

associated with a false-positive lymphangiogram, ureteral

obstruction secondary to lymph node enlargement, or

visible enlargement at the time of operation.
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In a number of patients, intranodal glandular inclu-

sions have been accompanied by endosalpingiosis of the

peritoneum, salpingitis isthmica nodosa, or acute and

chronic salpingitis [120]. Other patients have had coexis-

tent ovarian serous tumors, which have been benign, bor-

derline tumors, or carcinomas [184].
. Fig. 13.70

Endosalpingiotic glands within pelvic lymph node. The

glands are lined by benign cells of multiple types, including

ciliated cells
Pathologic Findings

On gross examination, the glands are usually not appar-

ent, although rarely they are recognizable as cysts measur-

ing up to a few millimeters in diameter. The glands are

typically located in the periphery of the node, most com-

monly within its capsule or between the lymphoid follicles

in the superficial cortex (> Fig. 13.69); rarely, they lie free

within the subcapsular sinuses [120]. In florid cases, they

can be diffusely distributed throughout the lymph node.

Intraglandular or periglandular psammoma bodies are

commonly present. Intranodal glands may be surrounded

by a thin rim of fibrous tissue or abut directly on the

surrounding lymphoid cells.

The glands may be round and cystically dilated or

exhibit an irregular contour as a result of infolding. They

are most commonly lined by a single layer of cuboidal

to columnar tubal-type epithelium, with an admixture

of ciliated, secretory, and intercalated cell types

(> Fig. 13.70). With special stains, mucin can be demon-

strated in the apical portion of the secretory cells and

within the gland spaces. The cells have a benign appear-

ance with regular, basally oriented or pseudostratified,

oval to round nuclei, fine nuclear chromatin, and
. Fig. 13.69

Endosalpingiotic glands within pelvic lymph node. The

glands are located within and immediately beneath the

node capsule as well as deeper within the node
occasional small nucleoli; mitotic figures are typically

absent. In rare cases, the cells can exhibit varying degrees

of atypia and stratification; the latter can produce an

intraglandular cribriform pattern or luminal obliteration

by sheets of cells (> Fig. 13.71). These cases of atypical

endosalpingiosis may rarely be the origin of intranodal

serous neoplasms (see following).

Examples of intranodal glandular inclusions lined by

benign endometrioid epithelium, mucinous epithelium of

endocervical or goblet cell type, or metaplastic squamous

epithelium have been reported [128, 152].
. Fig. 13.71

Atypical endosalpingiotic glands within pelvic lymph node.

Some of the glands exhibit luminal obliteration by cells

growing in solid and cribriform patterns



. Fig. 13.72

Ectopic decidua within pelvic lymph node. The nodal

architecture is focally replaced by sheets of decidualized

cells
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Differential Diagnosis

In most cases the distinction between glandular inclusions

and metastatic adenocarcinoma is not difficult unless a

primary ovarian serous tumor of low malignant potential

is present, in which case the distinction may be difficult or

impossible. Features favoring a benign diagnosis include

a capsular or interfollicular location of the glands, lining

cells of multiple types including ciliated forms, a lack of

significant cellular atypia and mitotic activity, and an

absence of a desmoplastic stromal reaction. Complicating

the differential diagnosis is the very rare development

of borderline or frankly malignant change in müllerian

glandular inclusions in lymph nodes. This diagnosis is

suggested in cases in which the intranodal neoplasm

merges with foci of atypical endosalpingiosis. Intranodal

nests of benign squamous epithelium should not be mis-

taken for metastatic squamous cell carcinoma. Features

favoring a benign diagnosis include bland cytologic fea-

tures, mitotic inactivity, and, in some cases, an origin

within benign glands.
. Fig. 13.73

Benign smooth muscle within pelvic lymph node
Intranodal Ectopic Decidua

Ectopic decidua unassociated with endometriosis has

been described as a rare, incidental microscopic finding

in paraaortic and pelvic lymph nodes, usually removed as

part of a radical hysterectomy for carcinoma of the cervix

in pregnant patients [6, 152, 246]. A subserosal ectopic

decidual reaction may be present elsewhere in the pelvis.

In some cases, the decidual tissue has been recognized on

careful macroscopic examination as tiny, gray, subcapsular

nodules. On microscopic examination, the decidual nests

typically occupy the subcapsular sinus and superficial

cortex (> Fig. 13.72), although more central parts of the

lymph nodemay also be involved. The cells appear benign,

but may contain occasional bizarre, hyperchromatic

nuclei, mimicking metastatic squamous cell carcinoma.

The absence of mitotic activity, keratinization, and stro-

mal desmoplasia facilitate the diagnosis. Metastatic squa-

mous cell carcinoma, however, may be present in the

same node.
Intranodal Leiomyomatosis

Rare cases of lymph node involvement by mitotically

inactive, cytologically benign smooth muscle have been

described (> Fig. 13.73) [57, 103]. Most patients have had

concurrent typical uterine leiomyomas or, less commonly,

diffuse peritoneal leiomyomatosis [103] or similar
nodules within the lungs [57]. In pregnant patients, the

process may merge with intranodal decidua [103]. The

finding in most cases likely is secondary to lymphatic

spread from uterine leiomyomas (‘‘benign metastasizing

leiomyoma’’; see >Chap. 10, Mesenchymal Tumors of

the Uterus), but in some cases the intranodal smooth

muscle may arise from entrapped subcoelomic mesen-

chyme or myofibroblastic organization of intranodal

decidua. The presence of benign-appearing smooth

muscle in a lymph node should also bring into consider-

ation the diagnosis of lymphangioleiomyomatosis. This

disorder is usually, but not invariably, associated with

pulmonary involvement. Benign intranodal smooth mus-

cle should also be distinguished from metastatic
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well-differentiated leiomyosarcoma of uterine origin.

Patients with the latter usually have a large uterine mass,

and on histologic examination the intranodal tumor is

cellular and exhibits evidence of cellular atypicality and

mitotic activity.
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Epidemiology

Geographic Distribution, Incidence
and Mortality

Worldwide, ovarian cancer is the sixth most common

cancer in women and the seventh most common cause

of cancer death. There are about 204,000 new cases and

125,000 deaths annually [29]. In most Western countries,

ovarian carcinoma is the fifth most common malignancy

and ranks fourth in cancer mortality. In the Western

hemisphere, it accounts for 4% of cancer in women and

is the most frequent cause of death due to gynecological

cancer. In US women, ovarian cancer ranks ninth in inci-

dence and fifth in mortality, and accounts for 3% of

cancers diagnosed and 5% of cancer deaths. It is estimated

that in the United States in 2010, there were 21,880 new

ovarian cancer cases and 13,850 deaths [137]. Approxi-

mately 1.4% of American women will develop ovarian

cancer in their lifetime. In general, the disease is more

common in industrialized countries where parity is

lower, but there are notable exceptions such as Japan

which has a low parity and low rate of ovarian cancer.

The incidence varies widely among different ethnic

groups. The lifetime risk varies widely from 0.45% in

Japan to 1.7% in Sweden. Annual incidence rates of ovar-

ian cancer range from less than 5 per 100,000 women in

The Gambia, Brazil, Thailand, Algeria, and India, to

greater than 13 per 100,000 in the United Kingdom,

United States, Germany, and Scandinavia. In the United

States, based on SEER (Surveillance, Epidemiology, and

End Results (US National Cancer Institute)) data, the rate

is 13.5 per 100,000 (2000–2004) [340]. Scandinavia has

one of the highest annual incidence rates at greater than 16

per 100,000 women [337]. There has been little change in

incidence over the past few decades with a few exceptions:

in Korea, the age-standardized incidence increased by 25%

from 3.8 to 4.7 per 100,000 from 1993 to 2002 [57], and

over the same period, the incidence in Israel decreased by

nearly one third from 9.6 to 6.6 per 100,000 [217]. The

extent to which changes in diagnostic criteria or calculation

methods may account for these changes is unclear. How-

ever, in the United States, changing the age-adjustment to

the 2000 standard has artificially increased the incidence of

ovarian cancer by about 20% [9]. In addition, the inci-

dence of ovarian carcinoma appears to have decreased as

peritoneal and tubal carcinomas have increased [110].

This may reflect a recent increase in the awareness of

peritoneal and particularly tubal carcinomas among

pathologists. Accordingly, relatively small changes in the

incidence of ovarian carcinoma are probably due to these

factors. Migration studies have shown that ovarian cancer

rates approach those of the place of immigration rather

than the place of emigration, suggesting a significant envi-

ronmental component to ovarian cancer risk.

Ovarian cancer rates vary among different ethnic

groups. White women have higher rates than blacks and

Asians; in the United States, African-Americanwomen have

a rate two thirds that of white women, and Asians have

a 48% lower death rate than whites [340]. In Israel, Jewish

women have a risk eightfold that of non-Jewish women as

1 of 40 Jewish women have a BRCA1 mutation [184].

Epidemiologic studies of ovarian cancer rely on accu-

rate tumor classification. It has become apparent that

a large proportion of mucinous carcinomas involving the

ovaries are actually metastatic from elsewhere. The specific

association of smoking with ovarian mucinous carcinoma

is interesting, since some smoking-associated extraovarian

mucinous carcinomas such as pancreatic cancer can mimic

primary ovarian mucinous tumors when they metastasize

to the ovary. This suggests that misclassification of ovarian

mucinous tumors has had an effect on epidemiological

studies (see >Mucinous Tumors, later in this chapter).

The large volume of literature on atypical prolifer-

ative (borderline) tumors belies their low prevalence.

Large institutions such as Stanford University [190] and

Washington Hospital Center encounter only about three

atypical proliferative serous tumors (APSTs) per year

in-house. Two general hospitals in Barcelona had fewer

than 5 per year combined [262]. Population-based inci-

dence data on borderline tumors are scant; in the United

States, the annual incidence is 2.5 per 100,000 (1.5 per

100,000 for serous tumors in white women) [222] and in

Sweden, 6.6 per 100,000 (all borderline tumors) [111].

Etiology and Risk Factors

Age

Ovarian cancer rates increase with age. In the United

States, the annual incidence steadily increases from less

than 3 per 100,000 in women age less than 30, and plateaus

at 54 per 100,000 in the 75–79-year age group. In the

United States, the median age of women with ovarian

cancer is about 63 years at diagnosis, and the median age

at death 71 years [340]. In the 40–59-year and 60–79-year

age groups, ovarian cancer ranks fourth and fifth, respec-

tively, in cancer deaths in US women [136]. The mean age

varies substantially among subgroups, a reflection of dif-

ferences in hereditary syndromes and differences in the

pathogenesis of different types of ovarian carcinoma
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(> Table 14.1) (See >Morphologic and Molecular Path-

ogenesis, later in this chapter).

Many studies have shown that age is an independent

prognostic factor [106, 377], but these data are difficult to

evaluate as there are multiple interacting factors involved.

To some extent, age-related prognostic differences are

largely explained by higher proportions of low-grade,

low-stage, optimally debulked, and Type I tumors (see
>Morphologic and Molecular Pathogenesis, later in this

chapter) in younger patients, who are also generally

healthier than older patients, who are more likely to have

a lower performance status, more comorbid conditions,

and have a lower likelihood of responding to chemother-

apy [8, 350]. Older women are also treated less aggressively

than younger women; in the SEER database, over 40% of

American women older than 85 years did not receive

definitive treatment.

The risk of death in the presence of comorbid condi-

tions is 30–40% higher than those without such condi-

tions [8]. A population-based study in Maryland showed

that women aged more than 50 years are more than twice

as likely as younger women to die within 30 days after

surgery (mortality rates of 2.6% and 1.2%, respectively;

p = 0.010) [348]. Accordingly, younger women with inva-

sive ovarian cancer on average do have a more favorable

stage distribution and other prognostically favorable fea-

tures and thus a better prognosis, even when stratified by

stage.

Reproductive Factors

Evidence suggests that reproductive factors are important

in ovarian cancer risk. Established protective factors

include increasing parity and oral contraceptive use [62].

Early menarche and late menopause are significant risk

factors. Pregnancies appear to be more strongly protective

for endometrioid and clear cell carcinoma as compared to

serous carcinoma [166]. High socioeconomic status is

associated with an increased ovarian cancer risk and

lower fertility. Several recent meta-analyses of hormone

replacement therapy and ovarian cancer risk have shown

a slightly but significantly elevated risk with odds ratios of

1.1–1.3 [397]. The protective effect of increased parity and

oral contraceptive use applies only to non-mucinous

tumors. However, as noted earlier, data on mucinous

carcinomas of the ovary prior to the mid- to late-1990s

are unreliable because a large proportion of apparent

primary ovarian mucinous carcinomas have now been

recognized to be metastatic (see >Mucinous Tumors,

later in this chapter, and >Chap. 18, Metastatic Tumors

of the Ovary).

Surgically induced protective factors include hysterec-

tomy, tubal ligation, and bilateral salpingo-oophorectomy.

The mechanism for risk reduction with hysterectomy and

tubal ligation is unclear, although both can prevent passage

of endometrial tissue via retrograde menstruation, which is

one of the proposed mechanisms for the development of

endometriosis, and endometriosis is a precursor of some

ovarian cancers [345] (See >Endometrioid Carcinoma

Arising in Endometriosis, later in this chapter). This

mechanism is further supported by the finding that the

frequency of clear cell carcinoma is inversely related to

tubal ligation to a stronger degree than other cell types,

and clear cell carcinoma, among all types of ovarian car-

cinomas, has the highest association with endometriosis

[166, 255, 256]. In addition, hysterectomy and tubal liga-

tion prevent the introduction of a variety of potential

environmental carcinogens from entering the peritoneal

cavity and thereby coming into contact with tubal and

ovarian tissue.

Ovulation and Hormonal Factors

The most commonly cited hormonal mechanism for the

etiology of ovarian cancer is the incessant ovulation

hypothesis. It was hypothesized that ovulation repeatedly

traumatizes the ovarian surface epithelium and thus stim-

ulates proliferation, creating a milieu that predisposes the

actively proliferating epithelium tomalignant transforma-

tion. This hypothesis is supported by epidemiologic obser-

vations of a direct correlation between the number of

ovulations, i.e., the length of the reproductive years

uninterrupted by pregnancies or oral contraceptive use,

. Table 14.1

Mean age in subgroups of ovarian cancer (years)

Lynch syndrome II-associated carcinoma 40

Well-differentiated (micropapillary) serous

carcinoma

43–45

Endometrioid carcinoma arising in endometriosis 50

BRCA1-associated carcinoma 53

FIGO stage I carcinoma 53

Clear cell carcinoma 50–53

Endometrioid carcinoma 55–58

BRCA2-associated carcinoma 59

FIGO stage III high-grade serous carcinoma 59–64

Carcinosarcoma (malignant mixed müllerian

tumor (MMMT))

64–66
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and the risk of ovarian cancer. Most of these studies report

a 50% reduction of ovarian cancer in women who have

been on oral contraceptives. Moreover, the longer the

duration of usage, the greater is the protective effect.

The gonadotropin hypothesis, which is less favored than

the incessant ovulation hypothesis, proposes that high

levels of circulating gonadotropins increase the risk of

ovarian cancer either directly by altering estrogen levels

or via mechanisms that cause primary ovarian failure.

Another hypothesis proposes that androgen levels are

important. At present, no clear-cut hormonal explanation

for ovarian carcinogenesis is known.

Inflammation

It has been suggested that inflammation, potentially

incited by ovulation-induced surface damage [233], by

retrograde menstruation-induced salpingitis [287], or by

the introduction of foreign material through the vagina

and uterine cavity, plays an important role in ovarian

carcinogenesis. Evidence of a proinflammatory microen-

vironment in endometriosis supports this hypothesis for

Type I tumors [95]. High-grade serous carcinomas are

associated with chronic salpingitis in 53% of cases, signif-

icantly more often than 23% seenwith non-serous tumors,

lending circumstantial support to this hypothesis [309].

Other Risk Factors

Other potential risk factors have been studied, but associ-

ations with ovarian cancer risk are weak or inconclusive.

These include body mass index, age at birth of first child,

breastfeeding, weight, diet, talc, smoking, certain types of

viral infections in childhood, and ionizing radiation.

A study of 49,000 women showed a reduction in ovarian

cancer risk in postmenopausal women on a low-fat diet,

with a hazard ratio of 0.6 [264].

Morphologic and Molecular
Pathogenesis

Ovarian carcinogenesis can be divided into two broad

phases: malignant transformation and peritoneal dissem-

ination. Until recently, some investigators believed that

benign, ‘‘borderline,’’ and malignant ovarian tumors

reflect sequential steps in malignant transformation,

regardless of their type of differentiation (i.e., serous,

mucinous, endometrioid, or clear cell). Accordingly,

many studies in the cell and molecular biology literature

juxtaposed these entities in an attempt to elucidate the

events in ovarian carcinogenesis, and often considered the

different histological types of ovarian tumors essentially

interchangeable. Further, the traditional view of peritoneal

dissemination was that carcinoma begins in the ovary,

undergoes progressive dedifferentiation from a well to

a poorly differentiated tumor, and then spreads through

the peritoneal cavity before metastasizing to distant sites.

These time-honored views now do not appear to be valid

for the majority of ovarian cancers as described below.

A New Model of Ovarian Cancer
Pathogenesis

Advances in molecular biology correlated with morpho-

logic studies aimed at investigating the relationship of

borderline tumors to invasive carcinoma have shed new

light on the pathogenesis of ovarian carcinoma and have

challenged many of the time-honored concepts of ovarian

neoplasia. These studies have led to the proposal of a new

model of carcinogenesis, which has important clinical

implications. In addition, recent studies have provided

evidence that what has traditionally been regarded as the

origin of ovarian carcinoma, namely the surface epithe-

lium, may rather be the fallopian tube in many cases.

Accordingly, the view that ovarian cancer begins in the

ovary and spreads systematically to the pelvis, abdomen,

and then distant sites is being challenged and the concept

that ovarian carcinoma, over time, progresses fromwell to

poorly differentiated does not appear to be valid. This

section will summarize these new developments in our

understanding of ovarian carcinogenesis and are discussed

in greater detail in the individual sections on the different

cell types later in the chapter.

Mounting clinicopathologic and molecular genetic

data have led to the proposal of a new model of ovarian

carcinogenesis that reconciles the differing relationships of

borderline and malignant tumors that exist among the

different cell types of ovarian cancer. This model divides

surface epithelial tumors into two broad categories: Type

I and Type II, based on their clinicopathologic features and

characteristic molecular genetic changes [56, 167, 168,

170]. Type I and Type II refer to tumorigenic pathways

and are not histopathologic diagnostic terms (> Fig. 14.1

and>Table 14.2). This classification systemwill undoubt-

edly continue to evolve, particularly as the molecular

changes that characterize the less common types of ovar-

ian carcinomas and the distinction between morphologi-

cally overlapping categories (e.g., high-grade serous versus

high-grade endometrioid) become more clearly defined.
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Type I tumors are low grade, relatively indolent neo-

plasms that arise from well-characterized precursor

lesions (atypical proliferative (borderline) tumors and

endometriosis), and usually present as large stage I

neoplasms. This group includes low-grade serous (inva-

sivemicropapillary serous carcinoma (MPSC)), low-grade

endometrioid, mucinous, and tentatively clear cell carci-

nomas. Clear cell carcinoma, although it exhibits most of

the features of the Type I tumors such as association with

a well-established precursor (endometriosis) and frequent

presentation in stage I, is typically high grade unlike the

other Type I tumors. Nonetheless, preliminary molecular

. Table 14.2

Type 1 versus type 2 ovarian carcinoma: precursors and molecular features

Common precursors Most frequent mutations Chromosomal instabilitya

Type I tumors

Low-grade serous CA APST, noninvasive MPSC KRAS, BRAF Low

Low-grade endometrioid CA Endometriosis CTNNB1, PTEN Low

Clear cell CAb Endometriosis PIK3CA Low

Mucinous CA APMT KRAS Low

Type II tumors

High-grade serous CA Uc TP53 High

High-grade endometrioid CA U TP53 High

Undifferentiated CA U U U

Carcinosarcoma U TP53 U

aLow versus high chromosomal instability refers to comparison between low-grade and high-grade carcinomas within the same histologic type.
bCriteria for classification of clear cell carcinoma into type I versus type II subsets are uncertain (see text).
cSome high-grade carcinomas may be associated with tubal intraepithelial serous carcinomas.

APMT, atypical proliferative mucinous tumor; APST, atypical proliferative serous tumor; CA, carcinoma; MPSC, micropapillary serous carcinoma;

U, unknown.

Modified with permission of the author [56].

Inclusion
cyst
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BRAF
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Cystadenoma

occasionally STIC
cellsFimbriated end

a

b

. Fig. 14.1a

Schematic of proposed origin of high-grade serous carcinoma. (a) STIC cells from fimbrial epithelium and occasionally cells

from ovarian surface epithelial inclusions via cystadenomas and atypical proliferative serous tumors (APST) can develop

into high-grade serous carcinoma (b) STIC cells implanting on ovarian surface
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genetic data show a greater similarity of clear cell carci-

noma to Type I as compared to Type II tumors.

Type I tumors often harbor somatic mutations of

genes encoding protein kinases including KRAS, BRAF,

PIK3CA, and ERBB2, as well as other signaling molecules

including PTEN and CTNNB1 (b-catenin). The atypical

proliferative or borderline serous andmucinous tumors in

turn appear to develop from cystadenomas, while the

atypical proliferative endometrioid and clear cell tumors

arise from endometriosis, typically endometriotic cysts

(endometriomas) (> Fig. 14.1b).

In contrast, Type II tumors, of which the vast major-

ity are high-grade serous carcinomas, are aggressive, high-

grade neoplasms from the outset; in the past, they

have been said to arise ‘‘de novo.’’ Recent data, however,

suggest that high-grade serous carcinomas arise from

intraepithelial carcinomas, the majority of which have

been detected in the tubal fimbriae (see >Chap. 11, Dis-

eases of the Fallopian Tube and Paratubal Region). At this

time it is not clear as to what proportion of high-grade

serous carcinomas arise from the tube. More than 75% of

Type II carcinomas have TP53 mutations. Interestingly,

the few examples of stage I high-grade serous carcinomas

that have been studied have been shown to harbor

mutations of TP53 [183]. Therefore, it appears that con-

ventional high-grade serous carcinoma even in its earliest

stage of development resembles advanced-stage serous

carcinoma at both the morphologic and molecular level.

Of further interest has been the detection of TP53 muta-

tions in tubal intraepithelial carcinomas, and in a recently

described putative precursor lesion of tubal intraepithelial

carcinoma designated ‘‘p53 signature.’’ This lesion appears

morphologically normal but overexpresses p53, and can

harbor a p53 mutation. These findings highlight the

importance of p53 mutation in the early development of

high-grade serous carcinoma [149]. These findings have

important clinical implications (see > Screening and

Prevention).

The anatomical progression of ovarian carcinoma is

poorly understood. It is generally assumed that carcinoma

originates in the ovary, is confined to the ovary for a period

of time, and then disseminates to the pelvis, followed by

the abdominal cavity before spreading to distant sites.

This view underlies the basis of the International Federa-

tion of Gynecology and Obstetrics (FIGO) staging system

in which tumors confined to the ovary are stage I, those

involving the pelvic organs stage II, with involvement of

abdominal organs stage III, and when spread occurs to

distant sites stage IV (> Table 14.3). There are, however,

significant problems with this assumption. Clinicopatho-

logic comparison of stage I with stage III carcinomas

shows that stage I tumors are predominantly Type I and

non-serous, while stage III tumors are predominantly

Type II and most often high-grade serous; furthermore,

stage I tumors tend to be significantly larger, an observa-

tion that would suggest that ovarian carcinomas get

smaller with progression [389].

It is important to recognize that Type II ovarian car-

cinomas account for the vast majority of ovarian cancer

deaths. Most Type II tumors are high-grade serous carci-

nomas, and, at the time of diagnosis, most are widely

disseminated throughout the peritoneum (FIGO stage

III and IV), with the largest volume of tumor outside the

ovaries. Serous carcinoma and its variants (peritoneal

serous carcinoma, carcinosarcoma, undifferentiated car-

cinoma, and mixed carcinomas with a high-grade serous

component) account for 87% of cases of carcinomatosis

from ovarian carcinoma and accordingly the vast majority

of ovarian cancer deaths [107, 114, 301] (> Table 14.4).

These data that analyze stage distribution by histologic

type suggest that early and advanced stage tumors are

fundamentally different diseases, and provide further sup-

port for the dualistic model [154, 168, 389].

Like other cancers, ovarian carcinomas arise through

a multistep process in which clonal selection acts on

Endometriosis

EM/CC
atypical proliferative tumor

Retrograde
menstruation

CCC
EMC

. Fig. 14.1b

Schematic of the proposed origin of type I tumors.

Retrograde menstruation leads to the development of

endometriosis and atypical proliferative tumors which can

give rise to endometrioid and clear cell carcinomas
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cells with somatic mutations and altered gene expression

to allow outgrowth of progeny with increasingly aggressive

growth properties. The genes mutated in cancer are not

selected randomly, but frequently encode proteins that

function in highly conserved signaling pathways. Over

the past several years, a number of studies have evaluated

ovarian epithelial tumors for molecular genetic alterations

such as point mutations, gene amplifications, deletions,

and translocations. The molecular biology and genetics

of ovarian cancer have been recently reviewed [56].

Although a detailed cataloguing of the genetic alterations

identified to date in ovarian epithelial tumors is beyond

the scope of this chapter, some useful themes have

emerged. First, while few if any changes appear to be

unique to ovarian cancer, studies have shown that certain

alterations appear to be particularly characteristic of

specific histological types of ovarian carcinomas. Second,

for carcinomas with serous or endometrioid differentia-

tion, specific genetic alterations distinguish low-grade

from high-grade carcinomas. Third, identification of

shared genetic alterations in some histological types

of ovarian carcinomas and their putative precursor

lesions has provided useful insights into the pathogenetic

pathways leading to ovarian cancer. Details of the molec-

ular biology of the different cell types of ovarian carci-

noma are reviewed in their respective sections later in

this chapter.

Putative Histopathologic Precursor Lesions

The study of precursors of ovarian carcinoma is difficult

because the ovaries are not readily accessible for screen-

ing, and ovarian carcinomas typically present in advanced

stage, obliterating or rendering unrecognizable any pre-

cursor lesion that may have been present. Furthermore,

identification of a putative precursor lesion is based on

microscopic examination of a complete resection, and

therefore the natural history of the lesion cannot be

observed. Studies on ovaries removed prophylactically

. Table 14.3

Carcinoma of the ovary: International Federation of Gynecology and Obstetrics (FIGO) nomenclature (Rio de Janeiro 1988)

Stage I Growth limited to the ovaries

Ia Growth limited to one ovary; no ascites present containingmalignant cells. No tumor on the external surface; capsule

intact

Ib Growth limited to both ovaries; no ascites present containing malignant cells. No tumor on the external surfaces;

capsules intact

Ica Tumor either stage Ia or Ib, but with tumor on surface of one or both ovaries, or with capsule ruptured, or with ascites

present containing malignant cells, or with positive peritoneal washings

Stage II Growth involving one or both ovaries with pelvic extension

IIa Extension and/or metastases to the uterus and/or tubes

IIb Extension to other pelvic tissues

IIca Tumor either stage IIa or IIb, but with tumor on surface of one or both ovaries; or with capsule(s) ruptured; or with

ascites present containing malignant cells or with positive peritoneal washings

Stage III Tumor involving one or both ovaries with histologically confirmed peritoneal implants outside the pelvis and/or

positive retroperitoneal or inguinal nodes. Superficial liver metastases equals stage III. Tumor is limited to the true

pelvis, but with histologically proven malignant extension to small bowel or omentum

IIIa Tumor grossly limited to the true pelvis, with negative nodes, but with histologically confirmed microscopic seeding

of abdominal peritoneal surfaces, or histologic-proven extension to small bowel or mesentery

IIIb Tumor of one or both ovaries with histologically confirmed implants, peritoneal metastasis of abdominal peritoneal

surfaces, none exceeding 2 cm in diameter; nodes are negative

IIIc Peritoneal metastasis beyond the pelvis; 2 cm in diameter and/or positive retroperitoneal or inguinal nodes

Stage IV Growth involving one or both ovaries with distant metastases. If pleural effusion is present, there must be positive

cytology to allot a case to stage IV; parenchymal liver metastasis equals stage IV

aTo evaluate the impact on prognosis of the different criteria for allotting cases to stage Ic or IIc; it would be of value to know if rupture of the

capsule was spontaneous, or caused by the surgeon; and if the source of malignant cells detected was peritoneal washings, or ascites.

From Heintz et al.
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from high-risk women, and normal-appearing ovaries

contralateral to stage I carcinomas, have generated

conflicting data [312].

Surface Epithelial Dysplasia

Investigators have studied ovarian surface epithelium in

the vicinity of carcinomas in an attempt to define the

putative entity of ‘‘ovarian dysplasia,’’ and have reported

atypical cellular and nuclear features that appear more

frequently in ovarian surface epithelium near or contra-

lateral to carcinomas in comparison to control ovaries.

Much of these data derive from one group of investigators

and have not been independently validated [308]. Some

investigators have reported that, although not identifiable

by light microscopy, subtle nuclear changes identified

by image analysis are detectable in the surface epithelium

of ovaries prophylactically removed from high-risk

women in comparison to controls. In contrast, another

group of investigators examined high-risk ovaries under

oil immersion and found only subtle atypical features that

were not significantly more common in cases than con-

trols [308].

Surface Epithelial Inclusions

The superficial ovarian cortex often contains simple

glands and cysts lined by a single layer of flat or nonde-

script cuboidal epithelium, which often undergoes meta-

plasia to tubal-type epithelium. These are termed surface

epithelial or cortical (formerly ‘‘germinal’’) inclusions,

and they are more common in older women (see also
>Chap. 12, Non-neoplastic Lesions of the Ovary). Their

origin is unknown. Historically they have been considered

to arise after post-ovulatory repair of the damaged ovarian

surface; however the evidence for this is weak [121]. It has

been stated that they arise when invaginations or clefts of

the ovarian cortex lined by surface epithelium lose their

connection to the surface. However, this circumstantial

observation may be based on confusion of tangentially

sectioned clefts with inclusions [312]. Conceivably, the

origin of inclusions could be the fimbrial epithelium,

which is in close apposition with the ovarian surface

epithelium [168, 258] (> Fig. 14.1c). Ovarian surface

adhesions may also play a role.

Some studies on prophylactic oophorectomy speci-

mens in high-risk women and normal-appearing ovaries

contralateral to stage I carcinomas have shown a higher

. Table 14.4

Distribution of ovarian carcinoma by cell type and FIGO stage, Washington Hospital Center, 1991–2009 (% in parentheses)

Ia no. (%) II no. (%) III no. (%) IV no. (%) Total no. (%)

Serous, high grade 10 (2.5) 7 (1.5) 148 (34) 49 (11) 214 (49)

Serous, low graded 0 0 14 (3) 3 (0.5) 17(4)

Serous peritoneal 0 1 (0) 43 (10) 18 (4) 62 (14)

Endometrioid 16 (3.5) 6 (1.5) 8 (2) 2 (0.5) 32 (7.5)

Clear cell 13 (3) 8 (2) 11 (2.5) 5 (1) 37 (8.5)

Mucinous 11 (2.5) 0 2 (0.5) 0 13 (3)

Seromucinous 3 (0.5) 1 (0) 1 (0) 0 5 (1)

Transitional 2 (0.5) [1b] 0 [6b] 0 2 (0.5)

Mixed 4 (1) 2 (0.5) 9 (2) 3 (0.5) 18 (4.0)

Undifferentiated 0 0 1 (0) 0 1 (0)

Carcinosarcoma 1 (0) 3 (0.5) 23 (5.5)c 5 (1) 32 (7.5)

Squamous 0 0 0 2 (0.5) 2 (0.5)

Total 60 (14) 28 (6.5) 260 (60) 87 (20) 435

aOnly 41 (68%) of stage I tumors were comprehensively staged, including 5 high-grade serous carcinomas.
bThere were two stage I malignant Brenner tumors. We classify transitional cell carcinomas (TCCs) as serous carcinoma; the remaining seven cases

are included under the serous category.
cFour stage III carcinosarcomas were primary peritoneal tumors.

Percentages under 10% are rounded to the nearest 0.5%. Sum of percentages is not 100% due to rounding.
dSerous, low grade are invasive carcinomas.
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number of these cortical inclusions in comparison to

controls, but others have not confirmed these findings.

These studies have also evaluated a variety of other fea-

tures including cortical invaginations (clefts) and surface

papillomatosis, and some have found the latter two to be

more common in cancer-prone ovaries than in controls,

but these findings have not been confirmed by other

investigators [258, 312]. Many of these studies have sig-

nificant drawbacks and are not strictly comparable to one

another. For example, the method of quantitation of

cortical inclusions and clefts is variable [312].

Endometriosis

Although the precursors of ovarian carcinoma are for

the most part unknown, endometriosis is the best

documented and most easily recognized precursor. This

is because carcinomas arising in endometriosis are Type

I tumors, which grow slowly; therefore there is a greater

window of opportunity for discovery prior to obliteration

of the precursor lesion by the carcinoma. Endometriosis is

common and found in 10% of reproductive-age women,

but the risk of malignant transformation in an individual

patient is very low. Nonetheless, endometriosis is associ-

ated with up to about 20% of ovarian cancers and is

acknowledged to be the precursor of many endometrioid

and clear cell carcinomas and an occasional mucinous

carcinoma [392]. Serous carcinomas may be found coin-

cidentally in women with endometriosis, but do not

appear to be histogenetically related.

The plausibility of endometriosis as an ovarian cancer

precursor is supported by our understanding of endome-

trial cancer precursors. Atypical endometrial hyperplasia

in the uterus is a well-defined precursor of endometrial

adenocarcinoma (see >Chap. 8, Precancerous Lesions of

the Endometrium), and changes similar to this lesion are

occasionally observed in endometriosis. In addition, atyp-

ical changes are also seen in endometriosis in the vicinity

of endometrioid adenocarcinomas of the ovary, and even

more frequently in association with clear cell carcinoma.

On occasion, the full morphologic spectrum from

Fimbria

Ovulation
site

Ovary

. Fig. 14.1c

Schematic of proposed mechanism for the origin of ovarian surface epithelial inclusions from fimbrial epithelium. Epithelial

cells from fimbria implant on site of rupture on the ovary where ovulation occurred. These epithelial cells can conceivably

invaginate to form a cortical inclusion cyst
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endometriosis with hyperplasia to atypical hyperplasia

and well-differentiated endometrioid adenocarcinoma

can be observed. The risk of neoplastic transformation

appears to be low [298]. Further support for the prema-

lignant potential of endometriosis comes from molecular

biologic studies that have demonstrated molecular alter-

ations, including LOH in the PTEN gene and microsatel-

lite instability [6, 374], as well as chromosomal

aberrations including trisomies and monosomies [159],

all indicative of a neoplastic process [351]. Therefore,

a significant proportion of endometriotic lesions have

the potential to undergo additional genetic changes and

malignant transformation. Parenthetically, if ovarian

endometriotic cysts were classified as benign epithelial

neoplasms, which some certainly are, this would radically

change the distribution of ovarian surface epithelial

tumors. More specifically, in our series (> Table 14.5),

endometriomas would be at least as common as serous

cystadenoma and therefore would be the most common

benign ovarian neoplasm. Alternatively, since endometri-

osis is probably of endometrial origin, it can be argued

that tumors arising in endometriosis are ultimately not of

ovarian origin.

It has been estimated that carcinoma develops in

0.3–3% of cases of endometriosis [6, 336] but this is very

likely an overestimate since a large number of cases of

endometriosis never come to biopsy. The true figure is

probably closer to 0.3% or lower. Ovarian endometriosis

appears to be significantly more likely to undergo malig-

nant transformation than extraovarian endometriosis

[336]. As noted earlier, the relative proportion of

endometrioid and clear cell carcinomas that are associated

with endometriosis is much higher than that for the

other cell types.

Further evidence that endometriosis is a precursor of

ovarian carcinoma is provided by large studies from

Sweden and Japan. In a Swedish study of over 20,000

women hospitalized with endometriosis, after a mean fol-

low-up of 11.4 years, the risk of ovarian cancer in com-

parison to the control population was 1.9. Patients with

a long-standing history of endometriosis (10 years or

longer) had a relative risk of 4.2 [308]. In a study in

Japan of 6,398 women with endometriosis, the standard-

ized incidence ratio was 9.0 after 17 years of follow-up,

with a risk of 13.2 in women diagnosed after age 50 [152].

In the latter study, the mean age at diagnosis of ovarian

carcinoma was 51, a reflection of the significantly younger

age of women with endometriosis-associated cancers (see
>Table 14.1 and ‘‘Endometrioid adenocarcinoma associ-

ated with endometriosis,’’ later in this chapter).

. Table 14.5

Distribution of 1,000 ovarian epithelial tumors by cell type. Washington Hospital Center, 1999–2008

Benign (%)

Atypical

proliferative (%)a Malignant (%)b Total (%)

Serous 48.9c 1.8 16.6 67.3

Endometrioid 0.9d 0.2 1.9 3

Clear cell 0 0.2 2.2 2.4

Mucinous 7.4e 0.9 0.6 8.9

Seromucinous 1.7 0.4 0.4 2.5

Transitional 9.8f 0.1 0.6 10.5

Mixed 0.6g 0 1.0 1.6

Undifferentiated – – 0 0

Carcinosarcoma – – 2.3 2.3

Squamous 1.4 – 0.1 1.5

Total 70.7 3.6 25.7 100

aAlso referred to as ‘‘borderline’’ tumors, and includes those with intraepithelial carcinoma and/or microinvasion.
bIncludes peritoneal primaries.
cIncludes 1.7% with focal atypia.
dIncludes 0.2% proliferative endometrioid tumors.
eIncludes 0.6% with focal atypia.
fIncludes metaplastic Brenner tumors.
g0.5% serous-endometrioid and 0.1% mucinous-endometrioid.
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Benign andAtypical Proliferative Neoplasms

Although the natural history of benign ovarian tumors

cannot be observed since they must be completely

removed for accurate diagnosis, the observation of mor-

phologically benign areas within carcinomas, and recent

molecular data, strongly suggest that borderline tumors

are precursors of low-grade serous, endometrioid and

mucinous carcinomas (Type I tumors in the dualistic

model). The evidence supporting these conclusions is

discussed in their respective sections.

Serous Tubal Intraepithelial Carcinoma
(STIC) and p53 Signature

It has recently been proposed that the origin of some

serous carcinomas is the tubal fimbriae [168, 287]. The

fimbriae normally extend over, and are in close contact

with, the ovarian surface. As noted earlier, the origin of

surface epithelial inclusions is unknown. Reported associ-

ations of chronic salpingitis with both ovarian serous

tumors and tubal carcinomas [71, 309] suggest the possi-

bility of incorporation of fimbrial epithelium into the

ovarian cortex via adhesions or a role of salpingitis in

tubal carcinogenesis [258, 287].

The typical fallopian tube carcinoma is a high-grade

serous carcinoma and, until recently, was felt to be char-

acterized by a dilated tubal lumen containing grossly obvi-

ous tumor. However, a fimbrial carcinoma might not lead

to a dilated tubal lumen and could be misinterpreted as

ovarian in origin. Epithelial atypia, carcinoma in situ,

and small high-grade serous tubal carcinomas have been

found in prophylactic specimens fromwomen with BRCA

mutations (>Table 14.6). In addition, it is frequently

impossible to completely separate the ovary and tube for

evaluation in serous carcinoma. All of these observations

suggest the possibility that some apparent ovarian cancers

are in fact tubal in origin [59, 168, 258, 287]. Carcinoma

involving the tubal mucosa is generally regarded as sec-

ondary when there is also tumor in the ovary, peritoneum,

and/or endometrium [191, 287]; however this is an

assumption. Many of the dominant tumorous adnexal

masses appear to be paraovarian and/or extensively

involve the fallopian tube in a manner consistent with

peritoneal or tubal origin. Sometimes the fallopian tube

cannot be identified, perhaps in some cases because a large

cystic carcinoma is actually an unrecognizable tube filled

with carcinoma. The identification of TP53 mutations in

TICs as well as in high-grade serous carcinomas provide

further support for the tubal origin of many high-grade

serous carcinomas (see >Chap. 11, Diseases of the

Fallopian Tube and Paratubal Region).

Meticulous examination of risk-reducing salpingo-

oophorectomy (RRSO) specimens has disclosed occult

invasive carcinomas in 3% of cases: 53% ovarian, 39%

tubal, and 8% peritoneal (> Table 14.6), and it has been

suggested that some apparent primary peritoneal carcino-

mas after RRSO reflect undetected microscopic ovarian

carcinomas [44]. It has also been suggested that some

apparent peritoneal carcinomas in women who have

undergone oophorectomy but not salpingectomy may

reflect metastases from primary tubal carcinomas [88].

Foci of tubal carcinoma in situ and atypical hyperplasia

have been reported in RRSO specimens, and the tubal

fimbria seems to be a preferred site [42, 43, 149, 212,

287] (See >Chap. 11, Diseases of the Fallopian Tube and

Paratubal Region). The reported frequency of occult inva-

sive carcinomas in prophylactic specimens varies widely;

0–12% among 16 series including 1,750 patients

(>Table 14.6). This wide range could reflect differing

thresholds for the diagnosis of tubal carcinoma, particu-

larly carcinoma in situ. In addition, there are several

potential sources of bias in these types of studies [151].

In light of the above findings, the search for precursors

of Type II ovarian carcinomas has shifted to the fimbriae of

the fallopian tubes, where serous tubal intraepithelial car-

cinomas (STICs) have been identified in association with

a high proportion of high-grade serous carcinomas. STICs

contain TP53 mutations and are cytologically malignant,

but are confined to the tubal epithelium. More recently it

has been found that that there are short stretches of mor-

phologically normal tubal epithelium that are

immunohistochemically positive for p53, and that have

a Ki-67 proliferation index higher than normal tubal epi-

thelium but lower than STICs. A minimum of 12 tubal

secretory epithelial cells that are p53 positive has been

proposed as a definition for a ‘‘p53 signature,’’ which is

a candidate for a STIC precursor. p53 signatures have been

associated with STICs as well as apparent ovarian serous

carcinoma, but are also found in the general population.

TP53 mutations have been found in a majority of p53

signatures. These findings have led to the proposal that

the p53 signature is the long-sought precursor of a subset

of ovarian high-grade serous carcinomas. Much of these

data derive from one group of investigators and await

confirmation in larger series and by other investigators.

Nonetheless, this is an attractive hypothesis that fits much

of the data that have hitherto been difficult to reconcile

regarding the origin of ovarian cancer. A more compre-

hensive discussion can be found in>Chap. 11, Diseases of

the Fallopian Tube and Paratubal Region.
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The importance of the fimbriae in carcinogenesis is

highlighted by a recent study which describes the junction

of the peritoneum with the fimbrial epithelium (tubal-

peritoneal junction (TPJ)) [314]. Since junctions between

different types of epithelium are known to be hot spots for

carcinogenesis (e.g., the gastroesophageal and anorectal

junctions), the presence of the TPJ in and around the

fimbriae suggests that this junction is in fact the source

of serous carcinomas. That study also found transitional

metaplasia to be common and perhaps normal at the TPJ.

In light of the above findings, it can be argued that since

serous carcinomas are usually of fimbrial origin,

endometrioid and clear cell carcinomas are ultimately of

endometrial origin, and Brenner and mucinous tumors

may also arise in the fimbriae via transitional metaplasia

[168], it may be the case that no ‘‘ovarian surface epithelial

tumors’’ are of ovarian origin. This would make gonadal

stromal and germ cell tumors the only true ovarian

(gonadal) tumors, just as in the testis, and is consistent

with the fact that men do not have fallopian tubes to give

rise to these epithelial tumors.

Familial (Hereditary) Ovarian Cancer

BRCA and Other Genes

At least 10% of ovarian carcinomas arise in the setting of

highly penetrant, autosomal dominant genetic predispo-

sition. Hereditary ovarian cancer has been recently

reviewed [263, 284]. Three major types of genetic predis-

position to ovarian cancer have been identified, including

site-specific ovarian cancer, hereditary breast/ovarian can-

cer, and hereditary non-polyposis colorectal cancer

(HNPCC, Lynch syndrome II). Notably, the increased

frequency of ovarian cancer in relatives of women with

. Table 14.6

Incidental carcinomas found in prophylactic salpingo-oophorectomy specimens

Series Year No. cases

No. invasive

carcinomas

(ovarian/tubal/

peritoneal)

Serous tubal

intraepithelial

carcinoma

Lu [193] 2000 50 3 (2/0/1) 0

Colgan [61] 2001 60 4 (2/2/0) 1

Leeper [180] 2002 30 2 (0/1/1) 2

Kauff [143] 2002 98 3 (2/1/0) 0

Rebbeck [269] 2002 259 6 (6/0/0) 0

Olivier [245] 2004 128 5 (3/2/0) 0

Meeuwissen [214] 2005 133 1 (0/1/0) 0

Powell [261] 2005 67 4 (3/1/0) 3

Casey [44] 2005 238 0 0

Lamb [172] 2006 113 2 (0/1/1) 4

Carcangiu [42] 2006 50 6 (2/4/0) 3

Finch [88] 2006 159 6 (4/1/1) 1

Gaarenstroom [96] 2006 127 0 0

Medeiros [212] 2006 13 2 (0/2/0) 3

Schmeler [294] 2006 47 0 0

Laki [171] 2007 89 4 (2/2/0) 0

Hermsen [122] 2007 89 3 (1/2/0) 0

Total 1750 51 (27/20/4) 17

Some incidental carcinomas that are reported to have involved both ovary and tube were assigned as primary ovarian unless a clear histologic

description permitted assignment as a tubal primary or a clear gross description described a dominant tubal mass. Some incidental ovarian surface

carcinomas could reflect a peritoneal primary.
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ovarian cancer is not paralleled by an increase among

relatives of women with ‘‘borderline’’ or mucinous ovar-

ian tumors.

Site-specific ovarian cancer is recognized in families in

which two or more first- or first- and second-degree

relatives have ovarian carcinoma. The lifetime risk of

ovarian carcinoma is approximately threefold higher in

these families than in the general population. This type of

hereditary predisposition is currently considered an

‘‘ovarian-specific’’ variant of hereditary breast/ovarian

cancer, as no susceptibility gene other than BRCA1 and

BRCA2 has been identified.

Hereditary breast and ovarian cancer is associated with

germline mutations of either BRCA1 or BRCA2. The risk

of developing ovarian carcinoma by age 70 years for

BRCA1 and BRCA2 carriers is estimated as 40% and

18%, respectively [53]. The BRCA1 and BRCA2 genes

map to chromosome 17q and 13q, respectively, and

encode proteins that play important roles in DNA repair,

cell cycle checkpoint control, protein ubiquitinization,

and chromatin remodeling [284]. Germline mutations of

these genes include small deletions, insertions, point

mutations, and gene rearrangements that typically lead

to prematurely truncated protein products. Mutations

are widely distributed throughout both genes. Given the

genes’ large size and the absence of mutational ‘‘hotspots,’’

mutation screening based on traditional sequencing

approaches is cumbersome and has been largely

supplanted by new automated technologies allowing

rapid mutation detection. Studies suggest the site of the

mutation within these genes may correlate with risk for

ovarian cancer. For example, mutations between nucleo-

tides 2,401 and 4,190 in BRCA1 increase the risk of ovarian

cancer, but reduce the risk of breast cancer [268]. Muta-

tions involving nucleotides 4,075–6,503 of BRCA2 exon 11

are also associated with increased risk of ovarian cancer,

and hence, this region has been referred to as the ‘‘ovarian

cancer cluster region’’[100]. Mutations of BRCA1 and

BRCA2 are uncommon in sporadic cases of ovarian carci-

nomas, but these genes are functionally inactivated in

a substantial fraction of cases through allelic deletions

and/or silencing due to promoter hypermethylation.

Increased risk for developing ovarian cancer has also

been observed in patients affected by HNPCC, and this

accounts for about 2% of ovarian cancers [195]. This

autosomal dominant syndrome is associated with elevated

risk of colon carcinoma without polyposis, endometrial

carcinoma, and less frequently, carcinomas of other organs,

including the ovary. HNPCC is caused by mutations in

genes that encode proteins involved in DNA mismatch

repair. Over 70% of individuals with HNPCC harbor

germline mutations of hMSH2 or hMLH1, with mutations

of hPMS1, hPMS2, and hMSH6 being less common. Stud-

ies of ovarian carcinomas arising in the setting of HNPCC

are rather limited, but in one retrospective series of 80

affected patients including 31 known and 35 presumptive

mutation carriers, ovarian cancers were found to arise at

an earlier age than sporadic cases and tended to be well or

moderately differentiated and relatively low stage (FIGO

stage I or II) at diagnosis [373].

Clinicopathologic Features of Familial
Ovarian Cancers

Ovarian cancer in women with familial ovarian cancer

occurs at a younger age than sporadic ovarian cancer.

For BRCA1-associated ovarian cancer, the age at diagnosis

is about 53 years, and for Lynch syndrome II, 40 years

(>Table 14.1). In the largest series with centralized

pathology review [375], cancers in BRCA carriers were

compared to those in noncarriers. Among 220 women,

mutation-associated tumors were of significantly higher

grade and stage as compared to non-mutation-associated

tumors. No mucinous and no borderline tumors were

found in the mutation-associated group. Primary perito-

neal carcinoma occurred rarely in both groups. Nearly all

mutation-associated tumors appear to be high-grade

high-stage serous carcinomas, slightly but significantly

different from the distribution in the general population

[317]. Despite the unfavorable stage and grade distribu-

tion, the prognosis for germline BRCA-mutation-

associated familial cases appears to be somewhat better

than for sporadic cases. In sporadic ovarian cancer, absent

or reduced BRCA1 protein expression is more common in

high-stage, high-grade serous carcinomas as compared to

low-stage and non-serous carcinomas [352].

Mouse Models of Ovarian Cancer and
Implications for Treatment

Genetically engineered mouse (GEM) models of each

major subtype of ovarian cancer will undoubtedly prove

useful for improving knowledge of ovarian cancer biology

and for preclinical testing of signal transduction inhibitors

as novel therapeutics. Historically, most animal models of

ovarian cancer were based on xenografting human ovarian

cancer cells into immunodeficient mice. Such models have

limitations, including incomplete recapitulation of

tumor–host interactions and inability to replicate early

stages of tumor development. Recently described GEM
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models of ovarian cancer appear to overcome some weak-

nesses of the xenograft models as tumors arise

orthotopically in immunologically intact animals and

more closely mimic the behavior of human ovarian

cancers. One approach involves ex vivo genetic modifica-

tion of primary murine ovarian surface epithelium

(MOSE) [249]. In this model, MOSE cells were removed

from p53-/- transgenic mice expressing the cell surface

avian retroviral receptor (ARR) under the control of the

keratin-5 promoter and cultured in vitro for several

generations. The cultured MOSE were infected, via the

ARR, with replication-competent avian leucosis-derived

vectors carrying oncogenes, such as c-MYC, KRAS, or

AKT. MOSE cells expressing various combinations of

oncogenes were then surgically transplanted under the

ovarian bursa of recipient mice. The addition of any

two of the oncogenes was sufficient to induce tumor

formation when infected cells were injected at subcutane-

ous, intraperitoneal, or ovarian sites. In another model,

a promoter element from the murineMüllerian Inhibitory

Substance II Receptor (MISIIR) gene was used to drive

expression of SV40 T-Ag (large and small) in MOSE [64].

In this model, approximately 50% of female mice develop

bilateral poorly differentiated ovarian carcinomas.

Flesken-Nikitin and colleagues used an alternative

approach to conditionally inactivate the p53 and Rb

tumor suppressors in the mouse ovarian surface epithe-

lium [89]. A single ovarian intrabursal injection of recom-

binant adenovirus-expressing Cre recombinase (AdCre)

in female mice homozygous for conditional (floxed) p53

and Rb alleles led to development of ovarian carcinomas.

Mice from all three models develop poorly differentiated

papillary carcinomas of the ovary with greatest resem-

blance to human serous carcinomas. The tumors dissem-

inate intraperitoneally and are frequently accompanied by

bloody ascites.

Given the morphological and molecular heterogeneity

of ovarian carcinomas described above, a goal for

researchers in the field is the development of mouse

models that recapitulate each major histological type of

ovarian cancer. Toward that end, Dinulescu and colleagues

used ovarian bursal injection of AdCre to coordinately

activate an oncogenic KRas allele and inactivate Pten in

the MOSE [75]. Although ovarian carcinomas resembling

endometrioid adenocarcinomas developed, as described

above, KRAS mutations in human ovarian endometrioid

carcinomas are rather uncommon, and data supporting

cooperation between mutant KRAS and PTEN loss in

human tumors are lacking [383]. In light of the data

identifying frequent co-occurrence of canonical Wnt and

PI3K/Pten/Akt signaling defects in the human tumors,Wu

and colleagues employed ovarian bursal injection of

AdCre to conditionally inactivate the Pten and Apc

tumor suppressor genes in the ovarian surface epithelium

of Apcflox/flox; Ptenflox/flox mice [383]. The injected ovaries

uniformly and rapidly developed tumors with similar

morphology to human ovarian endometrioid cancers. In

addition, the mouse tumors exhibited biological behavior

and gene expression patterns similar to their human

tumor counterparts with comparable signaling pathway

defects. It is expected that mouse models of ovarian cancer

will yield new insights into ovarian cancer pathogenesis,

particularly with respect to putative precursor lesions and

mechanisms by which tumors develop and progress.

Implications for Treatment

Mouse models that faithfully recapitulate their human

tumor counterparts may prove especially useful for preclin-

ical testing of novel therapeutics that target specific molec-

ular defects in the tumor cells. Animal models such as this

are expected to accelerate the translation of promising new

therapies from the laboratory to the clinic. The readily

recognizable aberrations of specific signaling pathways in

many Type I tumors including low-grade serous carcino-

mas, low-grade endometrioid carcinomas, and mucinous

carcinomas suggest that inhibitors targeting specific com-

ponents of these pathways may be effective for treating

patients with advanced-stage disease that is refractory to

current chemotherapy. For example, MEK inhibitors such

as CI-1040 and Quercetin from red wine extract deserve

consideration as therapeutic agents for patients with low-

grade serous carcinomas [175]. This notion is supported

by studies of Pohl et al., who demonstrated that treatment

of ovarian serous carcinoma cells harboring KRAS or

BRAF mutations with a MEK inhibitor, CI-1040, resulted

in significant growth inhibition in vitro as compared to

tumor cells with wild-type KRAS and BRAF [259]. Since

low-grade serous carcinoma and its presumptive precur-

sor, APST, have a high frequency of mutations in KRAS

and BRAF, future clinical trials should help to determine if

MEK inhibitors can prolong disease-free interval and

overall survival in patients with advanced-stage low-

grade serous carcinomas. Similarly, the observation that

growth of murine ovarian carcinomas with PI3K/Pten

signaling pathway defects is profoundly inhibited by

drugs that target this pathway provides further support

for testing such agents in women with disseminated low-

grade (Type I) endometrioid carcinomas.
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Finally, the high level of genetic instability that char-

acterizes the majority of ovarian epithelial cancers (i.e.,

Type II tumors) presents a tremendous challenge with

respect to the development of effective screening pro-

grams and therapeutic strategies that target the particular

molecular defects present in a given patient’s tumor. The

lack of shared aberrations of cellular signaling pathways

(except those mediated by p53) in high-grade serous and

endometrioid carcinomas makes it difficult to design tar-

get-based therapies for these tumors at present. Clearly,

a major goal of ongoing work in the field is to identify

additional ‘‘hallmark’’ genetic alterations that characterize

the Type II tumors. As our understanding of the molecular

pathogenesis of each major type of ovarian carcinoma

improves, the design of ‘‘personalized’’ therapeutic regi-

mens based on the particular alterations present in a given

patient’s tumor may become a reality. It is reasonable to

hope that drugs targeting specific molecular defects in

tumor cells could be used alone or in combination with

existing treatment modalities to substantially improve the

clinical outcome for women with ovarian cancer.

Screening and Prevention

Screening Tests

An understanding of the new model of ovarian cancer

pathogenesis has important implications for ovarian can-

cer screening. A presumptive goal of screening should be

to detect high-grade serous carcinoma in stage I. Since

high-grade serous carcinomas, which account for the vast

majority of ovarian cancer deaths, are usually relatively

small at their site of origin even when they are widely

disseminated, both vaginal ultrasound and serum CA125

lack sufficient sensitivity and specificity to effectively

detect them at a curable stage, if one even exists. Screening

trials have generally identified stage I non-serous tumors,

borderline tumors, nonepithelial tumors, and advanced-

stage serous carcinomas, with the identification of stage I

high-grade serous carcinoma an exceedingly rare event,

even in series focusing on high-risk women [214, 359].

In a compilation of some recent series, among over

338,000 women screened, there were only 242 invasive

cancers detected, the majority of which were already in

advanced stage (>Table 14.7). Over 3,100 women had

to be screened to detect each low-stage carcinoma. Further-

more, advanced-stage serous carcinomas have been detected

during intervals after a normal screen in several large studies

[219], providing further evidence that the time course of

progression of typical ovarian cancer is not amenable to

effective screening by transvaginal sonography.

The fact that many ovarian cancer patients in retro-

spect have had symptoms, sometimes chronic, prior to

diagnosis, has led to efforts to develop a symptom index

for early diagnosis [10]. Unfortunately, this is unlikely to

be effective because the early symptoms of ovarian cancer

are too nonspecific and very common. Moreover, the

relatively low prevalence of ovarian cancer in the general

population makes the development of an effective screen

test extremely challenging [127].

In contrast to Type II tumors, only about 20% of

ovarian carcinomas are Type I tumors. These appear to

grow slowly from benign cystadenomas, atypical prolifer-

ative tumors, and endometriomas, which become quite

large before undergoing malignant transformation. As

a result, most patients with these tumors are diagnosed

with large pelvic masses on pelvic examination without

the need of ultrasound before the neoplasms have under-

gone malignant transformation or peritoneal dissemina-

tion. This sequence of events with delayed transformation

and dissemination accounts for the high proportion of

FIGO stage I, low-grade cases among Type I carcinomas

(mucinous and endometrioid) as compared to high-grade

serous carcinomas.

. Table 14.7

Recent screening trials based primarily on pelvic ultrasound

Series Year

No. of

patients

Stage I or

low-stage

cancersb
High-stage

cancers

Rufford

[283]a
2004 110,317 31 16

Buys [38] 2005 28,816 1 18

Van Nagell

[360]

2007 25,327 14 15

Kobayashi

[153]

2008 41,688 17 10

Partridge

[253]

2009 34,261 17 43

Menon

[219]

2009 98,308 28 32

Total 338,717 108 134

aCompiled from a 1983–2000 review.
bSome series grouped stage II with stage I as ‘‘low stage.’’

Atypical proliferative (borderline), germ cell, and stromal tumors are

excluded. All invasive carcinomas, including those of tubal or perito-

neal origin, are included.
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Prevention

Few data are available regarding prevention of ovarian

cancer. In the Nurse’s Health Study of over 80,000

women, there was a modest inverse association between

caffeine intake and ovarian cancer risk inwomen not using

hormones, while alcohol and smoking had no effect, with

the exception of smoking, which increased the risk of

mucinous carcinoma [358]. A large review found that

smoking doubles the risk of mucinous carcinoma [141];

however, data on mucinous tumors prior to the mid- to

late-1990s are unreliable because it is now recognized that

most mucinous carcinomas involving the ovary are met-

astatic (see > Epidemiology, earlier in this chapter, and
>Mucinous Tumors, later in this chapter).

RRSO is often performed in patients at high risk of

ovarian cancer. Unfortunately, the reduction in risk is not

complete and appears to be only about 95–98%. The risk of

primary peritoneal serous carcinoma is significant and esti-

mated at 0.2–0.35% per year after salpingo-oophorectomy

[44, 88] with a slightly higher risk for BRCA1 carriers [44].

Nearly all reported cases have occurred within 10 years of

prophylactic surgery; however, longer follow-up might

reveal a more extended period of increased risk.

Prognostic Factors

The only universally accepted prognostic factors for patients

with ovarian cancer are FIGO stage and, in stage IIIC and IV

patients, volume of residual disease after surgical staging

(with or without debulking). Age is a strong prognostic

factor in many studies but may not be independent, as

already discussed (see > Etiology and Risk Factors;
>Age, earlier in this chapter). Other factors that may

be important but about which there is continued debate

include cell type, histopathologic grade, and tumor rupture.

Cell Type and Histologic Grade

The issue of the prognostic importance of cell type

and grade is complex because these features are

interdependent, making it difficult to analyze them sepa-

rately. The vast majority of serous and clear cell carcino-

mas are high grade regardless of the grading system used,

while endometrioid and mucinous carcinomas are more

often low grade [106, 313].

On reviewing the literature, histologic grade is

reported to be a significant prognostic factor in many

studies and in literature reviews. However, most of these

data are not useful because of the number of different

grading systems, the failure to specify which system was

used, the lack of uniform pathologic review, and the fact

that grade is among the most poorly reproducible obser-

vations among pathologists. Two recent large studies with

uniform expert pathology review found that grade was not

an independent prognostic factor onmultivariate analysis:

a Canadian population-based study of 575 patients [106],

and a review of 1,895 stage III patients from a compilation

of Gynecologic Oncology Group (GOG) studies [378].

For all major cell types of ovarian carcinoma, histo-

logic subtype is not an independent prognostic factor

when stage is taken into account, with the possible excep-

tion of clear cell carcinoma, which historically has

portended a very poor outcome. However, many large

recent series have not confirmed this [49, 182, 239, 255,

313, 329, 353, 369, 393] (see >Clear Cell Carcinoma, later

in this chapter). Some recent large studies suggest that

advanced-stage endometrioid carcinomas have a better

progression free and overall survival as compared to

stage-stratified serous carcinoma [338, 378]. This could

reflect a higher proportion of low-grade tumors among

the endometrioid carcinomas as noted above.

At present, grading of ovarian carcinoma is clinically

important only for stage IA, IB, and IIA patients because

chemotherapy can be withheld for low-grade tumors in

view of their excellent prognosis when untreated. Stage IA

and IB, grade 1 carcinomas have survival rates as high

as 97% [106]. However, stage I ovarian cancer is a hetero-

geneous group with only a small minority being serous

carcinomas. Since the decision to treat or not to treat is

a binary one, the data suggest that the binary system can

be used, with chemotherapy withheld for low-grade

stage I, i.e., Type I tumors (see >High-Grade Serous

Carcinoma for further information on grading, later in

this chapter). There are insufficient data available to deter-

mine whether the binary system is appropriate for non-

serous tumors; furthermore, even for serous tumors, only

advanced stage cases have been tested.

Stage, Patterns of Spread, and Survival

The most recent version of the FIGO staging of gynecolog-

ical cancers is shown in>Table 14.3 [119]. FIGO stage is so

powerful a predictor of outcome in ovarian cancer thatmost

other putative prognostic factors are of little importance in

comparison to stage, with the exception of volume of resid-

ual disease after staging and debulking in stages IIIC and IV.

Standard procedures for surgical staging have evolved

over the past 3 decades. In the early 1980s, it became clear

that approximately one third of ovarian cancer patients
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with apparent stage I disease (confined to the ovaries)

were upstaged at subsequent complete staging laparot-

omy. The extent of surgical exploration and tissue sam-

pling are currently quite thorough when performed by

a gynecological oncologist, but suboptimal staging often

still occurs when performed by nonspecialists. Survival

rates for the lower stages gradually improved in the

1970s and 1980s as occult advanced-stage tumors were

detected and properly categorized.

Comprehensive staging as described later in this chap-

ter (‘‘Treatment’’; ‘‘Surgery’’) will generally be sufficient

surgical treatment for patients in stages I and II. Patients

with advanced-stage disease often require debulking, or

cytoreductive surgery, as well. Although cure is uncom-

mon, cytoreductive surgery improves survival. Other ben-

efits include improved patient comfort, reduction in the

adverse metabolic consequences due to tumor including

enhanced ability to maintain nutrition, enhanced ability

to tolerate chemotherapy, and enhanced responsiveness of

residual tumor to chemotherapy. Aggressive primary

cytoreductive surgery has a low morbidity and mortality

rate and is supported by an improved survival rate in

multiple studies. The median survival is about 3–4 years

or longer after optimal cytoreduction as compared to

about 1–2 years after suboptimal cytoreduction. System-

atic lymphadenectomy as compared to removal of only

clinically suspicious nodes improves progression-free sur-

vival by a few months but does not improve overall

survival in optimally debulked patients [48, 341].

Many patients with bulky disease cannot be optimally

cytoreduced at primary surgery. It has been found that

two to three cycles of chemotherapy followed by interval

debulking significantly increases the proportion of

patients who can be successfully cytoreduced.

Staging takes both surgical and pathological findings into

account, hence the term, ‘‘surgicopathologic stage.’’ Stage can

usually be deduced solely from the histopathologic and cyto-

logic findings. However, limited evidence suggests that dense

adhesions of an apparent stage I tumor that require sharp

dissection, leaving a raw area following dissection, or when

dissection results in tumor rupture, are associated with

a prognosis similar to that of a more advanced stage tumor

[250]. At present, it is not clear whether upstaging based

on dense adhesions is warranted, although one recent

study suggests that it is not [299]. This and other problems

in assigning stage are summarized in >Table 14.8.

The stage distribution of ovarian cancer varies by

histological type (>Table 14.4). The highest proportion

of FIGO stage I cases is found among Type I tumors. The

vast majority of mucinous carcinomas are stage I, as are

one-third to one-half of clear cell carcinomas and nearly

half of endometrioid carcinomas. Only 3% of serous car-

cinomas are diagnosed in stage I. Low-grade serous carci-

noma, a Type I tumor, is rarely diagnosed in stage I,

although the morphologically noninvasive form of

MPSC is somewhat more often diagnosed in stage I. In

our series, only 14% of ovarian cancers were stage I, and

. Table 14.8

Problems and pitfalls in staging ovarian carcinoma

Problem Solution

What constitutes ovarian

surface involvement?

Tumor cells directly exposed

to the peritoneal cavity,

generally manifested as

exophytic surface papillae

Does slight leakage warrant

substage C?

Yes

Does rupture of a benign

component of

a heterogeneous tumor

warrant substage C?

No guidelines or data are

available

Does sigmoid colon

involvement indicate stage II

or III?

II. The sigmoid colon is

a pelvic structure

Does invasion of skeletal

muscle of diaphragm,

posterior abdominal wall

(psoas muscles), or anterior

abdominal wall (rectus

muscles) warrant stage IV?

No. This is stage III

Does invasion of the

diaphragm indicate stage IV?

Invasion through to the

pleural surface of the

diaphragm or into the

parietal pleura warrants

stage IV

Does abdominal wall

involvement indicate stage

III or IV?

Invasion through the anterior

rectus sheath, or into

subcutis or skin, warrants

stage IV

Does splenic parenchymal

involvement indicate stage

III or IV?

No guidelines are available

Does dense adherence to

extraovarian structures

warrant upstaging in the

absence of histologic

confirmation of extraovarian

disease?

Unresolved. Practices vary

and FIGO guidelines are not

clear [299]

Are chest CT and other extra-

abdominal evaluations for

apparent stage III patients

needed to rule out stage IV?

No
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one third of these were not comprehensively staged. Five-

year survival rates by stage are shown in >Table 14.9.

Stage I ovarian cancer is confined to the ovaries and

peritoneal fluid or washings. Tumor rupture or tumor cells

in peritoneal washings or ascitic fluid warrant a stage of IC.

Ovarian surface involvement by tumor is also considered to

reflect stage ICdisease.We consider ovarian surface involve-

ment to be present only when tumor cells are exposed to the

peritoneal cavity. Thus, surface involvement is character-

ized by exophytic papillary tumor on the surface of the

ovary or on the outer surface of a cystic neoplasm replacing

the ovary (> Figs. 14.2 and > 14.3); rarely a smooth ovar-

ian tumor surface will be shown to have an exposed single

layer of neoplastic epithelium. Assessment of surface

involvement requires careful gross examination and coop-

eration between the surgeon and the pathologist. Poor

prognostic factors in stage I have historically been grade

3, clear cell type, and IC substage (including rupture).

However, this is controversial [313, 369]. Several large

recent studies have shown that stage IC tumors do not

have a poorer outcome than IA, nor does clear cell histol-

ogy or rupture portend a poor outcome [50, 182, 239, 313,

353]. Occasionally a large ovarian tumor that is stage IB is

associated with a contralateral normal size ovary with

small tumor foci on the surface suggesting that the latter

is metastatic. Among stage I tumors with bilateral involve-

ment, one third have this appearance [313]. Stage IB is

quite uncommon and is found in only 1–5% of stage

I cases [119, 182, 389]. Data from several studies suggest

that stage I clear cell carcinoma is more frequently IC as

compared to the other cell types [313, 329], possibly

because of an increased risk of rupture [353].

Stage II ovarian carcinoma is a small and heterogeneous

group, and comprises less than 10% of ovarian cancers,

6.5% in our series. It is defined as extension or metastasis

to extraovarian pelvic organs. As such, it includes examples

of direct extension to the tubes and pelvic sidewall, as well

as metastatic seeding of the pelvic peritoneum, and there-

fore may include curable tumors that have directly

extended to adjacent organs but have not yet metastasized,

. Table 14.9

Five-year survival by stage (%), in four continents

FIGO

stage

FIGO

[119]

The

USA

[340]

Korea

[57]

The

Netherlands

[370]

Australia

[213]

I 86 91.4 81.2 88

IA 89.6 94

IB 86.1 91.1

IC 83.4 79.8

II 70 75.6 60 65

IIA 70.7 76.4

IIB 65.5 66.9

IIC 71.4 57

III 34 45.7 24.5 27

IIIA 46.7 45.3

IIIB 41.5 38.6

IIIC 32.5 35.2

IV 18.6 17.9 20.4 11.7 12

. Fig. 14.2

Low grade (micropapillary) serous carcinoma. The outer

surface displays exophytic papillary excrescences reflecting

ovarian surface involvement

. Fig. 14.3

Low grade (micropapillary) serous carcinoma. Sectioning

reveals papillary excrescences on both inner and outer

surfaces (same tumor as > Fig. 14.2)
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as well as tumors that have seeded the pelvic peritoneum by

metastasis and therefore have a poor prognosis. Of note, the

sigmoid colon is within the pelvis, and therefore, sigmoid

involvement is stage II (> Table 14.8). As noted earlier,

some ‘‘pathologic stage I’’ tumors are considered ‘‘surgical

stage II’’ by many surgeons [299]. Although stage II is

subclassified into three substages, these do not separate

direct extension from metastasis.

Ovarian cancer most commonly presents in stage III

and the vast majority of these (84%) are stage IIIC [119].

These tumors characteristically spread along peritoneal

surfaces involving both pelvic and abdominal peritoneum

including the omentum, surfaces of the small and large

bowel, mesentery, paracolic gutters, diaphragm, and peri-

toneal surfaces of the liver and spleen. Less often, there is

a solitary dominant primary ovarian tumor that directly

invades bowel or other abdominal structures without the

usual features of peritoneal studding. Ascites is found in

two thirds and its presence correlates with suboptimal

cytoreduction and a higher number of positive lymph

nodes [16]. Metastases to retroperitoneal or pelvic

lymph nodes are found in the majority of patients who

undergo node sampling or dissection and in up to 78% of

advanced-stage patients [117, 135]. Inguinal lymph nodes

are less commonly involved. Nodal metastasis indicates

stage IIIC even in the absence of peritoneal metastasis.

Nodal metastasis without peritoneal metastasis is rela-

tively uncommon and seems to portend a better outcome

as compared to stage IIIC patients with bulky abdominal

disease, even those who have been optimally cytoreduced

[58]. The majority of these have positive para-aortic

nodes. Isolated positive pelvic nodes with negative

para-aortics is very uncommon (0–3%) [117]. Palpable

suspicious nodes are positive in 75% while 32% of non-

suspicious nodes are positive [117]. In node-positive stage

IIIC cases, about one fourth of resected lymph nodes are

positive. Patients with tumors that otherwise appear to be

stage I have lymph node metastases in about 9% of cases;

the corresponding figures for stages II, III, and IVare 36%,

55%, and 88%, respectively. Most studies have shown that

the number of positive nodes has no prognostic signifi-

cance [15]. Rarely, inguinal (stage III), or supraclavicular

(stage IV) node metastases will be the presenting manifes-

tation of ovarian carcinoma [87].

Bowel involvement is grossly evident in 72% of stage

III patients, and 40% require bowel resection [135]. This is

manifested as serosal and subserosal involvement that is

frequently extensive and often forms large tumorous

masses. More than half of patients have multiple bowel

segments involved. The rectosigmoid is the most common

site and is involved in 80% of those with bowel

involvement. Focal invasion of the outer layer of

muscularis propria is not uncommon. Invasion into the

submucosa or transmural invasion with mucosal ulcera-

tion occurs much less often.

Volume of residual disease is an important prognostic

factor in most studies, but this applies only to stages IIIC

and IV, as stages IIIA and IIIB have low-volume disease by

definition (>Table 14.3). Regrettably, there is no standard

definition of optimal versus suboptimal debulking, the lat-

ter group being those considered to have high volume of

residual disease. Criteria used rely on the size of the largest

nodule remaining. Eighty-seven percent of gynecologic

oncologists use 0, 0.5, or 1.0 cm as the threshold, with 1.0

cm the most widely used. Most studies show that the com-

plete elimination of macroscopic disease (i.e., a zero thresh-

old) is associated with the most favorable prognosis [83].

Stage IV is defined as distant metastasis and includes

patients with parenchymal liver metastases and

extraabdominal metastases; 12–21% of patients present

in stage IV [119, 300]. A complete extraabdominal evalu-

ation to exclude distant metastases such as CTof the chest

and other studies is not required to assign stage III

(>Table 14.8). The median survival for stage IV is 23

months. Liver and lungs/pleurae are the most common

metastatic sites, and anterior abdominal wall metastasis

including periumbilical skin and subcutis is frequent.

A solitary distant metastasis is a favorable prognostic

factor as compared to multiple metastases [347].

Lung and pleural metastases have been reported in up

to 45% of ovarian cancer patients [347], and respiratory

failure is one of the most common clinical causes of death.

In one large series, at presentation, 15% of ovarian cancer

patients had pulmonary metastases, and an additional

30% developed pulmonary metastases after a mean of 9

months. During the course of the disease, one third of

patients had pleural effusions, and three quarters of these

contained malignant cells on cytopathological examina-

tion. Among patients with pulmonary involvement, malig-

nant pleural effusion is three times as common as solid

parenchymal lung metastasis. A few studies have shown

that women with malignant pleural effusion do worse

than those with other distant metastases. Historically, the

5-year survival has been 6% after pulmonary metastasis;

however, this has improved to 17–36% as surgical resection

of metastases has been widely performed.

Hepatic metastases have been found in half of ovarian

cancer patients at autopsy. Themedian survival of stage IV

patients with liver metastases is about 1 year. With surgical

resection of metastases, the survival improves to a median

of about 2 years [347]. As with pulmonary metastases,

solitary lesions and those resected with a tumor-free
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margin are associated with a better outcome. In a study of

29 patients with liver metastases, the median time to

recurrence in the liver was 29 months. The median sur-

vival for those having undergone resection of a solitary

nodule was 25 months as compared to 10 months for

those with multiple nodules [189].

Anterior abdominal wall metastases frequently involve

periumbilical subcutis and skin. Extraperitoneal abdomi-

nal wall involvement warranting the stage IV designation

occurs when tumor has invaded through the anterior

rectus sheath (> Table 14.8). Invasion of the rectus muscle

alone is considered stage III. When carcinoma is present in

a specimen labeled ‘‘abdominal wall,’’ if skin is not present

for orientation, review of the operative report or discus-

sion with the surgeon is needed to determine whether

a stage IV designation is warranted. The pathology report

should be explicit in this regard.

Splenic parenchymal metastases are found in 20% of

patients at autopsy. There are no specific guidelines for

changing the stage based on splenic parenchymal metas-

tasis and it is not clear whether splenic involvement is an

adverse prognostic factor in patients who are otherwise

stage IIIC. Among ovarian cancer patients who undergo

splenectomy, only about half have splenic metastases [14].

Diaphragmatic metastases are usually confined to the

peritoneal surface. On occasion, tumor will invade into or

penetrate through the diaphragm and the depth of inva-

sion or extent of involvement may necessitate partial dia-

phragm resection. Penetration of the parietal pleural

surface of the diaphragm warrants designation as stage IV.

As survival rates have improved in the taxane era,

previously rare sites of distant metastasis such as bone

and brain are being diagnosed more often. Brain metasta-

ses are present in 0.1% of patients at presentation [216],

and are found in up to 6% of patients at autopsy. CNS

recurrence is clinically manifested as carcinomatous men-

ingitis in 4–6% of patients, and the median survival is less

than 5 months. About half of patients have multiple brain

lesions, and in 30–40%, the brain is the only site of distant

metastasis. Among patients who develop brain parenchy-

mal involvement after diagnosis, the median time after

diagnosis is about 20 months, and the subsequent survival

is less than 6 months [216, 347]. The absence of extracra-

nial metastases is prognostically favorable. Bone metasta-

ses occur in 1–2% of patients during the course of the

disease and are found in up to 15% at autopsy. The

median survival after bone metastasis is diagnosed is 4

months. Interestingly, among women with a history of

ovarian carcinoma who present with a breast or axillary

mass, one third have metastatic ovarian carcinoma and

two thirds have a primary breast carcinoma [142].

Cytopathology

Ovarian epithelial neoplasms are usually evaluated in two

types of cytopathological specimens: fine-needle aspirates

(FNA) of ovarian cysts and peritoneal fluids (obtained by

peritoneal washing or by aspiration of ascitic fluid).

Intraoperative smears of ovarian tumors can also be useful

adjuncts to, or replacements for, frozen section examina-

tion. Once disseminated, ovarian cancers may also be

examined in FNA specimens or effusions from sites of

distant metastasis. Rarely, the presence of psammoma

bodies in a Pap smear will be the first sign of primary or

recurrent ovarian or peritoneal serous carcinoma, more

commonly when associated with atypical glandular cells of

undetermined significance (AGUS) or in older women

with symptoms and signs suggesting malignancy [223].

In a review of over 200,000 Pap smears, psammoma bodies

were found in six patients, two of whom proved to have

ovarian carcinoma [266]. In a review of 138 cases of

AGUS, 5 (3.6%) proved to have ovarian cancers [344].

Fine-Needle Aspiration of Ovarian Cysts

FNA may be useful in patients who appear to have inop-

erable ovarian cancer or who cannot undergo surgery for

other reasons. Unsatisfactory specimens from ovarian cyst

aspirates are common and limit the usefulness of the

procedure.

FNA specimens frommost carcinomas are cellular and

contain cytologically malignant cells, but accurate subclas-

sification is often difficult and may be impossible based

solely on cytologic material. Features useful in subclassifi-

cation of epithelial neoplasms include psammoma bodies

and papillary structures, which suggest serous differentia-

tion, elongated cells, and focal squamous features that

suggest endometrioid differentiation and cells with abun-

dant clear, frothy, cytoplasm, and prominent enlarged

nucleoli, which suggest clear cell differentiation. Colum-

nar cells with large cytoplasmic vacuoles containing

basophilic cytoplasmic mucin suggest mucinous differen-

tiation and, if malignant nuclear features are present,

should immediately raise the question of metastatic carci-

noma to the ovaries (see >Mucinous Tumors, later in this

chapter, and >Chap. 18, Metastatic Tumors of the

Ovary). FNA specimens from serous carcinomas are usu-

ally very cellular and display malignant cells, singly and in

clusters, with nuclear enlargement, hyperchromasia, irreg-

ular chromatin clumping, and prominent nucleoli. Bizarre

tumor giant cells are common. Mucinous carcinomas

yield mucus and high cellularity with single cells, clusters,
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and syncytial fragments displaying pleomorphism, coarse

chromatin, prominent nucleoli, and vacuolated cyto-

plasm. Exclusion of metastatic mucinous carcinoma is

generally not possible in cytologic material, but if sufficient

material is available for immunoperoxidase stains, the dif-

ferential diagnosis can be narrowed. Cytologic material

from endometrioid carcinomas resembles that from serous

carcinomas but with scanty, more granular cytoplasm,

nuclear crowding, and microacini. Squamous differentia-

tion may be present. Clear cell carcinomas display cells with

abundant pale vacuolated cytoplasm.Nuclear features often

include pleomorphism and macronucleoli.

FNA of benign epithelial neoplasms usually produces

a paucicellular specimen. Most of the material consists of

macrophages and lymphocytes with few epithelial cells.

The background is generally clean, unless torsion or

necrosis has occurred. Benign serous tumors may display

cohesive sheets of uniform cells with round to oval nuclei,

moderate amounts of cytoplasm with well-defined cell

borders, and occasionally cilia. The nuclei have finely

granular chromatin and small nucleoli. Cystadeno-

fibromas also may display spindled stromal cells without

atypia. Mucinous cystadenomas display tall columnar cells

with basal nuclei without atypia and occasionally signet

ring-like cells. Since any ovarian tumor more than a few

centimeters in diameter requires careful gross examina-

tion and directed sampling of different areas, a diagnosis

of a benign epithelial neoplasm on FNA is likely to have

a significant false-negative rate. Atypical proliferative epi-

thelial tumors of all types may display a degree of cytologic

atypia that overlaps with invasive well-differentiated car-

cinoma, and therefore this distinction requires tissue

examination in all cases.

Peritoneal Fluid Cytology

Cytological samples of peritoneal fluid are routinely

obtained during staging procedures for ovarian cancer.

Washings are performed or ascites aspirated upon enter-

ing the peritoneal cavity, prior to surgical manipulation

that could dislodge tumor cells. Cytological findings are

important in substaging early (FIGO I and II) ovarian

cancer; malignant cells in peritoneal washings or ascites

warrants assignment of tumors to stage IC or IIC. Cytol-

ogy is more sensitive in detecting ovarian carcinoma in

ascites than in peritoneal washes, as well as in patients with

peritoneal metastases measuring >0.5 cm as compared to

those with smaller volume disease. Malignant cells are

more often present in ascites as compared to washings,

and their presence correlates positively with volume of

ascites, serous histology, stage, and positive lymph nodes

[16]. Peritoneal serous carcinoma more commonly yields

positive cytologic specimens as compared to ovarian

serous carcinoma [22]. The cytologic features of tumor

cells generally resemble those in FNA specimens (see

above) but may be more degenerate. The prognosis of

patients with stage IC ovarian cancer based on positive

peritoneal cytology is poorer than for stages IA and IB. In

addition, patients with stage III disease with positive

cytology have a poorer prognosis than stage III patients

with negative cytology.

Peritoneal lavage is often performed at the time of

RRSO in high-risk women. Occult carcinomas can be

identified in these cytology specimens. Colgan and asso-

ciates found malignant cells in 3 of 35 such specimens.

One microscopic ovarian surface carcinoma and one in

situ tubal carcinoma were found; no carcinoma could be

identified in the third patient. Endosalpingiosis was found

in 22% [60]. Rarely, malignant cells have been reported in

washings at RRSO without an identifiable carcinoma by

histology [88], and in two studies, positive cytology spec-

imens led to the discovery of early-stage tubal carcinomas

[2, 212].

The main component of benign peritoneal washings is

mesothelial cells arranged singly and in sheets. In

Papanicolou stains, mesothelial cells appear as round or

polygonal cells with dense, cyanophilic cytoplasm and

centrally placed, round nuclei with smooth contours and

finely granular chromatin. Degenerate and reactive meso-

thelial cells often display fine or course cytoplasmic vacu-

olation and a lightly stained perinuclear zone.

The presence of epithelial cells in peritoneal fluid

samples from patients with atypical proliferative (‘‘bor-

derline’’) epithelial ovarian tumors has been highlighted

in the past as a problematic area of cytopathology. This

problem no longer exists because much more accurate

histological subclassification of these neoplasms into

benign and malignant types (see > Serous Tumors and
>Mucinous Tumors sections below) renders the perito-

neal fluid cytology specimens in the vast majority of these

patients who have benign tumors of no importance. The

small proportion of patients who have bona fide carcino-

mas (patients with invasiveMPSCs or APSTs with invasive

implants) can be substaged based on the presence or

absence of epithelial cells resembling the primary ovarian

tumor in the cytology specimens. This situation is rarely

encountered sincemost of these latter tumors are stages III

and IV.

The most important pitfall in the examination of

peritoneal cytology specimens in women involves benign

epithelial proliferations. Women with or without cancer

Surface Epithelial Tumors of the Ovary 14 699



can have endometriosis and/or endosalpingiosis involving

peritoneal surfaces. These lesions often shed epithelial

fragments into peritoneal washings or ascites; in addition,

benign fallopian tube epithelium, particularly if salpingitis

is present, and benign eutopic endometrial tissue via

expulsion through the fallopian tubes may also be shed

into the fluid. If the cells in the fluid are not obviously

malignant, comparison of the cytologic features of the

epithelium in the fluid with those of the tissue sections

are essential in arriving at the correct diagnosis. It is also

important to be aware of the cytological abnormalities

that may be caused by intraperitoneal chemotherapy as

well as radiation, as they may mimic malignancy.

Treatment

Surgery

Initial surgical management of ovarian cancer includes

staging, which is aimed at defining the extent of disease,

and debulking, which is aimed at reducing tumor burden.

In addition to removing the primary tumor intact, total

abdominal hysterectomy, bilateral salpingo-oophorectomy,

and omentectomy are performed. Fertility-sparing surgery

can be performed in selected young patients. Random peri-

toneal biopsies including the diaphragm, and para-aortic

and often pelvic lymph node sampling are essential unless

there is obvious disseminated peritoneal disease.

Comprehensive staging will generally be sufficient

surgical treatment for patients in stages I and II. Patients

with advanced-stage disease often require debulking, or

cytoreductive surgery, as well. Cytoreductive surgery, both

primary (at presentation) and secondary (after recur-

rence), prolongs survival and progression-free interval.

The median survival after first recurrence followed by

secondary cytoreduction is 2–4 years in optimally

cytoreduced patients and about 1 year in suboptimally

cytoreduced patients. Patients operated on by gynecolog-

ical oncologists have superior survival rates as compared

to those operated on by general surgeons [79].

Chemotherapy

The survival for patients with stage IA and IB, low-grade

tumors is 90% or better, and there is no demonstrable

benefit from adjuvant chemotherapy. Stage IC is generally

regarded as a negative prognostic indicator, but some

recent studies have not confirmed this. It is possible that

the inability to demonstrate a prognostic difference

between stages IA and IC in recent studies is due to

a beneficial effect of chemotherapy on stage IC patients.

For low-stage ovarian cancer with prognostic features that

are generally considered adverse (high-grade and stages IC

and IIA), it is not clear whether adjuvant chemotherapy is

superior to no treatment. Although there certainly exists

a group of low-stage patients that are cured without any

further treatment, identification of this group has been

difficult as studies of low-stage patients have evaluated

a wide variety of features and many of the results are

conflicting [313]. Management options for this group

include platinum-based chemotherapy (PBC) with or

without a taxane, or no treatment.

Patients with advanced stage (FIGO III and IV) disease

benefit from chemotherapy using platinum with or with-

out a taxane. PBC has resulted in a significant improve-

ment in response rate, response duration, time to

progression, and overall survival. Long-term survival (>5

years) can be achieved with platinum-based combination

chemotherapy in over 50% of patients with stage III small-

volume residual disease. A recent autopsy study analyzing

patients treated with PBC found that 49% of all PBC-

treated patients had metastases confined to the abdomen

as compared to only 16% of those treated with older

chemotherapeutic regimens. There was a higher frequency

of liver metastases and fewer lung and pleural metastases.

It was therefore suggested that PBC can help prevent

extraabdominal spread [114]. At present, a platinum com-

pound in combination with paclitaxel is the best first-line

chemotherapy for advanced-stage ovarian cancer. Recent

data on platinum-based intraperitoneal chemotherapy

for first-line treatment of optimally debulked stage III

disease have shown about 20% improvement in both

progression-free and overall survival [123], with the

median survival increasing by about 12 months. An NCI

Clinical Announcement in 2006 established a combina-

tion of intraperitoneal and intravenous platinum with or

without a taxane as standard treatment for optimally

debulked stage III patients. However, the optimal regimen

is still not clear and significant toxicity issues remain. The

advantages of the intraperitoneal route include higher

drug concentrations, prolonged tumor exposure, and

reduced systemic toxicity [97].

Occasionally, a cytoreductive procedure is abandoned

due to unresectable disease or inability of the patient to

tolerate the procedure. These patients generally undergo

neoadjuvant chemotherapy to reduce the extent of disease

or improve performance status, followed by interval

debulking surgery. This management does not appear to

700 14 Surface Epithelial Tumors of the Ovary



have an appreciable effect on survival if there is

a concerted upfront attempt at cytoreduction. If there is

no initial attempt at cytoreduction, the survival is inferior

[32, 33, 188].

Second-look laparotomy has no demonstrated effect

on survival. In recurrent ovarian cancer, platinum with or

without a taxane can be of value. Paclitaxel is active in

many patients whose tumors are platinum-resistant.

Other Therapeutic Modalities

Radiation and hormonal therapy may be alternatives in

patients who cannot tolerate surgery or chemotherapy.

Long-term follow-up of patients who received consolida-

tion radiation therapy and those treated with radiation

and melphalan in the 1970s have shown long-term sur-

vival rates comparable to those currently treated with

PBC; however radiation toxicity rates are high [78, 257].

Hyperthermic intraperitoneal chemotherapy combined

with aggressive cytoreduction is used in some centers,

but there are no prospective randomized trials demon-

strating its efficacy [199].

Up to one third of ovarian cancers have amplification

or overexpression of theHER2/neu proto-oncogene; how-

ever, recent success in treating HER2-positive breast can-

cer with trastuzumab has not been repeated in ovarian

cancer [174]. Similarly, immunohistochemical expression

of c-kit (CD117) has been variable, but generally low,

suggesting that imatinib will not be of value [145]. Ampli-

fication and immunoreactivity for EGFR have been

reported in 20% and 28% of ovarian cancers, respectively,

and clinical responses to gefitinib, an EGFR inhibitor, have

been variable but generally low [335]. The VEGF inhibitor,

bevacizumab, has shown some activity in ovarian cancer,

but the data are preliminary [163]. In vitro drug-resistance

assays are sometimes used to guide therapy, more often

with recurrent tumor, but data are limited.

Pathology of Ovarian Epithelial
Neoplasms

The World Health Organization (WHO) classification of

surface epithelial tumors is summarized in >Table 14.10,

and the distribution of ovarian surface epithelial tumors is

shown in >Table 14.5. Ovarian epithelial tumors com-

prise about half of all ovarian tumors, and account for

about 40% of benign tumors and nearly 90% of malignant

tumors. A uniform series using standard histologic criteria

to assess the distribution of ovarian tumors has not been

reported since Russell’s review of 1,000 surface epithelial

tumors in the late 1970s [308]. We have recently evaluated

1,000 consecutive ovarian surface epithelial tumors

accessioned at the Washington Hospital Center from

1999 to 2009 (>Table 14.5). Although not population-

based, our data on carcinomas are very similar to popu-

lation-based data from Canada [107] and Sweden [4],

with the exception of a somewhat higher frequency of

mucinous carcinoma in the latter study.

. Table 14.10

The World Health Organization (WHO) classification of

ovarian tumors

Serous tumors

Serous cystadenoma, adenofibroma

Serous tumor of borderline malignancy (of low malignant

potential)

Serous adenocarcinoma

Mucinous tumors, endocervical-like and intestinal types

Mucinous cystadenoma

Mucinous tumor of borderline malignancy (of low

malignant potential)

Mucinous adenocarcinoma

Endometrioid tumors

Endometrioid cystadenoma, adenofibroma

Endometrioid tumor of borderline malignancy (of low

malignant potential)

Endometrioid adenocarcinoma

Clear cell tumors

Clear cell adenofibroma, cystadenoma

Clear cell tumor of borderline malignancy (of low

malignant potential)

Clear cell adenocarcinoma

Transitional cell tumors

Brenner tumor

Brenner tumor of borderline malignancy (proliferating)

Malignant Brenner tumor

Transitional cell carcinoma (TCC) (non-Brenner type)

Squamous cell tumors

Mixed epithelial tumors (specify components)

Benign

Of borderline malignancy (of low malignant potential)

Malignant

Undifferentiated carcinoma

Modified from [297]
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The apparent cell-type distribution has changed sig-

nificantly in the past 2 decades as metastatic mucinous

carcinomas have been recognized and properly catego-

rized. Primary invasive mucinous carcinoma now appears

to be quite uncommon, comprising only 3% of ovarian

carcinomas and less than 1% of advanced-stage carcino-

mas (> Table 14.4) [104, 301], although they appear to be

somewhat more common in Asia with 6.7% found in

a recent Thai study [147]. Carcinosarcoma (malignant

mixed müllerian tumor – MMMT), previously regarded

as a rare primary ovarian tumor, now appears to comprise

over 7% of ovarian carcinomas in the United States and

2.5% in Thailand. This apparent increase in frequency

may be due to more thorough sampling with the identifi-

cation of small sarcomatous components in otherwise

typical high-grade serous carcinomas.

Accurate pathologic classification is predicated on

examination of histological sections that are representa-

tive of the entire neoplasm. Intratumoral heterogeneity is

a common phenomenon of many sites and it is particu-

larly common in ovarian tumors. Since volume is expo-

nentially related to a spherical tumor diameter, small

tumors measuring up to about 5–7 cm can easily be

thoroughly sampled, while larger tumors cannot. A 15

cm solid tumor, for example, would require hundreds of

sections to achieve the same sampling per unit volume as

a 5 cm tumor examined with five sections. Type II tumors,

usually high-grade serous carcinoma, are relatively uni-

form. In contrast, Type I tumors display a wide variety of

patterns and degrees of epithelial proliferation in different

areas. Although extensive sampling is not generally needed

for invasive carcinomas, noninvasive tumors need careful

gross examination and directed sampling of papillary,

solid, and any unusual areas to make certain that invasive

foci are not overlooked. This is particularly important for

the atypical proliferative (borderline) endometrioid,

mucinous, clear cell, and low-grade serous cell types, i.e.,

the precursors of Type I carcinomas.

CAP and WHO Recommendations

The College of American Pathologists (CAP) has issued

guidelines for the reporting of ovarian cancer [243]. Com-

plete reporting with the CAP cancer checklist requires

assessment of ovarian surface involvement and tumor

rupture for stages I and II. It is therefore important that

the pathologist communicate with the surgeon or review

the operative report to provide these data. For advanced

stage, the size of the largest peritoneal nodule needs to be

assessed, and although this is often evident from the gross

pathologic examination, the surgeon’s input may be

required since the tumor may be incompletely resected.

In apparent stage III patients, clinical or pathologic infor-

mation may be needed to determine whether distant

metastases have been diagnosed (stage IV).

The CAP does not recommend any specific grading

system. There are features found in the checklist that are

not routinely reported: (1) For bilateral tumors, which

one is the primary (this is possible in only a small minority

of cases); (2) The presence of venous or lymphatic inva-

sion; (3) specimen type (requiring, e.g., distinguishing an

omental biopsy, partial omentectomy, and complete

omentectomy). Some of the data are considered optional.

Required elements include specimen type, specimen

integrity, primary site, tumor size, histologic type, grade,

and TNM stage. There is a separate CAP checklist

for peritoneal tumors [244]. This should not be used

for primary peritoneal serous carcinomas as it is incom-

plete for this purpose. The ovary checklist is more

appropriate.

The status of peritoneal implants is required for the

reporting of borderline tumors. However, it is not neces-

sary to use the CAP checklist for borderline tumors unless

carcinoma (invasive implants or invasive MPSC) is

present.

In themost recent edition of theWHO classification of

ovarian tumors [297], there are some differences from the

classification used in this chapter (>Table 14.10). The

most notable difference is division of serous borderline

tumors (SBT) into APST (benign) and noninvasiveMPSC

(low-grade malignant), while WHO uses SBT with

micropapillary pattern for the latter tumor. In addition,

we do not use the modifiers ‘‘cystadeno,’’ ‘‘papillary,’’

‘‘surface,’’ ‘‘fibroma,’’ and ‘‘adeno’’ for serous carcinomas,

as these create multiple different names for the most

common type of ovarian cancer. Because of this multiplic-

ity of names, the International Classification of Diseases

for Oncology contains at least four different codes for

synonyms for serous carcinoma [90]. This leads to

confusion in cancer registries as well as difficulties in the

interpretation of population-based data. Regarding

microinvasion, the WHO recommends a cutoff of 3 mm

for microinvasion for APST, whereas we prefer 5 mm for

all cell types. The category of intraepithelial carcinoma,

which WHO uses for mucinous tumors, we use on rare

occasion for endometrioid and clear cell tumors as well.

Finally, we require 25% of a second epithelial component

for diagnosis of a mixed epithelial tumor, whereas WHO

uses 10%.

702 14 Surface Epithelial Tumors of the Ovary



Serous Tumors

The classification of serous neoplasms of the ovary has

beenmired in confusion and controversy due to the widely

misunderstood intermediate category between benign and

malignant. The borderline group has now been success-

fully subclassified into benign (APST) and low-grade

malignant (noninvasive MPSC or APST with invasive

peritoneal implants) categories and is therefore no longer

needed. The terminology is summarized in >Table 14.11.

Serous Cystadenoma and Adenofibroma

Benign serous tumors include cystadenomas,

adenofibromas, cystadenofibromas, and surface papillo-

mas. These tumors are common and account for two

thirds of benign ovarian epithelial tumors and the major-

ity of ovarian serous tumors. They occur in adults of all

ages, with reported mean ages varying widely from 40 to

60 years. The symptoms and signs associated with large

tumors are nonspecific and most commonly include pel-

vic pain, discomfort, or an asymptomatic pelvic mass.

Tumors measuring 1–3 cm are usually incidental findings.

Bilaterality rates are variable depending upon both the

thoroughness with which an apparently uninvolved

ovary is examined as well as the threshold for diagnosis

of a small serous neoplasm. Accordingly, 12–23% of

cystadenomas are bilateral.

Benign serous tumors are equally distributed among

unilocular cysts, multilocular cysts, and cystadenofibromas

[307]. They are composed of cysts filled with clear watery

(serous) fluid or thin mucoid material. Occasionally, they

contain thickermucus-like material more typical of mucin-

ous neoplasms. The external surfaces of the cysts are

smooth and glistening. Occasionally, papillary excrescences

are found on the external surface of the cyst. The tumors

vary widely in size up to 30 cm, with a mean of 5–8 cm.

The lining of the cyst is either flat or may have a varying

number of coarse papillary projections. Such papillary

excrescences rarely cover the entire inner surface of the

cyst. Adenofibromas are solid neoplasms composed of

tough, rubbery tissue with interspersed glandular spaces.

Normal-sized ovaries often have small surface papil-

lary projections with a fibrotic stromal component resem-

bling a microscopic adenofibroma or cystadenofibroma;

these have been termed surface papillomas, and when

multiple, surface papillomatosis (see >Chap. 12,

Nonneoplastic Lesions of the Ovaries). In addition, sur-

face epithelial inclusions may become cystically dilated. It

has been suggested that a serous neoplasm be diagnosed

only if the lesion is >1 cm in diameter. This is arbitrary

and therefore unlikely to distinguish neoplastic growth

from simple serous cysts or non-neoplastic hyperplasias

of the ovarian cortex.

The vast majority of lesions classified as serous

cystadenoma display a serous epithelial lining lacking

proliferation. In a recent study, only 7% of serous

cystadenomas had greater than 1 mm of epithelial prolif-

eration [307]. Accordingly, most serous cystadenomas are

not true neoplasms, but rather represent cystically dilated

inclusions.

Cystadenomas are lined by pseudostratified, tubal-

type epithelium, with the characteristic elongated (secre-

tory cell) and rounded (ciliated cell) nuclei (> Fig. 14.4).

A single layer of flattened to cuboidal cells with uniform

basal nuclei is also common. Although the cells often

. Table 14.11

Terminology of serous tumors

Old Terminology New terminology

Ovarian

Serous borderline tumor

(SBT)

Atypical proliferative serous

tumor (APST)

Serous tumor of low

malignant potential

Micropapillary serous

borderline tumor

Noninvasive micropapillary

serous carcinoma (MPSC)

Well-differentiated serous

carcinoma

Low grade (invasive)

micropapillary serous

carcinoma

Microinvasion Microinvasiona

Microinvasive carcinomab

Peritoneal

Noninvasive epithelial

implant

Implantc

Noninvasive desmoplastic

implant

Implantc

Noninvasive implant with

micropapillary pattern

Metastatic low-grade serous

carcinomac

Invasive implant Metastatic low-grade serous

carcinomac

aUsual type characterized by small clusters of eosinophilic cells just

beneath the surface epithelium.
bLess common type characterized by micropapillae and or small solid

nests of cells surrounded by a space, identical in appearance to inva-

sive low-grade micropapillary serous carcinoma.
cProposed new terminology.
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produce mucin, which is secreted into the cystic spaces,

they do not contain basophilic cytoplasmic vacuoles or

granules characteristic of mucinous neoplasms. In large

cysts, the epithelium often becomes attenuated. Mitoses

and atypia are generally absent. Psammoma bodies

are present in the stroma in 15% of cystadenomas.

There is a broad spectrum of epithelial proliferation in

benign serous tumors, which is manifested by variation in

the prominence and complexity of the papillae, from

a simple, single layer and blunt papillae to focal epithelial

stratification and detachment of cell clusters approaching

the degree of proliferation seen in APSTs. Identification

of these features in 10% of the tumor separates serous

cystadenoma from APST. If these features are focal

(<10%), a diagnosis of serous cystadenoma with focal

atypia is used (> Fig. 14.5) [7, 310].

The stroma of benign serous tumors can resemble

normal ovarian stroma, but is generally more fibrous or

edematous. When the stroma is highly cellular and fibrous

and forms large solid areas containing scattered glands or

thick papillary projections lined by serous epithelium,

the tumor is designated an adenofibroma, or if cystic,

cystadenofibroma (> Fig. 14.6). Pseudoxanthoma cells

with granular, light-brown cytoplasmic pigment beneath

the epithelium can be seen on occasion.

The immunohistochemical profile of serous

cystadenoma is similar to that of normal ovarian surface

epithelium and tubal epithelium. In addition to positivity

with most commonly used epithelial markers, p63 is pos-

itive in most cases [260].

A variety of benign cysts may occur in and around the

ovary and broad ligament and may simulate serous

cystadenomas both grossly and microscopically. Func-

tional ovarian cysts may have a denuded or attenuated

lining. Similarly, an endometriotic cyst on occasion will

mimic a serous cystadenoma if it lacks hemorrhage, and

endometriotic stroma is inconspicuous. Broad ligament

cysts, such as hydatid cysts of Morgagni, mesonephric

cysts, and mesothelial (peritoneal) cysts, often mimic

a serous cystadenoma. Mesonephric cysts are lined by

. Fig. 14.4

Serous cystadenoma. A single layer of serous epithelium

characterized by ciliated, secretory, and intercalated cells as

in the normal fallopian tube

. Fig. 14.5

Serous cystadenoma with focal proliferation and atypia.

Epithelial stratification and tufting are present in less than

10% of this otherwise ordinary serous cystadenoma

. Fig. 14.6

Serous cystadenofibroma. Broad fibrous papillae lined by

a single layer of tubal-type epithelium protrude into a cyst
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cuboidal cells and are usually surrounded by concentric

smooth muscle bundles. Peritoneal cysts are very com-

mon, are lined by mesothelial cells, and frequently arise via

ovarian surface adhesions. Occasionally, hydrosalpinx will

mimic a serous cystadenoma grossly and microscopically.

Careful gross examination and discussion with the sur-

geon helps in the recognition that the apparent cyst rep-

resents a dilated fallopian tube.

A recent report indicates that the cells lining the cysts

in most serous cystadenomas are polyclonal and therefore

non-neoplastic [54]. Unilateral salpingo-oophorectomy

or ovarian cystectomy is adequate treatment. Clinical

recurrence is uncommon and reflects either incomplete

resection or a new primary tumor.

Low Grade Serous Tumors
Atypical Proliferative Serous Tumor (APST);
Serous Borderline Tumor (SBT)

The ‘‘borderline’’ category of ovarian epithelial tumors

was introduced in the early 1970s in order to describe

a group of tumors that did not display invasion, but that

occasionally appeared to behave in a malignant fashion.

Their behavior appeared to be intermediate between

benign cystadenomas and frank serous carcinomas. The

classification was intended as provisional, but with its

continued use over the past 3 decades, the borderline

category has become entrenched and regarded as

a specific entity. Recent studies have documented a wide

histologic spectrum encompassed by the borderline cate-

gory that correlates with behavior. Tumors at the lower

end of the spectrum behave in a benign fashion and

display a papillary architecture in which papillae have

a hierarchical branching pattern. These tumors are termed

‘‘APST.’’ Tumors at the upper end of the spectrum behave

like low-grade carcinomas, display a more complex

nonhierarchical branching pattern characterized by deli-

cate micropapillae, and are classified as ‘‘noninvasive

MPSC.’’ APSTs comprise about 50% of atypical prolifera-

tive (borderline) ovarian tumors of all histologic types

(> Table 14.5). The atypical proliferative terminology

has been accepted by the WHO since 2000 [90], and was

accepted as synonymous with ‘‘borderline’’ at the 2003

Borderline Ovarian Tumor conference, while ‘‘low malig-

nant potential’’ was not recommended at the latter meet-

ing [310].

Clinical Findings

The clinical features of patients with APSTs are similar to

those for serous cystadenomas; the mean age is 42 years.

The risk factors are similar to those for ovarian cancer with

notable exceptions of a higher frequency of infertility and

a lower frequency of BRCA mutations.

Operative Findings

Thirty-seven percent of APSTs are bilateral in the older

literature; the recent Stanford series showed a 55%

bilaterality rate [190]. This difference probably reflects

more diligent examination of normal-sized ovaries with

the identification of small serous proliferations. Exophytic

papillae reflecting ovarian surface involvement are com-

mon, and are more often found in patients who also have

peritoneal implants. Tumors with an exophytic compo-

nent are associated with implants in 49–69% of cases as

compared to 4–27% tumors that are completely

intracystic [190, 262].

Gross Findings

APSTs tend to have fine, friable, and exuberant papillary

projections in contrast to the smooth-walled cysts of

serous cystadenoma. Papillae are nearly always present

on the internal surfaces of the cyst, and are present on

the external surfaces in up to 70% of cases. The

adenofibromatous variant of APST is unusual.

Peritoneal endosalpingiosis in patients with APST is

grossly inconspicuous. Noninvasive desmoplastic implants

are firm and fibrotic, and are covered by an inflammatory

exudate in 20% of cases. Invasive implants (metastatic low-

grade serous carcinoma) resemble typical serous carci-

noma, but are often less bulky and more calcified.

Thorough sampling of the primary tumor for histo-

logical examination is needed to rule out invasion. Previ-

ous recommendations of one section per centimeter of

maximum tumor diameter will not identify invasion in

a significant minority of cases in which invasion is actually

present. Recent data suggest that at least two sections per

centimeter are needed to confidently exclude invasion

[303] (see >Microinvasion below).

Microscopic Findings

APSTs display extensive epithelial stratification, tufting

(budding), and detachment of individual cells and cell

clusters in addition to hierarchical branching with succes-

sively smaller papillae emanating from the larger, more

centrally located papillae (> Figs. 14.7–14.9). Stratifica-

tion and budding in at least 10% of the tumor warrants

a diagnosis of APST. Complex papillary patterns often

display stromal invaginations cut tangentially that must

be distinguished from stromal invasion (> Fig. 14.8).

Focal areas of fusion of the epithelial buds may create

a roman bridge or cribriform pattern (> Figs. 14.10 and
> 14.11). Similarly, foci of nonhierarchical branching with
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fine elongated micropapillae emanating directly from

large central papillae are seen not infrequently

(> Fig. 14.12). When cribriform and/or micropapillary

patterns constitute either a 5 mm or greater confluent

area, or 10% or greater proportion, the tumor warrants

classification as noninvasive MPSC (see ‘‘Malignant

serous tumors’’ below).

The cells in APSTs show features of epithelial and

occasionally mesothelial differentiation. Ciliated cells

resembling fallopian tube epithelium are present in

about one third of tumors. Hobnail-type cells may be

present (> Figs. 14.11 and > 14.13) and occasionally the

epithelium becomes attenuated and resembles mesothe-

lium. In addition, cells with abundant eosinophilic cyto-

plasm and rounded nuclei, occasionally resembling

mesothelial cells, may be present, particularly on the tips

of the papillae. The nuclei of APSTs resemble those in

cystadenomas but tend to display slightly more atypia.

Nuclei are basally located and tend to be ovoid or

rounded. The chromatin is usually fine and nucleoli are

. Fig. 14.7

Atypical proliferative (borderline) serous tumor (APST).

A complex hierarchical branching pattern is present

. Fig. 14.10

Atypical proliferative (borderline) serous tumor. Fusion of

surface papillae create a roman bridge or cribriform pattern

. Fig. 14.8

Atypical proliferative (borderline) serous tumor. Gland-like

structures within the stroma reflect tangential sectioning of

a complex papillae and are not indicative of invasion

. Fig. 14.9

Atypical proliferative (borderline) serous tumor. The stroma

is edematous. Detached cell clusters are present between

small and large papillae
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occasionally prominent (> Figs. 14.14 and > 14.15).

Mitoses are not common and rarely exceed four per ten

high-power fields (HPF). Psammoma bodies are present

in up to half of APSTs.

Occasionally, foci resembling noninvasive

desmoplastic peritoneal implants (see >Noninvasive

Peritoneal Implants below) are found on the surfaces of

the ovarian tumor. This has been referred to as

‘‘autoimplantation.’’ Autoimplants are found on the ovar-

ian surface or between exophytic surface papillae. They are

multifocal in two thirds of cases and range from 0.1 to

2.5 cm in size. They have a well-delineated border

with adjacent tissue. Microscopically they are identical

to noninvasive desmoplastic implants. Infarcted tumor

papillae are found in about one third of cases. In all

advanced-stage cases, noninvasive desmoplastic perito-

neal implants are present. Postulated mechanisms for

the origin of this lesion include adhesion of the ovarian

tumor to desmoplastic implants and infarction of

tumor papillae [275]. The term ‘‘autoimplant’’ suggests

that such lesions might arise by detachment of papillae

from the tumor surface and subsequent reattachment

back to itself, but there is no evidence for this phenome-

non. This lesion has no known clinical significance.

. Fig. 14.11

Atypical proliferative (borderline) serous tumor. Numerous

hobnail cells line papillae. Detached cell clusters are present

. Fig. 14.12

Atypical proliferative (borderline) serous tumor.

A micropapillary architecture is present in less than 10% of

the tumor

. Fig. 14.13

Atypical proliferative (borderline) serous tumor. Hobnail

cells with abundant eosinophilic cytoplasm are prominent

. Fig. 14.14

Atypical proliferative (borderline) serous tumor. Small

clusters of cells and small papillae appear detached from

the larger papillae
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Microinvasion Two distinct types of lesions have been

designated ‘‘microinvasion’’ in APSTs. In most published

reports, the two types have not been specifically distin-

guished or correlated with outcome.

Usual Type of Microinvasion (Eosinophilic Type) This

type of microinvasion accounts for the vast majority of

reported cases. It is characterized by isolated cells and

small cell clusters with abundant eosinophilic cytoplasm

that appear to be budding from the epithelium into the

superficial stromal cores of the papillae (> Figs. 14.16–

14.20). The lesion must be smaller than 5 mm, and can be

multiple. The true nature of these eosinophilic cells is not

clear. In most cases, they do not evoke a host stromal

response and they bear little resemblance to invasive

carcinoma. We remain unconvinced that this lesion is

a manifestation of invasive carcinoma.

When carefully sought, 10% of reported APSTs con-

tain microinvasion; however, microinvasion was specifi-

cally noted in only 1.3% of reported APSTs up to 1999

[305]. However, two recent series suggest that

microinvasion may be found in 25% of cases [126, 226],

and in one study of APSTwith noninvasive implants, 56%

had microinvasion [326]. A high proportion of APSTs

diagnosed during pregnancy show microinvasion [210].

A recent study demonstrated a significant association of

microinvasion with papillary infarction [160].

Microinvasive Carcinoma The second type of

microinvasion occurs less commonly and is characterized

by a haphazard infiltrative pattern of small solid nests of

cells and micropapillae, often surrounded by a clear space

and associated with an identifiable stromal response (i.e.,

desmoplasia; > Figs. 14.20 –14.23). Occasionally the nests

display a cribriform pattern. This second pattern

of invasion closely resembles primary ovarian invasive

low-grade serous carcinomas as well as the peritoneal

lesions that have been designated ‘‘invasive implants.’’

Accordingly we refer to this second type of

microinvasion as ‘‘microinvasive carcinoma,’’ because the

evidence, albeit limited, indicates that it is a manifestation

. Fig. 14.15

Atypical proliferative (borderline) serous tumor. There is

mild cytologic atypia and small prominent nucleoli

. Fig. 14.16

Atypical proliferative (borderline) serous tumor with

microinvasion. Single cells with abundant eosinophilic

cytoplasm are present in the stroma. Note the similarity to

eosinophilic cells on the surface of the papillae

. Fig. 14.17

Atypical proliferative (borderline) serous tumor with

microinvasion. Single cells and cell clusters with abundant

eosinophilic cytoplasm within the stroma
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of true invasive carcinoma. To qualify as microinvasive

carcinoma, the lesion should be smaller than 5 mm.

Multiple foci are permitted.

Microinvasion has been associated with a higher fre-

quency of bilaterality, exophytic growth, and peritoneal

implants [262]. Recent evidence suggests that the identi-

fication of microinvasion or microinvasive carcinoma is

a clue that further sampling might disclose more extensive

invasion. A minimum of two sections per centimeter of

maximum tumor diameter are needed to maximize detec-

tion of occult invasion [303].

The clear space surrounding most nests and

micropapillae, and occasionally surrounding single cells

. Fig. 14.18

Atypical proliferative (borderline) serous tumor with

microinvasion. Eosinophilic cell clusters of about 3–12 cells

are surrounded by a space. Compare to cluster of luteinized

ovarian stromal cells in the center, which have paler

cytoplasm and are not surrounded by a space

. Fig. 14.19

Atypical proliferative (borderline) serous tumor with

microinvasion. Single eosinophilic cells and cell clusters in

the stroma, adjacent to a noninvasive gland-like structure

lined by similar eosinophilic cells with a hobnail pattern.

Note psammomatous calcification in the stroma and within

the epithelium

. Fig. 14.20

Atypical proliferative (borderline) serous tumor with

microinvasion. Single eosinophilic cells and cell clusters

infiltrate the stroma

. Fig. 14.21

Atypical proliferative (borderline) serous tumor with

microinvasive carcinoma. Small papillae on the right side are

surrounded by spaces and display an infiltrative pattern
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and small clusters, have generally been considered artifac-

tual due to tissue retraction. However, recent work using

a lymphatic endothelium-specific antibody, D2-40, has

demonstrated that many of these spaces represent

lymphatics and therefore lymphatic invasion [289].

Among 20 SBT (19 APST and 1 noninvasive MPSC) with

microinvasion, 60% had lymphatic invasion as compared

to none of 20 (18 APSTand 2 noninvasive MPSC) without

microinvasion. In this study, lymphatic invasion corre-

lated with microinvasion but not with age, stage,

autoimplantation, micropapillary architecture, or pat-

tern/extent of microinvasion.

Clinical Behavior and Treatment A review of 94 patients

with microinvasion reported up to 1999 showed 100%

survival [305]. More recently, Longacre and associates

found that microinvasion was a significant predictor of

survival on univariate but not multivariate analysis [190,

210]. Althoughmore data are needed, from the standpoint

of prognosis and patient management, microinvasion

does not appear to have any clinical relevance. On the

other hand, limited data suggest that microinvasive carci-

noma is associated with a higher risk of recurrence [210].

Whether or not staging is needed for a woman with

microinvasive carcinoma is unclear. There are no data at

present suggesting that follow-up or any treatment will

influence recurrence or survival.

Associated Peritoneal Lesions: Endosalpingiosis and

‘‘Implants’’ APSTs are often associated with serous

lesions involving the peritoneum. Endosalpingiosis, or

benign glandular inclusions, are found in 40% of patients.

At present, 40% of reported APSTs are associated with

peritoneal implants in contrast to 25% in the pre-1980

literature [305]. However, in population-based and hos-

pital-basedmaterial, the figure is closer to 10–20% [17, 68,

252, 380], suggesting a referral bias to large specialized

centers in favor of tumors with implants as compared to

those without. In the Stanford study, 59% had implants

[190]. Among those with implants, about three fourths

were noninvasive, and one fourth were invasive. It is

important to note that the origin of peritoneal ‘‘implants’’

is unknown and the purported mechanism of ‘‘detach-

ment and implantation’’ is an assumption (see >Patho-

genesis of Peritoneal Implants below).

Endosalpingiosis Endosalpingiosis, or benign glandular

inclusions, may involve the peritoneal surfaces in patients

with or without benign or malignant serous ovarian

tumors (see >Chap. 13, Diseases of the Peritoneum).

These glands typically are lined by simple columnar

epithelium, often displaying tubal-type differentiation.

The epithelium may display minor degrees of cytologic

atypia and form simple papillary structures [209]

(> Fig. 14.24); psammoma bodies are sometimes present

. Fig. 14.23

Atypical proliferative (borderline) serous tumor with

microinvasive carcinoma. Invasive papillae of varying sizes,

from micropapillae surrounded by spaces on the right side,

to a single macropapillae on the left

. Fig. 14.22

Atypical proliferative (borderline) serous tumor with

microinvasive carcinoma. A large papilla occupies the right

half of the photograph and contains bothmicropapillae and

macropapillae surrounded by spaces and display an

infiltrative pattern. This focus is about 5 mm, and is

therefore at the boundary between APST with

microinvasive carcinoma and invasive low-grade serous

carcinoma
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and may persist after degeneration of the associated

epithelial structures. Mitotic figures are absent.

Noninvasive Peritoneal Implants Among women with

APSTs, 31% (78% of all patients with implants) have

peritoneal epithelial lesions that display a degree of

proliferation beyond that usually seen in endosalpingiosis,

but that lack features of invasion. These have been

designated ‘‘noninvasive implants’’ and have two

morphological forms: epithelial and desmoplastic. Some

patients have both types of noninvasive implants.

Epithelial implants are papillary and resemble the

ovarian APST to some extent (> Figs. 14.25–14.29). The

cores of the papillae have fibrovascular support, and

the epithelial cells resemble those in endosalpingiosis.

Thus, mild atypia is often present, but mitoses are usually

absent (> Figs.14.28 and > 14.29). Calcification in the

form of psammoma bodies is common and frequently is

extensive (> Figs. 14.25–14.26). This type of implant often

resembles a mucosal lesion of the fallopian tube that

has been termed ‘‘salpingolith,’’ which is characterized by

psammomatous calcification surrounded by a single layer

of tubal-type epithelium. Salpingoliths are found in 51%

of advanced-stage APST/MPSC as compared to 24% of

stage I cases [309]. Their significance is unknown (see
>Chap. 11, Diseases of the Fallopian Tube).

The desmoplastic noninvasive implant is a plaque-like

thickening overlying peritoneal surfaces and may extend

into the septae that separate omental lobules creating

a low-power appearance that suggests invasion

(> Figs. 14.30 and > 14.31). These implants display an

exuberant fibroblastic proliferation in which gland-like

or papillary structures lined by epithelial cells are present.

Psammoma bodies are usually present. The epithelium

typically shows minimal and occasionally more marked

cytologic atypia (> Figs. 14.32–14.34). The fibroblastic

proliferation often has a granulation tissue-like appear-

ance characterized by edematous fascicles of plump fibro-

blasts, often with interspersed small vascular channels

(> Figs. 14.31 and > 14.32). Typically, the cells forming

the gland-like structures merge with the surrounding

fibroblasts, which surround the glands, making

. Fig. 14.24

Endosalpingiosis. Simple glands, some with small blunt

papillae, are lined by benign tubal-type epithelium

. Fig. 14.25

Noninvasive epithelial implant (implant). Papillary

structures on the surface of the peritoneum and also within

clefts of peritoneum

. Fig. 14.26

Noninvasive epithelial implant (implant). Psammoma

bodies and chronic inflammation are present; there is no

invasion of underlying tissue
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distinction between the two cell populations difficult at

times, reminiscent of a reactive mesothelial proliferation

(> Fig. 14.32). The gland-like structures tend to be parallel

to one another and can appear parallel or perpendicular to

the peritoneal surface (> Figs. 14.30 and > 14.31). Nota-

bly, desmoplastic implants bear little resemblance to the

associated ovarian tumor, suggesting that they arise in situ

and reflect a reactive mesothelial process. Scattered cells

with abundant eosinophilic cytoplasm may be seen in the

stroma (> Fig. 14.34). These resemble the eosinophilic

cells of the usual type of microinvasion (see above). Pre-

viously, some experts had considered this a reflection of

early invasion, but these cells do not appear to alter prog-

nosis and therefore are considered part of the

desmoplastic noninvasive implant [25]. Mitotic figures

are usually absent, and psammoma bodies are present in

over 90% of cases.

. Fig. 14.30

Noninvasive desmoplastic implant (implant). Low power

view showing a plaque-like lesion with fibrosis,

inflammation, and an irregular interface with underlying

adipose tissue. Note gland-like structures at the top of the

field displaying a linear orientation

. Fig. 14.27

Noninvasive epithelial implant (implant). An adhesion on

the uterine serosa is lined by mesothelial cells and displays

surface papillae. Note psammoma bodies, chronic

inflammation, and absence of invasion of underlying tissue

. Fig. 14.28

Noninvasive epithelial implant (implant). Papillae resembling

primary ovarian atypical proliferative serous tumor

. Fig. 14.29

Noninvasive epithelial implant (implant). Mild cytologic

atypia and small prominent nucleoli are present
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Inflammation is frequent in implants of all types.

In noninvasive desmoplastic implants, chronic inflamma-

tion is nearly always present (> Figs. 14.30 and > 14.34),

and in 20% of cases, an acute inflammatory exudate

overlies the implant (> Fig. 14.31). Salpingitis is associ-

ated with 60% of APST and noninvasive MPSC and is

not stage-dependent. The presence and type of inflamma-

tion in the implants do not seem to correlate with the

presence and type of salpingitis [309].

Invasive Peritoneal Implants Among patients with

APST or noninvasive MPSC, 9% (22% of those with

implants) have invasive implants. In a population-based

study from Canada, 12% of stage III patients had invasive

implants [105]. About three fourths of patients with

invasive implants have noninvasive MPSC; the finding of

invasive implants with APST is very unusual and warrants

. Fig. 14.31

Noninvasive desmoplastic implant (implant). Low power

view showing a plaque-like lesion with granulation tissue

and an acute inflammatory exudate. Note gland-like

structures at the top of the field are oriented parallel to the

surface

. Fig. 14.32

Noninvasive desmoplastic implant (implant). The gland-like

structures are surrounded by a granulation tissue-like

stroma

. Fig. 14.34

Noninvasive desmoplastic implant (implant). Single cells

with abundant eosinophilic cytoplasm are in the stroma.

This is not indicative of invasion. Note the inflamed and

edematous stroma

. Fig. 14.33

Noninvasive desmoplastic implant (implant). The cells

lining the gland-like spaces display abundant eosinophilic

cytoplasm and mild cytologic atypia
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further sampling of the ovarian tumor to identify occult

areas of MPSC or invasion (> Table 14.12).

The characteristic architectural feature of an invasive

implant is a haphazard infiltrative growth pattern

(> Figs. 14.35–14.38). A confluent or cribriform glandular

pattern may be present. An exophytic pattern is not

uncommon (> Fig. 14.39) and usually displays a

micropapillary pattern. Typically, micropapillae are

haphazardly arranged and small solid nests of cells embed-

ded in fibrous stroma and surrounded by a clear space or

cleft are present (> Figs. 14.35 and > 14.40). Sometimes,

micropapillae are present within glands, and may appear

to fuse with one another to create a web-like appearance

(> Fig. 14.41). Invasive implants often display only mild

cytologic atypia (> Fig. 14.40), but occasionally atypia is

moderate. If severe atypia is present, high-grade serous

. Fig. 14.35

Metastatic low grade serous carcinoma (invasive implant).

Low power view displaying a haphazard infiltrative pattern

of micropapillae

. Table 14.12

Frequency of invasive implants associated with atypical

proliferative serous tumor (APST) compared to noninvasive

micropapillary serous carcinoma (MPSC)

Series Year APST niMPSC

Seidman [304] 1996 3/54 10/11

Eichorn [80] 1999 0/15 3/18

Goldstein [108] 2000 – 2/5

Slomovitz [330] 2002 0/16 0/6

Prat [262] 2002 5/32 1/14

Deavers [70] 2002 5/81 3/18

Smith-Sehdev [331] 2003 – 44/56

Longacre [190] 2006 9/100 5/11

Chang [51] 2008 4/57 3/18

Total 26/355a 71/157a

(7%) (45%)

ap < 0.0001 (chi square).

Modified from [311].

. Fig. 14.36

Metastatic low grade serous carcinoma (invasive implant).

A haphazard infiltrative pattern of angulated glands is

present

. Fig. 14.37

Metastatic low grade serous carcinoma (invasive implant).

Although the glands are relatively sparsely distributed, they

have an infiltrative pattern that is best appreciated at low

power
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carcinoma should be diagnosed. Mitotic figures are occa-

sionally present.

The distinction of noninvasive desmoplastic implants

from invasive low-grade serous carcinoma (invasive

implants) may be very difficult at times, but is important

since it is this feature that is the best predictor of outcome

for tumors with extraovarian disease. Useful features that

distinguish invasive from noninvasive desmoplastic

implants are summarized in >Table 14.13. A helpful fea-

ture in distinguishing a desmoplastic noninvasive implant

from an invasive implant is that the fibroblastic reaction

associated with the noninvasive implant is generally much

more extensive than the gland-like proliferation, which

tends to be sparse (> Figs. 14.30 and > 14.31); this creates

an appearance suggestive of sclerosing peritonitis with

florid reactive mesothelial proliferation. In contrast, the

. Fig. 14.40

Metastatic low grade serous carcinoma (invasive implant).

Solid nests and micropapillae are surrounded by a space

. Fig. 14.41

Metastatic low grade serous carcinoma (invasive implant).

Complex, confluent pattern creates a web-like appearance

. Fig. 14.38

Metastatic low grade serous carcinoma (invasive implant).

Angulated glands infiltrate omentum

. Fig. 14.39

Metastatic low grade serous carcinoma (invasive implant).

An exophytic noninvasive papillary pattern resembling the

primary ovarian tumor is accompanied by invasive nests

and micropapillae under the peritoneal surface
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ratio of epithelium to stroma is much higher in the inva-

sive implant (> Fig. 14.35). At times, the gland-like struc-

tures are more crowded, but the proliferation lacks the

haphazard infiltrative pattern of carcinoma. It has been

suggested that a small implant without underlying tissue

be classified as noninvasive based on the assumption that

it had been easily removed [24, 105]. There are no data to

support this view.

At the 2006 annual meeting of the International Society

of Gynecological Pathologists, five experts independently

classified implants from photomicrographs. Despite prior

concerns about the reproducibility of implant subclassifica-

tion, the high level of interobserver agreement confirmed

the accuracy of the diagnostic criteria. The critical issue for

the general pathologist is recognition of the noninvasive

desmoplastic implant. This type of implant has a very spe-

cific appearance as discussed and illustrated above, and

once this is recognized, the noninvasive epithelial implants

are easily recognized as noninvasive and the invasive

implants as carcinoma.

A study in which implants designated as invasive were

associated with a 65% recurrence rate compared with

a recurrence rate of 14% for implants designated as non-

invasive confirmed that the presence of individual cells

within the stroma was not helpful in separating invasive

from noninvasive implants [25]. That study found that the

vast majority of invasive implants could be identified in

the absence of overt invasion of underlying normal tissue

and yet still accurately predict poor outcome. Features

found to be useful in diagnosing these lesions in the

absence of invasion were the presence of solid nests

surrounded by a clear space or cleft, or micropapillae

sometimes displaying a confluent arrangement.

Pathogenesis of Peritoneal Implants The pathogenesis

of the peritoneal lesions associated with APSTs and

noninvasive MPSCs is unknown. As noninvasive

epithelial implants to some degree resemble the ovarian

tumors, these are the ones most likely to arise by

the detachment–implantation mechanism, although

. Table 14.13

Morphologic features distinguishing invasive from noninvasive peritoneal implants

Feature Invasive implants

Noninvasive implants

Desmoplastic Epithelial

Growth

pattern

Haphazard infiltration Orderly arrangement Exophytic or in submesothelial

invaginations beneath the

peritoneal surface
High ratio of epithelium to stroma Low ratio of epithelium to stroma

Epithelial

component

Small rounded nests containing serous

and mesothelial-type cells with high

nuclear: cytoplasmic ratio, surrounded

by a clear space

Irregular gland-like structures lined

by one or two layers of nondescript

epithelial and mesothelial-type cells,

often with abundant eosinophilic

cytoplasm

Papillary structures with thick

papillae displaying a

hierarchical pattern similar to

primary ovarian APST

Endophytic micropapillae displaying

a confluent pattern

The lining epithelial cells of the

gland-like structures often appear to

merge with the surrounding stromal

cells

Exophytic micropapillae resembling

MPSC of the ovary

Stromal

component

Loose or dense fibrous tissue Frequent appearance of granulation

tissue

No stromal reaction

Psammoma

bodies

Generally infrequent and sparse, but

may at times be extensive

Frequent and can be extensive Frequent

Cytologic

atypia

Generally mild to moderate Mild to moderate Mild to moderate

Inflammation Generally minimal Frequent and occasionally marked;

fibrinopurulent exudate may be

present

Minimal

MPSC, micropapillary serous carcinoma; APST, atypical proliferative serous tumor.
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evidence for this is only circumstantial. In contrast,

noninvasive desmoplastic implants more closely

resemble a reactive mesothelial process, and are likely to

be independent of the primary ovarian tumor. Molecular

data are conflicting in resolving whether noninvasive

implants represent independent primary peritoneal

lesions or arise from exfoliation or detachment from the

ovarian tumor with subsequent attachment to the

peritoneal surface. Molecular analysis of implants

associated with APSTs or noninvasive MPSCs is

particularly challenging because the lesions may be quite

small, isolation of epithelial cells within highly

desmoplastic stroma requires relatively sophisticated and

laborious techniques such as laser capture microdissection,

and proper histological classification of implant type

(invasive versus noninvasive versus endosalpingiosis) is

essential for reaching meaningful conclusions [319]. PCR-

based assays for loss of heterozygosity and nonrandom

X-chromosome inactivation patterns have been used to

assess the clonal relationships of APSTs with associated

invasive and noninvasive implants, but the studies were

based on very few cases, particularly of invasive implants,

and reached different conclusions about the clonal

relationship of the implants to the ovarian APST [112,

192, 322]. Analysis of shared KRAS mutations in APSTs

and associated implants concluded that most implants are

probably derived from the ovarian tumor, but that some

may reflect multifocal origin [74]. Details regarding the

nature of the implants studied were not provided. Clearly,

additional molecular analysis of greater numbers of

carefully classified and microdissected implants will be

necessary to definitively address this issue.

Invasive implants are rare, and bona fide invasive

implants reflect peritoneal metastases of MPSCs (some

with undetected occult invasion) or, less likely, independent

primary peritoneal serous carcinomas. Since MPSCs are

often exophytic, even in the absence of invasion malignant

cells can be shed from the surface of the tumor and implant

on peritoneal surfaces. The Borderline Ovarian Tumor

Conference participants agreed that the terms invasive

implants and invasive carcinoma are synonymous [310].

Lymph Nodes Forty five percent of patients with APST/

noninvasive MPSC, in whom lymph nodes are examined,

have nodal endosalpingiosis, in comparison to about

10% of women who have nodes removed for other rea-

sons. Up to 42% of these patients have nodes containing

serous lesions with proliferative features beyond

endosalpingiosis. The mean number of involved nodes is

three, and nearly half of patients have at least one node

with diffuse involvement. There is a strong association

with invasive peritoneal implants [209] and

micropapillary architecture [51]. In the Stanford series

[209], 42% of patients with APST and lymph node resec-

tion had lymph node lesions, but this is likely an

overestimate due to consultation bias and may also be

related to the higher frequency of node sampling in

patients with peritoneal implants. In a recent study from

Korea, noninvasive MPSCs were significantly more likely

to have lymph node lesions as compared to APSTs

(p = 0.037, Fisher’s exact test) [51].

Proliferative serous lesions have been reported in over

100 cases of APSTs [51, 209, 226, 305]. Although these

lesions have been referred to as ‘‘metastases,’’ it is prefer-

able to refer to them as ‘‘associated serous lesions in lymph

nodes’’ or ‘‘lymph node involvement,’’ as they may or may

not be related to the ovarian tumor.

Lymph node lesions apart from endosalpingiosis

can be divided into two types. One is characterized by

individual cells and clusters of cells with abundant eosin-

ophilic cytoplasm in the sinuses, predominantly subcap-

sular sinuses (> Fig. 14.42). The nature of these cells is

unclear, but it has been suggested that some of them may

be mesothelial in origin. When associated with simple

papillae with serous features, they are not mesothelial

and correspond to ‘‘individual cells, cell clusters and sim-

ple papillae’’ as described in the Stanford series [209]. Cells

with abundant eosinophilic cytoplasm are nearly always

present on the surface of primary APSTs, and are often

present in the stroma of noninvasive desmoplastic

implants. It is plausible that these cells exfoliate and are

. Fig. 14.42

Lymph node lesion associated with atypical proliferative

serous tumor. Single eosinophilic cells and cell clusters are

seen in a subcapsular sinus
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filtered from the peritoneal fluid by regional lymph

nodes – so-called deportation.

The second type of lymph node lesion is characterized

by glandular inclusions and papillary serous structures,

usually within or just beneath the capsule of the lymph

node, that resemble the ovarian APST (> Figs. 14.43 and
> 14.44). The majority of these papillary serous lesions are

also associated with endosalpingiosis in the same lymph

node [226]. Cytologic atypia is mild or moderate and

mitotic figures are rarely seen. The observation of

papillary proliferations arising within endosalpingiosis,

and the rare reports of APSTs and carcinomas arising

within lymph nodes from endosalpingiosis suggest

an independent origin of this second type of lymph

node lesion. Bona fide metastatic low-grade serous car-

cinoma typically displays numerous papillae packing the

sinuses or with a haphazard pattern (> Figs. 14.45

and > 14.46).

. Fig. 14.44

Lymph node lesion associated with atypical proliferative

serous tumor. There is an admixture of endosalpingiosis

and papillary structures resembling a noninvasive implant

. Fig. 14.43

Lymph node lesion associated with atypical proliferative

serous tumor. Note detachment of cell clusters at the tips of

papillae as occurs in the primary atypical proliferative

serous tumor

. Fig. 14.45

Lymph node with metastatic low-grade serous carcinoma.

In contrast to involvement limited to lymphatic sinuses

there is infiltration of lymph node parenchyma

. Fig. 14.46

Lymph node with metastatic low-grade serous carcinoma.

Some of the papillae are thin and elongated, resembling the

primary ovarian invasive micropapillary serous carcinoma
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In the 2006 Stanford series, 8 of 31 patients (26%) with

lymph node involvement had invasive peritoneal

implants. Among 22 patients with follow-up, 4 were

alive with disease and there were two deaths, one of

a patient with indeterminate peritoneal implants. The

presence of nodular aggregates of cells in the nodes was

found to be an adverse prognostic factor.

Immunohistochemistry

Limited data on the immunohistochemistry of APSTs

indicate that they are positive for CK7 and OC-125.

About half the cases are positive for Leu M1. Focal posi-

tivity for CK20 is seen in a small minority of cases. WT1 is

weakly positive [385]. Most cases express estrogen and

progesterone receptors. They are also positive for other

epithelial markers including EMA and cytokeratins.

Patchy nuclear staining for p53 may occur, but such pos-

itivity does not correlate strongly with p53 mutation

[328].

There are few studies examining the immunostaining

of peritoneal implants. Lee and associates found that inva-

sive implants and metastatic carcinoma show loss of

calretinin-positive mesothelial cells and CD-34-positive

fibroblasts, while they were preserved in noninvasive

implants. Smooth muscle actin-positive myofibroblasts

were present in both invasive and noninvasive implants

[176].

Differential Diagnosis

Most papillary neoplasms in the ovary that are not serous

cystadenomas or APSTs are obviously malignant, and are

discussed below (‘‘Malignant serous tumors, differential

diagnosis’’). Benign epithelial neoplasms that may display

a papillary pattern resembling APST include atypical pro-

liferative seromucinous tumor (APSMT; müllerian or

endocervical-like type mucinous tumor) and atypical pro-

liferative endometrioid tumor. These tumors are discussed

in their respective sections below.

The distinction of a serous cystadenoma from an

APST is not of major importance because both lesions

are biologically benign. More importantly, the distinction

of a noninvasive MPSC from an APST separates benign

from a malignant neoplasm. Either a 5 mm confluent area

or 10% of the tumor displaying micropapillary growth is

required for a diagnosis of noninvasiveMPSC (see ‘‘Malig-

nant serous tumors’’ below).

Intraoperative Consultation Low-grade serous neo-

plasms are heterogeneous, and carcinomas nearly always

have benign-appearing areas resembling a cystadenoma or

an APST. It should therefore come as no surprise that

approximately 20–30% of ovarian tumors diagnosed as

atypical proliferative (‘‘borderline’’) at the time of frozen

section examination prove to be carcinomas on further

sampling. Accordingly, it is important that the surgeon

perform a thorough exploration when the frozen section is

diagnosed as an APST. Since only 15% of unilateral

tumors are associated with extraovarian disease, formal

staging is probably not necessary for a unilateral ovarian

tumor unless suspicious peritoneal lesions are found. In

contrast, 56% of bilateral tumors are associated with

extraovarian disease and therefore staging in this setting

is advisable.

Clinical Behavior and Treatment

In six prospective randomized trials including 373 patients

with SBTs followed for a mean of 6.7 years, the survival

was 100% [305], and large studies, some population-

based, in the United States, Korea, and Sweden show

a 10-year survival of 96–100% [5, 65, 160, 252, 320]. The

disease-specific survival rate of patients with SBTs (APSTs

and noninvasive MPSCs) confined to the ovaries after

a mean of approximately 6.7 years, based on over 2,000

reported cases, exceeds 99.5% [305]. Essentially all fatal

cases have been shown to have not been comprehensively

staged or sufficiently sampled. If patients with invasive

implants (carcinoma) or indeterminate implants (histo-

logically indeterminate or slides unavailable) are excluded,

then the overall survival for patients with lymph node

lesions other than endosalpingiosis is 98–99% [51, 76,

209, 305]. The survival for patients with microinvasion

or microinvasive carcinoma unassociated with invasive

implants is 100% [305].

The behavior of SBTs with extraovarian lesions is

based on the type of implants that are present. In the

older literature, survival for SBTs with peritoneal implants

ranged from 70% to 90%. Now, after excluding noninva-

sive MPSCs, nontumor deaths, and invasive peritoneal

implants, it is clear that the survival rate of patients with

APSTs with noninvasive implants approaches 100% after

a mean follow-up of 7.4 years [305]. Recurrences and

deaths reported in the literature are poorly documented

in the majority of cases. When carefully documented,

most deaths are either treatment-related or are the result

of complications from adhesions and bowel obstruction

rather than carcinoma [169]. A literature review of over

18,000 borderline tumors, which included over 4,000 SBTs

with clinical follow-up, failed to identify a single well-

documented case of an SBT with noninvasive peritoneal

implants, whose primary ovarian tumor had been ade-

quately sampled to exclude invasion (at that time, one

section per centimeter of maximum tumor diameter)
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that had progressed to documented invasive carcinoma.

Among 27 published cases that reportedly progressed to

invasive carcinoma, none were documented to have been

adequately sampled for pathological examination [305].

Since that review, progression to invasive low-grade serous

carcinoma has been reported in a few additional cases;

however, these reports suffer from the same problems

associated with older reports of fatalities including com-

pleteness of staging and extent of histological sampling

[190, 326].

In general, the noninvasive serous tumors, SBTs, asso-

ciated with invasive implants are noninvasive MPSCs, not

APSTs. Based on a literature review of 467 noninvasive

serous tumors, which included both invasive and nonin-

vasive implants, the survival rate for patients with invasive

implants was 66% after a mean follow-up of 7.4 years,

compared to 95% for patients with noninvasive implants

(p < 0.0001) [305]. The survival rate for patients with

invasive implants is similar to that for patients with inva-

sive low-grade (micropapillary) serous carcinoma [103].

Except for patients with invasive implants, conserva-

tive treatment, i.e., cystectomy or unilateral salpingo-

oophorectomy, is sufficient therapy. Many women have

had successful pregnancies after such treatment. Even

though many women with APST have not had formal

staging, if the primary tumor has been adequately sampled

and there is no evidence of invasion or a micropapillary

pattern (see ‘‘Micropapillary serous carcinoma’’ below), it

is probably unnecessary to go back and do formal staging,

although data addressing this question are scant. Limited

data suggest that chemotherapy is of little, if any, value and

may be detrimental [169]. For women with invasive peri-

toneal implants, i.e., low-grade serous carcinoma, there

are insufficient data on upfront treatment for evaluation,

but limited data suggest that surgery but not chemother-

apy is of value after recurrence [34].

Low-Grade Serous Carcinoma;Micropapillary
Serous Carcinoma, Invasive and Noninvasive
Types; Micropapillary Serous Borderline
Tumor; Psammocarcinoma

In 1996, it was observed that a characteristic

micropapillary pattern in SBTs was associated with inva-

sive implants and a worse prognosis than typical SBTs [37,

304]. Despite the lack of demonstrable invasion, these

tumors behaved like low-grade carcinomas in contrast to

the other tumors in this group that had nearly 100%

survival. It was therefore proposed that they be desig-

nated MPSC [304]. The term ‘‘micropapillary serous

carcinoma’’ has been accepted by the WHO since 2000

[90]. Others have preferred the term ‘‘micropapillary

serous borderline tumor’’[310].

Unfortunately, the term MPSC has been used for two

morphologically distinct, albeit related, entities and this

has caused some confusion among clinicians [311]. The

noninvasive form of MPSC is a variant of serous border-

line tumor. The invasive form of MPSC has been classified

as well-differentiated serous carcinoma. Thus, invasive

MPSC is synonymous with low-grade serous carcinoma

[103].

There are several possible explanations for the

low-grade malignant behavior of a noninvasive tumor.

MPSCs that do not display destructive infiltrative

growth are morphologically noninvasive, but it is conceiv-

able that the complex exophytic micropapillary pattern

may be a form of invasion. Occult invasion may be

missed due to sampling factors. Alternatively, it is possible

that the exophytic micropapillary pattern is a form of

intraepithelial carcinoma, or ‘‘carcinoma in situ,’’ which,

when exposed to the peritoneum, may exfoliate malig-

nant cells which implant on peritoneal surfaces and

subsequently invade. Any one of these explanations

would account for the strong association of this pattern

with invasive implants (metastatic carcinoma). When

areas of stromal invasion exceeding 5 mm (the size limit

for microinvasion; see >Microinvasion above) are pre-

sent, the neoplasm is interpreted as the invasive form of

MPSC and is also referred to as low-grade serous

carcinoma.

Noninvasive MPSCs comprise 14% of SBTs in con-

sultation-based material; 10% in stage I and 19% in

advanced stage. In a population-based study from

Canada, Gilks et al. found that 26% of advanced-stage

SBTs were noninvasive MPSCs [105]. Invasive MPSCs

are quite uncommon and comprise only 4% of ovarian

carcinomas and 6% of serous carcinomas (> Table 14.4);

6–9% of advanced stage serous carcinomas are invasive

MPSCs [103, 106, 300].

Clinical Findings The mean age of patients with the non-

invasive form of MPSC is 42 years, the invasive form 45,

and the psammomatous variant (psammocarcinoma) 54.

The most common presentation is an asymptomatic pel-

vic mass, but abdominal pain, fullness, or distention are

common symptoms in advanced stage [331].

Operative Findings For noninvasive MPSC, two thirds

are bilateral as compared to only one third with APST.

Half of patients are stage I and the remainder are stages II

and III. For invasive MPSC, 80–90% are bilateral and 94%
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are advanced stage [103, 331]. Bilateral tumors and those

with an exophytic component are more likely to be asso-

ciated with advanced-stage disease; 74% of intracystic

tumors are advanced stage as compared to nearly all of

those with exophytic tumors [331]. The psammomatous

variant of invasive MPSC is more likely to be primary in

the peritoneum.

Gross Findings The mean tumor size for the noninvasive

form is about 8 cm, and for the invasive form about 11 cm

[303, 331]. Surface involvement is present in 54% of cases

(> Figs. 14.2 and > 14.3). As these tumors are very well

differentiated, they tend to have a more papillary and

cystic gross appearance like APSTs, and little if any necro-

sis, in contrast to many typical high-grade serous carcino-

mas, which often have solid areas and extensive necrosis.

Bilaterality, exophytic growth, and peritoneal implants are

more common with noninvasive MPSCs as compared to

APST [70, 262]. The psammomatous variant is more likely

to adhere to and invade the myometrium via the uterine

serosa.

Microscopic Findings Noninvasive MPSC is a prolifer-

ating serous neoplasm that displays a high degree of epi-

thelial proliferation and complexity but is noninvasive.

The tumor displays a characteristic pattern of papillary

branching (> Figs. 14.47–14.52). The distal papillary

branches are thin and delicate with minimal fibrovascular

support, and emanate abruptly from thick, more centrally

located papillae without intervening branches of

successive intermediate sizes, unlike the hierarchical

branching pattern of APSTs (> Figs. 14.47 and > 14.48).

When the papillae fuse, a cribriform pattern or a roman

bridge-like pattern results on the surfaces of the large

papillae (> Figs. 14.49 and > 14.50). Both micropapillary

and cribriform patterns may be present (> Fig. 14.51).

A 5 mm diameter area of a confluent micropapillary

pattern [310], or 10% of the tumor occupied by the

micropapillary pattern [190, 276] is required for the

. Fig. 14.48

Noninvasive micropapillary serous carcinoma. The papillae

are long and thin with scanty fibrovascular support and

arise abruptly from large papillae

. Fig. 14.49

Noninvasive micropapillary carcinoma. A cribriform pattern

is created by the apparent fusion of micropapillae on the

surfaces of large papillae

. Fig. 14.47

Noninvasive micropapillary serous carcinoma. Low power

view. Large papillae are surrounded by numerous thin

micropapillae
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diagnosis. The majority of noninvasive MPSCs have areas

of typical APST [304, 330, 331] in contrast to only 2% of

high-grade serous carcinoma [103]. In cases associated

with metastases (invasive implants), invasion has been

found in the primary tumor after exhaustive histologic

sampling [303].

NoninvasiveMPSC displays no invasion of the stromal

cores of the papillae. Invasion in MPSC is recognized by

haphazard infiltrative growth composed of solid nests or

complex gland-like structures displaying micropapillae

(> Figs. 14.53–14.59). The nests and gland-like structures

are often surrounded by a clear space or cleft. Psammoma

bodies are common. The psammomatous variant of inva-

sive MPSC, so-called psammocarcinoma, is characterized

by a myriad of psammoma bodies occupying >75% of the

papillae (> Fig. 14.60). An uncommon pattern of invasion

designated ‘‘macropapillary’’ is characterized by large

papillae invading the stroma, also surrounded by clear

. Fig. 14.51

Noninvasive micropapillary serous carcinoma. Thin

micropapillae with minimal fibrovascular support fuse to

form a cribriform pattern in lower part of the field

. Fig. 14.50

Noninvasive micropapillary carcinoma. Mild cytologic

atypia and a cribriform pattern are present

. Fig. 14.52

Noninvasive micropapillary serous carcinoma. The

epithelium lining micropapillae displays mild cytologic

atypia

. Fig. 14.53

Invasive micropapillary serous carcinoma. Noninvasive

pattern on the left is accompanied by infiltrative growth on

the right
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spaces [390] (> Figs. 14.22 and > 14.23). The nature of

these clefts is unknown, but as noted earlier, some prob-

ably reflect lymphatic spaces. Intratumoral lymphatic

invasion is seen in about one third of cases [289]. It has

also been suggested that the spaces are generated by the

contraction of stromal myofibroblasts, particularly in

peritoneal implants [176].

MPSCs with or without invasion display similar cyto-

logic features. Cells tend to be rounded with scant cyto-

plasm, and there is mild or moderate nuclear atypia, often

with prominent small nucleoli (> Figs. 14.50 and
> 14.52). These cytologic features differ somewhat from

APST; however the mean nuclear area appears to be sim-

ilar in both groups [132]. The cells in APSTs tend to be

. Fig. 14.54

Invasive micropapillary serous carcinoma. This tumor

displays a spectrum of proliferation from areas resembling

serous cystadenoma and atypical proliferative serous tumor

with focal micropapillary features on the left, and invasive

low-grade serous carcinoma on the right

. Fig. 14.55

Invasive micropapillary serous carcinoma. Confluent

glandular and cribriform patterns with haphazard

infiltration of the stroma

. Fig. 14.56

Invasive micropapillary serous carcinoma. Large edematous

papillae contain numerous small micropapillae displaying

haphazard infiltrative growth

. Fig. 14.57

Metastatic micropapillary serous carcinoma (invasive

implant). Haphazard infiltrative pattern of glands and nests

within the omentum. Fibrosis and psammoma bodies are

present
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columnar, are often ciliated, and have less nuclear atypia.

Mitotic activity tends to be low. Severe nuclear atypia

warrants a designation of high-grade serous carcinoma

even in the absence of overt invasion.

The peritoneal implants associated with MPSC are

frequently invasive (i.e., carcinoma). Among 157 reported

cases of advanced-stage noninvasive MPSC, 45% of

the implants were invasive, in comparison to 7% of

the implants associated with APSTs (p < 0.0001;
>Table 14.12). Noninvasive MPSCs also are more likely

to be associated with serous lesions in lymph nodes that

replace the node parenchyma, supporting the view that

these are invasive carcinomas with metastatic potential

[51] (see > Low Grade Serous Tumors Atypical Prolifera-

tive Serous Tumor (APST); Serous Borderline Tumor

(SBT); >Lymph Nodes).

Immunohistochemistry There are few published data on

the immunohistochemistry of MPSC. p53 is usually neg-

ative but can be focally positive in up to 43% [237, 381].

However, only strong diffuse nuclear p53 positivity corre-

lates with missense TP53 mutation [328]. WT1 is usually

positive (nuclear staining) [237]. ER and PR show nuclear

positivity in about 50%, significantly more often than in

high-grade serous carcinomas [381]. EMA, cytokeratin 7,

and CA125 are also positive, with EMA showing membra-

nous staining and the other two a cytoplasmic pattern of

staining.

Differential Diagnosis A 5mmdiameter area of confluent

micropapillary architecture distinguishes noninvasive

MPSCs from APSTs, which often have scattered small foci

of a micropapillary pattern. Ten percent of the tumor

displaying the micropapillary pattern is also a valid cutoff

[190, 276]. Either criterion can be used, as it is rare for less

than 5 mm of confluent micropapillary growth to be more

than 10%of the tumor [190]. Anything less than this, in the

absence of other features of invasion, should be classified as

an APST. The distinguishing morphologic features of

serous neoplasms, including the invasive and noninvasive

variants of MPSC, are shown in >Table 14.14.

. Fig. 14.59

Metastatic micropapillary serous carcinoma. Complex

micropapillary pattern involves the peritoneal surfaces

. Fig. 14.60

Invasive micropapillary serous carcinoma, psammomatous

variant. Numerous psammoma bodies have obliterated

most of the carcinomatous glands

. Fig. 14.58

Metastatic micropapillary serous carcinoma (invasive

implant). Small and medium size nests of epithelium with

a cribriform pattern invade the omentum
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Molecular Biology Activating mutations in KRAS and

one of its downstream effectors, BRAF, have been identi-

fied in a variety of human cancers and mutations of either

KRAS or BRAF lead to constitutive activation of MAPK

signaling [371]. Molecular genetic studies have

highlighted the importance of the Ras/Raf/MEK/MAPK

signaling pathway in the pathogenesis of low-grade ovar-

ian serous carcinomas. Frequent KRAS mutations in

APST/serous borderline tumors were first reported by

Mok and colleagues [225]. Several subsequent studies

verified the original finding and further demonstrated

that mutations in KRAS and BRAF characterize both

APSTs and low-grade serous carcinomas [203, 323, 327].

Specifically, activating mutations in codon 12 and less

commonly in codon 13 of KRAS or in codon 600 of

BRAF occur in approximately two thirds of APSTs and

low-grade serous carcinomas. Mutations in KRAS and

BRAF are mutually exclusive insofar as tumors with

mutant KRAS do not have mutant BRAF and vice versa.

Furthermore, a 12 bp insertion mutation of ERBB2

(HER2/neu), which activates an upstream regulator of K-

Ras, has been found in 9% of APSTs and these mutations

are only observed in tumors lacking mutant KRAS and

BRAF [231]. These studies illustrate how different muta-

tional defects can serve to deregulate the same signaling

pathway in cancer cells. In contrast to APSTs and low-

grade serous carcinomas, KRAS and BRAF mutations are

very uncommon in high-grade serous carcinomas [327].

Collectively these data indicate that KRAS and BRAF

mutations are largely confined to low-grade serous carci-

nomas and APSTs and suggest that APSTs are likely pre-

cursors of low-grade serous carcinomas, but not the more

common high-grade serous carcinomas (> Fig. 14.61).

KRAS and BRAF mutations are lacking in isolated serous

. Table 14.14

Distinguishing morphologic features of serous ovarian neoplasms

Diagnosis Atypia

Stratification and

detachment Micropapillary pattern

Stromal

invasion

Serous

cystadenoma

Absent, or present in

<10%

Absent, or present in<10% Absent Absent

APST Present in �10% Present in �10% May be present, <5 mm of

confluence

Absent

MPSC,

noninvasive

Present Usually present Present, �5 mm of confluence Absent

MPSC, invasive Present Usually present Present Present

Serous carcinoma Present May be present May be present Present

Cystadenoma
Low-grade
carcinoma

APST MPSC

SBT

KRAS/BRAF/ERBB2
mutations

Loss of 1p36
loss of CDKN2A/B

Development of low grade (micropapillary) serous carcinoma

. Fig. 14.61

Schematic of the pathogenesis of low-grade serous carcinoma. Modified from reference [328]
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cystadenomas, putative precursors of APSTs [54].

However, identical KRAS or BRAF mutations have been

detected the APSTs and adjacent cystadenoma epithelium

in serous cystadenomas associated with small APSTs

[125]. These findings suggest that mutations of KRAS

and BRAF are early events associated with serous tumor

initiation and that a small subset of serous cystadenomas

that acquire KRAS or BRAF mutations may progress to

APST. Perhaps, not surprisingly, TP53 mutations are

uncommon in low-grade serous carcinomas and APSTs

[328].

Overall, 70–80% of low-grade serous carcinomas and

APSTs express active MAPK [131]. Activated MAPK sig-

naling has been observed in a substantial fraction (41%) of

high-grade serous carcinomas as well [131], presumably

through mechanisms other than activating mutations of

KRAS and BRAF, such as mutation of NF1, which is

mutated in over 20% of these tumors [288]. Nf1 acts as

a Ras-GTPase activating protein (Ras-GAP), which cata-

lyzes hydrolysis of Ras-GTP to Ras-GDP, with resultant

downregulation of downstream signaling through Raf,

Ral/Cdc42, PLC, and PI3K. These findings are likely to

have therapeutic relevance in the near term. Although

published studies on the response of low-grade serous

carcinomas to traditional chemotherapy are few, some

investigators have noted poor response of low-grade

(micropapillary) serous carcinomas to platinum-based

therapeutic regimens [34, 331]. A number of anticancer

agents targeting the Ras/Raf/MEK/ERK pathway are being

developed and a few have been tested in clinical trials

[379]. Molecularly targeted agents may provide an effec-

tive alternative or adjunct to platinum/taxane-based che-

motherapy for low-grade serous carcinomas or for

treatment of platinum-resistant high-grade serous carci-

nomas with activated MAPK signaling.

In contrast to high-grade serous carcinoma, discrete

regions of chromosomal gains have not been reproducibly

detected in low-grade serous carcinoma or its putative

precursor lesion, APST. However, based on studies using

a limited number of polymorphic markers, a few sub-

chromosomal regions (e.g., 1p and 9q) show frequent

deletion in low-grade serous neoplasms [161]. In

a recent study using high-density SNP arrays to assess

DNA copy number changes in tumor cells isolated from

affinity purified borderline, low-grade, and high-grade

serous ovarian neoplasms, Kuo and colleagues identified

frequent allelic deletions of 1p36 and 9p21 in low-grade

serous carcinomas, but not in serous borderline tumors.

The 1p36 region contains several candidate tumor sup-

pressors, including miR-34a, which encodes a p53-

regulated microRNA that mimics p53’s effects on growth

arrest and apoptosis. 9p21 harbors the CDKN2A locus,

which encodes p16, p15, and p14 (Arf) [27, 164].

Clinical Behavior and Treatment Despite the absence of

destructive infiltrative growth in the noninvasive variant

of MPSC, the data indicate that it behaves as a low-grade

serous carcinoma [51, 70, 80, 108, 190, 262, 304, 330, 331].

Stage I noninvasive MPSC appears to be cured by

adnexectomy alone. Since the disease-specific survival

for >2,000 stage I SBTs was 99.5% prior to the separation

of APST from noninvasive MPSC [305], and 10% of these

are expected to beMPSCs, it is reasonable to conclude that

stage I noninvasive MPSC has virtually 100% survival as

well [311, 331]. In contrast to noninvasive MPSCs, inva-

sive MPSCs are rarely stage I. The 5- and 10-year survival

rates for patients with advanced-stage noninvasive MPSC

are approximately 75–85% and 40–60%, respectively.

After recurrence as invasive carcinoma, the outcome of

noninvasive MPSC is similar to that of invasive MPSC,

with a progression-free survival of about 2 years and

a median survival of 6–7 years [103, 321, 331].

Invasive MPSC is synonymous with invasive low-

grade serous carcinoma. Although the patterns of spread

are similar to ordinary high-grade serous carcinoma, low-

grade serous carcinoma has a better prognosis. Stage III

low-grade serous carcinoma is more likely to be stage IIIA

(small volume peritoneal disease) as compared to high-

grade serous carcinoma, which is nearly always stage

IIIC (bulky peritoneal disease) [300]. The natural history

of low-grade serous carcinoma is characterized by indo-

lent growth that is resistant to chemotherapy, and recur-

rences that maintain the well-differentiated histological

appearance of the primary tumor, even decades later.

Rare exceptions show transformation to high-grade serous

carcinoma [104].

A comparison of survival of 75 women with invasive

and noninvasive MPSC found no significant survival

difference between the two groups [331]. The strong

association of noninvasive MPSC with invasive implants

is a highly significant difference from APSTs

(> Table 14.12). These findings indicate that noninvasive

MPSCs are in fact carcinomas. Further sampling of appar-

ent noninvasive MPSCs may reveal invasion in some, and

perhaps most cases.

Low-grade serous carcinoma does not respond

appreciably to platinum-taxane therapy in the first-

line or neoadjuvant setting [103, 295]. Primary

cytoreduction, and with recurrence, secondary

cytoreduction, appear to be more effective approaches,

but data are limited [34].
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High-Grade Serous Carcinoma

Clinical Findings

High-grade serous carcinoma is the most common type of

ovarian cancer and accounts for approximately 50% of

ovarian carcinomas; however, if the clinically and patho-

logically identical peritoneal serous carcinomas are

included (see below), the frequency is about 63%

(> Table 14.4). Serous carcinoma most often occurs in

the sixth and seventh decades, and the reported mean

age varies from 57 to 63 years. Nearly all comprehensively

staged patients present in advanced stage with tumor

usually disseminated throughout the abdominal and pel-

vic cavities. The most common presenting symptoms are

abdominal pain and distention due to ascites or bulky

abdominal tumor. A slightly older age, larger volume of

ascites, and a lower frequency of a palpable pelvic mass

occurs with peritoneal serous carcinomas as compared to

ovarian serous carcinoma [19, 22, 26]. Gastrointestinal

symptoms are also common. Other symptoms include

urinary frequency, dysuria, and vaginal bleeding. Stage

I tumors may present as an asymptomatic mass on a

routine pelvic examination, but as noted above, stage

I serous carcinoma is very rare. Importantly, three fourths

of women with a history of breast cancer who subse-

quently develop peritoneal carcinomatosis are found to

have new primary ovarian or peritoneal serous carcinomas

[99]. Therefore, a woman with a history of breast carci-

noma who develops peritoneal carcinomatosis should not

be assumed to have a breast carcinoma recurrence.

Operative Findings

Two thirds of advanced-stage cases involve both ovaries.

Nearly all advanced-stage ovarian carcinomas involve

peritoneal surfaces, including the pelvic peritoneum

(stage II) and the surfaces of the bowel and other abdom-

inal organs (stage III). Both pelvic and abdominal spread

can be by direct extension or metastasis. For example,

direct extension to the rectosigmoid, broad ligament, or

uterus can occur by contiguous growth, or by exfoliation

of malignant cells resulting in seeding of the peritoneal

surfaces of the bowel or pelvic peritoneum. Operative

findings are described in more detail earlier in this chapter

(see >Prognostic Factors, Stage above).

In 10–20% of women with advanced stage serous

carcinoma, the ovaries are small and display predomi-

nantly surface involvement. These findings warrant

a diagnosis of primary peritoneal serous carcinoma (see
>Differential Diagnosis below, and >Chap. 13, Diseases

of the Peritoneum). It has been suggested recently that

some of these may be tubal carcinomas of fimbrial origin.

On rare occasions, typical primary serous carcinomas

arise in extraperitoneal locations including pelvic or

retroperitoneal lymph nodes, broad ligament,

retroperitoneum, or endocervix. More commonly, serous

carcinomas arise in the endometrium (see >Chap. 9,

Endometrial Carcinoma).

Gross Findings

Serous carcinomas range from microscopic to about

20 cm in greatest dimension. They are typically multilocular,

cystic and solid, with soft, friable papillae filling the cyst

cavities, and occasionally may be completely solid. The

cysts also contain serous, turbid, or bloody fluid. The

external surfaces may be smooth or bosselated and often

display papillae. Solid areas on cut surface are pink to gray,

and may be soft or firm depending on the character of the

tumor stroma. Hemorrhage and necrosis are often pre-

sent. Omental metastases are characterized by firm nod-

ules of variable size with white or gray cut surfaces, which

may coalesce to form an omental cake. A grossly normal

omentum contains microscopic tumor in 22% of cases.

Microscopic Findings

High-grade serous carcinomas display complex papillary

and solid patterns and marked cytologic atypia

(> Figs. 14.62–14.71). Frequently they display a lace-like

or labyrinthine pattern (> Figs. 14.64 and > 14.65) char-

acterized by extensive bridging and coalescence of papillae

resulting in slit-like spaces. Areas of solid growth, and

. Fig. 14.62

High-grade serous carcinoma. Low power view displaying

absence of stromal invasion. Despite absence of invasion,

the tumor should not be classified as borderline since the

tumor cells are high grade (see > Fig. 14.63)
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glandular and cribriform patterns are common

(> Figs. 14.66 and > 14.69). A villoglandular-type

papillary pattern can be seen; the high-grade nuclear

atypia, often with bizarre nuclei, identifies it as serous

rather than endometrioid, and this pattern typically

merges with other characteristic serous features. Cytoplas-

mic clear cell change may occur, but characteristic archi-

tectural patterns of clear cell carcinoma are not present

(see>Differential Diagnosis, and>Clear Cell Carcinoma

below; > Fig. 14.70). The cells may be small and uniform

focally, but nearly all cases display areas of large,

pleomorphic nuclei with obvious malignant features.

Multinucleated tumor giant cells may be present

(> Figs. 14.67 and > 14.68). Bizarre nuclei greater than

50 mm in diameter are characteristic, and occur in 86% of

advanced stage tumors [300] (> Fig. 14.67).

Serous carcinomas that are predominantly solid are

composed of sheets of cells with high-grade nuclei and

usually contain isolated bizarre mononuclear giant cells or

syncytial-like aggregates. Mitoses, including abnormal

mitoses, are numerous and necrosis is often pronounced

(> Fig. 14.67). There are focal areas with papillary or

. Fig. 14.65

High-grade serous carcinoma. Slit-like spaces are very

characteristic of this neoplasm

. Fig. 14.64

High-grade serous carcinoma. Slit-like spaces create

a labyrinthine pattern. Nuclei are markedly atypical

. Fig. 14.66

High-grade serous carcinoma. Solid growth, marked

cytologic atypia and high mitotic activity

. Fig. 14.63

High-grade serous carcinoma (same tumor as in

> Fig. 14.62). Markedly atypical nuclei, high mitotic index,

and abnormal mitotic figures
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glandular architecture that permit the diagnosis of

a serous carcinoma rather than undifferentiated carci-

noma. Psammoma bodies are present in 25% of cases.

Rarely, a completely solid carcinomawithout any evidence

of glands, papillae, or other recognizable patterns occurs;

this is probably a variant of high-grade serous carcinoma

but is designated undifferentiated carcinoma (see
>Undifferentiated Carcinoma below). Intratumoral lym-

phatic vascular invasion is seen in about one third of cases,

and hilar lymphatic invasion in two thirds [289].

Grade Morphometric measurement of nuclear area and

direct measurement of nuclear size show a bimodal distri-

bution for serous carcinoma that separates serous carci-

nomas into a small group of low-grade carcinomas and

a much larger group of high-grade serous carcinomas

[132, 300]. These findings along with the distinctly differ-

ent molecular genetic profile that distinguish low- from

high-grade serous carcinoma support the use of a two-tier

. Fig. 14.68

High-grade serous carcinoma. Marked cytologic atypia,

tufting, and detached cell clusters

. Fig. 14.69

High-grade serous carcinoma. Characteristic high-grade

cytologic features of serous carcinoma

. Fig. 14.70

High-grade serous carcinoma with focal cytoplasmic

clearing and signet ring-like cells. This tumor should not be

described as having clear cell carcinoma features as the

architectural features of clear cell carcinoma are not present

. Fig. 14.67

High-grade serous carcinoma. Bizarre nuclei with

multinucleated tumor giant cells and atypical mitotic

figures
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grading system instead of the traditional three tier systems

of well, moderate, and poorly differentiated serous carci-

nomas. Unlike the two-tier system proposed by Malpica

and colleagues from MD Anderson (MDACC), the three-

tier system as advocated by Shimizu and associates [196,

197, 308] does not have a histological or molecular basis to

separate grades II and III [104, 367]. It has been shown

that in the unusual cases where the nuclear grade, which is

the basis of the binary system, does not clearly appear to be

low or high grade, i.e., grade II, these tumors lack KRAS

and BRAF mutations (the hallmark of low-grade serous

carcinoma) and display p53 mutations (the hallmark of

high-grade serous carcinomas) in over 90% of cases [18].

Accordingly, these tumors that appear to be midway

between low and high grade should be considered high

grade. Such tumors of intermediate nuclear grade qualify

as high grade in the MDACC system. Besides the morpho-

metric and molecular underpinning that support the

binary grading system, it more consistently separates

prognostic groups [196, 197, 300]. The two-tier system

has been validated to be reproducible among generalists

and specialists [197]. The system does not require mitotic

counting which is time-consuming and has poor

reproducibility.

The MDACC system distinguishes low grade from

high grade as follows. Low-grade serous carcinoma is

characterized by uniform cells with mild to moderate

nuclear atypia, whereas high-grade tumors have

pleomorphic cells with marked nuclear atypia (>3:1 vari-

ation in nuclear size and shape). Low-grade tumors have

a mitotic index <12 per 10 HPF, and usually much lower

(<5 per 10 HPF), while high-grade tumors usually

display >12 per 10 HPF.

This binary grading system effectively separates

typical high-grade serous carcinoma from low-grade

(micropapillary) serous carcinoma (see below) with

5-year survival rates of about 35% and 75%, respectively,

for FIGO stage III. However, it is possible that patient’s age

and comorbidity have as much to do with this survival

difference as grade. Women with high-grade serous carci-

noma are nearly 2 decades older and consequently have

more comorbid conditions and a shorter life expectancy as

compared to those with low-grade serous carcinoma. In

a population-based study of ovarian cancer in Denmark

[350], ovarian cancer patients with severe comorbidity

were about a decade older, and within each stage group-

ing, patients with more comorbidity had increased mor-

tality. In one study of stage III ovarian serous carcinoma

[300], the postoperative mortality (<2 months) in patients

with high-grade tumors was 11% as compared to 0% for

low grade. Thus, the high mortality rates in high-grade

ovarian cancermay be disproportionately related to comor-

bid conditions as compared to low-grade ovarian cancer. In

addition, low-grade serous carcinoma (invasive MPSC) is

more likely to be stage IIIA or IIIB as compared to high-

grade, which is nearly always IIIC, further confounding

grade-stratified prognostication [103, 300]. It can therefore

be argued that grade is at best a covariate, and at worst, not

meaningful. A recent large population-based study on

maximally debulked patients from Vancouver, Canada,

found that stage and cell type are independent prognostic

factors and grade is not [106].

Histologic Effects Induced by Chemotherapy Limited

data are available on the histologic appearance of serous

carcinoma shortly after chemotherapy [221]. Interval

debulking specimens (after neoadjuvant chemotherapy)

frequently show masses of psammoma bodies with scanty

epithelium. Large omental cakes are often reduced to

a normal size omentum with extensive fat necrosis and

fibrosis, and with scattered foci of carcinoma throughout.

Lymphocytes, foamy histiocytes, hemosiderin, and cho-

lesterol clefts are often present. Scattered tumor cells show

typical high-grade serous features, often with even more

bizarre nuclear forms. In addition, they may show abun-

dant clear, vacuolated, or eosinophilic cytoplasm and huge

nucleoli. Sassen and associates found that the presence of

scattered solitary tumor cells, fibrosis, foamy macro-

phages, and foreign body-type giant cells were highly

. Fig. 14.71

High-grade serous carcinoma. This small focus of high-

grade serous carcinoma partially involves an ovarian

surface epithelial inclusion. This could be an intraepithelial

precursor of serous carcinoma or more likely extension of

an established invasive serous carcinoma to an adjacent

inclusion
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specific (80–100%) but not sensitive indicators of

neoadjuvant chemotherapy. Inflammation, hemosiderin,

and isolated psammoma bodies were also associated with

chemotherapy but were less specific [291].

Immunohistochemistry

Cytoplasmic immunopositivity is seen with CAM 5.2 and

cytokeratin 7 in 100% of cases; BER-EP4, 95% [63],

cytokeratin 20, 34%; vimentin, 45%; B72.3, 73% (usually

weak)[63]; carcinoembryonic antigen, 19%; OC-125,

91%; gross cystic disease fluid protein-15 (GCDFP-15),

2%; and S-100, 30%. Membranous positivity is seen with

epithelial membrane antigen (EMA) in 100% of cases.

Nuclear positivity is seen for WT1 in 90% and for ER in

88–95% [63, 247] but some studies show that only

a minority are ER-positive [381]. Nuclear staining for PR

is usually absent or only weakly positive [63, 221] but can

be strongly positive in up to 25% [178, 381]. The CK7/20

panel shows CK7+/CK20� in the majority of serous,

endometrioid, and clear cell ovarian carcinomas, while

the remainder are CK7+/CK20+. CK7 cytoplasmic posi-

tivity is nearly always strong and diffuse. When CK20 is

positive, it is generally cytoplasmic and focal or patchy.

p53, BRCA1, and WT1 nuclear stains and p16 (cytoplas-

mic, usually with concomitant nuclear staining) are pos-

itive in most high-grade serous carcinomas [12, 36, 47, 55,

229, 237, 352, 364, 385]. To be considered significant, p16

and p53 staining should be strong and diffuse. WT1-

positive tumors are more often high-stage, high-grade,

bcl-2 positive and have a higher proliferation index

based on increased nuclear staining for Ki-67, as com-

pared to WT1 negative tumors [385].

Calretinin displays weak cytoplasmic positivity in up

to one quarter of serous carcinomas [47, 227] and mod-

erate to strong positivity in 5–10% [63, 194]. CK5/6 is

weakly positive in about one fourth of cases [63]. bcl-2

is positive in one third [385]. TTF-1, a marker for lung

and thyroid carcinomas, is focally or weakly positive

(nuclear reactivity) in 24–37% of serous carcinomas, but

occasionally can be diffusely positive [20, 162]. CD99 is

often positive. Inhibin, a marker of sex cord–stromal

tumors, is usually negative but can be focally positive

[47, 206]. p63 is usually negative [260]. Other markers

that are reliably negative include h-caldesmon and

thrombomodulin. CA19-9, CD 15, and D2-40 are negative

or only weakly positive [63]. One study comparing pre-

and post-neoadjuvant chemotherapy tumor specimens

showed that the immunophenotype of high-grade serous

carcinoma does not change significantly after carboplatin–

paclitaxel treatment [221].

Differential Diagnosis Although metastatic carcinomas

to the ovary, particularly colorectal tumors, most often

mimic mucinous or endometrioid ovarian carcinomas,

metastases may display a wide variety of patterns, and

metastatic colorectal carcinomas can rarely resemble

serous carcinoma [185]. In addition to CK7 and CK20,

a few investigators have found monoclonal CEA useful in

this differential [206] (see >Mucinous Tumors below,

and >Chap. 18, Metastatic Tumors of the Ovary).

The distinction of serous from endometrioid carci-

noma is generally not important in practice because the

stage-stratified prognosis and treatment are similar.

Although there is morphologic overlap, many experts

believe that high-grade nonpapillary adenocarcinomas

with glandular and cribriform patterns (non-clear cell,

non-mucinous) most often represent serous carcinomas

and should not be diagnosed as mixed or as endometrioid

carcinoma unless the classic patterns of endometrioid

adenocarcinoma of the uterine corpus are clearly recog-

nizable [154, 207, 333]. Diffuse strong ER and PR reactiv-

ity and negative staining for WT1, p53, and p16 favor an

endometrioid carcinoma, while the opposite findings are

more common in serous carcinoma [206]. Molecular

studies have not yet resolved whether the nonspecific

high-grade adenocarcinomas have genetic features of

endometrioid or serous carcinoma. The contrasting fea-

tures of high-grade serous and endometrioid carcinomas

are shown in >Table 14.15.

Serous carcinomas often invade the fallopian tubes,

and, on occasion, the distinction of an ovarian from a pri-

mary tubal carcinoma may be difficult (See >Chap. 11,

Diseases of the Fallopian Tube and Paratubal Region, and
>Chap. 18, Metastatic Tumors of the Ovary). Meticulous

sectioning of the fallopian tube, which is typically dilated

and filled with tumor when primary, can be helpful in

making the distinction, but carcinomas involving

the fimbriae are more difficult to clearly assign. Micro-

scopically, the presence of carcinoma in situ in uninvolved

tubal epithelium (serous tubal intraepithelial carcinoma –

STIC) is helpful. It can be difficult to distinguish carci-

noma in situ of the tube from hyperplasia and reactive

changes [191]. Not infrequently, a primary tubal carci-

noma is associated with metastases larger than 5 mm in

the ovary. Since the 5 mm criterion is intended to separate

ovarian from peritoneal tumors (see below), classification

as primary tubal carcinoma is warranted if the tube shows

the features of a primary tubal carcinoma.

Population-based studies have shown that approxi-

mately 10% of patients with apparent advanced-stage

serous carcinoma have normal sized or slightly enlarged

ovaries with only surface involvement [22], although
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recent series have shown a higher proportion ranging

from 18% to 29% [115, 134, 301]. These are classified as

primary peritoneal serous carcinomas. The following

criteria for this distinction have been proposed by the

GOG [26]: (1) both ovaries must be either physiologically

normal in size or enlarged by a benign process; (2) the

involvement in the extraovarian sites must be greater than

the involvement on the surface of either ovary; (3) micro-

scopically, the tumor in the ovary must be one of the

following: (a) nonexistent, (b) confined to the ovarian

surface epithelium with no evidence of cortical invasion,

(c) involving ovarian surface epithelium and/or underly-

ing cortical stroma but with no tumor nodule measuring

greater than 5� 5mm; (4) the histological and cytological

characteristics of the tumor must be predominantly of the

serous type that is similar or identical to ovarian serous

carcinoma, any grade.

From a practical standpoint, the distinction of ovarian

from peritoneal carcinoma is not critical since the behav-

ior and treatment are similar, but the distinction is impor-

tant in epidemiologic, histopathologic, and molecular

studies. Although widely used, the above criteria are arbi-

trary and too restrictive, and as such very likely underes-

timate the frequency of tubal as well as peritoneal

carcinoma. In some cases, the ovaries display multiple

small nodules of tumor, a feature characteristic of primary

peritoneal carcinoma, but if only one nodule exceeds

5 mm, it must be classified as ovarian. Thus, primary

peritoneal and tubal carcinomas are more common than

previously realized.

The uterus is removed as part of the staging procedure

for ovarian and peritoneal serous carcinomas. When the

tumor appears to be primary peritoneal, the pathologist

should meticulously examine the endometrium. Serous

carcinoma of the endometrium and its putative precursor,

endometrial intraepithelial carcinoma, can disseminate

throughout the peritoneum even when microscopic and

lacking myometrial invasion (see >Chap. 9, Endometrial

Carcinoma). It is possible that a small proportion of

apparent primary peritoneal serous carcinomas reflect

disseminated endometrial serous carcinomas with an

occult primary endometrial tumor.

When a large endometrial serous carcinoma lacking

myometrial invasion is associated with carcinomatosis, it

can be difficult to assign a primary site to the ovarian and

peritoneal lesions using morphology alone. If the ovarian

involvement is multinodular and bilateral, metastatic dis-

ease to the ovaries and peritoneum is likely. WT1 can be of

value, as peritoneal serous carcinomas are positive like

their ovarian counterparts, whereas endometrial serous

carcinomas are usually negative or weakly positive [1, 86,

118, 205, 206]. p53 is not as useful as it is positive in

ovarian, peritoneal, and endometrial serous carcinomas.

Independent serous carcinomas of the ovary and endo-

metrium are possible but rare, and diagnostic criteria for

this situation have not been well defined.

Primary ovarian epithelial tumors of non-serous types

may occasionally mimic serous carcinoma: typically clear

cell and endometrioid carcinomas. Clearing of the cyto-

plasm is not uncommon focally in serous carcinoma and is

not indicative of clear cell carcinoma unless the typical

architectural patterns of clear cell carcinoma are present

(> Fig. 14.70) [116, 207]. Similarly, glandular and cribri-

form patterns are common in serous carcinoma and

should not be interpreted as endometrioid unless other

characteristic features of eutopic endometrial carcinoma

are present (>Table 14.15). More importantly, malignant

germ cell tumors, particularly embryonal carcinoma and

. Table 14.15

Distinction between poorly differentiated serous adeno-

carcinoma and poorly differentiated endometrioid

adenocarcinoma

Morphology Serous Endometrioid

Glandular spaces Slit-like Round, punched

out

Psammoma bodies Common Rare

Tumor giant cells Common Rare

Papillae Small,

complex

with

budding

Longer and

broader

Adenofibromatous

growth pattern

Rare Common

Squamous elements Rare Common

Endometriosis Rare Common

Immunohistochemistry

WT1 Diffuse

positive

Negative or focally

positive

P53 Diffuse

positive

Negative, focally or

diffuse positive

P16 Diffuse

positive

Negative or focally

positive

Vimentin Negative Sometimes positive

Beta-catenin Membranous Membranous and,

in some cases,

nuclear positivity

Modified from [207]
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yolk sac tumor, often have solid and papillary patterns,

respectively, which may mimic serous carcinoma. The age

of the patient is an important clue, as malignant germ cell

tumors almost always occur in much younger patients.

Immunohistochemistry utilizing antibodies against alpha

fetoprotein, which reliably stains yolk sac tumors, can be

useful in this distinction (see >Chap. 16, Germ Cell

Tumors of the Ovary). Clinical correlation with serum

levels of AFP may also be of value. On occasion, distinction

of serous carcinoma from the retiform variant of Sertoli–

Leydig cell tumor (SLCT) is difficult. Positive inhibin and

negative EMA staining in the latter tumors, as well as the

younger age of these patients, are useful distinguishing

features (see >Chap. 15, Sex Cord-Stromal, Steroid

Cell, and Other Ovarian Tumors with Endocrine,

Paraendocrine, and Paraneoplastic Manifestations).

Diffuse malignant mesothelioma, particularly those

with a papillary pattern, may on rare occasion be difficult

to distinguish from serous carcinoma. At the Washington

Hospital Center from 1999 to 2009, one diffuse malignant

mesothelioma was diagnosed in the same population as

over 300 ovarian and peritoneal carcinomas. The best

markers for distinguishing mesothelioma from serous car-

cinoma include calretinin, CK5/6, and thrombomodulin,

which are positive in mesotheliomas, and ER and BER-

EP4 which are negative. ER appears to be more sensitive

and specific than other stains that are typically negative in

mesotheliomas in women [247]. The panel of ER,

calretinin, and BER-EP4 (or MOC 31) has been

recommended for a clear distinction in most cases [206,

248] with some recommending the addition of h-

caldesmon, which stains mesotheliomas [63]. Of note,

OC-125 is often positive in mesothelioma [20].

Ovarian carcinoma is often considered in the differen-

tial diagnosis of a metastatic adenocarcinoma of unknown

primary site. Of particular value in this differential diag-

nosis is the panel of CK7 and CK20, as the CK7/CK20

profiles of carcinomas of a variety of sites have been

extensively studied. Endometrioid and serous ovarian car-

cinomas are typically CK7+/CK20�. This panel is most

useful in distinguishing gastrointestinal primary carcino-

mas from ovarian mucinous carcinomas (see >Mucinous

Tumors, >Differential Diagnosis later in this chapter).

Breast carcinoma, which is usually CK7+/CK20�, is typ-

ically GCDFP-15 positive and WT1 negative, while ovar-

ian carcinomas are GCDFP-15 negative andWT1 positive.

However 30–40% of breast carcinomas are negative for

GCDFP-15 [20, 355]. TTF1 is not of great value in

distinguishing ovarian from lung and thyroid carcinoma

because it is positive in a significant number of ovarian

carcinomas.

Molecular Biology Because serous carcinomas comprise

the majority of ovarian carcinomas, most published stud-

ies of generic ‘‘ovarian cancer’’ or ‘‘ovarian carcinoma’’ in

the older literature, unless otherwise indicated, likely

included mainly serous carcinomas. Although recent clin-

ical and molecular studies of ovarian cancer are more

likely to take histological type into account, they are also

usually weighted toward serous carcinomas since these

tumors comprise the majority of malignant epithelial

tumors. As a consequence, molecular alterations in typical

(high-grade) serous carcinomas as well as a spectrum of

benign, borderline, and low-grade malignant ovarian

serous neoplasms have been studied quite extensively.

In keeping with the now well-recognized adenoma–

carcinoma sequence in colorectal cancer pathogenesis,

for many years it was widely assumed that ovarian

serous tumors likely progress from benign serous

cystadenoma to atypical proliferative (borderline) serous

tumor (APST), to low-grade serous carcinoma, and ulti-

mately to high-grade serous carcinoma. However, the

correlation of clinicopathological observations with

molecular genetic data has led to a paradigm shift,

and we now recognize distinct pathways leading to the

development of low-grade (Type I) versus high-grade

(Type II) serous carcinomas.

Mutational Analyses Our understanding of gene muta-

tions in serous carcinomas will undoubtedly becomemore

refined in the near future by new technologies allowing

large-scale sequencing of the genome in primary tumors.

Unbiased genome sequencing of large numbers of primary

serous carcinomas will almost certainly uncover as yet

unsuspected gene mutations that occur frequently in

these tumors. Indeed, ovarian serous carcinoma is one of

three cancer types initially selected for analysis by The

Cancer Genome Atlas, a comprehensive and coordinated

effort jointly sponsored by the National Cancer Institute

and National Human Genome Research Institute to accel-

erate our understanding of the molecular basis of cancer

through the application of comprehensive genome analy-

sis technologies [232]. These data are in the process of

being collected and will be publicly released. Until then,

investigators continue to evaluate primary tumors for

mutations largely on a gene-by-gene basis. To date, rela-

tively few genes have been found to be mutated in the

majority of ovarian serous tumors. TP53 is mutated in

50% or more of advanced stage, high-grade serous carci-

nomas [327, 328]. TP53mutation frequency was found to

be even higher (�80%) in high-grade serous carcinoma

when purified tumor samples were used for sequence

analysis [286]. In their study of early (stage I) serous
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carcinomas Leitao and colleagues identified overex-

pression of p53 and mutation of TP53 in well over half

of the cases, suggesting that TP53 mutation is an

early event in the development of high-grade serous car-

cinomas [183]. On a related note, a small series of

intraepithelial serous carcinomas in the fallopian tube

and coexisting ovarian serous carcinomas were recently

found to share identical TP53 mutations, suggesting

a common origin of tumors in the two sites and providing

further evidence of a role for TP53 mutations early in

serous carcinoma pathogenesis [149].Mutations in several

other tumor suppressor genes and oncogenes such as

BRCA1/2, PTEN, and PIK3CA have also been reported in

ovarian serous carcinomas, but their mutation frequency

is generally low (<10%) [220, 231, 376].

DNA Copy Number Changes Several studies have ana-

lyzed global DNA copy number alterations specifically in

high-grade and low-grade serous carcinomas [164, 204,

215, 230] A general conclusion that can be drawn from

these studies is that high-grade serous carcinomas are

characterized by more diffuse and higher levels of sub-

chromosomal gains and losses than low-grade serous car-

cinomas and APSTs, suggesting that chromosomal insta-

bility is more pronounced in high-grade serous

carcinomas than in low-grade serous carcinomas and

APSTs. Based on single nucleotide polymorphism (SNP)

array analysis of DNA copy number alterations in purified

ovarian serous carcinoma samples, Nakayama and col-

leagues found the most frequently amplified sub-

chromosomal regions harbor the CCNE1 (cyclin E1),

AKT2, NOTCH3, RSF1, and PIK3CA loci [230]. Dual-

color fluorescence in situ hybridization (FISH) was

performed to validate the findings in a sizeable indepen-

dent set of serous carcinomas. The results showed high-

level DNA copy number gains/amplification of CCNE1,

NOTCH3, RSF1, AKT2, and PIK3CA loci in 36%, 32%,

16%, 14%, and 11% of high-grade serous carcinomas,

respectively. In contrast, low-grade serous tumors did

not show high-level amplification at any of the above

loci. These gene amplifications have both biological and

clinical significance. For example, deregulation of the

PI3K/Pten signaling pathway through amplification of

PIK3CA, which encodes the catalytic subunit of PI3K,

has been shown to play a causal role in invasion, metasta-

sis, and chemoresistance in ovarian cancer [11, 218].

CCNE1 gene amplification and overexpression contrib-

utes to oncogenesis and genetic instability, particularly in

the presence of mutant p53, which is present in most

high-grade serous carcinomas [23, 334]. Moreover,

expression of low-molecular-weight cyclin E is associated

with worse clinical outcome in ovarian cancer patients

[69]. The functional consequences of other gene amplifi-

cations in ovarian serous carcinomas are just beginning to

be elucidated. Notably, although early studies identified

rather frequent HER2/neu (ERBB2) amplification/copy

number gains in ovarian serous carcinomas, a recent

analysis using comprehensive genome-wide digital

karyotyping technologies failed to identify high levels of

ERBB2 gene amplification in 33 high-grade or 10 low-

grade serous carcinomas [230].

Gene Expression Transcriptome-wide gene expression

profiling using serial analysis of gene expression (SAGE)

and oligonucleotide microarrays has been applied to ovar-

ian serous tumors including high-grade carcinomas, low-

grade carcinomas, and APSTs [28, 106, 128, 129, 215].

Several of these studies found that low-grade and high-

grade serous carcinomas are distinguishable based on their

gene expression profiles. In those studies that included

APSTs, the APSTs always clustered with low-grade rather

than high-grade serous carcinomas. This finding provides

further evidence that APSTs and low-grade serous carci-

nomas are closely related and both tumors are distinct

from high-grade serous carcinomas.

Although somatic mutations of BRCA1 and BRCA2

are known to be rather uncommon in sporadic ovarian

carcinomas, accumulated studies suggest these genes may

be inactivated, particularly in serous carcinomas, through

mechanisms other than mutation [41]. Horiuchi and col-

leagues found reduced expression of BRCA1 transcripts in

serous carcinomas, often associated with loss of heterozy-

gosity at the BRCA1 locus [372]. Hypermethylation of the

BRCA1 promoter accompanied by loss of Brca1 protein

expression has been observed in 15–31% of sporadic ovar-

ian carcinomas [21]. Moreover, high-grade serous carci-

nomas with genetic versus epigenetic inactivation of

BRCA1 have recently been shown to have distinct molec-

ular abnormalities involving the PI3K/Pten signaling

pathway [265]. Specifically, tumors with BRCA1 muta-

tions typically had decreased PTEN mRNA levels, while

those with epigenetic loss of BRCA1 had copy number

gains of PIK3CA. Finally,WT1 (Wilms’ tumor 1) encodes

a protein that plays important roles in genitourinary tract

development. Several studies have noted preferential

expression of WT1 in serous carcinomas (both low-

grade and high-grade) compared to the other histologic

types of ovarian carcinoma [1, 237]. Because TP53 muta-

tions in high-grade serous carcinomas are most often

missense mutations that result in protein stabilization,
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strong and diffuse nuclear expression of p53 protein is also

observed in many of these tumors.

Clinical Behavior and Treatment

The survival rates for ovarian carcinoma, of which the

majority are serous, are shown in >Table 14.9. As

discussed above, stage I patients who have been carefully

staged have a 5-year survival rate that exceeds 90%;

however, comprehensively staged high-grade serous

carcinomas are rarely stage I [182, 301] (1.1% of ovarian

carcinomas in our series (>Table 14.4) and 0.5% of

ovarian carcinomas in a population-based study from

British Columbia (stages IA and IB only in the latter

study [287])). In fact, serous histology may be a poor

prognostic factor in stage I especially in patients who

have not been comprehensively staged [313]. The vast

majority of stage III and IV ovarian carcinomas are high-

grade serous and overall survival is poor. However, these

tumors are often very sensitive to PBC and the 5-year

survival rate approaches 50% for optimally debulked

patients; there are occasional 10-year survivors of

advanced-stage high-grade serous carcinoma. Most studies

show that survival for peritoneal serous carcinoma is the

same as that for ovarian carcinoma when stratified by stage

[19, 26, 134, 144]. Stage II tumors are uncommon (3% of

serous carcinomas (> Table 14.4)) and represent an inter-

mediate group, which, depending on other factors includ-

ing completeness of surgical removal and substage, can

have widely varying survival and cure rates [299]. Micro-

scopic serous carcinoma, so-called early de novo carci-

noma, despite its small size (less than 7 mm) is associated

with recurrence and death in about a third of cases,

usually with widespread peritoneal disease (> Fig. 14.71).

A recent study examining the histology of ovarian

carcinoma after neoadjuvant chemotherapy (NAC)

followed by interval debulking found that those patients

with no residual tumor or only scattered solitary tumor

cells had a significantly better survival than those with

larger residual tumor, with median survival of 45 and 26

months, respectively [291]. A similar study showed that

a moderate or marked degree of tumor necrosis, found in

49% of 73 patients treated with NAC, significantly corre-

lated with a longer time to first recurrence independent of

other established risk factors, but did not correlate with

survival [173].

Serum levels of CA125 correlate with volume of

disease but are not independent prognostic factors.

Although high preoperative CA125 levels may predict

unresectability and poor survival, postoperative CA125

levels appear to be more prognostic. CA125 levels are

commonly used to monitor for recurrence.

Mucinous Tumors

At the outset, it must be noted that diagnosis of the

mucinous cell type in ovarian epithelial tumors is based

solely on hematoxylin and eosin-stained sections. Mucin

stains do not play a role in classification as they can be

positive in other cell types. Primary ovarian mucinous

tumors include cystadenomas, atypical proliferative

mucinous tumors (APMT; also referred to as borderline

or low malignant potential tumors), and carcinomas

(intraepithelial and invasive). The cystadenomas, followed

by APMT, are the most commonly encountered, whereas

primary ovarianmucinous carcinomas aremuch less com-

mon. Cystadenomas and APMT are noninvasive, and are

distinguished from each another primarily by their degree

of complexity and epithelial proliferation. The invasive

carcinomas are distinguished from these two types by the

presence of stromal invasion. There is amorphologic spec-

trum of epithelial proliferation inmucinous tumors which

includes cystadenomas with focal epithelial proliferation

and APMT with intraepithelial carcinoma and/or

microinvasion, providing evidence that these tumors

comprise a biologic spectrum with individual types

representing steps in the sequence of ovarian mucinous

carcinogenesis. Molecular studies support this view

(see >Molecular Biology below).

The other types of mucinous tumors encountered in

the ovary include metastatic mucinous carcinomas, most

commonly from the gastrointestinal tract, and low-grade

mucinous tumors of appendiceal origin secondarily

involving the ovary in association with the clinical syn-

drome of pseudomyxoma peritonei (PMP). Both meta-

static mucinous carcinomas and low-grade mucinous

tumors of appendiceal origin can simulate primary ovar-

ian mucinous tumors, including both APMTand primary

ovarian mucinous carcinoma. Refined criteria for diagno-

sis of ovarian mucinous tumors in recent years, with

distinction of these non-ovarian tumors from true pri-

mary ovarian mucinous tumors, have been instrumental

in clarifying the behavior of ovarianmucinous tumors and

in providing more appropriate therapy.

Studies using refined diagnostic criteria for ovarian

mucinous tumors, particularly those focused on recognition

of metastatic mucinous carcinomas that simulate primary

ovarian mucinous tumors, have established that primary

ovarian mucinous carcinomas are much less common than

previously believed [306]. However, despite improved rec-

ognition of metastases, the problem of distinguishing pri-

mary and metastatic mucinous carcinomas persists (see
>Chap. 18, Metastatic Tumors of theOvary). The difficulty

in recognizing metastases that morphologically simulate
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primary ovarian mucinous tumors is compounded by the

fact that some metastases present first in the ovary without

a clinically evident extraovarian primary. In addition, ancil-

lary techniques such as immunohistochemistry, while useful

in certain situations (see >Differential Diagnosis below),

are limited in their ability to distinguish some metastases

from primary ovarian mucinous tumors. It is important

to recognize this difficulty when evaluating the literature

on behavior and therapeutic responses of ostensibly pri-

mary ovarian mucinous carcinomas, as older reports,

particularly those prior to and even including the 1990s,

likely include a subset of misclassified metastases. Even in

expert hands, distinction of primary from metastatic

mucinous carcinoma may be very difficult at times, and

we estimate that the frequency of misclassification or

genuine diagnostic uncertainty is at least 5%.

Benign Mucinous Tumors, Intestinal and
Müllerian (Seromucinous, Endocervical-like)
Types

Mucinous cystadenomas (including the müllerian type; see

below) comprise 13% of benign ovarian epithelial neo-

plasms (> Table 14.5). Over 80% are of the intestinal

type. The mean patient age is about 50 years. Intestinal-

type mucinous cystadenomas are unilocular or

multilocular tumors of variable size, ranging from a few

centimeters to over 30 cm, with a mean of about 10 cm.

They are typically unilateral (95%). The capsule is typically

thick and white with a smooth outer surface. The cysts

contain thick gelatinous material. The vast majority are

composed of glands and cysts lined by simple non-stratified

mucinous epithelium resembling gastric foveolar-type epi-

thelium or intestinal epithelium containing goblet cells

(> Fig. 14.72). The peripheral aspects of the cysts can

form crypt-like structures where nuclei may appear reactive

and exhibit mitotic activity, but the epithelium of the cysts

generally lacks atypia or displays focal mild atypia. The

epithelium can appear undulating but epithelial stratifica-

tion and tufting are generally absent; when epithelial pro-

liferation is present resembling APMT, this feature must be

limited to<10% for the tumor to qualify as a cystadenoma

(> Fig. 14.73). Tumors composed predominantly of

cystadenoma with <10% of APMT are diagnosed as

mucinous cystadenoma with focal proliferation [277] or

focal atypia [310]. The majority of tumors contain calci-

fication which is usually spiculated rather than

psammomatous. Muciphages, pseudoxanthoma cells,

and luteinized stromal cells are each present in 40–50%.

Dissection of acellular mucin in the tumor stroma,

referred to as ‘‘pseudomyxoma ovarii,’’ is seen in 10%,

and 10% also display multinucleated giant cells [302].

Rarely, benign mucinous neoplasms are solid and

adenofibromatous; these are referred to as mucinous

adenofibroma. Up to 18% of mucinous cystadenomas

contain transitional cell nests, also referred to as

a Brenner tumor component, often in a discrete nodule

which is usually interpreted as a concurrent Brenner

tumor [302]. When the Brenner component is prominent

or intimately admixed with the mucinous component, the

tumor can be classified as metaplastic Brenner tumor or

mixed mucinous–Brenner tumor (see >Brenner Tumors,

. Fig. 14.72

Mucinous cystadenoma. The nuclei are small, bland, and

uniform. The cytoplasm contains abundant lightly

basophilic mucin

. Fig. 14.73

Mucinous cystadenoma with focal proliferation. The area of

epithelial proliferation occupied less than 10% of the tumor
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and >Mixed Epithelial Tumors, later in this chapter). In

light of these findings and other observations, it has been

suggested that the majority of intestinal type mucinous

tumors arise from Brenner tumors or transitional cell nests.

Occasionally, cystadenomas have endocervical-

type mucinous epithelium. These are referred to as

müllerian-type mucinous, endocervical-like mucinous, or

seromucinous cystadenoma. They are unilocular or

multilocular cystic tumors, oftenwith papillary architecture

in contrast to the pure glandular pattern of the intestinal

type. The epithelium closely resembles endocervical mucin-

ous epithelium with columnar cells having apical mucin

and basally situated bland nuclei. When stringent criteria

are applied to avoid misclassification as gastrointestinal-

type tumors, which can occasionally have very few goblet

cells when lined by foveolar-type epithelium, this subtype is

uncommon. Mucinous cystadenomas and adenofibromas

are benign but can recur if incompletely excised. Tumor

rupture has not been associated with recurrence.

Atypical Proliferative Mucinous Tumor (Mucinous Border-

line Tumors), Intestinal Type

Although the borderline category was intended mainly for

serous tumors (see > Serous Tumors earlier in this chap-

ter), the concept was also extended to mucinous tumors

since they also appeared to have intermediate forms. These

alleged intermediate forms were most often characterized

by PMP and were felt to be analogous to serous borderline

tumors with peritoneal implants, with the characteristic

peritoneal mucin deposits of PMP representing the peri-

toneal implants of ovarian mucinous tumors. In the late

1970s, the term ‘‘atypical proliferative’’ or ‘‘atypically pro-

liferating tumor’’ was introduced. Currently, three terms

are used to refer to these tumors: ‘‘atypical proliferative

mucinous tumor,’’ ‘‘mucinous borderline tumor,’’ and

‘‘mucinous tumor of low malignant potential.’’ The 2003

Borderline Ovarian Tumor Conference established that

the three terms are synonymous; ‘‘tumor of low malignant

potential,’’ was the least favored of the three [277, 310].

There are two types of APMT corresponding to the

two types of mucinous cystadenomas: the gastrointes-

tinal type and the endocervical-like (müllerian, or

seromucinous) type. The gastrointestinal type of APMT

is typically a large, multicystic tumor with a smooth cap-

sule, and is usually unilateral (>95%) with mean and

median sizes of about 20–22 cm [272, 391]. The locules

of the tumor are usually filled with mucinous material and

the lining appears smooth, without grossly evident

papillations. Microscopically, the cysts are lined by

stratified, proliferative gastrointestinal-type mucinous

epithelium exhibiting tufted and villoglandular or

papillary intraglandular growth and displaying variable

(usually mild to moderate) nuclear atypia; by definition,

stromal invasion is absent (> Figs. 14.74–14.79).

The clinical behavior of mucinous tumors is summa-

rized in >Table 14.16. Review of the literature on tumors

meeting the diagnostic criteria for APMT, gastrointestinal

type, reveals an overwhelmingly benign behavior [148,

179, 235, 236, 272, 274]. More than 600 stage I tumors

have been reported, and less than 1% of patients have died

of disease. Parenthetically,most fatal tumors had inadequate

or unknown degree of sampling and are reported in the

older literature; most recent studies report 100% survival.

. Fig. 14.74

Atypical proliferative (borderline) mucinous tumor (APMT).

An extensive but orderly epithelial proliferation lacking

destructive infiltrative growth

. Fig. 14.75

Atypical proliferative (borderline) mucinous tumor.

Extensive epithelial proliferation with stratification and

focal detachment of cell clusters
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Approximately 100 of so-called advanced-stage borderline

mucinous tumors have been reported, with nearly 50%

mortality. Of these, about 85% have been associated with

PMP. Recent studies have established that virtually all cases

of PMP are of gastrointestinal (usually appendiceal), not

ovarian, origin (see >Mucinous Tumors Associated with

Pseudomyxoma Peritonei (PMP) below) [278, 280, 362,

363, 365]. The remaining 15% of advanced-stage mucin-

ous borderline tumors reported are, in all likelihood,

metastatic mucinous carcinomas typically from the biliary

tract, pancreas, and cervix that masquerade as mucinous

borderline tumors. Therefore, true primary advanced-

stage ovarian APMT (i.e., with peritoneal implants) does

not exist. When these latter tumors are removed from the

APMT category, the remainder consist of stage I tumors

with benign behavior. Rarely, a mucinous cystadenoma or

APMT is associated with a localized collection of mucin

involving the pelvic peritoneum, and may even contain

a few strips of benign mucinous epithelium. This is prob-

ably due to tumor rupture and should not be classified as

PMP or APMTwith peritoneal implants.

. Fig. 14.76

Atypical proliferative (borderline) mucinous tumor. Fusion

of papillae focally creates small cribriform foci

. Fig. 14.78

Atypical proliferative (borderline) mucinous tumor. Mild

cytologic atypia and fusion of papillae

. Fig. 14.77

Atypical proliferative (borderline) mucinous tumor. Small

neoplastic glands are in orderly clusters adjacent to the

larger glands displaying proliferation

. Fig. 14.79

Atypical proliferative (borderline) mucinous tumor.

Epithelial stratification with mild cytologic atypia. A few

mitotic figures are present
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Atypical Proliferative Mucinous Tumor, Seromucinous

(Endocervical-like or Müllerian) Type

The seromucinous-type APMT (APSMT) is grossly,

microscopically, and immunophenotypically distinct

from the gastrointestinal-type tumor [361]. The

seromucinous tumors are much less common, smaller,

more frequently bilateral, architecturally resemble APST,

and are much more often associated with endometriosis.

In addition, they frequently display acute inflammation of

the stroma, and a combination of endocervical mucinous

and serous (ciliated)-type epithelium, often admixed with

minor components (<10%) of other cell types

(endometrioid, squamous, and eosinophilic ‘‘indifferent’’

cells)[228] (> Figs. 14.80–14.83). The term

‘‘seromucinous’’ is more accurate than endocervical-type

mucinous tumor for this group of tumors as it reflects the

morphologic and behavioral features that are shared with

the serous tumors, and that differ from the typical mucin-

ous tumors of gastrointestinal type. Based on a small

number of studies, these tumors, including very few with

implants and intraepithelial and microinvasive carcino-

mas, have demonstrated a benign behavior [77, 273, 316].

Atypical Proliferative Mucinous Tumors with Intraepithelial

(Noninvasive) Carcinoma

Based on the FIGO and WHO classifications of the early

1970s, the absence of stromal invasion distinguishes

APMT from mucinous carcinoma. Shortly thereafter, the

criteria for mucinous carcinomawere expanded to include

marked overgrowth of atypical epithelial cells manifested

as stratification in excess of three layers, cribriform

intraglandular proliferations, or fingerlike projections of

solid cellular masses without connective tissue support;

these patterns were often accompanied by marked nuclear

. Fig. 14.80

Atypical proliferative (borderline) seromucinous tumor

(APSMT). Complex papillary proliferation at low

magnification architecturally resembles atypical

proliferative serous tumor

. Table 14.16

Behavior of ovarian mucinous tumors

Tumor type Survival ratec

Atypical proliferative mucinous tumors

(APMTs), stage I

>99%

Atypical proliferative mucinous tumors,

advanced stagea
(see PMP

category)

Atypical proliferative mucinous tumors with

intraepithelial carcinomaa
�95%

Atypical proliferative mucinous tumors with

microinvasion

>99%

Primary ovarian mucinous carcinomas,

confluent glandular typea
�90%

Primary ovarian mucinous carcinomas,

infiltrative typea
<<50%

Ovarian mucinous tumors associated with

pseudomyxoma peritonei (PMP)b
�50%

Metastatic mucinous carcinomas <<50%

aMay include some misclassified metastatic mucinous carcinomas.
bVirtually all tumors are derived from the gastrointestinal tract (usually

appendix) and are thus not ovarian in origin.
cData derived from review in [277].

. Fig. 14.81

Atypical proliferative (borderline) seromucinous tumor. Areas

of epithelial stratification and detachment of cell clusters.

Many cells contain abundant eosinophilic cytoplasm. An

acute inflammatory reaction and microabscesses in the

epithelium are characteristic of this tumor
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atypia. In addition, the presence of marked nuclear atypia

alone was added as a diagnostic feature of mucinous

carcinoma. Since then, mucinous tumors lacking stromal

invasion but displaying epithelial overgrowth and atypia

have been referred to as ‘‘noninvasive,’’ ‘‘intraglandular,’’

or ‘‘intraepithelial’’ carcinomas. Proposed diagnostic

criteria for intraepithelial carcinoma vary slightly among

different studies [179, 236, 272, 273, 277]. All studies

consider noninvasive tumors with marked nuclear atypia

as intraepithelial carcinomas, and this is the preferred

criterion (> Figs. 14.84 –14.86). Excessive epithelial stratifi-

cation and other complex intraglandular growth patterns

can be seen in typical APMT and should not be used to

diagnose intraepithelial carcinoma in the absence of severe

atypia [277].

Intraepithelial carcinomas confined to the ovaries have

an excellent prognosis (about 95% survival, with most

recent studies reporting 100% survival) [148, 179, 236,

272, 273, 277]. A small number of so-called advanced stage

intraepithelial mucinous carcinomas have been reported,

. Fig. 14.82

Atypical proliferative (borderline) seromucinous tumor. The

epithelium displays minimal cytologic atypia and lightly

basophilic cytoplasm resembling endocervical (müllerian)

mucinous epithelium

. Fig. 14.84

Atypical proliferative (borderline) mucinous tumor with

intraepithelial carcinoma. Marked stratification of

epithelium

. Fig. 14.85

Atypical proliferative (borderline) mucinous tumor with

intraepithelial carcinoma. Marked cytologic atypia is

present

. Fig. 14.83

Atypical proliferative (borderline) seromucinous tumor.

Mild cytologic atypia and cytoplasmic eosinophilia are

present. Note acute inflammatory cells in the epithelium
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with a few tumor deaths. In view of the ability of meta-

static mucinous carcinomas to simulate APMT with

intraepithelial carcinoma (see below), it is likely that

some of these apparent advanced-stage intraepithelial car-

cinomas with adverse outcome represent metastases from

occult extraovarian primary tumors. It is also possible that

some of these represent true primary ovarian mucinous

carcinomas with foci of destructive invasion in unsampled

tissue. Finally, these tumors may display patterns of inva-

sion that are not recognizable as such using current criteria.

APMT with Microinvasion

Microinvasion in APMT has been defined as either small

foci of stromal invasion characterized by single cells,

glands, or small clusters or nests of mucinous epithelial

cells within the stroma, or as small foci of confluent

glandular or cribriform growth within the stroma

(> Figs. 14.87–14.91). The size criterion for each focus

has varied from 2 to 5mm, with no requirement regarding

the number of foci allowed [277]. Some tumors with

microinvasion also have intraepithelial carcinoma. Based

on the relatively small number of microinvasive tumors

with follow-up that have been reported, no well-

documented recurrences or deaths due to disease have

been reported [148, 179, 235, 236, 272, 273, 277]. Although

microinvasion in mucinous tumors often resembles the

lesion designated ‘‘microinvasive carcinoma’’ in serous

tumors, the metastatic potential of small foci of invasion

in mucinous tumors is probably low but there are no

published studies specifically addressing this issue.

Accordingly, the behavior of tumors with these minute

invasive foci is uncertain; the consensus among experts in

the field is to use the term microinvasion [277].

Mucinous Tumors Associated with
Pseudomyxoma Peritonei (PMP)

PMP has historically referred to the presence of mucinous

ascites or mucoid nodules adherent to peritoneal surfaces

and has not had a consistently applied histopathological

. Fig. 14.86

Atypical proliferative (borderline) mucinous tumor with

intraepithelial carcinoma. Marked cytologic atypia and

mitotic figures are present

. Fig. 14.87

Atypical proliferative (borderline) mucinous tumor with

microinvasion. Haphazard infiltrative growth of small glands

and nests measuring less than 5 mm in greatest dimension

. Fig. 14.88

Atypical proliferative (borderline) mucinous tumor with

microinvasion. High magnification reveals cytologic atypia

and extracellular mucin around infiltrative nests of cells

(same case as > Fig. 14.87)
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description. Recent studies have defined PMP as a clinico-

pathologic syndrome in which mucinous ascites is accom-

panied by low-grade neoplastic mucinous epithelium

associated with pools of extracellular mucin and fibrosis

[280]. Morphologic, immunohistochemical, and molecu-

lar genetic studies have provided compelling evidence that

virtually all cases of PMP are derived from low-grade

(adenomatous) mucinous tumors of the appendix, and

that the ovarian involvement is secondary [278, 280, 281].

This concept is further supported by other studies show-

ing that ruptured primary ovarian mucinous tumors have

not been associated with the subsequent development of

PMP [179]. Because the ovarian mucinous tumors asso-

ciated with PMP are almost invariably derived from the

gastrointestinal tract, usually the appendix, they are now

reported as secondary involvement of the ovary by low-

grade (adenomatous) mucinous tumor [277]. The term

‘‘metastatic mucinous carcinoma’’ should be avoided for

the ovarian lesions (see >Metastatic Mucinous Carci-

noma). When intraoperative consultation with frozen sec-

tion leads to a diagnosis of amucinous ovarian tumor in the

setting of PMP, the need for appendectomy as well as thor-

ough examination of the gastrointestinal and pancreati-

cobiliary tracts should be conveyed to the surgeon. The

pathologist should examine the entire appendix microscop-

ically. The rare exception to the gastrointestinal origin of

PMP is the occurrence of mucinous tumors arising in ovar-

ian mature cystic teratomas associated with mucinous asci-

tes [211, 279]. Accordingly these are classified as germ cell

tumors (see >Chap. 16, Germ Cell Tumors of the Ovary).

The terms ‘‘disseminated peritoneal adenomucinosis’’

(DPAM) and ‘‘involvement by low-grade appendiceal

mucinous neoplasm’’ are now recommended as specific

pathologic diagnostic terms for these low-grade peritoneal

and ovarian mucinous tumors, respectively [278, 280,

281]. The term PMP is restricted to use as a clinical

descriptor for the syndrome and is maintained as

a general term for historical continuity. This recommen-

dation is based on studies demonstrating that peritoneal

mucinous tumors with the histologic features of the

low-grade tumors are pathologically and prognostically

. Fig. 14.89

Atypical proliferative (borderline) mucinous tumor with

microinvasion. Haphazard infiltrative growth of small nests

adjacent to noninvasive neoplastic glands

. Fig. 14.90

Atypical proliferative (borderline) mucinous tumor with

microinvasion. High magnification reveals infiltrative small

cords and nests surrounded by a space

. Fig. 14.91

Atypical proliferative (borderline) mucinous tumor with

microinvasion. The invasive area on the right is about 5mm,

and therefore is the boundary between APMT with

microinvasion and mucinous carcinoma
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distinct from mucinous carcinomas, with the latter

having significantly worse survival [280, 388]. Some inves-

tigators have proposed the terms, ‘‘mucinous carcinoma

peritonei, low grade’’ for DPAM, and ‘‘mucinous carci-

noma peritonei, high grade’’ for the carcinomatous

tumors [30]. The DPAM terminology is already in

widespread use and has the added advantage of not

changing the term for the high-grade variant, which

has always been referred to as invasive mucinous

carcinoma or mucinous carcinomatosis. The distinguishing

morphologic features of DPAM and mucinous carcinoma-

tosis are shown in >Table 14.17, and those of ovarian

involvement by DPAM and primary ovarian mucinous

tumors in >Table 14.18 (> Figs. 14.92 and > 14.93).

. Table 14.17

Distinguishing features of disseminated peritoneal

adenomucinosis (DPAM) and peritoneal mucinous

carcinomatosis (PMCA)

Feature DPAM PMCA

Primary site Appendix Appendix, colon, small

intestine

Primary

diagnosis

Mucinous

adenoma; low

grade mucinous

neoplasm

Mucinous

adenocarcinoma

Surgical

appearance

Mucinous ascites

with characteristic

distributiona

Carcinomatosis with

invasive implants

Peritoneal tumor

Cellularity Scant Moderate to abundant

Morphology

Abundant

extracellular mucin

containing simple

to focally

proliferative

mucinous

epithelium

Moderate to abundant

extracellular mucin

containing extensively

proliferative mucinous

epithelium or

mucinous glands,

clusters of cells, or

individual cells

consistent with

carcinoma

Cytologic

atypia

Minimal Moderate to marked

Mitotic

activity

Rare Infrequent to

abundant

Lymph node

involvement

Rare Frequent

Parenchymal

organ

involvement

Rare (except ovary) Frequent

aThe distribution is characterized by superficial noninvasive involve-

ment of the omentum, undersurface of the diaphragm, pelvis, right

retrohepatic space, left abdominal gutter, and ligament of Treitz, with

sparing of the peritoneal surfaces of the bowel.

. Table 14.18

Distinction of ovarian mucinous tumors associated with

pseudomyxoma peritonei (PMP) from primary ovarian

mucinous tumors

Feature

Ovarian mucinous

tumors in

pseudomyxoma

peritonei

Primary ovarian

atypical

proliferative

mucinous tumors

Size Variable (mean/

median = 14 cm)a
Large (mean/

median = 22 cm)b

Laterality Bilateral (80%)a Unilateral (100%)b

Location of

tumor

Surface, superficial

cortex, stroma

Within stroma

(rarely on surface

when ruptured)

Pseudomyxoma

ovarii

Often prominent Usually absent or

limited

Amount and

pattern of

epithelium

Usually scant;

haphazard when

more abundant

Abundant;

organized cysts

with peripheral

crypts

Associated

appendiceal

mucinous tumor

Virtually all cases None

aData derived from combination of data in [278, 391].
bData derived from [391].

. Fig. 14.92

Ovarian involvement by disseminated peritoneal

adenomucinosis (DPAM). Large lakes of mucin dissecting

through the ovarian stroma
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Mucinous Tumors with Mural Nodules

Ovarian mucinous cystic neoplasms of all types can occa-

sionally contain mural nodules. Three varieties of mural

nodules have been described, including true sarcomas,

sarcoma-like mural nodules, and foci of anaplastic carci-

noma. In general, the sarcomatous nodules and foci of

anaplastic carcinoma tend to occur in older patients and

are characterized by larger size, poor circumscription,

a monotonous spindle cell population in the former, evi-

dence of carcinomatous differentiation in the latter, and

aggressive behavior. In contrast, sarcoma-like mural nod-

ules tend to occur in younger women and are character-

ized by smaller size, sharp demarcation, a heterogeneous

cell population, and no demonstrable impact on the prog-

nosis. The sarcoma-like mural nodules can have various

histologic appearances, including a pleomorphic and

epulis-like type with multinucleated giant cells, a pleo-

morphic and spindle cell type, and a giant cell-histiocytic

type (> Figs. 14.94 and > 14.95). The nodules can be

solitary or multiple and mixtures of these histologic

types can be encountered, with the pleomorphic and

epulis-like type being the most common. Hemorrhage,

necrosis, and a mixed inflammatory cell component are

commonly seen. It is not clear whether sarcoma-likemural

nodules are neoplastic or represent a reaction to hemor-

rhage within or rupture of a mucinous cyst. Sarcoma-like

mural nodules usually coexpress vimentin (strong/diffuse)

and cytokeratin (focal/weak), similar to true sarcomas yet

distinct from anaplastic carcinomas that usually have

strong/diffuse cytokeratin expression.

Mucinous tumors with malignant mural nodules are

probably best classified as variants of mucinous carcinoma

or carcinosarcoma. Malignant mural nodules are fatal in

50% of cases. Sarcoma-like mural nodules, though

believed to be benign, should be regarded with caution

. Fig. 14.93

Ovarian involvement by disseminated peritoneal

adenomucinosis. The neoplastic mucinous epithelium

closely resembles that in a primary ovarian mucinous

neoplasm

. Fig. 14.94

Atypical proliferative mucinous tumor with sarcoma-like

mural nodule. Neoplastic mucinous epithelium on the left is

adjacent to a solid proliferation of markedly atypical cells

including multinucleated giant cells

. Fig. 14.95

Mucinous neoplasm with sarcoma-like mural nodule.

Epulis-like multinucleated giant cells are scattered in

a background of ovoid and spindle cells with mild atypia

and mitotic figures
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as their histologic appearance is worrisome and clinical

follow-up data are very limited.

Invasive Mucinous Carcinomas

Mucinous carcinomas of the intestinal type are rare, and

comprise 2–3% of ovarian carcinomas (> Tables 14.4 and
> 14.5) [301, 342].

Clinical and Operative Findings

Primary ovarian mucinous carcinomas most often present

as large unilateral ovarian masses, usually without evi-

dence of ovarian surface involvement or extraovarian dis-

ease, similar to APMT.

Gross Findings

The gross findings are similar to APMT in that they are

typically large, unilateral, multicystic mucus-containing

tumors with smooth white capsules and have mean and

median sizes of 18–22 cm. They may contain solid areas

and foci of necrosis and hemorrhage.

Microscopic Findings

Mucinous carcinomas of intestinal type typically are

architecturally well differentiated and display a variety of

glandular patterns, with many tumors having areas of

APMT adjacent to areas of carcinoma (> Figs. 14.96–

14.101). The traditional definition of mucinous carci-

noma required the presence of destructive stromal infil-

tration by malignant mucinous epithelium as the primary

microscopic feature to establish a diagnosis of invasive

carcinoma. Tumors exhibiting typical APMT-type growth

patterns with excessive epithelial stratification and lacking

significant nuclear atypia or stromal invasion have not

been associated with adverse outcome and are accepted

as APMT.

Recent studies have drawn attention to a second pat-

tern of invasion, termed the ‘‘confluent glandular’’ or

‘‘expansile’’ pattern [52, 179, 272]. In this pattern, the

glandular epithelium is markedly crowded, with little

intervening stroma, and interconnected in a confluent or

labyrinthine pattern (> Figs. 14.96–14.98). Primary ovar-

ian mucinous carcinomas commonly exhibit this pattern

. Fig. 14.96

Mucinous carcinoma. A confluent or ‘‘expansile’’ pattern of

invasion

. Fig. 14.97

Mucinous carcinoma. Confluent growth of complex

interconnecting papillae

. Fig. 14.98

Mucinous carcinoma. A confluent glandular pattern with

complex interconnecting neoplastic glands
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of invasion, and the presence of an infiltrative pattern of

stromal invasion should raise concern for metastatic

mucinous carcinoma (see >Differential Diagnosis

below). The confluent glandular pattern reflects invasive

mucinous carcinoma. High nuclear grade is significantly

more common with the infiltrative pattern [342]. For

tumors composed predominantly of APMT, the foci of

confluent growth should measure more than the upper

size limit allowed for microinvasion (5 mm) to qualify for

the diagnosis of invasive carcinoma.

The grading of mucinous carcinoma has not been well-

studied. Primary ovarian mucinous carcinomas are nearly

always predominantly glandular and papillary and therefore

architecturally low grade. The nuclear grade is therefore the

best discriminator and we prefer the binary system

described earlier (see >High-Grade Serous Carcinoma;
>Microscopic Findings; >Grade, earlier in this chapter).

Mucinous carcinomas of the seromucinous (müllerian

or endocervical-like) type are quite uncommon. They are

clinically and grossly similar to the atypical proliferative

tumors of this type. Microscopically, they also resemble

APSMT but exhibit destructive stromal invasion or suffi-

cient complex papillary or confluent glandular growth to

be classified as carcinoma [177, 316].

Immunohistochemistry

Ovarian mucinous tumors, including APMTs of gastroin-

testinal type and mucinous carcinomas, are characterized

by generally diffuse expression of cytokeratin 7 (CK7) and

variable expression of CK20, with the majority being pos-

itive for CK20 but virtually always with less-diffuse

staining compared with CK7 expression [362]. They can

express CDX2 (nuclear staining); exhibit generally patchy

expression of p16; and are negative for ER, PR, and CA125

[363–365]. Mucinous tumors arising in association with

mature cystic teratomas, some of which have architectural

features of APMTs, are more heterogeneous in their CK7

and CK20 coordinate expression profiles [211, 366].

A subset with morphologic features of lower intestinal

tract tumors, often accompanied by pseudomyxoma

ovarii, is strongly associated with the CK7�/CK20+

immunoprofile [211]. The morphology and this profile

can suggest a metastatic mucinous tumor of lower

. Fig. 14.99

Mucinous carcinoma. Glands of varying shape and size with

complex interconnections and marked cytologic atypia

. Fig. 14.100

Mucinous carcinoma. Cribriform pattern. Necrotic debris is

present in gland lumens

. Fig. 14.101

Mucinous carcinoma. Haphazard infiltrative pattern of

small glands with marked cytologic atypia. Muciphages are

present in the stroma
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intestinal tract origin. APSMTs are CK7+/CK20� and

express ER and PR [361].

Differential Diagnosis

It is critical when evaluating a mucinous carcinoma

involving the ovary to consider the possibility of an

extraovarian primary. Metastatic mucinous carcinomas

are usually readily recognized as such when the ovarian

tumors exhibit at least two of the following features:

bilaterality, small size (typically less than 10–12 cm), ovar-

ian surface involvement, a nodular pattern of ovarian

involvement, and a haphazard infiltrative pattern of stro-

mal invasion (>Table 14.19) [272, 306, 391]. Immuno-

histochemistry can be of great value in this distinction.

(see > Immunohistochemistry above, and >Metastatic

Mucinous Carcinoma’’ below.)

An algorithm has been proposed to assist in the

distinction of primary versus metastatic mucinous car-

cinoma, particularly at the time of intraoperative eval-

uation when only limited histologic material can be

examined. As originally proposed, bilateral mucinous

carcinomas and unilateral ones smaller than 10 cm

are metastatic, and unilateral ones larger than 10 cm

are primary [306]. This algorithm correctly classified 90%

of mucinous carcinomas. Subsequent studies have con-

firmed and refined the algorithm, also with close to 90%

accuracy, and suggest that 13 cm is a better cutoff than

10 cm [391].

Molecular Biology

The molecular changes in ovarian mucinous tumors have

not been as extensively studied as in serous and

endometrioid tumors. This is probably due to the relative

rarity of primary mucinous carcinomas, now that meta-

static mucinous adenocarcinomas to the ovary are being

more rigorously excluded. As a consequence, most studies

in the published literature have analyzed only limited

numbers of mucinous carcinomas, and therefore the true

prevalence of many specific molecular alterations in these

tumor types is unknown.

In primary ovarian mucinous carcinomas, KRAS

mutation is a very common molecular alteration – occur-

ring in upward of 75% of ovarian mucinous carcinomas

[85, 102, 133]. Mucinous adenocarcinomas often contain

areas indistinguishable from mucinous cystadenoma and

mucinous borderline tumor and progression from benign

to borderline and from borderline to malignant neoplasia

has been proposed. Interestingly, identical KRAS muta-

tions have been detected in mucinous carcinomas and

adjacent mucinous cystadenoma and borderline tumor

[67], a molecular finding supporting this morphological

continuum of tumor progression in ovarian mucinous

neoplasia, and in turn, their classification as Type I tumors

in the dualistic model of ovarian cancer pathogenesis

(see >Morphologic and Molecular Pathogenesis earlier

in this chapter).

Genome-wide analyses of DNA copy number changes

in primary ovarian mucinous carcinomas have not yet

been reported. Not unexpectedly, the pattern of gene

. Table 14.19

Distinction of primary and metastatic mucinous carcinomas

in the ovary

Feature

Primary ovarian

mucinous tumorsa
Metastatic

mucinous tumors

Laterality Unilateral (>>95%)a Commonly bilateral

(�65% overall; varies

by site of origin)

Size Large (mean/

median = 22/21 cm)a
Typically smaller

(mean/median = 13/

12 cm; values vary by

site of origin, from

2–18 cm)

Gross

features

Multicystic (+/– solid

foci), smooth capsule

Often nodular with

surface involvement

but can be

multicystic with

smooth capsule

Location of

tumor

Within stroma Surface, superficial

cortex, stroma

Microscopic

features

Well-differentiated

mucinous epithelium

forming organized

cysts with peripheral

crypts in atypical

proliferative

(borderline) tumors;

well-differentiated

mucinous epithelium

most commonly with

confluent glandular/

cribriform pattern

but occasionally

infiltrative pattern in

carcinomas

Typically infiltrative

pattern of mucinous

glands, often with

nodules throughout

or in superficial

cortex; can have

confluent glandular

and borderline-like

patterns without

desmoplasia; nuclear

atypia is often

greater than

expected relative to

the low grade

architecture

Extraovarian

disease

Usually absent

(stage I)

Often present

(peritoneum,

omentum)

aAtypical proliferative tumors and carcinomas.
bData derived from [391].
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expression of mucinous carcinomas is largely distinguish-

able from serous, endometrioid, and clear cell carcinomas

based on comprehensive gene expression profiling

[120, 296]. Using high-density oligonucleotide micro-

arrays, Heinzelmann-Schwarz and colleagues identified

a characteristic gene expression profile associated with

mucinous ovarian tumors [120]. Ovarian mucinous

tumors express several mucin genes (MUC2, MUC3, and

MUC17) that are characteristic of mucinous carcinomas

irrespective of their tissue origins. Because primary ovar-

ian mucinous tumors often display intestinal-type differ-

entiation, it is not surprising that additional genes with

preferential expression in ovarian mucinous tumors

encode markers of intestinal differentiation such as the

caudal-type homeobox transcription factors CDX1 and

CDX2, and LGALS4 (galectin 40), which encodes an intes-

tinal cell surface adhesion molecule that is overexpressed

in intestinal carcinomas. Immunohistochemical analysis

of LGALS4 expression in a spectrum of ovarian mucinous

neoplasms showed that LGALS4 is not detectable in

normal ovarian surface epithelium, but is expressed at

high levels in mucinous cystadenomas, borderline tumors,

and carcinomas, indicating that increased LGALS4 expres-

sion occurs early during mucinous ovarian tumor pro-

gression [120].

Behavior and Treatment

Patients with stage I mucinous carcinomas displaying

a confluent or expansile type of invasion have a survival

of about 90%; despite a few exceptions, adverse prognosis

is more commonly associated with the infiltrative rather

than the confluent glandular pattern of invasion [52, 179,

272, 274]. For patients with APMT with microinvasion

and/or intraepithelial carcinoma, a staging procedure is

unlikely to yield positive findings, but no data are available

to address the value of staging.

As with the other cell types of ovarian carcinomas,

platinum–paclitaxel is standard treatment for mucinous

carcinoma. However, because of classification problems

discussed earlier, published data on the value of this reg-

imen for those with true primary ovarian mucinous car-

cinoma are of uncertain validity.

Metastatic Mucinous Carcinomas

Metastatic mucinous carcinomas are typically bilateral,

small (typically less than 10–12 cm), display ovarian sur-

face and superficial cortical involvement, a nodular pat-

tern of ovarian involvement, and a haphazard infiltrative

pattern of stromal invasion (> Table 14.19) [272, 306,

391]. However, some metastatic mucinous carcinomas,

especially those derived from the colorectum, pancreati-

cobiliary tract, appendix, and endocervix, can exhibit

gross and microscopic features simulating a primary ovar-

ian mucinous tumor. In particular, metastases can be

large, unilateral (thus misclassified by the algorithm

discussed earlier), and multicystic, and can display decep-

tive patterns of ovarian involvement. If these patterns are

not recognized, these metastatic mucinous carcinomas

can be misinterpreted as primary ovarian APMT with

intraepithelial carcinoma or well-differentiated mucinous

carcinoma [84, 391]. Not infrequently, some of these

metastases display highly differentiated areas adjacent to

carcinomatous areas, simulating benign and APMT pre-

cursor lesions. Recognizing such tumors as metastases is

especially problematic when the ovarian tumor is the

initial manifestation of disease and an extraovarian pri-

mary mucinous carcinoma is occult. When mucinous

carcinomas in the ovaries are rigorously classified based

on refined criteria and awareness of the deceptive patterns,

metastatic mucinous carcinomas are much more com-

monly encountered than primary ovarian mucinous car-

cinomas, even if the obviously metastatic signet ring cell

carcinomas are excluded [306, 391]. In general, the pres-

ence of a mucinous carcinoma in the ovary, particularly if

extraovarian disease is present, should always prompt the

pathologist to consider the possibility of metastatic

mucinous carcinoma. Immunohistochemical analysis

can be useful for identifying some metastatic mucinous

carcinomas, especially those lacking characteristic features

of metastases, which simulate primary ovarian mucinous

tumors; however the utility of currently available markers

is limited due to overlapping immunoprofiles of primary

tumors and certain subsets of metastases (see
> Immunohistochemistry above) [139, 362–365]. Clinical

evaluation is usually required to exclude metastatic

mucinous carcinoma in the ovary derived from

a clinically occult extraovarian source.

Endometrioid Tumors

The vast majority of endometrioid ovarian neoplasms are

carcinomas. Endometrioid adenofibromas and atypical

proliferative endometrioid tumors are uncommon

(> Table 14.5). Molecular biological studies have shown

that endometrioid ovarian carcinomas have similarities

with, and differences from, their uterine counterparts.

For example, mutations of PTEN, PIK3CA, and

CTNNB1 (b-catenin) are observed in subsets of both
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uterine and ovarian endometrioid adenocarcinomas,

although the relative frequency of these alterations in

carcinomas from the two sites are not identical. Compre-

hensive gene expression studies have shown differences in

gene expression profile when comparing uterine and ovar-

ian endometrioid adenocarcinomas [318, 398].

Ovarian endometriosis (including endometriomas

and endometriotic cysts) is far more common than benign

endometrioid neoplasms. Since the majority of ovarian

endometriotic cysts are monoclonal and have a variety

of molecular alterations, they are neoplastic [159, 374].

If endometriotic cysts were classified as benign

endometrioid neoplasms, the relative proportions of ovar-

ian epithelial tumors seen in >Table 14.5 would be sig-

nificantly altered. As noted earlier, endometriosis would

qualify as the most common ovarian neoplasm, and

endometrioid carcinomas would be much less common

than benign endometrioid neoplasms.

Endometrioid Adenofibromas

Endometrioid adenofibromas are uncommon, comprise

1% of ovarian epithelial neoplasms, and 83% are unilat-

eral. The median age is 57 years. The mean diameter is

about 10 cm. The external surface is smooth and the cut

surface is densely fibrous, often with intermixed cystic

areas creating a honeycomb appearance. The cysts contain

clear or yellowish fluid. Microscopically, the dominant

pattern is that of an adenofibroma or cystadenofibroma.

The epithelial elements are arranged in branching tubular

glands and cysts, and usually resemble those of prolifera-

tive or mildly hyperplastic endometrium (> Figs. 14.102

and > 14.103). The epithelium lining the glands is tall and

columnar with oval nuclei containing coarse chromatin

and small nucleoli; the cytoplasm is basophilic to

amphophilic. The epithelium is often ciliated and resem-

bles tubal epithelium. Sometimes the nuclei resemble

those of atrophic or inactive endometrium, with uniform,

elongated dark nuclei and scanty cytoplasm. Mitoses are

variable but usually rare. Secretory changes and focal

squamous differentiation may be present. The stroma is

usually densely fibrotic; focal areas often resemble ovarian

cortical stroma. Endometrioid adenofibromas are fre-

quently associated with endometriosis. The distinction

of endometrioid adenofibroma from serous adenofibroma

may be arbitrary at times, as both may have ciliated

epithelium. Tubular glands and lack of the multiple cysts

and fibrous papillae of serous adenofibroma favor

endometrioid differentiation. These tumors are benign,

although rarely they may recur.

Atypical Proliferative Endometrioid Tumors
(APET)

There is a spectrum of epithelial proliferation, glandular

crowding, and cytologic atypia in benign endometrioid

neoplasms ranging from mild atypia, mild glandular

crowding, and epithelial stratification slightly beyond

what is seen in endometrioid adenofibromas to confluent

epithelial proliferation lacking stromal support in

areas up to 5 mm in diameter resembling atypical

. Fig. 14.102

Endometrioid adenofibroma. Endometrioid-type glands are

scattered in a densely fibrotic stroma

. Fig. 14.103

Endometrioid adenofibroma. The glandular epithelium

resembles tubal epithelium in a fibrotic ovarian stroma
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hyperplasia and well-differentiated adenocarcinoma of the

endometrium. A variety of terms have been employed

for these tumors, including proliferating or prolifer-

ative endometrioid tumor, atypical endometrioid

adenofibroma, endometrioid tumor of low malignant

potential, endometrioid borderline tumor, and atypical

proliferative endometrioid tumor. APET with

microinvasion (<5 mm), which is very rare, constitutes

the upper end of this spectrum after which a diagnosis of

low-grade endometrioid carcinoma is used. The criteria

for these diagnoses have differed among several series.

Since the behavior of all of the tumors up to and including

those with microinvasion has been benign, we prefer to

combine these groups and refer to them as ‘‘APET.’’ The

lower end of the spectrum characterized by slightly

crowded glands lacking cytologic atypia is best classified

as endometrioid adenofibroma.

APET comprise only 0.2% of ovarian epithelial neo-

plasms. Among five series [182, 282, 308], there were 134

patients with a mean age of about 51 years. Six patients

(4%) had bilateral tumors, and all but two were confined

to the ovaries; one had a colonic ‘‘implant’’ and one was

stage IIC [282]. The mean tumor size was about 9 cm. The

characteristic gross appearance is cystic in two thirds and

solid and cystic in the rest; the cyst fluid is usually hem-

orrhagic, and brown or green. Many patients have had

endometriosis and some have also had endometrial hyper-

plasia. In a recent series of 30 cases, 63% had endometri-

osis and 39% of those whose endometrium was examined

had endometrial hyperplasia or carcinoma [282].

The two characteristic microscopic architectural

appearances of APET are adenofibromatous and glandu-

lar/papillary. The glandular/papillary proliferation can

show varying degrees of glandular complexity and

crowding (> Figs. 14.104 –14.107). An underlying

adenofibroma is present in about half the cases [282].

When the glandular proliferation becomes confluent,

this is considered evidence of invasion and is classified as

microinvasion if the confluent area is less than 5 mm.

Some investigators prefer to classify these as APET with

intraepithelial carcinoma. A confluent epithelial prolifer-

ation or unequivocal invasion that exceeds 5 mm in diam-

eter warrants a diagnosis of carcinoma. The glands show

crowding, mild or moderate cytologic atypia, and epithe-

lial stratification (> Fig. 14.104 –14.107); tufting and

bridging may be present. Severe cytologic atypia warrants

a diagnosis of intraepithelial carcinoma, but this is rare.

One third display a cribriform pattern [282]. Squamous

metaplasia is present in nearly half of cases

(> Figs. 14.104 –14.106). The stroma may be cellular or

fibrotic, and occasionally displays periglandular cuffing

characterized by increased stromal cellularity around the

glandular elements; however these areas lack the stromal

mitoses and atypia of adenosarcoma. Necrosis is common

and is often confined to gland lumens or cysts

(> Fig. 14.104). The two reported cases with apparent

extraovarian disease may represent independent lesions

arising in endometriosis [282]. Among 134 reported

APETs, all of those with clinical follow-up have had

a benign behavior after a mean follow-up period of

. Fig. 14.104

Atypical proliferative (borderline) endometrioid tumor

(APET). Squamous differentiation is present. A stromal

reaction is noted. The glands in the center contain necrotic

debris

. Fig. 14.105

Atypical proliferative (borderline) endometrioid tumor.

Clusters of endometrioid glands with squamous (morular)

metaplasia
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approximately 5 years. Rarely, an endometriotic cyst is

lined by markedly atypical epithelial cells that have cyto-

logic features of malignancy (see >Chap. 13, Diseases of

the Peritoneum). If the lesion is well sampled and invasion

is not found, a designation of APET with intraepithelial

carcinoma should be used.

Criteria for microinvasion in APETs differ among

investigators. In two series, microinvasion was character-

ized by a haphazard infiltrative pattern of single cells,

glands, and nests with cytologically malignant features.

Among the five APETs with microinvasion reported in

these series, all patients were alive and well after a mean

of 5.3 years. Different criteria employed by another group

required one or more foci of confluent (expansile) glan-

dular growth, each measuring less than 5 mm, for

a designation of APETwith microinvasion. The five cases

in that series had limited follow-up; all were alive but only

two were known to be free of disease at 2 years of follow-

up. Others have used a combination of these criteria [282].

In summary, microinvasion (12 cases), intraepithelial car-

cinoma (7 cases), and confluence of glandular growth

when limited in extent, are atypical morphologic features

and appear to be biologically benign, but only a few cases

have been reported and clinical follow-up data are limited.

The immunohistochemical features of this tumor are

similar to those of endometrioid carcinoma (see below).

EMA and many cytokeratins are positive. P16 can be pos-

itive in up to half of cases, but staining is usually focal [364].

Endometrioid Adenocarcinoma

In the older literature, about 15–20% of reported ovarian

carcinomas are endometrioid, up to 25% in some reports

[338], but when strict criteria are applied, the figure is

lower and probably in the range of 10–15%. When very

strict criteria are used, requiring a readily recognized

resemblance to uterine endometrioid carcinoma and rel-

egating nonspecific high-grade adenocarcinomas to the

serous group, the figure is about 7.5% (> Table 14.4; see
>Differential Diagnosis below).

Clinical Findings

These tumors are most common in the fifth and sixth

decades, and the mean patient age is 55–58 years, slightly

but significantly lower than that for serous carcinoma

[338]. Themost common symptoms are abdominal disten-

tion and pelvic or abdominal pain. Abnormal vaginal bleed-

ing is also frequent. This is, in part, related to the association

of endometrioid ovarian carcinoma with endometrial

hyperplasia and carcinoma (see below). Most patients

have an adnexal mass on pelvic examination.

Operative Findings

Tumor size ranges from 12 to 20 cm, with a mean of about

15 cm. The stage distribution differs significantly from

serous carcinoma. A high proportion of endometrioid

carcinomas are diagnosed in stage I: 43% in a review of

874 cases from 19 series, and 50% at the Washington

Hospital Center (>Table 14.4). In the FIGO database,

52% of patients are diagnosed in stage I or II. About

13% of early stage (FIGO I–II) cases are bilateral. Endo-

metriosis, which may be extraovarian, in the ipsilateral or

. Fig. 14.106

Atypical proliferative (borderline) endometrioid tumor.

Mild cytologic atypia is present in both the endometrioid

glands and the squamous morules

. Fig. 14.107

Atypical proliferative (borderline) endometrioid tumor.

Moderate cytologic atypia in markedly crowded glands is

seen
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contralateral ovary or within the tumor itself, is found in

at least 15–20% of patients.

Gross Findings

Endometrioid carcinomas have a smooth outer surface. On

cut section, they are solid and cystic, with the cysts

containing friable soft masses and bloody fluid. Cysts occa-

sionally contain mucus or greenish fluid. Less commonly,

the tumor is solid with extensive hemorrhage and necrosis.

Tumors arising in endometriosis may display gross findings

of an endometriotic cyst containing chocolate-colored

fluid, with one or more solid nodules or papillary excres-

cences protruding from the wall and containing carcinoma.

Microscopic Findings

Destructive infiltrative growth characterizes one pattern of

endometrioid carcinoma. This pattern is characterized by

angulated glands with an infiltrative pattern, jagged irreg-

ularly spaced and unevenly shaped nests, often with an

edematous or inflammatory stromal reaction, solid sheets

with jagged edges, and single cell infiltration [52]. More

commonly, a confluent glandular epithelial proliferation

exceeding 5 mm (the limit for microinvasion) is present;

this has also been termed ‘‘expansile invasion.’’ This pat-

tern typically excludes intervening stroma and is charac-

terized by extensive glandular branching, budding, true

cribriform architecture, and highly complex papillary pro-

liferations (> Figs. 14.108 and > 14.109). Confluent or

expansile invasion is the predominant pattern in most

endometrioid carcinomas [52] (> Figs. 14.109 –14.111).

Architecturally well-differentiated endometrioid adeno-

carcinoma accounts for the majority of cases and is charac-

terized by a confluent or cribriform proliferation of glands

lined by tall, stratified columnar epitheliumwith sharp lumi-

nal margins (> Figs. 14.109 –14.111). A villoglandular

growth pattern also occurs. Despite the low-grade archi-

tecture, high-grade nuclear features, at least focally, can be

observed [313]. Mitotic figures are commonly seen. Squa-

mous differentiation is present in up to 50%of cases. Degen-

eration of squamous cells may induce a foreign body-type

giant cell reaction in the stroma. Focal secretory changes

are seen in up to a third of cases. In the majority of cases, a

component of endometriosis, endometrioid adenofibroma,

or APET can be identified and often occupies a significant

proportion of the tumor volume [52, 389]. This corre-

sponds to the Type I pathway of tumorigenesis in which

a noninvasive precursor is identified (see >Morphologic

and Molecular Pathogenesis earlier in this chapter).

Luteinized stromal cells are seen in 12% of cases.

Moderately and poorly differentiated endometrioid carci-

nomas show solid growth, complex glandular and

microglandular patterns with marked nuclear

pleomorphism, and mitotic activity (> Figs. 14.110 and
> 14.111); however the majority of high-grade carcino-

mas with these features are usually classified as serous (see
>Differential Diagnosis below). It has been suggested that

solid areas in some endometrioid adenocarcinomas may

reflect an undifferentiated component [325].

At present, clinicopathologic and molecular data

indicate that it is important to be strict about classifying

. Fig. 14.108

Well-differentiated endometrioid carcinoma arising in an

atypical proliferative endometrioid tumor. The confluent

glandular/papillary proliferation reflects invasion in the

absence of destructive infiltrative growth

. Fig. 14.109

Well-differentiated endometrioid carcinoma. Most of the

glands are back-to-back, but confluent foci are present. The

proliferation resembles endometrioid carcinoma of the

uterine corpus
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an adenocarcinoma as endometrioid type. Most predom-

inantly glandular, non-clear cell, non-mucinous high-

grade ovarian carcinomas should be classified as serous

carcinoma [154]. Glandular, cribriform, and solid pat-

terns are common in serous carcinoma (see > Serous

Tumors above). A bona fide endometrioid adenocarci-

noma should resemble eutopic endometrial carcinomas

(> Table 14.15) [207]. When strict criteria are applied,

only 7.5% of ovarian carcinomas are of endometrioid

type (> Table 14.4) and virtually all of these are well

differentiated. Most tumors classified as poorly differenti-

ated are more likely variants of high-grade serous

carcinoma showing foci of gland formation. A diagnosis

of mixed serous–endometrioid carcinoma can be made on

occasion; we classified only 1.5% of ovarian carcinomas

as mixed serous–endometrioid type.

There is no standard grading system for endometrioid

carcinoma, although the WHO system for grading endo-

metrial adenocarcinoma is often used (see >Chap. 9,

Endometrial Carcinoma). When strict criteria are used

to separate high grade endometrioid carcinoma from

high grade serous carcinoma (see above), most

endometrioid carcinomas are architecturally well-differ-

entiated as they are predominantly glandular or glandular

and papillary. The nuclear grade is therefore the best

discriminator and we prefer the binary system described

earlier (see >High-Grade Serous Carcinoma; >Micro-

scopic Findings; >Grade earlier in this chapter). It is

important to note that neither the WHO 3-grade system

nor the binary system has been adequately tested for

endometrioid carcinomas.

In addition to pure endometrioid carcinoma, which is

the most common, several of the variants of endometrioid

carcinoma of the uterine corpus also occur in the ovary.

These include endometrioid carcinoma with squamous dif-

ferentiation, and secretory and ciliated variants.

Other variantmicroscopic patterns of endometrioid ovarian

carcinoma have been described. One variant has

been designated ‘‘sertoliform endometrioid carcinoma,’’ or

‘‘endometrioid carcinoma resembling sex cord-stromal

tumor.’’ These tumors are characterized by a predominant

pattern resembling a sex cord–stromal tumor, usually

Sertoli–Leydig cell tumor (SLCT), characterized by small

tubular glands lined by cuboidal or low columnar epithe-

lium with a paired cell arrangement resembling well-

differentiated Sertoli cell tumor. Anastomosing solid tubules

are often present (> Figs. 14.112 and> 14.113).Moderately

cellular fibrous stroma resembling the spindle cell compo-

nent of stromal tumors may also be present. In a few cases,

large islands of cells with round nuclei and scanty cytoplasm

may mimic a granulosa cell tumor, but nuclear grooves are

generally absent. In nearly all of these cases, foci of typical

endometrioid carcinoma can be identified. Among 30

patients in three series, 87% were FIGO stage I.

Endometrioid carcinomas occasionally contain a prom-

inent spindle cell component that usually reflects a spindled

squamous component. These should not be classified as

carcinosarcomas unless the stroma displays unequivocally

sarcomatous features (see > Sarcomas; >Carcinosarcoma

later in this chapter). Other very rare variants include

those with an undifferentiated neuroendocrine compo-

nent [368], adenoid cystic-like and basaloid types, oxy-

philic endometrioid carcinoma, and a ciliated cell variant.

. Fig. 14.110

Poorly differentiated endometrioid carcinoma. The tumor

displays almost entirely solid growth in this field

. Fig. 14.111

Moderately differentiated endometrioid carcinoma. Solid

and glandular areas are present
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Peritoneal keratin granulomas may be found in women

with endometrioid ovarian carcinomas, presumably as

a result of rupture of the neoplasm or exfoliation of squa-

mous cells. The keratin within the metaplastic squamous

component of these tumors incites a foreign-body-type

granulomatous reaction. Follow-up of a limited number

of these patients reveals that these lesions have no prognos-

tic significance and therefore should not be considered

evidence of advanced-stage disease. Endometrioid carci-

noma after chemotherapy can show extensive keratin

granulomas due to necrosis of the squamous component,

and therefore peritoneal keratin granulomas after chemo-

therapy probably reflect devitalized tumor.

Immunohistochemistry

Endometrioid carcinomas stain strongly with epithelial

markers including cytoplasmic staining for keratins (CK7,

97%; CK20, 13% positive) and membranous staining for

EMA. The frequency of positivity for other markers is as

follows: vimentin, 31%; B72.3, 86%; CEA, 30%; and OC-

125, 76%. The immunohistochemical profiles of typical

endometrioid carcinoma and sertoliform endometrioid

carcinoma appear to be identical. ER and PR are positive

in the majority of cases [178]. WT1 and p16 are usually

negative [1, 124, 205, 206, 237] butWT1 can be positive in

17–29% [47, 395, 396] and p16 can be positive in up to

half but is usually focal [364]. Brca1 protein is usually

positive (nuclear staining) [352]. Inhibin is rarely positive.

Calretinin is strongly positive in 10%, and weakly positive

in an additional 10–25% [47, 194]. TTF1 is usually nega-

tive [162]. CD99 is often positive. PTEN expression is

negative in well-differentiated carcinomas; however

PTEN immunostaining is not that reliable [109]. Loss of

staining for hMLH1and hMSH2 proteins occurs in the

majority of tumors with the microsatellite instability–high

phenotype, which represent approximately 20% of ovar-

ian endometrioid adenocarcinomas [186].

Differential Diagnosis

The sertoliform or sex cord-like variant of endometrioid

carcinoma creates the most problems in the differential

diagnosis. The age of the patient is helpful since the mean

age of patients with SLCTs is 25 years, while women with

endometrioid carcinoma are usually peri- or postmeno-

pausal. In addition, hormonal manifestations such as

virilization can be associated with sex cord–stromal tumors

and generally not with endometrioid carcinomas. The

retiform variant of SLCT, which occurs in adolescents, can

rarely simulate endometrioid or serous carcinoma, but this

pattern is usually only focal. In most cases of sertoliform

endometrioid carcinoma, extensive sampling of the tumor

will disclose areas of typical endometrioid carcinoma.

Other helpful features include squamous metaplasia,

which does not occur in sex cord–stromal tumors, an

adenofibromatous component that is typical of

endometrioid carcinoma, endometriosis, and prominent

luminal mucin, which occur in endometrioid carcinomas.

Although sex cord–stromal tumors often stain with

keratins, they are almost always negative for EMA. In

addition, inhibin is a very useful marker that is positive

in the vast majority of granulosa and SLCTs, and nearly

. Fig. 14.113

Sertoliform endometrioid carcinoma. The degree of

cytologic atypia is high

. Fig. 14.112

Sertoliform endometrioid carcinoma. Cords and tubules

with a paired cell arrangement resemble a Sertoli cell tumor

or a well-differentiated Sertoli–Leydig cell tumor (SLCT)
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always negative in ovarian epithelial tumors, although

inhibin is nearly always positive in the non-neoplastic

stromal cells within the tumor. Similarly, calretinin is

nearly always positive in stromal tumors, but can stain

endometrioid carcinomas, focally in 18–33% and strongly

in up to 10% [364, 396]. Other epithelial markers includ-

ing neuron-specific enolase, OM-1, and B72.3 are negative

in granulosa and most SLCTs, and positive in the majority

of endometrioid carcinomas. Positivity for CK7 and EMA

together can help exclude yolk sac tumor (YST), which is

negative for both; this may be a consideration when there

is a clear cell component or to rule out the rare

endometrioid variant of YST [267]. Occasionally,

a prominent spindle cell component in an endometrioid

carcinoma will create an appearance resembling a sex

cord–stromal tumor, an adnexal tumor of wolffian origin,

or a carcinosarcoma. The spindle cells are generally uni-

form and have nuclear features resembling the glandular

component. In most cases, the spindle cells merge imper-

ceptibly with the glands. The spindle cells in the spindle

cell variant of endometrioid carcinoma are strongly posi-

tive for keratins and EMA.

Another common problem in the differential diagnosis

of endometrioid carcinoma is metastatic adenocarcinoma,

particularly from colonic carcinoma. Colonic metastases to

the ovaries are often cystic and grossly mimic primary

ovarian neoplasms. Useful features in the distinction are

a characteristic ‘‘garland’’ pattern characterized by cysts

lined by cytologically malignant tall columnar cells in

which the epithelium displaying a cribriform pattern sur-

rounds large areas of dirty necrosis. In addition, metastatic

tumors are typically bilateral and display surface involve-

ment. Although garlands and dirty necrosis are character-

istic features of metastatic colonic carcinoma, they can also

be seen in primary ovarian carcinomas, though usually only

focally. The CK7/CK20 panel is of value in the distinction of

primary ovarian versus metastatic colonic carcinoma, as

ovarian endometrioid carcinoma is typically diffusely and

strongly CK7 positive and CK20 negative, while most colon

carcinomas are CK7 negative and are nearly always strongly

and diffusely CK20 positive (see >Metastatic Mucinous

Carcinoma earlier in this chapter, and >Chap. 18, Meta-

static Tumors of the Ovary).

Molecular Biology

The association of ovarian endometrioid carcinoma with

endometriosis is well established. The identification of

genetic alterations in endometriotic lesions and the observa-

tion of a morphological transition from endometriosis to

carcinoma in over one third of cases have led many to

consider endometriosis a likely precursor of endometrioid

carcinoma [285, 351]. Progression from endometriosis

to benign endometrioid neoplasm to well-differentiated

endometrioid carcinoma is analogous to that proposed for

progression of low-grade serous carcinoma from serous bor-

derline tumor. Hence, low-grade (well-differentiated)

endometrioid carcinomas are classified as Type I tumors in

the dualistic model of ovarian cancer pathogenesis. Classifi-

cation of high-grade endometrioid carcinomas is less clear.

Overlap of both morphological and molecular features

between high-grade endometrioid and high-grade serous

carcinomas has led some pathologists to default the vast

majority of gland forming or near-solid cytologically high-

grade ovarian carcinomas to the serous category, to the

degree that ‘‘true’’ high-grade endometrioid carcinomas are

considered by some to be very uncommon [207]. The

molecular and morphological criteria for reliably

distinguishing high-grade endometrioid from high-grade

serous carcinomas have not yet been established, and for

now, high-grade endometrioid carcinomas are classified as

Type II tumors.

Mutational Analyses Well-differentiated ovarian

endometrioid carcinomas share many molecular genetic

features with their uterine counterparts. Indeed, mutations

in several of the same tumor suppressor genes, oncogenes,

and genes involved in DNA repair have been observed in

both endometrial and ovarian endometrioid carcinomas.

The molecular genetics of endometrial carcinomas have

been recently reviewed by Di Cristofano and Ellenson [73].

The canonical Wnt (i.e., Wnt/b-catenin/Tcf, hereafter
Wnt/b-cat) signaling pathway is involved in the regulation
of several important cellular processes, including cell fate

determination, proliferation, motility, and survival. In this

pathway, b-catenin is a key effector that is stabilized as

a consequence of selected Wnt ligands binding to their

cell surface receptors. b-catenin-mediated signaling is

deregulated in 16–38% of human ovarian endometrioid

carcinomas, usually on the basis of activating mutations of

CTNNB1, the gene that encodes b-catenin, and rarely

because of inactivating mutations in genes encoding

negative regulators of b-catenin such as APC, AXIN1, or

AXIN2 [383]. Notably, CTNNB1 mutations are very

uncommon in the other major types of ovarian carcinoma

[98, 382]. Several studies have noted the association

of CTNNB1 mutation with squamous differentiation,

low tumor grade, and favorable outcome [98, 383].

Inactivating mutations of the tumor suppressor gene

PTEN have been reported in 14–21% of ovarian

endometrioid carcinomas, and like CTNNB1, PTEN

mutations are uncommon in the other major types of

ovarian carcinomas [45, 238]. Inactivation of Pten, the
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lipid phosphatase that converts PIP3 to PIP2, is one

mechanism by which activation of phosphotidylinositol

3-kinase (PI3K) signaling occurs in human tumors.

An alternative mechanism by which PI3K signaling is

activated in endometrioid adenocarcinomas is through

activating mutations of PIK3CA, which encodes the p110

catalytic subunit of PI3K. Most reported PIK3CA muta-

tions are clustered in exons 9 and 20, and PIK3CA muta-

tions in these exons have been identified in 20% of ovarian

endometrioid and clear cell carcinomas but in only 2% of

ovarian serous carcinomas [12, 40]. Oda and colleagues

reported a high frequency of concomitant PIK3CA and

PTEN mutations in uterine endometrioid adenocarci-

nomas, and functional studies suggested that mutation

of both genes may have an additive effect on PI3K pathway

activation [240]. PIK3CA and PTEN mutations also co-

occur in a subset of ovarian endometrioid carcinomas. In

both the ovary and the endometrium, PIK3CAmutations

are associated with adverse prognostic indicators [46,

376]. In a recentmutational analysis of 72 primary ovarian

endometrioid carcinomas, Wu and colleagues found that

mutational defects in canonical Wnt signaling were sig-

nificantly associated with mutations predicted to deregu-

late PI3K/Pten signaling [383]. Tumors with these

mutations were typically low grade and low stage. Hence,

defects in these two signaling pathways appear to be partic-

ularly characteristic of low-grade endometrioid adenocar-

cinoma, a finding with implications for future therapeutic

strategies that include molecularly targeted agents. Activat-

ing mutations in KRAS and BRAF have been reported in

ovarian endometrioid carcinomas, but the frequency of

mutations in these genes is rather low at less than 7% [85,

203, 383]. TP53 mutations are common in both uterine

and ovarian endometrioid carcinomas. TP53 mutations

have been reported in upward of 60% of endometrioid

carcinomas arising in the ovary overall, and in a greater

percentage of high-grade tumors [157]. Wu and colleagues

documented TP53 mutations in approximately half of the

aforementioned series of 72 endometrioid carcinomas, and

mutations were significantly associated with high tumor

grade, and were uncommon in tumors with documented

Wnt/b-cat and/or PI3K/Pten signaling defects.

Akin to the serous carcinomas, the molecular find-

ings support the division of ovarian endometrioid car-

cinomas into two subgroups. Low-grade tumors are

characterized by mutations that deregulate the canoni-

cal Wnt/b-cat and PI3K/Pten signaling pathways and

typically lack TP53 mutations. High-grade tumors often

harbor mutations of TP53 and lack Wnt/b-cat or PI3K/
Pten signaling pathway defects. Whether some of the high-

grade tumors in this series would have been more

appropriately considered high-grade serous carcinomas

remains unresolved.

DNA Copy Number Changes Given their reduced abun-

dance compared to the serous carcinomas, comprehensive

studies of DNA copy number changes specifically in ovar-

ian endometrioid carcinomas are rather few. Using con-

ventional comparative genomic hybridization (CGH)

methods, Tapper and colleagues identified gains of chro-

mosome 1q in five of eight cases, but the genes presumably

targeted by these gains were not identified [349]. These

investigators also evaluated several serous and mucinous

carcinomas and found divergence of DNA copy number

changes between the three tumor types, providing addi-

tional molecular evidence for each type as a distinct dis-

ease entity. More recently, Mayr and associates used both

conventional and array CGH to identify frequent gains at

the JUNB, KRAS2, MYCN, ESR, and CCND2 loci in six

endometrioid carcinomas [204]. Clearly, comprehensive

analysis of a larger number of cases is needed to help

identify additional oncogenes and tumor suppressor

genes that participate in the molecular pathogenesis of

this group of ovarian cancers.

Gene Expression A number of investigators have used

comprehensive high-throughput technologies to profile

gene expression in ovarian cancers, including

endometrioid carcinomas [200, 293, 296, 383, 398]. One

of the more informative studies is that of Wu and col-

leagues, who used high-density oligonucleotide

microarrays to analyze global gene expression in 41 serous,

37 endometrioid, 13 mucinous, and 8 clear cell ovarian

carcinomas [383]. Notably, all of the endometrioid

tumors were annotated with data on the mutational status

of the TP53, CTNNB1, PTEN, PIK3CA, and KRAS genes.

Although the gene expression profiles of both clear cell

and mucinous carcinomas were found to be largely dis-

tinct from each other and from serous carcinomas, sub-

stantial overlap between the expression profiles of

endometrioid and serous carcinomas was identified.

When the mutational status of the above genes was taken

into account, it was noted that endometrioid tumors with

gene expression profiles similar to serous carcinomas were

usually high grade and harbored TP53 mutations, while

the endometrioid tumors with expression patterns dis-

tinct from the serous carcinomas tended to be low grade

and harbor mutations of CTNNB1, PTEN, and/or

PIK3CA. Once again, the molecular data support the

division of endometrioid carcinomas into two major

groups based at least in part, on tumor grade. Shared

genetic alterations such as TP53 mutation may be
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responsible for similarities in global gene expression pat-

tern between high-grade endometrioid carcinomas and

high-grade serous carcinomas. Some of the overlap in

gene expression between serous carcinomas and high-

grade endometrioid carcinomas may be due to patholo-

gists’ inability to reliably distinguish between the two

based solely on morphological criteria. Further studies

are needed to address this issue and to determine whether

moderately differentiated endometrioid carcinomas have

molecular features more in keeping with high-grade ver-

sus low-grade tumors. Moreover, it is worth noting that

the study of Wu and colleagues identified at least a few

tumors with molecular features typical of both low-grade

(i.e., Wnt/b-cat and/or PI3K/Pten pathway mutations)

and high-grade (TP53 mutations) tumors suggesting

that ‘‘progression’’ from Type I to Type II endometrioid

carcinoma may occur in a subset of cases.

Microsatellites are segments of DNA in which a short

sequence motif, usually one to five nucleotides in length, is

repeated several times. Microsatellite instability (MSI)

refers to alterations in the DNA of tumor cells in which

the number of sequence repeats within these microsatellites

is different from the number of repeats at the same locus in

DNA from the patient’s non-neoplastic cells. MSI in tumor

cells is associated withmutational or epigenetic inactivation

of genes that encode proteins involved in DNA mismatch

repair, such as MSH2, MSH6, and MLH1. A recent meta-

analysis of ovarian carcinomas estimates the frequency of

the microsatellite instability phenotype in unselected

ovarian cancers at approximately 12%, with overrepresen-

tation of non-serous histologic subtypes [251]. MSI has

been observed in 13–20% of ovarian endometrioid carci-

nomas, and is usually associated with loss of expression of

proteins involved in mismatch repair, particularly hMLH1

and less frequently, hMSH2 [45, 186]. Loss of expression is

most often attributable to promoter hypermethylation

rather than inactivating mutations in sporadic ovarian

carcinomas with MSI [101].

Clinical Behavior and Treatment

Overall, endometrioid carcinomas of the ovary have

a better prognosis than typical serous carcinomas due to

the high proportion of stage I cases. The favorable prog-

nosis may also be due, in part, to endometrioid carcinoma

being low grade significantly more often than serous car-

cinoma, although data on the influence of grade on prog-

nosis are less clear because grade and stage are mutually

confounding factors (see >Prognostic Factors, Grade

above). One recent large prospective series found that in

stages II and III, the prognosis was significantly better for

endometrioid as compared to serous carcinoma. In that

series, however, endometrioid carcinomas were signifi-

cantly more likely to be optimally debulked as compared

to serous carcinomas, and occurred in younger women. In

addition, neither substage nor grade was considered in

that analysis [338]. Treatment for endometrioid carcinoma

is generally the same as that for other ovarian carcinomas.

However, progestational agents, antiestrogens, tamoxifen,

and other hormonal therapies have been used with limited

success in previously treated endometrioid carcinomas;

10–15% response rates have been reported. There may be

a correlation between the presence of steroid hormone

receptors in tumor tissue and response rates, but data

are limited. Hormonal therapy may be an option for the

treatment of recurrence in patients who have failed or

cannot tolerate chemotherapy or surgery.

Endometrioid Carcinoma Associated with Uterine

Endometrial Carcinoma

Approximately 14% of women with endometrioid ovarian

carcinoma also have endometrial cancer of the uterine

corpus. Endometrial hyperplasia is also commonly present.

As both tumors are often well-differentiated endometrioid

adenocarcinomas, they resemble each other, and excluding

the possibility that the ovarian tumor is metastatic can be

a problem. Usually this can be determined based on

a careful evaluation of the clinicopathologic features

[201]. If the uterine endometrial tumor is low grade with

no or only inner half myometrial invasion, its metastatic

potential is very low, and the ovarian tumor can confi-

dently be regarded as independent. If the endometrial

tumor is high grade and/or deeply myoinvasive, the fea-

tures of the ovarian tumors come into play. Bilaterality

and a multinodular pattern, as well as other patterns

characteristic of metastatic disease (See >Chap. 18, Met-

astatic Tumors of the Ovary) indicate metastatic tumor.

Close association of the ovarian tumors with either an

underlying adenofibroma or endometriosis can also

provide evidence that the ovarian tumor is independent.

The median age is about 50 years, significantly lower

than high-grade serous carcinomas (about 60 years), but

closer to that for women with endometrioid carcinomas

(55–58 years). The median ovarian tumor size is about

9 cm. The majority of tumors in both sites are well differ-

entiated. The 5-year survival is 70–92%, and the median

survival is 10 years or longer [332, 338, 394]. Therefore,

follow-up supports two independent tumors because

most of these patients survive without recurrence,

a finding more suggestive of stage I endometrial and

ovarian carcinomas as compared to stage III endometrial

cancer. It is conceivable, however, that an endometrioid

carcinoma with an isolated ovarian metastasis may have
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a good prognosis. In one large series, 14% of patients had

a relative with a gastrointestinal cancer and 18% had either

a personal history of, or relative with, breast cancer [332].

In young women (<45 years) with endometrial cancer,

10–29% have synchronous ovarian cancer.

Over the last few years, investigators have employed

several different molecular strategies to assess the likeli-

hood that simultaneously detected endometrioid adeno-

carcinomas in the ovary and endometrium represent

a single versus two independent primaries. Most of these

have relied upon the presence or absence of shared genetic

alterations in the ovarian and endometrial adenocarci-

nomas to identify single or dual primaries, respectively.

Unfortunately, these approaches are rather labor-intensive

and time-consuming, in part because investigators do not

know, a priori, the specific genetic alterations present in

a given tumor. Moreover, the certainty with which one can

claim single versus dual primaries increases with the num-

ber of specific genetic alterations that can be compared in

the ovarian and endometrial tumors. The difficulty of

correctly classifying some of these cases is highlighted by

the fact that virtually every published series of synchro-

nous ovarian and uterine endometrioid adenocarcinomas

includes cases that, after diagnosed using standard histo-

logic criteria, would be reclassified based on molecular

analysis [31, 91, 93, 270].

Endometrioid Carcinoma Arising in Endometriosis

On average, 15–20% of endometrioid carcinomas of the

ovary are associated with endometriosis that may occur

within the tumor, the ipsilateral or contralateral ovary, or

elsewhere [392]. The frequency can be as high as 42%. It is

likely that when strict criteria are applied to diagnose

endometrioid carcinoma (see >Differential Diagnosis

above), some cases would be reclassified as high-grade

serous carcinomas and therefore the percentage of

endometrioid carcinomas associated with endometriosis

would be higher. Accordingly, the majority of bona fide

endometrioid carcinomas can be shown to be associated

with endometriosis when extensive histologic sampling

and meticulous searching for the histologic features of

endometriosis are performed, and strict diagnostic criteria

are used. In only a minority of cases, however, can direct

continuity from endometriosis to atypical hyperplasia to

carcinoma be demonstrated. This is most commonly seen

in the lining of an endometriotic cyst that may display

a thickening of the cyst wall, papillary excrescences, or

a nodule protruding into the cyst. The mean age of

women with endometrioid carcinoma associated with

endometriosis is about 5–10 years younger than when

unassociated with endometriosis. Tumors associated

with endometriosis, and particularly those arising in an

endometriotic cyst, are usually architecturally well differ-

entiated and stage I, and therefore the prognosis is excel-

lent. On rare occasions, a limited atypical epithelial

proliferation in an endometriotic cyst will raise the differ-

ential diagnosis of atypical hyperplasia similar to the type

seen in the uterine corpus, versus well-differentiated

endometrioid adenocarcinoma. In such cases, criteria for

this distinction used in the uterine corpus have been

applied with minor modifications [298].

One study suggests that ovarian endometriosis has

more chromosomal aberrations and may be more likely

to undergo neoplastic transformation as compared to

extraovarian endometriosis [159]. Another study suggests

that expression of estrogen receptor alpha increases with

transformation of endometriosis to endometrioid adeno-

carcinoma, the reverse of what is observed with transfor-

mation of endometriosis to clear cell carcinoma [3].

Clear Cell Tumors

The müllerian nature of clear cell tumors of the ovary,

previously thought to be of mesonephric origin and

referred to as ‘‘mesonephroma,’’ is supported by the close

association with endometriosis, their frequent admixture

with endometrioid carcinoma, the occurrence of identical

tumors in the endometrium, and their origin in vaginal

adenosis in DES-exposed women. The vast majority of

clear cell neoplasms of the ovaries are carcinomas, and

comprise 8.5% of ovarian carcinomas (> Table 14.4).

Clear cell adenofibromas and atypical proliferative clear

cell neoplasms are vanishingly rare (> Table 14.5).

Clear Cell Adenofibromas

These are among the rarest of the ovarian epithelial

tumors; we did not find a single example among 1,000

consecutive epithelial tumors (>Table 14.5). Among 12

reported cases of benign clear cell tumors, the mean age

was 45 years. One tumor was bilateral. The median diam-

eter was 12 cm. The tumors display a smooth lobulated

external surface and the cut surfaces have a fine honey-

comb appearance with minute cysts embedded in firm

rubbery stroma (‘‘parvilocular’’). The cyst fluid is clear.

Microscopically, the tumor is characterized by tubular

glands lined by one or two layers of peg-like or hobnail

cells that may bulge into the lumen or are flattened. The

cytoplasm is either scanty, often in the hobnail cells, or

abundant clear, granular, or eosinophilic in the large
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polyhedral cells. Nuclear atypia and mitotic activity are

minimal. The stroma is compact and fibrocollagenous.

The apical cell borders and lumens often contain mucin.

The cytoplasm usually contains glycogen. The clinical

behavior appears benign, although data are very limited.

Atypical Proliferative Clear Cell Tumors
(APCCT)

APCCT comprise 0.2% of ovarian epithelial tumors

(> Table 14.5). Among approximately 30 cases of

APCCT (clear cell adenofibroma of borderline malignancy

or low malignant potential) in the literature, the mean age

is 60–70 years. The mean tumor diameter is about 15 cm.

The gross appearance is similar to that of the clear cell

adenofibroma, but in addition there are softer and fleshier

areas. Microscopically, the architecture is similar to the

clear cell adenofibroma, but glands aremore crowded. The

tumor has greater epithelial proliferation and atypia than

the adenofibroma and lacks stromal invasion. The cell

types lining the glands and cystic spaces are similar to

those in benign tumors but display significant nuclear

atypia with coarse chromatin clumping, prominent nucle-

oli, and mitotic activity up to 3 per 10 HPF. The epithe-

liummay display stratification and budding; true papillary

structures are uncommon. Small solid nests of clear cells,

significant gland crowding, or papillary growth should

raise the suspicion of stromal invasion. Distinction of an

APCCT from clear cell carcinoma is one of the most

difficult distinctions in gynecologic pathology. Some

clear cell carcinomas lack an obviously infiltrative pattern

and are characterized solely by crowded glands. The point

at which gland crowding in a clear cell neoplasm reflects

invasion is not well defined. The vast majority of tumors

in which this differential is considered are usually classi-

fied as clear cell carcinoma. This practice helps ensure

comprehensive staging where metastases might be found

and thereby confirm a diagnosis of carcinoma. Further-

more, it gives the patient the potential benefit of chemo-

therapy if there is doubt about the diagnosis.

Occasionally, an endometriotic cyst is lined by atypical

epithelial cells with clear cytoplasm. This has been desig-

nated ‘‘atypical endometriosis’’ (see >Chap. 13, Diseases

of the Peritoneum) [298]. Rarely, cytologic features of

malignancy are present in this setting. If the lesion is well

sampled and invasion is not found, the lesion is classified

as APCCT with intraepithelial carcinoma. Microinvasion

should be diagnosed if invasive areas measure less than

5 mm, but this finding should prompt additional sam-

pling to look for diagnostic features of carcinoma. There

are virtually no published data on clear cell tumors with

microinvasion or intraepithelial carcinoma, both of which

are exceedingly rare.

The rarity of clear cell adenofibroma and APCCT

could reflect the fact that precursors of clear cell carci-

noma most often have the morphology of endometriosis

with atypia rather than a clear cell neoplasm. Peritoneal

‘‘implants’’ have not been described with APCCTs. Among

the limited reported APCCTs, there is one alleged recur-

rence and no tumor deaths.

Clear Cell Carcinomas

Clinical Findings

The mean age of patients with clear cell carcinoma is

50–53 years. Symptoms usually relate to a pelvic or

abdominal mass. Clear cell carcinoma is the most com-

mon epithelial ovarian neoplasm to be associated with

vascular thrombotic events (18–46% of patients) and

paraneoplastic hypercalcemia (2–10%)[254, 345] (see
>Chap. 15, Sex Cord-Stromal, Steroid Cell, and Other

Ovarian Tumors with Endocrine, Paraendocrine, and

Paraneoplastic Manifestations). In a large series from Aus-

tralia, 27% of patients with clear cell carcinoma had

a thromboembolic event as compared to 7% of those

with other cell types of ovarian carcinoma [202].

Operative Findings

The relationship with endometriosis is strongest for clear

cell carcinoma among all cell types of ovarian carcinoma.

Accordingly, endometriotic implants are commonly pre-

sent in close proximity to the tumor or elsewhere in the

pelvis or abdomen. About 35–60% of clear cell carcinomas

present in FIGO stage I, and 9–22% in stage II [255, 369].

Eight percent are bilateral; 4% of stage I cases are bilateral

[353]. As noted earlier, several recent studies have shown

that stage I clear cell carcinoma is more likely to be stage IC

(55–74%) as compared to the other cell types [57, 224,

313, 341, 343, 353, 369]. The reason for this is not clear but

it seems to be correlated with a higher risk of tumor

rupture [224].

Gross Findings

Tumors range up to 30 cm in diameter with a mean of

about 13–15 cm. Although they may be solid and fibrous

with a honeycomb cut surface resembling benign and

atypical proliferative clear cell tumors, more commonly

the cut surfaces reveal a thick-walled unilocular cyst with

multiple yellow-beige fleshy nodules protruding into the

lumen, or a multiloculated cystic mass with cysts
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containing watery or mucinous fluid. Most tumors arise

in endometriosis and display features of an endometriotic

cyst, which typically contains chocolate-brown fluid, and

a thickened, polypoid or nodular area in the wall, or

a larger solid area reflecting the focus of malignant trans-

formation. Less commonly, there is a prominent

adenofibromatous component which is solid; this pattern

is not as strongly associated with endometriosis [369].

Microscopic Findings

Clear cell carcinomas display several different patterns,

which often occur together (> Figs. 14.114 –14.122).

These include papillary, tubulocystic, and solid. In

a minority of cases, there is a prominent

adenofibromatous component [369] (> Figs. 14.121 and
> 14.122). Recently, some investigators have subdivided

clear cell carcinomas into those arising in a cyst and

those that have an adenofibromatous background [369].

The cystic tumors are more frequently papillary, whereas

the tubulocystic pattern tends to dominate in the

adenofibromatous tumors. The cystic variant is more fre-

quently associated with endometriosis. In addition, the

behavior of the two types of tumors may be different

although the data have been conflicting [369]. These find-

ings suggest that the two variants arise along different

pathways.

The solid pattern of clear cell carcinoma is character-

ized by sheets of polyhedral cells with abundant, clear

cytoplasm separated by delicate fibrovascular septae or

dense fibrotic stroma. The papillary pattern is character-

ized by papillae that are either fibrotic but more often are

hyalinized (> Figs. 14.116, > 14.117, and > 14.120). In

fact, the hyalinized papillary cores are a very characteristic

feature of this tumor. The tubulocystic pattern is charac-

terized by varying size tubules and cysts (> Fig. 14.114).

The majority of tumors display combinations of all of

these patterns [369]. Despite being designated clear cell

carcinoma, many of the cells comprising clear cell carci-

noma contain slightly granular eosinophilic cytoplasm.

. Fig. 14.114

Clear cell carcinoma. Tubulocystic pattern. The glands are

cystically dilated and the epithelium is flattened. As

a consequence nuclear atypia can appear beguilingly

innocuous

. Fig. 14.116

Clear cell carcinoma. Tubulopapillary architecture with

hobnail and clear cells

. Fig. 14.115

Clear cell carcinoma. The tumor is composed of tubules

lined by a single layer of epithelium containing a large

number of hobnail cells
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When the majority of the cells have this appearance the

term ‘‘oxyphilic clear cell carcinoma’’ has been used

(> Fig. 14.117). So-called hepatoid carcinoma may be

a variant of oxyphilic clear cell carcinoma and can be

mixed with serous and mucinous components [354].

The cells with clear cytoplasm contain glycogen and at

times intracytoplasmic mucinous inclusions. The major-

ity of clear cell carcinomas contain hyaline globules that

are PAS positive. The nuclei vary from small and rounded

and angular to large and pleomorphic with prominent

nucleoli (> Figs. 14.117–14.119 and > 14.122). Often,

the nuclear grade within a tumor varies from mild to

markedly atypical. However, even when the majority of

cells display only mild nuclear atypia, cells with marked

atypia will be present. Accordingly, the nuclear grade is

nearly always high regardless of the grading system used

. Fig. 14.117

Clear cell carcinoma. Clear cells and cells with abundant

eosinophilic cytoplasm (oxyphilic cells). Marked variation in

nuclear atypia ranging from minimal to marked. This is not

an unusual feature of clear cell carcinoma

. Fig. 14.118

Clear cell carcinoma. Solid and glandular pattern composed

exclusively of cells with clear cytoplasm. Note

homogeneous eosinophilic stromal hyalinization

. Fig. 14.119

Clear cell carcinoma. Hobnail cells with marked nuclear

atypia and clear cytoplasm

. Fig. 14.120

Clear cell carcinoma. Papillae lined by hobnail cells. Note

hyalinized eosinophilic stroma, a characteristic feature of

clear cell carcinoma
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and for that reason all clear cell carcinomas are considered

high grade. Mitotic activity tends to be low, exceeding 10

per 10 HPF in only one fourth of cases [369]. In the

tubulocystic and papillary patterns, the cells often have

a hobnail appearance with the nucleus protruding from

the papillae, tubule, or cyst into the lumen (> Figs. 14.115,
> 14.116, > 14.119, and > 14.120). Occasionally, the epi-

thelium lining the tubules and cysts is flattened

(> Fig. 14.114), and the nuclear grade is low in these

areas but careful scrutiny will reveal cells with high-grade

nuclei elsewhere [387]. Necrosis, hemorrhage, and stro-

mal lymphocytic infiltrates are variable. Luteinized

stromal cells and psammomatous calcifications are occa-

sionally present.

Clear cell carcinomas arising in endometriosis are

usually cystic and may display atypia of the lining of an

endometriotic cyst with either a gradual or abrupt transi-

tion to cytologic features of malignancy and invasive clear

cell carcinoma. This can be seen in one third of clear cell

carcinomas [369]. If cytologic atypia is marked and inva-

sion is absent, a diagnosis of APCCT with intraepithelial

carcinoma is warranted. Cystic clear cell carcinomas are

significantly more likely to be associated with endometri-

osis and atypical endometriosis as compared to the

adenofibromatous type [369].

About 30–35% of reported ovarian clear cell carcino-

mas are associated with endometriosis either in the

involved ovary or elsewhere in the pelvis or abdomen.

These figures vary widely and many recent studies have

observed 50% or greater associated with endometriosis

[369, 389]; one clinical study found that 88% of clear cell

carcinomas were preceded by a sonographically detected

endometriotic cyst [387]. One recent large study found

endometriosis to be present in about 90% of cystic

clear cell carcinomas, while the association of endometri-

osis with adenofibromatous clear cell carcinomas was only

44% [369]. When carefully sought, nearly all ovarian clear

cell carcinomas are associated with endometriosis and

at least one third of cases can be demonstrated to have

arisenwithin endometriosis, usually an endometriotic cyst

[336, 369].

Immunohistochemistry

Like other ovarian carcinomas, clear cell carcinomas stain

strongly and diffusely for epithelial markers including

keratins, particularly CK7, CAM5.2, EMA, Leu M1, and

B72.3. Alpha fetoprotein, CK20, p53, and CD 10 are gen-

erally negative [20, 39, 116, 206], although CD10 can be

positive in up to 20%, usually at the apical border [242].

CEA is negative in most cases [130], and vimentin is

positive in about 50%. OC125 is usually positive [130,

206]. BRCA1 is usually positive [352]. WT1 is positive in

10–22% [1, 116, 124, 130]. TTF1 is positive in less than

20% [20, 130, 162]. Estrogen receptor [116, 290] and

progesterone receptor are usually negative [92, 130, 178],

and evidence suggests that expression of these receptors is

lost during malignant transformation of endometriosis

which is usually receptor positive [3]. 34b E12 (high-

molecular-weight cytokeratin) is always positive [242].

The hyalinized stroma is immunoreactive for type IV

collagen and laminin.

Several reports indicate that clear cell carcinoma

expresses a variety of investigational markers significantly

. Fig. 14.121

Clear cell carcinoma. Adenofibromatous pattern of clear cell

carcinoma with small angulated glands

. Fig. 14.122

Clear cell carcinoma. Moderate cytologic atypia is present

(same case as > Fig. 14.121)
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more frequently than the other cell types. These include

hepatocyte nuclear factor 1b [384], ABCF2 [234], early

mitotic inhibitor-1 protein [113], and GPX3 [128, 296].

Differential Diagnosis

Germ cell tumors including yolk sac (endodermal sinus)

tumor, dysgerminoma, and rarely struma ovarii are

important to consider in the differential diagnosis of

a clear cell neoplasm in the ovary. Clinical information

including young age for yolk sac tumors and

dysgerminomas, and elevated serum AFP levels in

women with yolk sac tumors, is helpful. Morphologically,

the papillary structures of clear cell carcinomas are more

complex and have hyalinized cores, thus differing from the

festoon pattern of yolk sac tumors. In addition, yolk sac

tumors display a variety of features not seen in clear cell

carcinoma including the characteristic Schiller–Duvall

bodies as well as other patterns (see >Chap. 16, Germ

Cell Tumors of the Ovary). Lack of staining for alpha

fetoprotein (AFP) is an important feature in excluding

yolk sac tumor, although rare clear cell carcinomas have

been reported to secrete AFP. The combination of positive

LeuM1 and negative AFP may help discriminate clear cell

carcinoma from yolk sac tumor, but the sensitivity and

specificity of AFP are not high. A more useful panel is CK7

and EMA, which, when both are positive, excludes YST,

which is negative for these antibodies [267]. Glypican-3

can also be of value in this distinction [290]. Positivity for

EMA and strong diffuse positivity for cytokeratins help

exclude dysgerminoma. The solid pattern of clear cell

carcinoma can resemble dysgerminoma, but

dysgerminoma lacks the tubulocystic and papillary pat-

terns of clear cell carcinoma and displays primitive-

appearing nuclei. In addition, clear cell carcinoma lacks

stromal chronic inflammation and granulomas frequently

present in dysgerminomas. Extensive sampling may reveal

other germ cell components or endometriosis that can

assist in diagnosis.

A papillary pattern with low to moderate nuclear

grade can mimic APST, particularly on frozen section

when sampling is limited. ‘‘Pink cell’’ tufting in APST

may cause confusion with the hobnail pattern. The

characteristic detached cell clusters of APST can be seen

in cyst lumens in clear cell carcinoma. Psammomatous

calcification and low mitotic index are frequent in

both tumors. Clear cell carcinomas are more frequently

unilateral and occur in an older age group as compared to

APST, but these features are not very helpful in an indi-

vidual case. A useful panel is WT1 and ER. APST is

positive for both, while clear cell carcinoma is usually

negative [290].

The clear cytoplasm of these tumors has been

overemphasized in differential diagnosis. The histologic

patterns particularly the tubulocystic and papillary pat-

terns are quite characteristic and warrant a diagnosis of

clear cell carcinoma even in the absence of cells with clear

cytoplasm. The papillae of clear cell carcinoma are thinner

and delicate and the stroma is more frequently hyalinized

as compared to serous carcinoma. Conversely, serous car-

cinomas not infrequently contain focal areas with clear

cytoplasm (> Fig. 14.70); these should not be diagnosed as

clear cell carcinoma in the absence of the typical papillary

and tubulocystic architecture of clear cell carcinoma [207,

333]. A useful panel for this distinction is ER, HNF-1b,
and WT1. The most common profiles are WT1+, ER+,

and HNF-1b- in high-grade serous carcinoma and WT1-,

ER-, HNF-1b+ in clear cell carcinoma [155].

Although hyaline globules are commonly found in clear

cell carcinomas, these are nonspecific. They are

a characteristic feature of yolk sac tumor, but also occur in

the majority of carcinosarcomas, and in a small minority of

endometrioid, serous, and mucinous ovarian neoplasms.

Endometrioid carcinomas with secretory changes can

mimic clear cell carcinoma. When the cells are tall colum-

nar with sub- or supranuclear vacuoles resembling early

secretory endometrium, the tumor is classified as the

secretory variant of endometrioid carcinoma. When the

clear cell changes are more extensive and the cells become

more cuboidal, the distinction is more difficult. Rarely,

a metaplastic squamous component of an endometrioid

carcinoma, in which the squamous cells contain abundant

glycogen, can be confused with clear cell carcinoma. Ste-

roid cell tumors of the ovary can have prominent areas of

clear cytoplasm. Benign or low-grade nuclear features,

a delicate fibrovascular stroma, small size, well-

circumscribed border, and confinement within the ovar-

ian stroma are features of a steroid cell tumor that help to

distinguish it from clear cell carcinoma.

Rarely, struma ovarii will mimic a clear cell tumor if

the thyroid follicles become so cystic that the pattern

resembles the tubulocystic pattern of clear cell carcinoma,

and classic features of thyroid are not recognizable. Exten-

sive sampling to identify other teratomatous elements can

be of value, and staining for thyroglobulin is also useful.

Metastatic clear cell neoplasms such as renal cell carci-

noma are very rare (see >Chap. 18, Metastatic Tumors

of the Ovary). A useful panel for this distinction is CD10

and CK7; renal cell carcinomas are typically CK7 negative

and CD10 positive [39, 242], the reverse of the pattern for

ovarian clear cell carcinoma, but CK7 can be focally pos-

itive in up to 37.5% [242]. 34bE12 can also be helpful and

is always negative in renal cell carcinoma [242].
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Molecular Biology

The molecular changes in ovarian clear cell tumors have

not been as extensively studied as in serous and

endometrioid tumors. This is probably due to the relative

rarity of clear cell tumors. As a consequence, most studies

in the published literature have analyzed only limited

numbers of clear cell carcinomas and therefore the true

prevalence of many specific molecular alterations is

unknown. In addition, the extent to which serous carci-

nomas containing clear cells have been misclassified as

clear cell carcinomas and consequently affected these stud-

ies is unknown. Nevertheless, some important conclusions

can be drawn regarding the role of a few molecular alter-

ations in the pathogenesis of these tumors.

Mutation Analyses Mutations in KRAS, BRAF, and TP53

are present in some clear cell carcinomas but their fre-

quency is generally low [203, 376]. For example, TP53

mutation and BRAF mutation were found in 8.3% and

6.3% of clear cell carcinomas, respectively. Mutations

predicted to deregulate PI3K/Pten signaling are more

common in clear cell carcinomas, with PIK3CAmutations

reported in 20–25% and PTENmutations in 8% of tumors

in a few small series [40, 292, 376]. Kuo and colleagues

recently analyzed 97 affinity-purified primary ovarian

clear cell carcinomas for mutations in PIK3CA, TP53,

KRAS, PTEN, CTNNB1, and BRAF. Mutations were iden-

tified in 33%, 15%, 7%, 5%, 3%, and 1% of cases, respec-

tively [165]. Interestingly, Sato et al. demonstrated

somatic mutations of PTEN in 21% of ovarian

endometriotic cysts, indicative of shared molecular alter-

ations between clear cell and endometrioid carcinomas of

the ovary and their putative precursor lesion [292].

Among seven clear cell carcinomas with synchronous

endometriosis, allelic deletions/loss of heterozygosity

(LOH) at the PTEN locus in both the carcinoma and

associated endometriosis was detected in three cases, and

one case displayed LOH only in the carcinoma. In no cases

were there LOH events involving PTEN in the endometri-

osis only. The findings suggest that inactivation of the

PTEN tumor suppressor gene, when it occurs, is

a relatively early event in the development of ovarian

clear cell carcinoma. Although studies to date are rather

limited, the clear cell carcinomas do not appear to share

many other changes with endometrioid carcinomas, as

canonical Wnt signaling pathway defects and microsatel-

lite instability have not been observed with significant

frequency in the clear cell tumors overall [94, 150, 376].

However, a recent study of microsatellite instability and

mismatch repair protein defects in ovarian cancers affect-

ing patients <50 years of age found evidence of mismatch

repair defects in a significant proportion (17%) of ovarian

clear cell carcinomas [138].

DNA Copy Number Changes At least two independent

reports describe the use of classical CGH to study DNA

copy number changes in clear cell carcinomas [72, 339]. In

their analysis of 18 tumors, Dent and colleagues found

that chromosome 9p21 deletion was the most common

copy number alteration, followed by losses on chromo-

somes 1p, 11q, and 10q (including the PTEN locus at

10q23.3). DNA copy number gains were generally not

detected [72]. In contrast, in their analysis of 12 ovarian

clear cell carcinomas, Suehiro and colleagues identified

increased DNA copy number at several chromosomal

regions as well as frequent losses of chromosome 19p

[339]. The discordant findings between the two studies

suggest that clear cell carcinomas may be quite heteroge-

neous and analysis of large numbers of tumor samples

using more advanced technologies with higher resolution

may be needed to reliably identify common alterations of

DNA copy number in clear cell carcinomas. Toward this end,

Tsuda and colleagues employed a cDNAmicroarray platform

to perform simultaneous genomic and expression array ana-

lyses on 30 ovarian clear cell carcinomas [357]. Using this

approach, 12 and 5 genes showed significant increase and

decrease, respectively, in bothDNAcopynumber andmRNA

levels compared to serous carcinomas. Although the clinical

and biological significance of these molecular alterations

remains unclear, overexpression of one gene, ABCF2, was

associated with poor response to chemotherapy. In order to

test the notion that some clear cell carcinomas might arise

from clear cell adenofibromas and borderline tumors, Yama-

moto and colleagues evaluated DNA isolated from clear cell

adenofibromas/borderline tumors and adjacent clear cell

carcinomas for LOH at 17 different polymorphic loci on 11

chromosomal arms [386]. The overall frequency of LOH

was significantly higher in the clear cell carcinomas (49%)

than in adjacent areas of borderline tumor (30%) or

adenofibroma (22%). Furthermore, an identical LOH pat-

tern involving the same alleles at one or more loci was

found in 13 of 14 cases, a finding highly unlikely to have

occurred at random. Allelic losses on chromosomes 5q,

10q, and 22q were frequent in clear cell carcinomas and

their putative precursors, while LOH on 1p and 13q were

frequent in the carcinomas but not in the adenofibromas.

The data suggest that clear cell adenofibromas and bor-

derline tumors can serve as clonal precursors for a subset

of clear cell carcinomas [386].

Gene Expression Several comprehensive gene expression

analyses of ovarian carcinomas have noted that clear cell

764 14 Surface Epithelial Tumors of the Ovary



carcinomas are readily distinguishable from the other

histological types of ovarian carcinomas based on their

global gene expression profiles [293, 296, 398]. A number

of genes have been reported to be preferentially expressed

in ovarian clear cell carcinomas and in some cases, in

associated endometriosis. Among these overexpressed

genes, HNF-1b appears to be a relatively specific marker

of ovarian clear cell carcinoma [356]. HNF-1b is a nuclear

homeodomain protein that participates in regulating gene

expression in liver and several other tissues including

secretory endometrium. Given that HNF-1b is essential

in controlling multiple genes involved in glucose/glycogen

metabolism, HNF-1b upregulation may be in part respon-

sible for the characteristic cytological feature (i.e., the

glycogen-rich, clear-appearing cytoplasm) of clear cell

carcinoma. Furthermore, many genes relatively specific

to clear cell carcinoma are also regulated by HNF-1b
[315, 346]. Although not specific for clear cell differenti-

ation, a recent study found that IGF2BP3 expression is

a marker of unfavorable prognosis in ovarian clear cell

carcinomas [156].

Clinical Behavior and Treatment

There are conflicting data on the behavior of clear cell

carcinoma. In some studies, the prognosis appears

similar to that for other ovarian carcinomas, but in

others, the prognosis is said to be worse. Comprehen-

sively staged ovarian carcinoma (of all histologic types)

in FIGO stage I has a 90% or better 5-year survival, and

several recent studies have shown comparable survival

rates for clear cell carcinoma (see >Prognostic Factors,

earlier in this chapter). Evidence that clear cell histology is

an adverse prognostic factor in advanced stage is some-

what more convincing [49, 50, 256]. The treatment is

similar to that of other epithelial cell types of ovarian

carcinoma.

Brenner (Transitional Cell) Tumors

Transitional cell tumors comprise 10% of ovarian epithe-

lial tumors. Nearly all of these are benign Brenner tumors;

atypical proliferative and malignant forms are very

uncommon. The transitional epithelial cell type, charac-

terized by a relatively uniform population of stratified cells

with ovoid nuclei displaying nuclear grooves, is named

because of its resemblance to urothelium. Evidence sug-

gests that benign Brenner tumors have some true

urothelial differentiation, while transitional cell carci-

noma (unassociated with a benign Brenner component)

is a variant of high-grade serous carcinoma [246, 271].

The same type of epithelium is characteristic of peritoneal

Walthard cell nests (see >Chap. 13, Diseases of the

Peritoneum).

Brenner (Benign Transitional Cell) Tumors

The mean patient age is 56 years. These are common

incidental findings and are often microscopic in size.

Therefore, the presenting symptoms are often unrelated

to the ovarian tumor. Most tumors are 2 cm or smaller,

and although a 1 cm minimum size is used for the other

cell types of ovarian epithelial tumors, this has not been

applied to Brenner tumors that frequently measure only

a fewmillimeters. Multiple microscopic tumors are seen in

17% of patients. Occasionally they are large and may

exceed 10 cm. Most tumors are well circumscribed, firm,

and rubbery, with a smooth or slightly bosselated serosal

surface. The cut surfaces are typically solid and fibrous;

usually gray, white, or yellow; and may be whorled or

lobulated; occasionally a cystic component is present.

Small tumors can usually be seen to be arising in the

ovarian cortex or hilus.

Microscopically, the characteristic feature is sharply

demarcated epithelial nests in a dense fibrous stroma

(> Figs. 14.123 and > 14.124). The epithelial cells are

relatively uniform in size with prominent cell borders

and pale to eosinophilic cytoplasm. The nuclei are oval,

often with small nucleoli, and longitudinal grooves are

usually present (> Fig. 14.125). Atypia andmitotic activity

. Fig. 14.123

Brenner tumor. Rounded and ovoid nests of transitional

cells are dispersed in a densely fibrotic stroma. Some nests

are cystic and contain eosinophilic material. Spiculated

calcification is seen at the top right
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are generally not present. The nests often become cystic and

contain eosinophilic debris or mucin. In 30%, metaplastic

mucinous epithelium lines the cystic nests (> Fig. 14.125);

when extensive, some investigators have termed these

tumors, ‘‘metaplastic Brenner tumor.’’ The metaplastic

mucinous componentmay occasionally form the dominant

part of the tumor and accounts for the association of

Brenner tumors with mucinous cystadenomas

(> Fig. 14.126). It has been suggested that the majority

of nonteratomatous mucinous tumors arise in Brenner

tumors as an overgrowth of the mucinous component

[302] (see >Mixed Brenner-Mucinous Tumors below).

The stroma varies from closely resembling ovarian cortical

stroma to densely fibrous. Hyalinized areas are common,

and dystrophic, spiculated calcification is present in about

half of cases (> Fig. 14.123). Calcification is seen in 20% of

tumors smaller than 1 cm and in over 80% of larger

tumors [302]. Rare examples of ‘‘epidermoid cyst’’ of the

ovary may represent cystic variants of Brenner tumor with

squamous metaplasia (see > Squamous Tumors later in

this chapter) [146]. Walthard nests are seen in 50% of

patients with Brenner tumors, significantly more often

than those with serous, clear cell, or endometrioid tumors,

but similar to those with mucinous tumors [302]. The

clinical behavior is benign.

Histochemical stains indicate that the neoplastic cells

contain glycogen, and mucin is present at the luminal

borders and in the luminal contents. Immunoperoxidase

stains reveal that the epithelial nests stain strongly for

epithelial markers including keratins and EMA. CK7 is

typically positive, and CK20 negative. Calretinin [194],

inhibin, and WT1 are negative [47]. Uroplakin III,

a urothelium-specific marker, is focally positive in

a luminal pattern in a majority of cases.

Thrombomodulin, a sensitive but less specific marker of

urothelium, shows strong membranous staining in 82%

[20, 187, 271]. CEA and CA 19-9 are positive in the

majority of cases. The tumors are weakly reactive or neg-

ative for p16, cyclin D1, EGFR and Ras protein, and

negative for p53 and Rb [66]. Stains for steroidogenic

enzymes are usually negative.

. Fig. 14.124

Brenner tumor. Transitional cell nests have smooth

contours

. Fig. 14.125

Brenner tumor. Cells with ovoid nuclei and longitudinal

grooves create a resemblance to urothelial tumors.

Metaplastic mucinous epithelium is present within a nest

. Fig. 14.126

Brenner tumor associated with mucinous cystadenoma.

A solitary Brenner nest is present beneath a layer of benign

mucinous epithelium
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Mixed Brenner-Mucinous Tumors

Tumors containing both Brenner and mucinous compo-

nents are more common than previously appreciated

(> Fig. 14.126). These are believed to be variants of Bren-

ner tumor and can be classified as metaplastic Brenner

tumor (see above) or mixed Brenner–mucinous tumor

(see >Mixed Epithelial Tumors later in this chapter).

One fourth of benign ovarian epithelial tumors that have

a mucinous component also contain a Brenner compo-

nent. Conversely, 16% of tumors with a Brenner compo-

nent contain a mucinous component. These patients are

significantly older than those with pure mucinous or pure

Brenner tumor, with a mean age of 68 years. They are

unilateral and most often have discrete Brenner and

mucinous components, but in 30% the components are

admixed. The other clinical and pathologic features are

similar to their pure counterparts [302].

Atypical Proliferative Brenner (Transitional
Cell) Tumors

These rare neoplasms, also termed ‘‘proliferating’’ or ‘‘bor-

derline’’ transitional cell or Brenner tumor, or transitional

cell or Brenner tumor ‘‘of low malignant potential,’’ pre-

sent in patients whose mean age is 59 years. They are

always unilateral and confined to the ovary. They are larger

than their benign counterparts, are usually cystic, and

measure 10–28 cmwith a mean diameter of 18 cm. Friable

papillary or polypoid masses project into the cyst lumens,

and there is usually a benign Brenner component present

with a more solid and fibrous cut surface. Microscopically,

the intracystic papillary component is composed of tran-

sitional-type epithelium resembling low-grade noninva-

sive papillary transitional cell neoplasms of the urinary

tract (> Figs. 14.127–14.130). Mucinous metaplasia may

be present in the epithelium lining the papillae

(> Fig. 14.130). Underneath the papillae and within the

wall there may be solid areas of transitional epithelium

with little intervening stroma. Nearly all cases display areas

of benign transitional cell neoplasm, and occasionally, the

proliferating component can be seen to be arising directly

from the benign component. The cytologic features are

similar to those in benign transitional cell tumors, but

occasionally significant atypia and mitotic activity are

present. Some authors have separately classified ‘‘prolifer-

ative’’ and ‘‘low malignant potential’’ transitional cell

tumors. The former are characterized by a resemblance

to grade I–II urothelial papillary transitional cell carci-

noma, whereas the latter display high-grade nuclear atypia

resembling grade III urothelial papillary transitional cell

carcinoma or in situ squamous cell carcinoma. In all cases,

stromal invasion is absent; microinvasion has not been

reported. EGFR, Ras, and CEA are usually positive. Rb,

cyclin D1, p16, and p53 are usually weak or negative [66].

Among over 50 reported cases of atypical proliferative

transitional cell tumors, there has been one local recur-

rence and no convincing evidence of malignant behavior.

Accordingly, we prefer the term, ‘‘atypical proliferative

transitional cell (Brenner) tumor.’’

. Fig. 14.127

Atypical proliferative (borderline) Brenner tumor. Large

nest of proliferating transitional-type epithelium in center

of field with extensive stratification and cystic change

. Fig. 14.128

Atypical proliferative (borderline) Brenner tumor.

Transitional cell nests are larger and more densely packed

than in a benign Brenner tumor
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Malignant Transitional Cell Tumors
(Malignant Brenner Tumors and Transitional
Cell Carcinomas)

Malignant transitional cell tumors are difficult to define

clinicopathologically for several reasons. First, published

data are very limited. Second, large databases including

the FIGO annual report and the SEER database do not

separately classify ovarian transitional cell carcinomas

(TCC); in addition, malignant Brenner tumor is errone-

ously classified by SEER in a miscellaneous category for

non-carcinomas. Third, serous carcinomas not infre-

quently have focal areas that display features resembling

TCC. Nearly all tumors classified as ovarian transitional

cell carcinomas are now regarded as high-grade serous

carcinomas with transitional-like features.

Some investigators have found that approximately

10–15% of advanced-stage ovarian carcinomas contain

a transitional cell component; others have found that

a transitional cell pattern predominates in 22% of

advanced-stage ovarian carcinomas. In contrast, we

found only 3% of advanced-stage serous carcinoma were

classifiable as TCC (> Table 14.4), althoughwe tend not to

diagnose TCC unless the features are absolutely classic

[301]. Some investigators have defined two clinicopatho-

logic types of malignant transitional cell tumor: malignant

Brenner tumor, in which a benign or atypical proliferative

Brenner component is identified, and TCC, in which no

benign or atypical proliferative Brenner component is

identified.

Clinical Findings

The clinical presentation is nonspecific and is similar to

those of the more common cell types of ovarian cancer;

thus pelvic or abdominal pain and a mass are common.

Malignant Brenner tumors occur at a mean age of 63 years,

while TCCs present at a mean age of 56 years [81].

Operative Findings

The size of malignant Brenner tumors ranges up to 25 cm

with a mean diameter of 14 cm. Among stage I tumors,

16% are bilateral. The stage distribution is as follows:

stage I, 64%; stage II, 12%; stage III 18%; and stage IV,

6%. In contrast, 53% of transitional cell carcinomas

present in advanced stage. The mean size is 10 cm [81].

Gross Findings

The gross appearance of TCC is similar to high-grade

serous carcinoma, typically solid and cystic. The cysts

may exhibit polypoid, friable mural nodules, and the cyst

fluid is watery or mucinous. Hemorrhage and necrosis

may be prominent, and half have foci of gritty calcifica-

tion. In the malignant Brenner tumor, the benign Brenner

component may be identifiable as a solid fibrous nodule

within a cyst wall. Sometimes malignant Brenner tumor

is completely solid. Serous carcinomas that have

a transitional cell component have the gross features of

serous carcinoma (see ‘‘Malignant serous tumors’’ above).

. Fig. 14.129

Atypical proliferative (borderline) Brenner tumor.

Proliferating transitional-type epithelium fills and expands

the epithelial nests without invading the stroma

. Fig. 14.130

Atypical proliferative (borderline) Brenner tumor.

Transitional epithelium is highly stratified and has a surface

layer of mucinous epithelium
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Microscopic Findings

The histologic patterns of TCC are often mixed with other

types of carcinoma, most often serous. Approximately

10% of ovarian carcinomas containing the TCC pattern

are said to be pure. More than 50% of the tumor should

display the patterns of TCC for a diagnosis of TCC.

A diagnosis of malignant Brenner tumor is warranted

when a benign or atypical proliferative Brenner compo-

nent is identified within or contiguous with the tumor.

The characteristic microscopic feature is thick, blunt,

and often elongated papillary folds with fibrovascular

cores, lined by transitional-type epithelium resembling

urothelium (> Fig. 14.131). The papillae often appear to

arise from a cyst wall with a similar lining of stratified and

atypical transitional cells. A solid pattern is present in

about half the cases. Microspaces, large cysts, and necrosis

are seen in the majority of cases [81]. Foci of squamous or

glandular differentiation are seen in less than 20%. Stro-

mal invasion is present and characterized by haphazard

infiltrative growth of epithelium at the base of the papillae

into the cyst wall, or extensive areas of solid epithelial

proliferation with scant or no fibrovascular support.

Another architectural pattern of malignant Brenner

tumor is characterized by a solid tumor resembling benign

Brenner tumor, but the epithelial nests are more angulated

and have a disorderly growth pattern that appears inva-

sive. Stromal desmoplasia is occasionally present. Slit-like

fenestrations are found in half of TCCs [81], highlighting

the resemblance to serous carcinoma. Cytologic atypia is

usually prominent and corresponds to grade II or III

papillary transitional cell carcinoma of the urinary tract.

High-grade pleomorphic nuclear features and bizarre

giant cells occur in about one third, further supporting

that these tumors are transitional-like variants of serous

carcinoma. In the solid type of malignant Brenner tumor

with angulated and disorderly nests, mild or moderate

atypia may be present (> Fig. 14.132). Mitotic activity

may be prominent. In addition, malignant Brenner

tumors, like their benign counterparts, often have prom-

inent stromal calcification that is usually spiculated, in

contrast to TCCs in which calcification is less common

and more often psammomatous.

Immunohistochemistry

Ovarian TCCs are positive for CK7 as well as WT1, p16,

and p53 [66, 206]. They are negative for CK 20 in contrast

to TCCs of the urinary tract, which are usually CK20

positive. EGFR, Ras, and cyclin D1 are usually weakly

reactive or negative [66]. A minority of TCCs are positive

for CEA and CA 19-9. Urothelial markers uroplakin III

and thrombomodulin are positive in only a small minority

[187, 246, 271]. Published data on the immunohisto-

chemistry of malignant Brenner tumors are very limited.

Differential Diagnosis

On occasion, a predominantly solid serous carcinoma

resembles TCC due to dropout of large areas of necrosis,

which gives rise to an undulating or apparent

. Fig. 14.131

Transitional cell carcinoma (TCC). Thick papillae are lined by

malignant epithelium resembling urothelium and

mimicking papillary transitional cell carcinoma of the

urinary tract

. Fig. 14.132

Malignant Brenner tumor. Infiltrating high-grade carcinoma

on the left, and Brenner nest with only mild atypia on right
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macropapillary pattern [81]. TCCs must be distinguished

from metastatic TCC from the urinary tract. This is rarely

a clinical problem as urothelial carcinomas that metasta-

size to the ovaries do so late in their evolution and are

clinically evident.

Malignant Brenner tumor is diagnosed only in the

presence of a benign or atypical proliferative Brenner com-

ponent. Otherwise, a designation of TCC has been used.

The appearance of thick, blunt papillae of transitional cell

differentiation contrasts with the papillae of typical high-

grade serous carcinoma, which are generally thinner.

Clinical Behavior and Treatment

Limited data suggesting that TCC is more chemosensitive

than serous carcinoma have not shown a prognostic dif-

ference independent of stage and volume of residual dis-

ease [158]. Ovarian TCC is clinically different from

malignant Brenner tumor. TCC presents in advanced

stage, while most malignant Brenner tumors present in

stage I. TCC is a variant of high-grade serous carcinoma

and thus is a Type II tumor. This is supported by similar

clinical and pathologic features between these two types of

ovarian carcinoma, and an immunophenotype that more

closely resembles serous carcinoma rather than TCC of the

urinary tract. In contrast, malignant Brenner tumor has

features of a Type I tumor (see>Morphologic andMolec-

ular Pathogenesis earlier in this chapter).

Squamous Tumors

Benign Squamous Tumors (Epidermoid Cyst)

Epidermoid cysts comprise 1.4% of ovarian epithelial

tumors. They are lined by squamous epithelium and lack

teratomatous elements. About half of these have either

contralateral mature cystic teratomas suggesting that

they are insufficiently sampled or monodermal teratomas,

foci of Brenner tumor suggesting that they are Brenner

tumors with squamous metaplasia, or features indicating

ametaplastic change in endometriosis. Occasionally, other

teratomatous elements are identified after extensive sam-

pling of an apparent epidermoid cyst. Accordingly, pure

epidermoid cyst is quite rare and comprises less than 1%

of surface epithelial tumors [146].

Squamous Cell Carcinoma

Pure invasive squamous cell carcinoma is very rare, com-

prising 0.5% of ovarian carcinomas. In a series of 18 cases,

endometriosis was found in 7 cases, and no underlying

lesion was found in 11 cases. Invasive squamous cell car-

cinoma in the ovary is most commonly due to malignant

transformation of a mature cystic teratoma; in such cases,

the tumor is classified as a germ cell tumor with malignant

transformation (see >Chap. 16, Germ Cell Tumors of the

Ovary). Rarely, metastatic disease from the uterine cervix

is the source of squamous cell carcinoma in the ovary, and

very rarely, in situ squamous cell carcinoma of the cervix

spreads intraepithelially into the endometrium, fallopian

tubes, and may involve the ovaries. Rare reports of

nonteratomatous in situ squamous cell carcinoma of the

ovary not extending from the cervix probably reflect atyp-

ical proliferative transitional cell tumors (see >Atypical

Proliferative Brenner (Transitional Cell) Tumors above).

Rarely, an endometrioid carcinoma with a prominent

metaplastic squamous component will mimic a pure squa-

mous cell carcinoma.

The majority of patients with primary ovarian squa-

mous cell carcinoma are in advanced stage and die within

1 year. Although data are limited, there appears to be

a significantly worse prognosis compared to high-grade

serous carcinoma as well as squamous cell carcinoma

arising in a mature cystic teratoma.

Mixed Epithelial Tumors

The presence of two epithelial cell types in an ovarian

epithelial neoplasm, each comprising at least 10% of the

tumor, warrants a designation of a mixed epithelial tumor.

Nonetheless, as mixed epithelial tumors are by necessity

a heterogeneous group, it is more convenient and of no

significant clinical import to ignore the minor compo-

nents and classify tumors based solely on the predominant

component, unless the minor component is malignant in

an otherwise benign tumor, or is of a higher grade than the

remainder of the tumor. As the prognosis for all cell types

is essentially the same when stratified by stage, it is pref-

erable to designate tumors based on the predominant

component. We prefer to minimize the use of the mixed

category, particularly for carcinomas, and accordingly

require at least 25% of the minor component.

Serous and endometrioid differentiation may occur

together. In particular, poorly differentiated serous and

endometrioid carcinomas often display overlapping fea-

tures, and at times, assignment to one or the other group is

arbitrary and varies among observers. As discussed earlier,

it has been suggested that there is no clinical or molecular

basis for separating high-grade serous and endometrioid
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carcinomas. Many experts believe that most of these

tumors are preferably classified as serous, reserving

endometrioid for those tumors that display easily recog-

nizable and characteristic features of eutopic

endometrioid adenocarcinomas. Similarly, endometrioid

and clear cell differentiation are not infrequently mixed.

A mucinous component is often observed in benign tran-

sitional cell neoplasms (see ‘‘Mixed transitional cell–

mucinous tumors’’). Among atypical proliferative tumors,

the most commonmixed type is seromucinous, also called

müllerian mucinous, or endocervical-like atypical prolif-

erative (‘‘borderline’’) mucinous tumor. Serous (papil-

lary) architectural features and mucinous cytologic

features in these tumors are often mixed with other cell

types. However, APSMT is a unique variant of APSTrather

than simply a mixture of different cell types (see >Atyp-

ical Proliferative Mucinous Tumor, Seromucinous

(Endocervical-like or Müllerian) Type above).

Undifferentiated Carcinomas

Undifferentiated carcinomas show no readily identifiable

features of any of the cell types of ovarian surface epithelial

neoplasms. Therefore, any element of glands, papillae, or

psammoma bodies removes a tumor from this category.

Solid carcinomas with rare foci of glands or papillae are

preferably classified as serous, although a few experts include

such tumors in the undifferentiated category. There are four

types of primary ovarian undifferentiated carcinoma,

referred to as follows: undifferentiated carcinoma NOS,

non-small-cell neuroendocrine carcinoma, the hypercalce-

mic type of small cell carcinoma, and the pulmonary type of

small cell carcinoma. When strict pathologic criteria are

employed for these diagnoses, all types are very uncommon,

together comprising less than 1% of invasive carcinomas. In

the Washington Hospital Center series of 435 carcinomas

(> Table 14.4), there was a solitary case (0.23%) of

undifferentiated small cell carcinoma (hypercalcemic

type). In all cases when a diagnosis of undifferentiated

carcinoma is considered, it is very important to exclude

metastatic tumor, particularly from the lungs.

Although data are limited, undifferentiated carcinoma

NOS appears to be more common than the other three

types that are very rare. The small cell type of undiffer-

entiated carcinoma associated with hypercalcemia is the

most common type of undifferentiated carcinoma in

women <40 years. The usual type of undifferentiated

carcinoma shares many clinical and pathologic features

with high-grade serous carcinoma. The mean age at

presentation is 60 years. Seventy-eight percent present in

stages III and IV. Tumors are composed of solid sheets of

large pleomorphic cells with high-grade nuclear features,

and usually with abundant cytoplasm that is often

eosinophilic. Immunoperoxidase stains for epithelial

markers (EMA, CAM 5.2, and B72.3) are positive. In

nearly all cases, CK7 is positive and CK20 is negative;

21% stain for CEA, and 79% for OC-125. Overall, 22%

survive 5 years, but only 14% of stage III and IV patients

survive 5 years. Although overall survival appears worse

than that for serous carcinoma, when stratified by stage,

they do not have a significantly worse prognosis.

Non-small cell neuroendocrine carcinoma is usually

associated with another cell type of surface epithelial carci-

noma, most often mucinous carcinoma [241, 368], and

therefore is best classified according to the better-

differentiated component. Undifferentiated small cell

carcinoma associated with hypercalcemia is a distinctive

neoplasm, and is described in detail in >Chap. 15, Sex

Cord-Stromal, Steroid Cell, and Other Ovarian Tumors

with Endocrine, Paraendocrine, Paraneoplastic Manifes-

tations. Undifferentiated small cell carcinoma, pulmonary

type, is extremely rare and is described in >Chap. 17,

Nonspecific Tumors of the Ovary Including Mesenchymal

Tumors.

Malignant Mixed Mesodermal Tumor
(Carcinosarcoma)

Previously thought to be rare, MMMTs comprise about

7.5% of ovarian carcinomas in the United States

(>Table 14.4) and 2.5% in Thailand [147]. The mean

age, 64–66 years, is higher than that for serous carcinoma

[198]. These tumors are typically large, ranging from

15–20 cm in diameter. The stage distribution is identical

to that of serous carcinoma [35]. The morphology is

similar to its uterine counterpart (see >Chap. 9, Endo-

metrial Carcinoma). The characteristic microscopic fea-

ture is an intimate admixture of malignant epithelial and

stromal elements. The malignant epithelial element is

most commonly a high-grade serous or endometrioid

carcinoma, but can be of any of the surface epithelial cell

types of ovarian tumors. The stromal component usually

contains sheets of hyperchromatic rounded to spindled

cells with marked nuclear atypia and a high mitotic index.

Heterologous elements, most commonly cartilage, oste-

oid, and rhabdomyoblasts, are commonly found and, as in

the uterine counterpart, their frequency depends on the

diligence with which they are sought. Occasionally,

a tumor that is otherwise a typical carcinoma has a small
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focus of malignant stroma. Although there are few pub-

lished data on such tumors, they are classified as MMMTs.

Immunohistochemical stains for epithelial markers are

often positive in the sarcomatous component, and their

behavior and patterns of spread are similar to high-grade

serous carcinomas. Like endometrial carcinosarcomas, the

majority have been demonstrated to be monoclonal [140].

These observations suggest that these tumors should be

classified as metaplastic carcinomas like their uterine

counterparts [201], and accordingly represent a Type II

tumor (see >Morphologic and Molecular Pathogenesis

earlier in this chapter). Immunohistochemistry for skele-

tal muscle markers such as desmin, MyoD1, and

myogenin can be used to help identify heterologous

rhabdomyoblasts. In the older literature, MMMTs were

considered aggressive, rapidly fatal tumors with a median

survival of�1 year, but more recent data suggest that with

cisplatin and either a taxane or ifosfamide therapy, sur-

vival rates approaching those for serous carcinoma can be

achieved [181, 324]. When stratified by stage, however,

limited data suggest that the prognosis is worse than

that for serous carcinoma [35, 198]. Most but not all

studies have shown that like their uterine counterpart

the presence of heterologous elements does not influence

prognosis [13].

Sarcomas

Though nonepithelial, these tumors are included in this

chapter for convenience. Although primary pure or mixed

sarcomas of the ovary are very uncommon, they constitute

a heterogeneous group with four different types of neo-

plasms: endometrioid stromal sarcoma, adenosarcoma, sar-

coma arising in a mature teratoma, and miscellaneous soft

tissue sarcomas. Most carcinosarcomas are no longer con-

sidered sarcomas and are discussed above (see>Malignant

Mixed Mesodermal Tumor (Carcinosarcoma) above). All

of these tumors are extremely rare. Sarcomas arising in

teratomas are classified as germ cell tumors with second-

ary malignant transformation (see >Chap. 16, Germ Cell

Tumors of the Ovary). Miscellaneous soft tissue sarcomas

rarely arise in the ovary. Their pathologic features do not

appear to be significantly different from their soft tissue

counterparts (see >Chap. 22, Soft Tissue Lesions Involv-

ing Female Reproductive Organs).

Endometrioid Stromal Sarcoma (ESS)

ESS is an extremely rare primary ovarian neoplasm that is

morphologically identical to its uterine counterpart (see

>Chap. 10, Mesenchymal Tumors of the Uterus). Among

approximately 27 reported cases, 63% have been closely

associated with endometriosis from which the tumor

probably arises. The mean patient age is 52 years. The

mean tumor size is 10 cm. Over 70% present in advanced

stage (FIGO II–III). Since primary uterine ESS is often

slow growing and prone to late recurrence, it is important

to consider the possibility of metastatic tumor from

a uterine primary, even if the patient has had

a hysterectomy in the remote past. Ovarian sex cord–

stromal tumors with a predominant spindle cell compo-

nent, including cellular fibroma, thecoma, and poorly

differentiated SLCT, are also important differential diag-

nostic considerations, and rarely an ovarian stromal

tumor will have spindle cell patterns that are virtually

identical to ESS. The behavior appears to parallel that of

advanced-stage uterine ESS, although data are limited.

Müllerian Adenosarcoma and ‘‘Aggressive
Endometriosis’’

Müllerian adenosarcoma of the ovary is very rare. It is

morphologically similar to its uterine counterpart (see
>Chap. 10, Mesenchymal Tumors of the Uterus). Nearly

60 cases have been reported [82]. The mean age is 54 and

the mean tumor size is 14 cm; 65% present in FIGO stage

I. Nearly all cases are unilateral. Grossly, the majority are

predominantly solid with some cystic areas, and 10% are

predominantly cystic. The characteristic microscopic fea-

ture is periglandular stromal condensation with atypia

and mitotic activity in these hypercellular areas of stroma.

Leaflike processes of stroma covered by a single layer of

benign epithelium are another characteristic pattern. The

mitotic index averages about 4 per 10 HPF. About 15%

have sex cord-like elements and 30% have sarcomatous

overgrowth. In the largest series [82], among 40 cases, 9

tumors were considered high grade (moderate or severe

atypia and/or 10 or more mitoses per 10 HPF in the most

active areas) and 31 were low grade; 63% of stage I tumors

recurred. The 5-year recurrence-free survival was 45% for

low grade and 25% for high grade. The overall 5-year

survival is about 65%. Interestingly, among 40 patients, 2

had small synchronous adenosarcomas that appeared to

be independent: one in the endometrium and one arising

in appendiceal endometriosis.

Rarely, histologically benign endometriosis appears

infiltrative to the surgeon and/or displays perineural and

vascular invasion. The stroma can be cellular but there is

no atypia and mitotic activity is very low. It can prove

difficult to resect and consequently may display low-grade
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malignant behavior. This may be a form of low-grade

adenosarcoma and has been referred to as ‘‘aggressive

endometriosis.’’ It has also been suggested that these

are low-grade endometrial stromal sarcomas with

endometrioid glandular differentiation [208]. There are

no large series of this entity and it is therefore poorly

understood (see >Chap. 13, Diseases of the Peritoneum).
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. Table 15.1

Classification of sex cord–stromal tumors

Granulosa–stromal cell tumors

Granulosa cell tumor

(i) Adult type

(ii) Juvenile type

Tumors in the thecoma–fibroma group

(i) Thecoma

(a) Typical

(b) Luteinized

(c) Of the type usually associated with sclerosing

peritonitis

(d) Unclassified

(ii) Fibroma–fibrosarcoma

(a) Fibroma

(b) Cellular fibroma

(c) Fibrosarcoma

(iii) Stromal tumors with minor sex cord elements

(iv) Sclerosing stromal tumor

(v) Microcystic stromal tumor

(vi) Signet-ring stromal tumor

(vii) Unclassified

Sertoli–stromal cell tumors

Sertoli cell tumor

Leydig cell tumor

Sertoli–Leydig cell tumors

(i) Well differentiated

(ii) Of intermediate differentiation

(iii) Poorly differentiated

(iv) With heterologous elements

(v) Retiform

Gynandroblastoma (specify components)

Sex cord tumor with annular tubules

Unclassified
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Sex Cord-Stromal Tumors

This category includes all ovarian neoplasms that contain

granulosa cells, fibroblasts, theca cells (and their luteinized

derivatives), Sertoli cells, Leydig cells, singly or in various

combinations and in varying degrees of differentiation.

Those who believe that all these cell types are derived

from the ‘‘specialized stroma’’ of the genital ridge favor

the term gonadal stromal tumors for these neoplasms

[110]. Others, recognizing that many embryologists

favor the participation of coelomic and mesonephric epi-

thelium in the formation of sex cords, which are the

proximal precursors of granulosa cells and Sertoli cells,

favor the term sex cord-stromal tumors, and it is now the

most widely accepted designation [144].

In the developing testis, the sex cords are clearly dis-

tinguishable by the fifth week of embryonic life as slender

columns of primitive Sertoli cells, but similar cords, at

least in the sense of thin columns, are not encountered in

the developing ovary; instead, packets of small

pregranulosa cells enveloping germ cells become evident

later in embryonic life. For that reason, the term sex cords

has been criticized as inaccurate to describe the progeni-

tors of granulosa cells. Nevertheless, the long-established

usage of this designation by embryologists and the lack of

a better term justify its retention. The term sex cord-

stromal tumors has the advantage of acknowledging the

presence of neoplasms in this general category of deriva-

tives of either or both the sex cords and the stroma. The

components derived from the sex cords (granulosa and

Sertoli cells) typically are arranged in epithelial configura-

tions, whereas those derived from the stroma have the

appearance of cellular gonadal stroma or its specialized

derivatives, the theca and Leydig cells.

Most sex cord-stromal tumors (granulosa-stromal cell

tumors) are composed of ovarian cell types but some

(Sertoli-stromal cell tumors) contain cells that differenti-

ate toward patterns more typical of the testis. Occasional

tumors have significant components which in isolation

would be in the granulosa-stromal or Sertoli-stromal cat-

egories and the term gynandroblastoma has been histori-

cally used for such cases. Although this heading is used in

a section here, in accordance with the current World

Health Organization classification, in our own practice,

we prefer to categorize such neoplasms as mixed sex cord-

stromal tumors and itemize the components present, and

their quantity, roughly, in accord with the manner of

dealing with mixed germ cell tumors of the gonads. This

gives the clinician more cogent information than the

gynandroblastoma terminology. When the neoplastic

cells are immature and their appearance is intermediate
between those of testicular and ovarian cell types, or when

the architectural patterns of the tumor are not specific for

either the testis or ovary, it may be impossible to deter-

mine whether the tumor belongs in the granulosa-stromal

or Sertoli-stromal cell category; in such cases the term sex

cord-stromal tumor, unclassified is used.

The classification of sex cord-stromal tumors used in

this chapter is presented in >Table 15.1. Sex cord-stromal

tumors account for approximately 8% of all ovarian

tumors, with fibromas accounting for approximately half

the cases. The majority of clinically malignant tumors in

the overall category are granulosa cell tumors and thus

they are, practically, the most important neoplasm being

considered here simply due to that and their frequency

which exceeds significantly that of all other malignant

tumors in the group. Accordingly, it and other neoplasms
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in the granulosa-stromal cell category are considered

first after some comments on the overall aproach to eval-

uating these tumors, including a few remarks on

immunohistochemistry.

Within the overall category of tumors considered in

this chapter, one finds some of the most mundane

diagnoses in ovarian tumor pathology, such as

a typical fibroma, and on the other hand, a great

array of other cases in which diverse patterns can

bring almost any other ovarian tumor into the differ-

ential diagnosis. Fundamental to the approach to eval-

uating the more difficult cases is a broad knowledge of

the great diversity of cell types and patterns seen in

ovarian tumors, and the overlap that exists between

various categories [184]. As difficult as some of these

cases can be, it should also be noted that in many cases,

one of the most crucial aspects of ovarian tumor evalua-

tion, thorough sampling, will uncover foci that point

firmly to the correct diagnosis. Accordingly, in an age

when there is often a rush to apply immunohistochemis-

try, the importance of exceedingly thorough sampling of

challenging cases cannot be overemphasized. The sam-

pling must be based not only on the size of the tumor

but also its overall gross characteristics and differing fea-

tures thereof, and, of course, the differential diagnosis

engendered when the initial sections are evaluated.

Although in certain cirumstances these should point to

judicious application of immunohistochemistry, they

should also often cause reflection as to whether even

further sections might give clues to the diagnosis.

Although immunohistochemistry can be exceedingly

helpful, the extent to which it is done in the current era

is not matched by the aid actually provided from the

viewpoint of arriving at the correct diagnosis. In some

cases, it is also confusing, such as when a negative inhibin

stain is obtained in a case of granulosa cell tumor, not

a rare event.

Apart from thorough sampling, other fundamentals of

ovarian tumor evaluation such as knowledge of the clinical

background and awareness of the age of the patient should

never be overlooked, albeit they are by no means always

significant. The diagnostic formulation is impacted if the

patient is known to have had a deeply invasive melanoma

a few years ago; such tumors metastatic in the ovary can

simulate a malignant steroid cell tumor or both adult and

juvenile granulosa cell tumors quite closely. From the

viewpoint of the age, clearly one approaches an ovarian

tumor with a pattern of slit-like spaces and papillae dif-

ferently in the first 10 years of life compared to in the

seventh decade; in the first situation, a retiform pattern of

Sertoli–Leydig cell tumor is high on the list, whereas
of course in the older patient, one is most likely looking

at another routine serous neoplasm.

The above emphasis on thorough sampling, awareness

of age, and clinical history notwithstanding, there cer-

tainly is a role for immunohistochemistry in this area,

although the extent to which it will be called upon will

inevitably vary depending upon the experience of the

evaluating pathologist with the spectrum of morphology

of these tumors in general. Since Dr. Robert E. Scully first

wrote an essay on the application of immunohistochem-

istry in ovarian tumor pathology in 1985 [142], there has

been a vast literature on this topic. No attempt is made

here to be complete from the viewpoint of citation and

many excellent papers are not cited. Periodic reviews of

this topic appear and three of those are cited here [11, 87,

93] as are a selected group of peer-reviewed contributions

[24, 26, 34, 36, 39, 50, 57, 74, 85, 87–91, 104, 116, 131, 132,

158, 159, 197–201]. Some of these deal with now well-

known applications such as that of inhibin and calretinin,

but a few deal with more recently explored topics, whose

benefit remains to be fully characterized with ongoing

experience.

The most helpful triad that currently exists in evaluat-

ing sex cord-stromal tumors and their mimics is that of

inhibin, calretinin, and epithelial membrane antigen

(EMA). The first two are typically positive in sex cord

tumors and the third, typically negative [2]. However,

routine evaluation still dominates in arriving at the correct

diagnosis and an appreciable minority of typical granulosa

cell tumors in our experience are negative for inhibin and

even occasionally for calretinin. Also, rare carcinomas are

positive for inhibin [88]. If a tumor is negative for inhibin

and calretinin and positive for EMA, that it is a granulosa,

cell tumor is close to unheard of. If a tumor shows squa-

mous differentiation, it rules out a sex cord-stromal

tumor, irrespective of any immunohistochemical results.

One of the most helpful findings in this area of differential

diagnosis is the lack of squamous differentiation in sex

cord-stromal tumors and its frequent presence, albeit

often in abortive form, in one of the tumors that most

often mimics a sex cord tumor, endometrioid carcinoma.

Another area discussed here where immunohistochemis-

try may be important is in the realm of steroid cell tumors

in which the broad differential of an oxyphilic neoplasm

may pertain, particularly when the neoplasm is not one of

the typical low-grade steroid cell tumors but one with

atypical features. Staining for inhibin, calretinin, or

melan-A may be very helpful positive results, as may

certain negative results (such as those related to malignant

melanoma), that would rule out other oxyphilic malig-

nant tumors. It should be remembered that the luteinized
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stromal cells of many ovarian tumors may be inhibin-

calretinin positive, and this occasionally causes confusion

if the lack of staining of epithelial cells of the neoplasm is

overlooked. Although immunohistochemistry has largely

supplanted electromicroscopy as a diagnostic aid in ovar-

ian tumor interpretation, there is still an occasional role

for ultrastructural evaluation in showing, for example,

dense core granules in tumors of neuroendocrine type

and even Charcot–Bottcher filaments in some Sertoli cell

tumors. From the converse viewpoint, ultrastructural

evaluation may show, for example in malignant mela-

noma, distinctive features of that neoplasm ruling out

a sex cord-stromal or steroid cell neoplasm.

Finally, the molecular pathogenesis of sex cord-

stromal tumors is unknown as there have been very few

molecular genetic studies of these neoplasms. Recently,

it has been reported that mutation of FOXL2, a gene

encoding a transcription factor critical for granulosa cell

development, was present in 86 of 89 adult granulosa cell

tumors (97%). Interestingly, the mutation was detected in

only one of the ten juvenile granulosa cell tumors (10%),

leading the authors to speculate that the juvenile

granulosa cell tumor is a distinct disease from the adult

type. Mutant FOXL2 was found in 3 of 14 thecomas (21%)

and was absent in 49 sex cord tumors of other types,

including Sertoli–Leydig tumors, fibromas, and steroid

cell tumors, and in 329 unrelated ovarian and breast

tumors. The findings suggest that mutant FOXL2 is

a potential driver in the pathogenesis of adult-type

granulosa tumors [150].
Granulosa-Stromal Cell Tumors

This category includes all ovarian tumors composed of

granulosa cells, theca cells, and fibroblasts, singly or in

any combination and in varying degrees of differentia-

tion. Granulosa cell tumors that occur typically in

middle-aged and older women differ in several impor-

tant respects from those that usually arise in children

and young adults and these two subtypes, which are

referred to as adult and juvenile granulosa cell tumors,

are discussed separately. It should be noted that the

designations ‘‘adult’’ and ‘‘juvenile’’ are terms of con-

venience to capture the fact that the morphology seen

under those headings is typically seen in adults and

juveniles as the case may be. However, there are excep-

tions, some adult tumors being seen in young patients,

even children, and some juvenile tumors being seen in

the middle to later years of life. The adult and juvenile

designations, however, are appropriate terms of
convenience, as the many differences between adult

and juvenile granulosa cell tumors would be difficult

to encapsulate in other than extremely lengthy descrip-

tive designations. Tumors in the thecoma–fibroma

group are composed exclusively or almost exclusively

of theca cells, fibroblasts of ovarian stromal origin, or

both. The presence of occasional small nests of

granulosa cells or occasional tubules lined by Sertoli

cells does not exclude tumors from this category; such

tumors have been referred to as fibromas or thecomas

with minor sex cord elements [185]. A distinctive tumor

in the thecoma–fibroma group is the sclerosing stromal

tumor. It has its own unique constellation of features,

described below, which set it apart from other neoplasms.

It can be viewed as a variant of luteinized thecoma

inasmuch as it is a stromal tumor with lutein cells, but

its particular features, and their rather repetitive nature

warrant its separate categorization. Another tumor that

best belongs in the stromal category on the basis of current

knowledge is the recently described microcystic stromal

tumor.
Adult Granulosa Cell Tumor

Clinical Features

Adult granulosa cell tumors account for approximately

1% of all ovarian tumors and 95% of all granulosa cell

tumors. They occur more often in postmenopausal

than premenopausal women, with a peak incidence

between 50 and 55 years of age [14, 16, 110, 152, 155].

They are the most common estrogenic ovarian tumors

clinically, but the precise proportion of adult granulosa

cell tumors that secrete hormones is difficult to estab-

lish because a specimen of endometrium to evaluate

the effects of estrogenic stimulation often is

unavailable. The typical endometrial alteration associ-

ated with functioning tumors in this category is simple

hyperplasia, usually exhibiting some degree of precan-

cerous atypicality. Carcinoma of the endometrium,

which almost always is well differentiated, has been

reported in from slightly less than 5% to slightly

more than 25% of the cases; the wide variation in

these figures is attributable, at least in part, to differing

views of the dividing line between complex atypical

hyperplasia and grade 1 adenocarcinoma. If strict

criteria for the diagnosis of carcinoma are used, and

if all patients with a granulosa cell tumor, not only

those who have had an endometrial curettage or hys-

terectomy, are considered, the best estimate for the



. Fig. 15.1

Adult granulosa cell tumor. The sectioned surface of the

neoplasm ismostly solid and yellow but is focally cystic with

abundant hemorrhage
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frequency of associated endometrial carcinoma is

under 5%.

The endometrial changes associated with adult

granulosa cell tumors are manifested clinically in women

in the reproductive age group by irregular, excessive uter-

ine bleeding, but amenorrhea, lasting from months to

years, may precede the abnormal bleeding or may be the

only hormonal manifestation. Postmenopausal bleeding is

the most common endocrine symptom in older women,

in whom carcinoma of the endometrium is encountered

about twice as often as in younger patients. Occasionally,

swelling and tenderness of the breasts are prominent

symptoms. Elevated levels of estrogens have been reported

in the blood and urine, and vaginal cytologic smears

typically show increased maturation of squamous epithe-

lial cells. Alterations resembling those seen in a secretory

endometrium have been observed rarely in association

with granulosa cell tumors, suggesting the possibility

of a significant production of progesterone in these

cases [180].

Rarely, androgenic changes are the sole endocrine man-

ifestation of an adult granulosa cell tumor [105, 111]. Most

of the patients have been frankly virilized, but some have

been only hirsute. The tumors may be solid or solid and

cystic. The cysts typically are thin walled andmay be single

or multiple, resembling serous cystadenomas. Because

granulosa cell tumors in general are composed exclusively

of thin-walled cysts in only about 3% of the cases, the

almost 50% frequency of a cystic gross appearance of

tumors associated with androgenic manifestations is

of interest but remains an enigma [105].

Hemoperitoneum occurs in about 10% of cases of

granulosa cell tumor, and an acute abdominal presenta-

tion is accordingly more typical of that tumor than other

forms of ovarian cancer.
. Fig. 15.2

Adult granulosa cell tumor. The tumor has a friable

appearance
Gross Findings

Adult granulosa cell tumors (> Figs. 15.1–15.3) vary in

size from those that are too small to be felt on pelvic

examination (10–15%) [46] to very large masses that

distend the abdomen; the average diameter is approxi-

mately 12 cm. At operation, the tumor may appear pre-

dominantly solid or predominantly cystic and is unilateral

in more than 95% of the cases.

The external surface may show a site of rupture with

blood occasionally associated with it. In most cases, how-

ever, it is intact and mostly smooth. Sectioning a solid

tumor reveals a gray-white or yellow color, depending on

its lipid content, and a soft or firm consistency, depending
on its relative content of neoplastic cells and fibrothe-

comatous stroma. Hemorrhage, which may be massive,

is common as at least a focal finding. A friable nature may

heighten the resemblance of some tumors to surface epi-

thelial carcinomas (> Fig. 15.2). Most characteristically,

the tumor is solid and cystic, with numerous discrete

compartments that are typically filled with fluid or clotted

blood, or has ill-defined zones of hemorrhage, separated

by solid tissue (> Fig. 15.1). The occasional tumor that is



. Fig. 15.4

Adult granulosa cell tumor, diffuse pattern

. Fig. 15.3

Adult granulosa cell tumor. The neoplasm is a unilocular

cyst with a smooth inner lining
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a multilocular or unilocular cyst (> Fig. 15.3) typically has

a smooth lining. These may be indistinguishable from

various other cystic ovarian masses.
Microscopic Findings

Microscopic examination of an adult granulosa cell

tumor reveals only granulosa cells or, more often, an

additional component of theca cells, fibroblasts, or both;

in some cases, the latter cell types predominate. The

granulosa cells grow in a wide variety of patterns, which

are commonly admixed (> Figs. 15.4 –15.21): diffuse,

microfollicular, macrofollicular, insular, corded to trabecu-

lar, solid-tubular, rarely hollow-tubular, miscellaneous

other epithelial formations (> Fig. 15.16), and sarcomatoid

(> Fig. 15.17). Although the microfollicular pattern is the

best known (> Fig. 15.14), it is less common, particularly

as striking initial morphology, than a more or less diffuse
. Fig. 15.5

Adult granulosa cell tumor. Focal cords and clusters

idicating an epithelial nature are seen in region close to that

depicted in > Fig. 15.4



. Fig. 15.6

Adult granulosa cell tumor. The tumor displays a diffuse pattern with focal subtle cords (left). A reticulum stain (right) shows

a paucity of staining overall supporting the diagnosis
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pattern. However, although regions of neoplasms that

fall in the category of a ‘‘diffuse’’ granulosa cell tumor do

have a mostly nonspecific sheet-like growth of cells, in the

great majority of cases, sometimes most strikingly at the

periphery, one sees various, admittedly often somewhat

subtle, patterns of epithelial differentiation on medium-

to high-power scrutiny (> Figs. 15.4 –15.6). Most typi-

cally, delicate cords are the initial clue to the diagnosis of

a granulosa cell tumor and overall, cords are probably the

commonest epithelial arrangement.

The trabecular (> Fig. 15.8) and insular (> Fig. 15.11)

patterns are characterized by bands and islands of

granulosa cells, separated by a fibromatous or

thecomatous stroma. In the solid tubular pattern, the

tubules may be uniformly cellular or contain peripheral

nuclei and central masses of cytoplasm; occasionally,

a few hollow tubules or gland-like structures are encoun-

tered. The various tubular patterns encountered in

granulosa cell tumors are indistinguishable from those of

well-differentiated Sertoli cell tumors; their presence is

ignored as a diagnostic criterion unless they account for

a significant portions of the tumor (10% or more); in such

cases, a diagnosis of mixed granulosa cell and Sertoli cell

tumor, or gynandroblastoma, is warranted. Other patterns
of granulosa cell tumor are watered silk (moiré silk),

gyriform (> Fig. 15.13), and pseudopapillary [69]. The

first two patterns are manifested by undulating or zigzag

rows of granulosa cells, generally in single file. The third is

likely a degenerative phenomenon.

The microfollicular pattern, which only rarely pre-

dominates, is characterized by the presence of numerous

small cavities simulating the Call–Exner bodies of the

developing graafian follicle (> Fig. 15.14). These cavities

may contain eosinophilic fluid and often one or a few

degenerating nuclei, hyalinized basement membrane

material, or rarely basophilic fluid. The microfollicles are

separated typically by well-differentiated granulosa cells

that contain scanty cytoplasm and pale, angular or oval,

often grooved nuclei arranged haphazardly in relation

to one another and to the follicles. The macrofollicular

pattern of the granulosa cell tumor (> Fig. 15.15) is

uncommon and characterized by cysts lined by well-

differentiated granulosa cells, beneath which theca cells

often are present.

The neoplastic granulosa cells typically have scant

cytoplasm and pale nuclei, some of which have nuclear

grooves (> Fig. 15.18). The pallor and frequency of

nuclear grooves is variable from region to region and



. Fig. 15.7

Adult granulosa cell tumor. Large irregular aggregates and

smaller nests in a cellular fibrous stroma

. Fig. 15.8

Adult granulosa cell tumor. A trabecular pattern is present
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case to case and can be impacted amongst other things by

vagaries of fixation and staining. The mitotic rate in the

tumors is also variable. It is generally not brisk, but there

are exceptions; however, in cases with a brisk mitotic rate,

particular care should be made to make sure one is not

misinterpreting a mimic of a granulosa cell tumor as that

neoplasm. In some granulosa cell tumors, the neoplastic

cells contain abundant dense or vacuolated cytoplasm,

approaching, to varying degrees, the appearance of

the granulosa cells of the corpus luteum; in such cases,

the term luteinized granulosa cell tumor is appropriate.

Rarely, the neoplastic granulosa cells have a signet-ring

cell morphology, more typical of the signet-ring cell stro-

mal tumor considered later. Exceptionally, a granulosa

cell tumor undergoes sarcomatous transformation [160]

or transforms into an anaplastic carcinoma [144].

A handful of granulosa cell tumors have been intimately

associated with a mucinous cystic tumor [95, 128].

An exception to the characteristic nuclear features

described above is seen in approximately 2% of granulosa
cell tumors that contain bizarre, enlarged hyperchromatic

nuclei, including multinucleated forms [186]

(> Figs. 15.19 and > 15.20). Cells with these nuclear fea-

tures typically are a focal finding but rarely are conspicu-

ous and may overshadow more characteristic foci, which

can be overlooked if not carefully sought.

The prominence and nature of the stromal component

in granulosa cell tumors vary considerably. In some cases,

usually those with a diffuse pattern, it is essentially absent.

In tumors in which the granulosa cells form nests or

trabeculae, the stroma is usually conspicuous and com-

posed of fibroblasts and theca cells that contain apprecia-

ble to abundant eosinophilic or vacuolated lipid-rich

cytoplasm. The stroma is often quite vascular

(> Fig. 15.9), and this may be striking on low-power

examination.

Rarely, crystals of Reinke are present in the lutein-type

cells of a granulosa cell tumor, enabling them to be spe-

cifically identified as Leydig cells [4]. Another recently

recognized rare component of the stromal compartment

of granulosa cell tumors is hepatic-type cells [4, 109]



. Fig. 15.9

Adult granulosa cell tumor. Large islands of neoplastic

granulosa cells separated by scant, but prominently

vascular, stroma
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(> Fig. 15.21). These cells are typically larger and have

denser eosinophilic cytoplasm than lutein or Leydig cells.

Bile pigment has been detected in canaliculi between some

of the hepatic-type cells in three cases. The hepatic-type

cells have been immunoreactive for epithelial membrane

antigen (EMA), carcinoembryonic antigen (CEA), which

stained canaliculi between the cells, and CAM 5. In con-

trast to lutein or Leydig cells, the hepatic-type cells are

negative for inhibin [4].

The presence of theca cells in varying quantities in

most granulosa cell tumors has led to the occasional

usage of the term granulosa–theca cell tumor. Although

this designation accurately describes the cellular content of

many of these neoplasms, the term granulosa cell tumor is

more widely accepted for tumors containing both cell

types. One reason for this preference is the probability

that the presence of theca cells in some cases reflects

a response of the ovarian stroma to the growth of

granulosa cells rather than the coexistence of a second
neoplastic cell component. Evidence favoring such an

interpretation includes the nonspecific presence of theca-

like cells in a variety of ovarian tumors, both benign and

malignant and both primary and metastatic, and the

observation that theca cells usually are absent in granulosa

cell tumors that have extended beyond the ovary [47]. It is

possible, however, that some tumors in which the theca

cell element is prominent or even greatly preponderant are

truly mixed neoplasms. The theca cells in granulosa cell

tumors may resemble theca externa or theca interna cells

and may be luteinized. In some tumors, particularly those

with a diffuse pattern, differentiation of granulosa and

theca cells with routine staining may be difficult or impos-

sible. In such cases a reticulum stainmay be helpful. Just as

in a developing graafian follicle, so in a granulosa cell

tumor, the fibrils typically invest theca cells individually.

In contrast, the granulosa cell layer of a follicle contains no

fibrils, and in a granulosa cell tumor, the reticulum usually

is sparse, being typically confined to perivascular zones.

The presence of blood-filled cysts in many granulosa

cell tumors results in the frequent presence in the tumors

of related changes that are nonspecific, but in the context

of other typical features of granulosa cell tumors are at

the same time quite characteristic. For example, the

cysts often are lined by fibrous tissue associated with

evidence of old and recent hemorrhage that is sometimes

conspicuous.

Several histochemical reactions that are characteristic

of steroid hormone-producing cells, particularly those

that demonstrate various types of lipid content or oxida-

tive enzyme activity, usually are positive in the theca cells

and negative or only weakly positive in the granulosa cells

of a tumor containing both cell types [79–81, 146]. This

finding, as well as ultrastructural observations, has led

some observers to conclude that the theca cell component

of granulosa cell tumors produces the hormones respon-

sible for estrogenic manifestations. Additional evidence in

favor of this conclusion is the observation that granulosa

cell tumors that recur outside ovarian tissue and lack theca

cells typically are not obviously estrogenic. In some cases,

however, histochemical and other evidence has suggested

a role for the granulosa cells in estrogen secretion [7, 42].

The above histochemical studies are rarely indicated other

than for academic interest.
Differential Diagnosis

Misinterpretation of an undifferentiated carcinoma as an

adult granulosa cell tumor (AGCT) with a diffuse pattern

occasionally occurs. If the clinical course of the patient is



. Fig. 15.10

Adult granulosa cell tumor. Long ribbons of cells (left). Positive staining for inhibin (right)
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atypically malignant for an AGCT, the possibility of such

a misdiagnosis must be considered. The single best crite-

rion for distinguishing these two tumors is the appearance

of the nuclei, which are typically uniform, pale, and often

grooved in the AGCT (tumors with bizarre nuclei being

a noteworthy exception) and are hyperchromatic, usually

of unequal size and shape, and rarely grooved in undiffer-

entiated carcinomas; atypical mitotic figures often are

found in the latter as well. Other features helpful in the

differential diagnosis are summarized in >Table 15.2. The

highly malignant small cell carcinoma, which usually is

associated with hypercalcemia, also may be misdiagnosed

as an AGCT. The differential features of these tumors are

presented in >Table 15.3. The most helpful features are

the much higher mitotic rate of the small cell carcinoma

and the lack in that tumor of the typical cytologic features

of the AGCT. Immunohistochemical differences will also

aid if this step is deemed indicated [3, 92]. A diffuse AGCT

occasionally is confused with a primary endometrioid

stromal sarcoma or metastatic endometrial stromal sar-

coma of the ovary, but a variety of features, including the

frequent high stage and bilaterality of the latter tumors,

the characteristic pattern of growth in extraovarian sites of

spread, their typical content of numerous arterioles, and

their rich reticulum content aid in this differential
diagnosis. In this, as in other problems in the diagnosis

of granulosa cell and other sex cord-stromal tumors,

extensive sampling of the specimen often is helpful as is

an appreciation of the rarity of bilaterality and

extraovarian spread at presentation in cases of sex cord-

stromal tumors.

AGCTs may be difficult to distinguish from pure stro-

mal tumors such as cellular thecomas, particularly those

that are more cellular than is normal, fibromas, and fibro-

sarcomas. Reticulum stains may show abundant

intercellular fibrils in these tumors, unlike the scant retic-

ulum of AGCTs. In some cases, the pattern of fibrils is

intermediate between an AGCT and a thecoma, and in

such cases, the differential diagnosis may be difficult or

impossible. The almost exclusive spindle cell nature of

the cells in fibromas and fibrosarcomas is rarely seen in

an AGCT.

Occasionally, the distinction of a unilocular or

multilocular macrofollicular AGCT from one or more

follicular cysts may be troublesome; this is particularly

likely if the patient is pregnant, or in the puerperium,

because a large solitary luteinized follicle cyst of pregnancy

and the puerperium is indistinguishable grossly from

a unilocular cystic AGCT. The large luteinized cells of the

former, some of which contain large bizarre nuclei, differ



. Fig. 15.11

Adult granulosa cell tumor, insular pattern

. Fig. 15.12

Adult granulosa cell tumor, insular and trabecular patterns
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from those of a unilocular AGCT, which are rarely uni-

formly luteinized and rarely contain bizarre nuclei lining

the cysts.

Endometrioid carcinomas occasionally are

misdiagnosed as AGCTwhen the former have small acini

imparting a microfollicular pattern. Also, some

endometrioid carcinomas have an insular pattern that on

low power may suggest the diagnosis of an insular AGCT.

Another source of confusion is the presence in some

endometrioid carcinomas of a focal diffuse pattern that

is occasionally difficult to distinguish from the diffuse

pattern of an AGCT. In thoroughly sampled tumors,

there will almost invariably be various patterns of one or

the other tumor which will, however, establish the correct

diagnosis. In the case of endometrioid tumors with

a diffuse pattern, the focal presence of abortive squamous

differentiation is a very major clue to the diagnosis.

In most of these cases, the cytologic features in an

endometrioid carcinoma differ from those of an AGCT,

although there are rare cases in which the former tumors

have pale nuclei that on cytologic grounds are consis-

tent with a diagnosis of AGCT. In our experience,
a combination of at least focal cytologic differences, and

the presence in endometrioid tumors that are well sam-

pled of other foci incompatible with the diagnosis of an

AGCT, such as squamous foci, establish the diagnosis.

Immunohistochemistry will aid if necessary, as noted in

the introductory section of the chapter.

The rare AGCT in which the cells are extensively

luteinized [180] may superficially resemble a steroid cell

tumor. The focal presence of areas with the architectural

and cytologic features of an AGCT usually facilitates the

diagnosis in these cases. AGCTs should be distinguished

from the small proliferations of granulosa cells within

atretic follicles that are typically an incidental finding

within the ovaries of pregnant women. Another rare prob-

lem in differential diagnosis is the distinction between

a granulosa cell tumor, usually a luteinized one, and an

epithelioid smooth muscle tumor. The latter diagnosis

does not tend to be considered as quickly, not unreason-

ably, when examining an ovarian tumor as it does when

evaluating a uterine one. This is an area in which immu-

nohistochemistry, specifically strong desmin staining and

negative staining for inhibin and calretinin, may play

a major role.



. Fig. 15.13

Adult granulosa cell tumor, gyriform pattern

. Fig. 15.14

Adult granulosa cell tumor, microfollicular pattern

. Fig. 15.15

Adult granulosa cell tumor, macrofollicular pattern
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It is important to distinguish the Call–Exner bodies of

AGCTs from the acini of carcinoid (> Table 15.4) and

from the hyaline bodies that are seen in gonadoblastomas

and sex cord tumors with annular tubules. The acini of
carcinoids often contain dense eosinophilic secretion that

is sometimes calcified; the latter is not a feature of the

AGCT. The nuclei of carcinoids, which have coarse chro-

matin, contrast with the pale nuclei of the AGCT. The

hyaline bodies of gonadoblastomas and sex cord tumors

with annular tubules typically are larger than Call–Exner

bodies. Sometimes, the hyaline bodies can be observed to

be continuous with hyaline thickenings of the basement

membrane along the periphery of the tumor cell nests;

these bodies also undergo calcification.

The AGCTmay be confused with two types of meta-

static tumors, metastatic malignant melanoma and meta-

static breast carcinoma. Metastatic melanomas may have

cells with scant cytoplasm that grow diffusely, imparting

a low-power appearance that may closely mimic that of an

AGCT. Patterns of growth incompatible with a diagnosis

of AGCT usually are found when a tumor is thoroughly

sampled, and the finding of melanin pigment or immu-

nohistochemical stains may be helpful in problematic

cases. Metastatic breast carcinoma sometimes also has

a diffuse growth of cells with scant cytoplasm, particularly

in cases of lobular carcinoma. The history often is helpful



. Fig. 15.16

Adult granulosa cell tumor. A peculiar pattern of regular

small clusters of cells

. Fig. 15.17

Adult granulosa cell tumor, sarcomatoid pattern
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in these cases because breast carcinoma rarely presents

with an ovarian metastasis. In cases in which a breast

cancer is not known in the patient, it is only the presence

of focal patterns more suggestive of breast cancer than

a granulosa cell tumor and a lack of the typical cytologic

features of granulosa cell tumor that will alert the pathol-

ogist to the possible correct diagnosis. In both this situa-

tion and that of metastatic melanoma, the ovarian

metastatic tumors are much more frequently bilateral

than is the AGCT. Immunohistochemical staining for

gross cystic disease fluid protein 15, S-100, and HMB45

can be helpful in the distinction of metastatic breast car-

cinoma and metastatic malignant melanoma from the

adult granulosa cell tumor.
Clinical Behavior and Treatment

After the removal of a granulosa cell tumor, the manifes-

tations of hyperestrinism typically regress. If the uterus has

been conserved in a young woman, estrogen withdrawal

bleeding usually occurs in 1 or 2 days, and regular menses
ensue shortly thereafter. Granulosa cell tumors of all pat-

terns have a malignant potential, with a capacity to extend

beyond the ovary or recur after apparently successful

removal. Spread is largely within the pelvis and lower

abdomen; distant metastases are rare but have been

reported in many sites. Although recurrences may appear

within 5 years, they often are not evident until a much

longer postoperative interval has elapsed, and numerous

cases have been reported in which the tumor has

reappeared two or even three or more decades after the

initial therapy. The 10-year survival figures that have been

recorded in the literature have varied widely from less than

60% to more than 90%, and progressive declines in sur-

vival have been documented after longer follow-up

periods [14–16, 155]. Unfortunately, many old studies of

granulosa cell tumor are suspect from the viewpoint of the

impact of various features on prognosis, and survival

figures overall, because of the almost certain inclusion

in some of them of tumors that are not granulosa cell

tumors, differential features between the granulosa

cell tumor and its various mimics having been much

more appreciated in the last several decades.



. Fig. 15.18

Adult granulosa cell tumor. The nuclei are pale and some

have grooves

. Fig. 15.19

Adult granulosa cell tumor with bizarre nucleil. Typical foci

are also present (bottom) and a clue to the diagnosis

798 15 Sex Cord-Stromal, Steroid Cell, and Other Ovarian Tumors with Endocrine, Paraendocrine, and Paraneoplastic Manifestations
The optimal treatment of a granulosa cell tumor in

menopausal or postmenopausal women is total hysterec-

tomy with bilateral salpingo-oophorectomy. In younger

women in whom the preservation of fertility is an impor-

tant consideration, however, removal of only the ovary

and the adjacent fallopian tube is justifiable if spread

beyond the ovary is not demonstrable and examination

of the contralateral ovary shows no suggestion of involve-

ment. Some recurrent tumors have been treated success-

fully by reoperation, radiation therapy, or a combination

of these.

At least 90% of granulosa cell tumors are stage I,

and these tumors have a considerably better prognosis

than the higher-stage tumors, as shown by an 86% versus

a 49% relative survival at 10 years, respectively, in one

large series and a 96% versus a 26% survival in another

[16]. Rupture also adversely affects the outlook, with an

86% relative 25-year survival of patients with intact stage

I tumors compared with only 60% survival of those with

ruptured tumors that are otherwise in the same stage [16].

The impact of the stage has been confirmed in a recent

study [9].
The size of granulosa cell tumors also has been related

to their prognosis. In one series, all the patients with

tumors 5 cm or less in diameter survived 10 years, but

only 57% of those with tumors 6–15 cm in diameter and

53% of those with even larger tumors survived for that

period of time [51]. Another investigation reported a 73%

crude overall survival of patients with tumors less than

5 cm in diameter, a 63% survival of those with tumors

between 5 and 15 cm, and a 34% survival of those with

a tumor greater than 15 cm in diameter [155]. In a final

series, stage I tumors 5 cm or less in diameter were asso-

ciated with a 100% relative 10-year survival in contrast to

a 92% survival of patients with larger stage I tumors [16].

The last series is the only one inwhich the survival rate was

corrected for stage, and on that basis, the improvement

in prognosis for the smaller stage I tumors was not statis-

tically significant. Therefore, a relationship between

tumor size and prognosis independent of stage has not

been clearly established. Attempts to correlate the

histologic pattern and the degrees of nuclear atypia and

mitotic activity with prognosis have met with varying



. Fig. 15.20

Adult granulosa cell tumor with bizarre nuclei. In isolation

the picture is alarming

. Fig. 15.21

Adult granulosa cell tumor with hepatic-like cells

. Table 15.2

Granulosa cell tumor versus undifferentiated carcinoma

and poorly differentiated adenocarcinoma

Granulosa cell tumor Carcinoma

Bilateral, less than 5% Bilateral, more than 25%

Stage I in 90% of cases Stage III or IV in most cases

Nuclei round to angular,

pale and commonly

grooveda

Nuclei hyperchromatic, often

bizarre with atypical mitoses

Mucin occasionally in

follicles (mainly in juvenile

type)

Intracellular droplets or

extracellular pools of mucin,

psammoma bodies, or glands

may be present

Good prognosis Poor prognosis

Indolent course, when

clinically malignantb
Rapid course

aException: dark, ungrooved nuclei of juvenile granulosa cell tumor.
bException: rare juvenile granulosa cell tumors.
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success; most investigators have been unable to show

a prognostic importance for pattern alone in granulosa

cell tumors [110, 152].

The degree of nuclear atypicality within granulosa cell

tumors has been correlated with their prognosis. In one

study, the 5-year survival of patients whose tumors

showed no atypia was 92% compared with 80% for

those with slight atypicality and 30% for those with mod-

erate atypicality [155]. In another study, there was an 80%

relative 25-year survival in cases with grade 1 nuclear

atypicality in contrast to only a 60% survival in those

with grade 2 atypia [16]. In both of these studies, nuclear

atypicality was the most reliable prognostic index in

cases of stage I tumors; for higher-stage tumors, nuclear

atypicality and mitotic rate were of similar significance.

With regard to the relation of nuclear atypicality to prog-

nosis, it should be noted that assessment of its degree

is somewhat subjective. Also, as noted earlier, approxi-

mately 2% of granulosa cell tumors contain mononu-

cleate and multinucleate cells with large, bizarre, and

hyperchromatic nuclei (> Figs. 15.19 and > 15.20), the



. Table 15.3

Granulosa cell tumors (GCTs) versus small cell carcinoma

Juvenile GCT Adult GCT Small cell carcinoma

Mostly before 30 years All ages, but mostly postmenopausal Always premenopausal

Rarely malignant Occasionally malignant, often with

protracted course

Highly malignant

No hypercalcemia No hypercalcemia Hypercalcemia common

Usually estrogenic Usually estrogenic Never estrogenic

Thecomatous component common Fibrothecomatous component common Stroma scanty and nonspecific

Mucinous epithelium absent Mucinous epithelium rare Mucinous epithelium 12% of cases

Cytoplasm usually abundant Cytoplasm usually scanty Cytoplasm usually scanty, but may be

abundant

Nuclei dark, ungrooved, and pleomorphic

13% of cases

Nuclei pale and often grooved Nuclei dark, uniform, and ungrooved

Mitoses usually numerous Mitoses variable Mitoses numerous

. Table 15.4

Granulosa cell tumor versus carcinoid

Granulosa cell tumor Insular carcinoid

Variety of patterns Islands, round acini, solid

tubules, and ribbons

Call–Exner bodies,

ill-defined, with watery to

dense eosniophilic content,

occasionally pyknotic

Acini sharply outlined with

dense content,

nucleisometimes calcified

Nuclei round to angular,

pale, often grooved,

haphazardly oriented

Nuclei round with coarse

chromatin and regular

orientation

Thecomatous stroma

common, at least focally

Fibromatous or hyalinized

stroma, may be focally

luteinized

Usually uninodular and

almost always unilateral; no

teratomatous elements

Often multinodular and

almost always bilateral if

metastatic; always unilateral

and usually associated with

other teratomatous

elements if primary

Cells nonargentaffin; may

contain fine argyrophilic

granules

Cells usually argentaffin;

almost always argyrophilic
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presence of which has not been shown to worsen the

prognosis. These nuclear changes, which resemble those

seen in the uterine leiomyoma with bizarre nuclei, also are

encountered in occasional Sertoli–Leydig cell tumors and
thecomas and probably are degenerative. In a study of

8 granulosa cell tumors, 7 Sertoli–Leydig cell tumors and

2 thecomas with bizarre nuclei, follow-up was obtained on

11 patients, all of whom were alive without evidence of

disease 3–21 years postoperatively [186].

The mitotic activity of granulosa cell tumors also has

been correlated with their prognosis. In one study there

was a 70% 10-year survival associated with tumors that

had two or fewer mitotic figures (MF) per ten high-power

fields (HPF) compared with only a 37% survival for those

with three or more [155]. In another investigation [110],

tumors with many mitotic figures were associated with

a worse prognosis than those with few, but most of the

tumors with high mitotic rates also were at a higher stage

than those with low mitotic rates, and differences in

mitotic rate did not have a statistically significant effect

on the prognosis of stage I tumors.
Juvenile Granulosa Cell Tumor

Clinical Features

Somewhat less than 5% of granulosa cell tumors are diag-

nosed before the age of normal puberty [82]. The great

majority of these tumors as well as many granulosa cell

tumors in young adults differ histologically from adult

granulosa cell tumors (>Table 15.5), and the designation

juvenile has been selected for such tumors because 97% of

them occur in the first 3 decades [178]. Approximately,



. Table 15.5

Adult versus juvenile granulosa cell tumor (GCT)

Adult GCT Juvenile GCT

Less than 1% prepubertal 50% prepubertal

Usual after 30 years Rare after 30 years

Mature follicles and

Call–Exner bodies

occasional

Immature follicles

with mucin content

Call–Exner bodies rare

Nuclei pale, angular,

commonly grooved

Nuclei darker, round, rarely

grooved

Luteinization infrequent Luteinization frequent
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80% of juvenile granulosa cell tumors (JGCTs) occurring

in children result in isosexual precocity, accounting for

10% of cases of that syndrome in the female. More com-

mon forms of isosexual precocity are those of central

origin, with premature release of gondadotropins from

the anterior pituitary gland and those resulting from

apparently autonomous formation of one or more follicle

cysts. The precocity caused by granulosa cell tumors is

more specifically designated pseudoprecocity because

there is no associated ovulation or progesterone produc-

tion, precluding the possibility of pregnancy, which exists,

in contrast, in cases of true sexual precocity. Typically,

pseudoprecocity is heralded by the development of the

breasts, followed by the appearance of pubic and axillary

hair, stimulation and enlargement of the external and

internal secondary sex organs, irregular uterine bleeding,

and a whitish vaginal discharge, believed to originate

in the stimulated endocervical glands. Somatic and skele-

tal development typically are accelerated as well. Andro-

genic manifestations such as clitoromegaly occasionally

occur [178].

When it occurs after puberty, the JGCT usually pre-

sents with abdominal pain or swelling, sometimes associ-

ated with menstrual irregularities or amenorrhea.

Approximately, 6% of all the patients present with acute

abdominal symptoms because of rupture of the tumor and

hemoperitoneum. An interesting clinical association of

the JGCT has been its association with Ollier’s disease

(enchondromatosis) in some patients and with Maffucci’s

syndrome (enchondromatosis and hemangiomatosis) in

a few others. The JGCT is bilateral in only about 2% of the

cases. It appears ruptured at operation in approximately

10% of the cases, and ascites is present in a similar per-

centage. Spread beyond the ovary is unusual; in our series

only 2% of the tumors were stage II; rare tumors are

stage III [178]. The diameter of the tumor has ranged
from 3 to 32 cm, with an average of 12.5 cm. Because of

a usual moderate to large size of the tumor, an adnexal

mass is almost always detectable clinically. Rarely, how-

ever, a mass has not been palpable preoperatively even on

bimanual rectal examination.
Gross Findings

The range of gross appearances of the JGCT is similar to

that of the adult form. Like the latter, the single most

common presentation is as a solid and cystic neoplasm

in which the cysts may contain hemorrhagic fluid

(> Fig. 15.22). Uniformly solid and uniformly cystic neo-

plasms also are encountered; the latter may be

multilocular or, rarely, unilocular. The solid component

typically is yellow-tan or gray, and occasionally exhibits

extensive necrosis, hemorrhage, or both.
Microscopic Findings

Microscopic examination (> Figs. 15.23–15.26) typically

reveals a solid cellular neoplasm, with focal follicle forma-

tion (> Fig. 15.23), but the tumor also may be uniformly

solid or uniformly follicular. In the solid areas, the neo-

plastic cells may be arranged diffusely or divided into

nodules by fibrous septa; occasionally, small clusters of

tumor cells are present in a fibrous stroma. In the solid

foci the granulosa cells usually predominate, but often

there is an admixture of theca cells, and in some areas

the latter may predominate. Occasionally, the granulosa

cells and theca cells are admixed in a haphazard fashion.

Foci resembling typical thecoma with hyaline bands

are encountered rarely but usually are minor in extent.

Rarely, areas of sclerosis and calcification are seen.

A pseudopapillary pattern (> Fig. 15.26) analogous to

that seen in the AGCTmay be seen.

The follicles usually vary in size and shape but may be

regular and round to oval. They generally do not reach the

large size of the follicles in the rare macrofollicular form of

AGCT. Their lumens contain eosinophilic or basophilic

secretion, which stains with mucicarmine in approxi-

mately two thirds of the cases. Granulosa cells of varying

layers of thickness line the follicles and occasionally are

surrounded by mantles of theca cells. More often, how-

ever, the granulosa cells lining the follicles blend into the

intervening diffusely cellular areas. Rarely, the lining cells

resemble hobnail cells.

The two characteristic cytologic features of the neo-

plastic granulosa cells that distinguish them from those of



. Fig. 15.22

Juvenile granulosa cell tumor. The sectioned surface of the

neoplasm is solid and cystic. Clotted blood is present in

most of the cysts

. Fig. 15.23

Juvenile granulosa cell tumor. Follicles of varying sizes and

shapes are separated by cellular areas
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the AGCT are their generally rounded, hyperchromatic

nuclei, which lack grooves in most cases, and their fre-

quent abundant content of eosinophilic (luteinized) cyto-

plasm (> Fig. 15.24). The theca cell element of the tumors

usually is also luteinized, and lipid stains typically disclose

moderate to large amounts of fat within the cytoplasm of

both cellular components. The theca cells are more often

spindle shaped than the granulosa cells and, like the

latter, usually contain hyperchromatic nuclei. In rare

JGCTs, small foci more characteristic of the AGCT are

encountered.

Nuclear atypicality in JGCTs varies from minimal to

marked. In approximately 13% of the cases severe degrees

are present (> Fig. 15.25) [178]. The mitotic rate

also varies greatly but is generally higher than that seen

in AGCTs.

There are very rare neoplasms that we designate ana-

plastic juvenile granulosa cell tumor. In contrast to con-

ventional neoplasms with striking nuclear atypia but
. Fig. 15.24

Juvenile granulosa cell tumor. The cells have abundant

cytoplasm; their nuclei lack grooves and exhibit mitotic

activity



. Fig. 15.25

Juvenile granulosa cell tumor. Focally marked nuclear

atypicality is present

. Fig. 15.26

Juvenile granulosa cell tumor, pseudopapillary pattern
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which still have an orderly architecture, these neoplasms

have zones with a sheet-like growth that when viewed in

isolation are not recognizable as juvenile granulosa cell

tumor and indeed, in some instances, resemble undiffer-

entiated carcinoma. A diagnosis of anaplastic juvenile

granulosa cell tumor can only be made when thorough

sampling discloses characteristic features of that neoplasm

in the form of the typical follicles.
Differential Diagnosis

The differential diagnosis of the JGCT includes the AGCT

and a wide variety of other neoplasms. The follicles of the

JGCTare more irregular in size and shape than those of an

AGCT, and its cells are more extensively luteinized with

nuclei that are typically round and more hyperchromatic

and lack nuclear grooves (see >Table 15.5). The

mucicarminophilic, often basophilic follicular content in

the JGCT, also differs from the eosinophilic fluid often
accompanied by degenerating nuclei or basement mem-

brane material that is usually present in the microfollicles

of AGCTs.

The JGCT may be misdiagnosed as a malignant

germ cell tumor. The latter may be associated with

human chorionic gonadotropin (hCG)-induced isosexual

pseudoprecocity. The nuclei of the JGCT are not as prim-

itive appearing as those of either a yolk sac tumor or an

embryonal carcinoma, and the follicular pattern of the

JGCT is not a feature of either germ cell tumor, although

the cysts of the polyvesicular variant of yolk sac tumor can

superficially resemble the follicles of a JGCT in rare cases.

Immunohistochemical demonstration of hCG in embry-

onal carcinomas and of alpha fetoprotein in yolk sac

tumors may be helpful in difficult cases.

The JGCT is sometimes misinterpreted as a thecoma

because of the occasional absence or rarity of follicles, the

typically abundant cytoplasm of the neoplastic cells and

the occasional predominance of theca cells. Thorough

sampling to demonstrate follicles and the performance of
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reticulum stains to establish the granulosa cell nature of at

least some of the tumor cells are important diagnostically.

Also, thecomas rarely exhibit significant mitotic activity,

uncommonly occur before 30 years of age and are excep-

tionally rare in children. A focally diffuse pattern in

a luteinized JGCT may suggest the diagnosis of a steroid

cell tumor, but the uniformity of the pattern and cytologic

features of the latter tumor would be unusual for a JGCT,

which almost always contains more diagnostic areas. The

pregnancy luteoma rarely contains rounded follicle-like

spaces and may suggest a luteinized JGCT but, like the

steroid cell tumor, its cells are uniform in appearance, and

it is multiple and bilateral in one half and one third of the

cases, respectively.

The common epithelial tumors with which a JGCT

may be confused are clear cell, undifferentiated, and tran-

sitional cell carcinomas. The tubulocystic variant of the

clear cell carcinoma is rarely suggested when follicles in

a JGCT are lined by cells resembling hobnail cells, and

JGCTs with high-grade nuclear atypia may suggest an

undifferentiated carcinoma. Transitional cell carcinoma

is mimicked in rare cases in which a cystic JGCT contains

pseudopapillae lined by uniform granulosa cells [69]. The

young age of the patient and the presence of follicles and of

other areas typical of a JGCT should help indicate the

correct diagnosis in these cases.

The JGCTmay be confused with a small cell carcinoma

of hypercalcemic type (see >Table 15.3) because both

neoplasms contain follicles, and both are characteristically

found in young patients. In the typical case of small

cell carcinoma, the presence of cells with scanty cytoplasm

is in marked contrast to the JGCT, in which the tumors

almost without exception have cells with appreciable

to abundant cytoplasm. The follicles in the small cell

carcinoma rarely contain the basophilic secretion that is

seen in many JGCTs. Although the JGCT characteristically

has easily found mitotic figures, mitoses are in general

much more numerous in the small cell carcinoma. Partic-

ular difficulty may be caused by cases of small cell carci-

noma inwhich the tumor cells have abundant eosinophilic

cytoplasm. The tumors usually can be distinguished even

in these cases because the small cell carcinomas have

a much more disorderly growth than seen in the JGCT.

Additionally, the large cells seen in the cases of small

cell carcinoma often have a rather distinctive dense, glob-

ular cytoplasm, a feature only occasionally seen in

the JGCT.

The only metastatic tumor that we have seen confused

with a JGCT is metastatic malignant melanoma, because

somemalignant melanomas, likemany metastatic tumors,

contain follicle-like spaces and this metastatic tumor
frequently has cells with abundant eosinophilic cytoplasm.

The result may be a striking simulation of the solid and

follicular pattern of a JGCT. It is helpful clinically that

metastatic malignant melanoma is very rare in the first 2

decades, when approximately 80% of JGCTs are encoun-

tered. The clinical history, of course, is helpful in many

cases but as the history of malignant melanoma may be

remote, or the primary tumor may have regressed, the

possibility of malignant melanoma should be considered

when entertaining the diagnosis of JGCT in a patient over

20 years of age. The likelihood of this diagnosis will be

heightened if the ovarian tumor is bilateral. Other features

of metastatic melanoma also may be helpful as will

immunohistochemistry.
Clinical Behavior and Treatment

Although the JGCTusually appears less well differentiated

than the adult type, follow-up to date indicates a high cure

rate [82, 178, 193]. In contrast to AGCTs, which often

recur late, all the clinically malignant juvenile tumors

have reappeared within 3 years and several have had

a rapid course.

In our series, the feature of greatest prognostic signif-

icance was the stage of the tumor [178]. Only 2 of the

80 stage I tumors for which follow-up information was

available were clinically malignant. Rupture did not have

an adverse effect on prognosis. Two of the ten stage IC

tumors were malignant; in one of them, malignant cells

were present on cytologic examination of the ascitic fluid.

All three stage II tumors were fatal. Although both the

mitotic rate and the degree of nuclear atypicality corre-

lated with the prognosis when tumors of all stages were

considered, no such correlation was evident when only

stage I tumors were evaluated. In conclusion, despite the

frequent presence of disquieting features such as severe

nuclear atypicality and very high mitotic rates, a JGCT

that is confined to the ovary appears to have an excellent

prognosis with rare exceptions.

In view of the rarity of bilateral ovarian involvement,

and their excellent prognosis, a stage IA JGCT can be

treated by a unilateral salpingo-oophorectomy. Little

experience has accumulated on the role of radiation ther-

apy and chemotherapy in the management of persistent or

recurrent tumor, but isolated examples of the efficacy of

these modes of therapy have been recorded.

The comments just made on behavior, prognosis, and

therapy do not apply to the rare cases that we designate

anaplastic juvenile granulosa cell tumor, which are highly

malignant in our experience.
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Thecoma

Although different criteria for the microscopic separation

of thecoma and fibroma have resulted in varying estimates

of the frequency of these tumors, thecomas are approxi-

mately one third as common as granulosa cell tumors. The

thecoma occurs at an older average age than the granulosa

cell tumor, being very rare before puberty and uncommon

before the age of 30 years. In one large series, 84% of the

patients were postmenopausal, with a mean age of 59

years; only 10% of the patients were under 30 years of

age [17]. In the same series, 60% of the postmenopausal

women presented because of uterine bleeding, and 21%

of the patients had endometrial carcinoma. Thecomas

can be divided into typical and luteinized forms [12, 17,

55, 67, 136, 196].

Thecomas range in size from small, impalpable tumors

to large, solid masses; most are medium size, 5–10 cm in

diameter. Sectioning typically discloses a solid yellow mass

(> Fig. 15.27), but in some cases, the tumor is white with

only focal tinges of yellow; cystic change and foci of

hemorrhage and necrosis occur occasionally. Microscopic

examination reveals masses of cells, often intersected by

fibrous bands or hyaline plaques (> Fig. 15.28). The

tumor cells are ill defined and oval or rounded; the cyto-

plasm usually is moderate to abundant. It most often has

a pale, almost dull grey appearance (> Fig. 15.29) and its

lipid-rich character has been overemphasized. However,

in some cases, the cytoplasm is to a degree vacuolated,

containingmoderate to abundant amounts of lipid. Rarely

it is strikingly vacuolated. In occasional cellular thecomas

the cytoplasm is inconspicuous. The nuclei vary from

round to spindle shaped, indicating the overlap between
. Fig. 15.27

Thecoma. The sectioned surface of the neoplasm is

uniformly solid, yellow, and lobulated
fibromas and thecomas (> Fig. 15.28). There is usually

little or no atypia, but bizarre nuclei are rarely seen;

mitoses are absent or infrequent. In thecomas, in contrast

to granulosa cell tumors, reticulum fibrils typically sur-

round individual tumor cells although sometimes they

surround small clusters of cells. The stroma is sometimes

myxoid (> Fig. 15.30) and rare tumors, particularly in the

young, are calcified [176] (> Fig. 15.30).

Typical thecomas are unilateral in 97% of the cases and

are almost never malignant. A number of tumors have

been reported as ‘‘malignant thecomas,’’ but some of

these tumors are better interpreted as endocrinologically

inactive fibrosarcomas or diffuse granulosa cell tumors

[175]. In cases in which the preservation of fertility is

important, a thecoma can be treated adequately by oopho-

rectomy. Total hysterectomy with bilateral salpingo-

oophorectomy is indicated, however, in most patients

who are menopausal or postmenopausal.

Tumors that are predominantly fibromatous or

thecomatous but also contain collections of steroid-type
. Fig. 15.28

Thecoma. Hyaline plaques are conspicuous. This region of

what was overall a thecoma had hybrid thecoma–fibroma

features



. Fig. 15.29

Thecoma. Typical appearance of cytoplasm in many cases

806 15 Sex Cord-Stromal, Steroid Cell, and Other Ovarian Tumors with Endocrine, Paraendocrine, and Paraneoplastic Manifestations
cells, resembling luteinized theca and luteinized stromal

cells have been called luteinized thecomas. In our series of 46

cases of these tumors, half of them were estrogenic, 39%

were nonfunctioning, and 11% were androgenic [196].

Two of the four patients with tumors of this type

described by Roth and Sternberg [136] also were virilized.

This relatively high frequency of masculinization contrasts

with its great rarity in association with nonluteinized

thecomas. Luteinized thecomas also occur in a younger

age group than typical thecomas; although they are most

frequent in postmenopausal women, 30% of them have

occurred in patients under 30 years of age. When, on rare

occasions, crystals of Reinke are identified in the steroid-

type cells [120], the term stromal-Leydig cell tumor is

appropriate [18, 119, 141, 157, 196]. Approximately half

of these tumors have been virilizing.

A rare subtype of luteinized thecoma with distinctive

features (> Figs. 15.31–15.33) is that usually associated

with potentially fatal sclerosing peritonitis [31, 154]. In

contrast to typical thecomas and luteinized thecomas of

the usual type, this lesion is nearly always bilateral. In

some cases, it enlarges the ovary irregularly, often resulting
in a striking expansion of the cortex and an exaggerated

cerebriform appearance, suggesting a nonneoplastic pro-

cess in some cases (> Fig. 15.31). In other cases it forms

a discrete mass. Microscopic examination discloses

a process with dense cellular areas and less cellular areas

in which edema with microcystic change is often conspic-

uous (> Fig. 15.33). Lutein cells are present but are smaller

and less easy to recognize (> Fig. 15.32) than those in the

usual luteinized thecoma. The proliferation frequently

incorporates preexisting ovarian structures such as folli-

cles. Another unusual aspect of this neoplasm is the brisk

mitotic activity present in many cases, despite the lack of

evidence that the lesion has the potential to metastasize.

While the luteinized cells stain with sex cord markers such

as inhibin and calretinin, the spindle cell component typ-

ically does not. The associated sclerosing peritonitis (seen

in nearly all cases although sometimes only histologically)

may cause significant morbidity and has occasionally been

fatal [154]. The pathogenesis of the sclerosing peritonitis

in these cases remains a mystery.
Fibroma

This tumor, which is composed of spindle cells forming

variable amounts of collagen, accounts for 4% of all ovar-

ian tumors. Fibroma occurs at all ages, but is most fre-

quent during middle age, with an average age of 48 years

[41]; fewer than 10% of the cases are encountered under

the age of 30 years. The fibroma is rarely associated with

steroid hormone production but may be accompanied by

two unusual clinical syndromes, Meigs’ syndrome [98]

and the basal cell nevus syndrome (Gorlin’s syndrome)

[56]. The former, which complicates about 1% of ovarian

fibromas, is defined as ascites and pleural effusion accom-

panying a fibrous ovarian tumor, usually a fibroma, and

disappearing after the removal of the tumor. Ascites alone

is present in association with 10–15% of ovarian fibromas

larger than 10 cm in diameter [139]. The most widely

accepted explanation of Meigs’ syndrome is seepage of

fluid from the tumor through its serosal surface into the

peritoneal cavity, with subsequent passage into one or

both pleural cavities either via lymphatics or through

a communication between the abdominal and pleural

cavity such as the foramen of Bochdalek.

The hereditary basal cell nevus syndrome is character-

ized by one or more of the following findings: basal cell

carcinomas appearing early in life, keratocysts of the jaw,

calcification of the dura, mesenteric cysts, and other less

common abnormalities [56] as well as ovarian fibromas,

which typically are bilateral, multinodular, and calcified



. Fig. 15.30

Thecoma. There is myxoid stroma and focal calcification (left). An inhibin stain is positive (right)
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(Fig. 19.28). A case of fibrosarcoma of the ovary in a child

with the basal cell nevus syndrome has been reported [77].

Fibromas range in size from microscopic to very large.

Sectioning typically reveals hard, flat, chalky-white

surfaces that have a whorled appearance. Areas of

edema, occasionally with cyst formation, are relatively

common (> Fig. 15.34). Focal or diffuse calcification and

bilaterality are each observed in fewer than 10% of the

cases but, as already mentioned, these features are charac-

teristic of the fibromas associated with the basal cell nevus

syndrome. Microscopic examination reveals intersecting

bundles of spindle cells producing collagen; a storiform

pattern may be encountered. The presence of bands of

hyalinized fibrous tissue is not uncommon. Many tumors

show varying degrees of intercellular edema. The cyto-

plasm of the neoplastic cells of fibromas may contain small

quantities of lipid (> Fig. 15.35). In rare tumors, the cyto-

plasm contains small red granules reminiscent of hyaline

bodies, probably representing a degenerative phenome-

non. As previously mentioned, an occasional fibroma

contains a minor component of sex cord elements.

The fibroma must be distinguished from several

nonneoplastic ovarian processes, specifically massive

edema, fibromatosis, and stromal hyperplasia. The first
two disorders usually are unilateral but may be bilateral

and are characterized by proliferation of ovarian stromal

cells with marked intercellular edema and the production

of abundant dense collagen, respectively. Unlike fibromas,

which almost always displace follicles, corpora lutea, and

corpora albicantia, massive edema and fibromatosis

encompass these structures. Stromal hyperplasia, in con-

trast to the ovarian fibroma, is bilateral and is character-

ized by a multinodular or diffuse proliferation of closely

packed, small stromal cells with minimal collagen

formation.

Occasional fibromas have varied cellularity

(> Fig. 15.36) and some vascularity, which may cause

them to be misinterpreted as sclerosing stromal tumor.

The distinct pseudolobulation, lutein cells, and ectatic

vessels, in aggregate, set the sclerosing stromal tumor

apart from fibromas that may mimic them to a limited

degree. Some fibromas undergo prominent cystic degen-

eration and may be misconstrued as surface epithelial

stromal tumors. However, the cysts (pseudocysts) do not

have an epithelial lining.

A subset of ovarian fibromas are intensely cellular and

merit the descriptive designation ‘‘cellular fibroma’’ [126].

Even when these have relatively brisk mitotic activity, over



. Fig. 15.31

Luteinized thecoma of type associated with sclerosing

peritonitis. The ovarian cortex is strikingly cerebriform

. Fig. 15.32

Luteinized thecoma of type associated with sclerosing

peritonitis. Ill-defined aggregates of lutein cells are seen
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four per ten high-power fields, the course is generally

clinically uneventful, provided there is no appreciable

cytologic atypia [68]. However, rarely, particularly if asso-

ciated with adhesions or rupture, these tumors can recur

and exceptionally even more mundane-appearing fibro-

mas have been reported to implant in the peritoneal sur-

faces. Most cellular fibromas have alternating cellular and

less cellular regions although in some cellularity is diffuse.

More or less uniform hypercellularity with significant

cytologic atypia and conspicuous mitotic activity merit

the diagnosis of fibrosarcoma [29], but the distinction

between low-grade fibrosarcomas and cellular fibromas

is subjective, and it is impossible to provide rigid criteria.
Sclerosing Stromal Tumor

This tumor differs from the fibroma and the thecoma both

clinically and pathologically [28]. Although the latter

tumors are uncommon in the first 3 decades, more than

80% of sclerosing stromal tumors have been encountered
during the second and third decades, with an average age

at diagnosis of 27 years. In contrast to the thecoma, the

sclerosing stromal tumor has been associated with evi-

dence of estrogen or androgen secretion, or both in only

a few cases. All sclerosing stromal tumors encountered to

date have been benign.

Gross examination typically reveals a unilateral, dis-

crete, sharply demarcated mass; the neoplasm is rarely

bilateral [71]. Its sectioned surface is solid and white but

often shows areas of edema and cyst formation and foci of

yellow discoloration (> Fig. 15.37). A rare specimen pre-

sents as a unilocular cyst. Microscopic examination dis-

closes a number of distinctive features: a pseudolobular

pattern (> Fig. 15.38), in which cellular nodules are sepa-

rated by less cellular areas of dense collagenous or edem-

atous connective tissue, sclerosis within the nodules,

prominent thin-walled vessels in some of the nodules

(> Fig. 15.39), and a disorganized admixture of fibroblasts

and rounded, vacuolated cells within the nodules

(> Fig. 15.40). Occasionally, the vacuolated cells have

a signet cell appearance, creating some confusion with



. Fig. 15.33

Luteinized thecoma of type associated with sclerosing

peritonitis. Edema with microcystic change is conspicuous

. Fig. 15.34

Fibroma. The sectioned surface of the neoplasm is solid,

white, and slightly edematous

. Fig. 15.35

Fibroma. When cells are cut transversely and have pale

cytoplasm due to a minor lipid content, an erroneous

diagnosis of thecoma may result
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the signet cells of a Krukenberg tumor, but the former cells

contain lipid instead of mucin. The lipid-laden cells

appear to be inactive or weakly active lutein cells; in

the rare functioning tumors, the lutein cells resemble

more closely those encountered in a luteinized thecoma.

Rare sclerosing stromal tumors are prominently myxoma-

tous, opening the possibility that there may be overlap in

some cases with the rare ovarian myxoma [35]. Although

overlap exists between fibromas, thecomas, sclerosing

stromal tumors, and even steroid cell tumors, the presence

of various distinctive features of these four tumors, which

are presented in >Table 15.6, almost always allows a spe-

cific diagnosis.
Microcystic Stromal Tumor

These rare tumors have recently been described as

a distinctive variant within the stromal category [70]. All



. Fig. 15.36

Cellular fibroma

. Fig. 15.37

Sclerosing stromal tumor. The sectioned surface of the

neoplasm is mostly solid with focal cystic degeneration

particularly in the central region which was softer than the

peripheral yellow component

. Fig. 15.38

Sclerosing stromal tumor. Cellular pseudolobules are

separated by edematous hypocellular tumor
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the 16 tumors encountered to date have been in adults,

nonfunctioning, and stage I with a mean size of 10 cm.

They may be cystic or solid and cystic. On microscopic

examination, there are typically lobulated cellular regions

separated by hyaline bands and fibrous plaques

(> Fig. 15.41). Definitionally, however, these regions are

punctuated, oftentimes strikingly so, by small cysts

(> Fig. 15.42) that anastomose with each other, giving

a distinctive appearance and resulting in the designation

that has been given to this tumor. The neoplastic cells

contain finely granular faintly eosinophilic cytoplasm

and round to oval nuclei with small nucleoli. Mitotic

figures are rare. Occasionally there is bizarre nuclear

atypia of the degenerative type. The tumors are typically

negative for inhibin but positive for CD10. About one

third of the tumors examined to date have been

cytokeratin positive but they have been EMA negative.

The differential diagnosis of this tumor is broad and

has been recently presented in detail elsewhere [70] so will

not be repeated here. As a great many other ovarian



. Fig. 15.39

Sclerosing stromal tumor. Pseudolobule is richly

vascularized

. Fig. 15.40

Sclerosing stromal tumor. Spindle cells are mixed withmore

rounded weak lutein cells

Sex Cord-Stromal, Steroid Cell, and Other Ovarian Tumors with Endocrine, Paraendocrine, and Paraneoplastic Manifestations 15 811
tumors may have microcysts, the designation of

microcystic stromal tumor should only be made after

neoplasms have been thoroughly sampled to disclose

other foci that may merit separate categorization.
Signet-Ring Stromal Tumor

In 1976, Ramzy [129] described an unusual ovarian

tumor from a 28-year-old woman, which he designated

signet-ring stromal tumor. These tumors are rare and only

a small number of cases have been reported subsequently,

all of them being in adults, nonfunctioning and benign

[172]. There are no unique gross features. On microscopic

examination, spindle cells are diffusely distributed and

merge imperceptibly with rounded cells containing eccen-

tric nuclei and single large vacuoles, resembling signet-

ring cells (> Fig. 15.43). These cells may be diffusely

scattered or focally distributed. Stains for lipid and

mucin are negative. Electron microscopic examination
has shown that in some cases the vacuoles result from

generalized edema of the cytoplasmic matrix, in others

from swelling of mitochondria, and in still others from

cytoplasmic pseudoinclusions of edematous extracellular

matrix [40]. Negative staining for mucin excludes

a Krukenberg tumor, the most important lesion in the

differential diagnosis. There are many other differences

between the two tumors. The signet-ring stromal tumor

lacks the pseudolobulation, lipid-rich cells, and promi-

nent vascularity of the sclerosing stromal tumor. Rarely

a signet-ring change similar to that seen in this neoplasm

may be encountered in granulosa cell tumors.
Unclassified Tumors

Rare tumors in the intermediate zone between fibromas

and thecomas are impossible to classify more specifi-

cally. Such tumors are made up of cells having some but

not all the features of theca cells, containing small to



. Table 15.6

Sclerosing stromal tumor versus fibroma, thecoma, and steroid cell tumors

Sclerosing stromal tumor Fibroma Thecoma Steroid cell tumor

Age 80% under 30 years 10% under 30 years Average age 63 years 25% under 30 years

Function Almost always absent Absent Typically estrogenica Typically androgenic

Gross variegation Yes No No No

Pseudolobulation Yes Rare Rare No

Prominent ectatic vessels Yes Rare Rare Rare

Two cell types Yes No Only in luteinized form No

Hyaline plaques No Common Common No

Behavior Benign Almost always Benign Almost always benign Sometimes malignant

aLuteinized form androgenic in 11% of cases.

. Fig. 15.41

Microcystic stromal tumor, typical low power

. Fig. 15.42

Microcystic stromal tumor, high power showing microcysts
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moderate amounts of lipid, and being associated with

equivocal evidence of estrogen secretion. Such tumors

should be diagnosed as ‘‘tumor in the fibroma–thecoma

category, unclassified,’’ and often a descriptive notation

is warranted to remark on the particular features of

a given case.
Sertoli-Stromal Cell Tumors

Sertoli-stromal cell tumors contain Sertoli cells, Leydig

cells, fibroblasts, or all these cells, in varying proportions

and varying degrees of differentiation. Most tumors in this

family are Sertoli–Leydig cell tumors. Other tumors



. Fig. 15.43

Signet-ring stromal tumor
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within this group are pure Sertoli cell tumors, pure Leydig

cell tumors, and stromal-Leydig cell tumors; the latter

already have been mentioned in the discussion of

luteinized thecomas, and pure Leydig cell tumors are

considered in the section on steroid cell tumors.
Sertoli Cell Tumors

Sertoli cell tumors account for approximately 4% of

Sertoli-stromal cell tumors [114, 164, 166, 188]. The

tumors are usually nonfunctioning but seven Sertoli cell

tumors, most or all of which appear to have been of the

lipid-rich type, have resulted in isosexual pseudoprecocity.

Two of these tumors were from patients with Peutz–

Jeghers syndrome [153, 188]. One Sertoli cell tumor was

associated with progesterone as well as estrogen produc-

tion [168]. All the Sertoli cell tumors reported to date have

been unilateral and most have been stage I.

They have averaged approximately 9 cm in diameter

and typically have formed lobulated, solid, yellow or

brown masses. Microscopic examination usually shows
a uniform tubular pattern or at least focal tubules, but

a rare neoplasm is uniformly diffuse. The tubules may be

hollow or solid. The hollow tubules are lined by bland

columnar to cuboidal cells with moderate amounts of pale

or slightly eosinophilic cytoplasm. Their lumens are usu-

ally empty but may contain an eosinophilic secretion and

rarely even mucin. The solid tubules are typically elon-

gated but may be round or oval. An apparent solid pattern

results when tubules are closely packed, and in some cases,

there is a true solid pattern, particularly when the tumors

are less well differentiated than usual. In some of these

cases, there is focally an interruption of a generally solid

pattern by a fibrous stroma, which rarely can impart an

alveolar to nested pattern (> Figs. 15.44–15.46) akin to

that occasionally seen with testicular Sertoli cell tumors.

As in that situation, rarely a low-power picture vaguely

reminiscent of the alveolar pattern of dysgerminoma may

result but high-power scrutiny shows differing cytologic

features (> Fig. 15.45) and if indicated of course, immu-

nohistochemical differences will be stark (> Fig. 15.46).

Other less common patterns of Sertoli-cell neoplasia

include the presence of cords, and also trabecular

pseudopapillary, retiform, and even spindled patterns.

Tumors with the latter patterns can impart many prob-

lems in differential diagnosis as discussed in detail recently

elsewhere [114]. When the Sertoli cells contain abundant

cytoplasmic lipid, the term lipid-rich Sertoli cell tumor is

appropriate. Occasional Sertoli cell tumors have cells with

abundant eosinophilic cytoplasm [49]. There is usually

little if any nuclear atypia or mitotic activity, and the prog-

nosis is generally excellent. A few tumors exhibit moderate

degrees of nuclear atypicality, and exceptionally there is

a malignant appearance with metastases [114, 125].

The differential diagnosis of Sertoli cell tumors is

broadly similar to that of Sertoli–Leydig cell tumors, con-

sidered below. Brief note should be made of the rare

tumors with little or no tubules, one of which is illustrated

(> Figs. 15.44–15.46). Their distinction from granulosa

cell tumor is aided by lack of typical patterns of that

tumor and nuclei lacking the distinctive features of it

also. Distinction of these rare tumors from other neo-

plasms reasonably in the differential is one of the best

examples of aid of staining for inhibin (> Fig. 15.46) but

of course, it will only be obtained if the diagnosis is

entertained.
Sertoli–Leydig Cell Tumors

Sertoli–Leydig cell tumors account for less than 0.5% of all

ovarian tumors. They are divided into three main



. Fig. 15.44

Sertoli cell tumor. Aggregates of cells with eosinophilic

cytoplasm are separated by septa with an inflammatory cell

infiltrate

. Fig. 15.45

Sertoli cell tumor. High power showing typical cytology
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subtypes: well differentiated, of intermediate differentia-

tion, and poorly differentiated. The latter two categories

may additionally contain heterologous elements, a

retiform component,or both, complicating an already

often complex appearance. Sertoli–Leydig cell tumors

occur in all age groups but are encountered most often

in young women. The average age is 25 years; 75% of the

patients are 30 years of age or younger and only about 10%

are over 50 years [133, 191, 194]. The well-differentiated

tumors [190] occur on an average a decade later, and

retiform tumors [187] a decade earlier, than other

Sertoli–Leydig cell tumors. Tumors with a retiform pat-

tern are more common in the first decade than any other

subtype. Recent molecular evidence [45] has indicated

a true neoplastic nature for the Leydig cell component of

these tumors. It should be emphasized that in some

Sertoli–Leydig cell tumors, usually those that are poorly

differentiated, recognizable Leydig cells are few, and in

even some cases objectively cannot be appreciated. The
tumor is still put in the Sertoli–Leydig category when the

overall patterns fit best with that designation.
Clinical Features

Although the most striking mode of presentation of

Sertoli–Leydig cell tumors is virilization, it develops in

only about one third of the cases. In such cases, a patient

who has been having normal menstrual periods typically

begins to have oligomenorrhea, followed within a few

months by amenorrhea. There is a concomitant loss of

female secondary sex characteristics, with atrophy of the

breasts and disappearance of normal bodily contours.

Progressive masculinization is heralded by acne, with hir-

sutism, temporal balding, deepening of the voice, and

enlargement of the clitoris following in its wake. Andro-

genic manifestations are lower in tumors containing het-

erologous elements and lower again in those having

a prominent retiform component. The androgen secretion

by the tumor also may result in erythrocytosis.



. Fig. 15.46

Sertoli cell tumor. Positive inhibin stain of tumor seen in

two prior figures
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Plasma levels of testosterone, androstenedione, and

other androgens, alone or in combination, may be ele-

vated in patients with Sertoli–Leydig cell tumors.

The urinary 17-ketosteroid values usually are normal

or only slightly raised, although occasionally a high level

has been recorded. These findings are in contrast to

those associated with virilizing adrenal tumors, which

often are accompanied by high urinary levels of 17-

ketosteroids. The values for plasma androgens and uri-

nary 17-ketosteroids are not reliable, however, in the

differentiation of ovarian and adrenal virilizing tumors

because the latter often are associated with elevated

testosterone and normal urinary 17-ketosteroid levels

[5]; also, tests involving attempted stimulation by tropic

hormones and suppression by gonadal and adrenocortical

steroids have not proved decisive in differentiating these

tumors. Occasional Sertoli–Leydig cell tumors are associ-

ated with elevated plasma levels of alpha-fetoprotein but

values as high as those accompanying yolk sac tumors are

rare [13, 53].
Approximately, 50% of patients with Sertoli–Leydig

cell tumors have no endocrine manifestations and usually

complain of abdominal swelling or pain. Occasional

tumors have been associated with various estrogenic syn-

dromes similar to those of the granulosa cell tumor.

At laparotomy, almost all Sertoli–Leydig cell tumors

are unilateral. The tumors are stage Ia in about 80% of

the cases; in 12% the tumor has either ruptured or

involved the external surface of the ovary, and in 4%

ascites is present. Only about 2.5% of the tumors have

spread beyond the ovary, usually within the pelvis and

rarely into the upper abdomen. Poorly differentiated

tumors more often are ruptured and present at

a higher stage than tumors of intermediate differentia-

tion. Well-differentiated tumors are essentially invari-

ably state Ia.
Gross Findings

Sertoli–Leydig cell tumors vary greatly in their gross

appearance (> Figs. 15.47–15.49), like granulosa cell

tumors, and these neoplasms usually cannot be distin-

guished on gross examination alone. There are, how-

ever, a few general differences. Sertoli–Leydig cell

tumors contain blood-filled cysts less often than

granulosa cell tumors and, unlike the latter, almost

never have the appearance of a unilocular thin-walled

cyst. Sertoli–Leydig cell tumors vary in size frommicro-

scopic to huge masses but most are between 5 and 15

(average, 13.5) cm in diameter. Poorly differentiated

tumors including those with mesenchymal heterolo-

gous elements tend to be larger than those of better

differentiation and contain areas of hemorrhage and

necrosis more frequently. Tumors with heterologous

or retiform components are cystic more often than

tumors without these elements. The heterologous

tumors occasionally simulate mucinous cystic tumors

on gross examination, and retiform tumors may contain

large, edematous papillae, resembling serous papillary

tumors or be very soft (> Fig. 15.49). The latter aspects

are rare or absent features of granulosa cell tumor.
Well-Differentiated Tumors

These tumors are characterized by a predominantly tubu-

lar pattern (> Fig. 15.50) [190]. On low-power examina-

tion, a nodular architecture often is conspicuous, with

fibrous bands separating lobules composed of hollow or

less often solid tubules; in some tumors tubules of



. Fig. 15.50

Sertoli–Leydig cell tumor, well differentiated. Hollow and

solid tubules are separated by Leydig cells in intervening

stroma

. Fig. 15.47

Sertoli–Leydig cell tumor. The sectioned surface of the

neoplasm is solid yellow and lobulated

. Fig. 15.49

Sertoli–Leydig cell tumor with retiform pattern. The tumor

on the left was soft and ‘‘spongy,’’ a feature of many such

tumors. Edematous polypoid structures project into the

lumen of another neoplasm that was more cystic (right)

. Fig. 15.48

Sertoli–Leydig cell tumor with mucinous heterologous

elements. The sectioned surface of the tumor is mostly

mucoid with a minor solid yellow component
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both types are present. The hollow tubules typically are

round to oval and small, but may be cystically dilated,

and some of them resemble the tubular glands of a

well-differentiated endometrioid adenocarcinoma

(> Fig. 15.51) [94]. The lumens usually are devoid of

conspicuous secretion but in some cases eosinophilic

fluid, which is occasionally mucicarminophilic, is present.

The solid tubules typically are elongated but may be round

or oval and occasionally resemble prepubertal or atrophic

testicular tubules. The tubules contain cuboidal to colum-

nar epithelial cells with round or oblong nuclei without



. Fig. 15.51

Sertoli–Leydig cell tumor, well differentiated.

Pseudoendometrioid tubules

. Fig. 15.52

Sertoli–Leydig cell tumor of intermediate differentiation.

Cellular lobules are intersected by a slightly edematous

stromal component containing Leydig cells
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prominent nucleoli. Nuclear atypicality usually is absent

or minimal, and mitotic figures are rare. The cells lining

the hollow tubules and filling the solid tubules typically

contain moderate amounts of dense cytoplasm, but in

some cases, varying numbers of them have abundant

pale cytoplasm rich in lipid. The stromal component

consists of bands of mature fibrous tissue containing var-

iable but usually conspicuous numbers of Leydig cells

(> Fig. 15.40). These cells may contain abundant

lipochrome pigment; crystals of Reinke are identified in

some of the Leydig cells in approximately 20% of the cases.

Ossification has been described in one case [101].
Tumors of Intermediate and Poor
Differentiation

These tumors form a continuum characterized by

a variety of patterns and combinations of cell types

(> Figs. 15.52–15.57). Some tumors exhibit intermediate
differentiation in some areas and poor differentiation in

others and, less commonly, tumors of intermediate differ-

entiation contain well-differentiated foci. Either the

Sertoli cells or Leydig cells or both may exhibit varying

degrees of immaturity. In the tumors of intermediate

differentiation, immature Sertoli cells with small, round,

oval, or angular nuclei are arranged typically in poorly

defined masses, often creating a lobulated appearance on

low power (> Fig. 15.52); solid and hollow tubules

(> Fig. 15.55), nests, thin cords resembling the sex cords

of the embryonic testis, and broad columns of Sertoli cells

often are present. There is sometimes an alveolar pattern

(> Fig. 15.54) and as with some well-differentiated tumors

some tubules may be pseudoendometrioid. Cysts that

range from small to large may be seen (> Fig. 15.57) and

when they contain eosinophilic secretion, may create

a thyroid-like appearance; follicle-like spaces are encoun-

tered rarely. The Sertoli cells, or the Leydig cells, may have

bizarre nuclei similar to those seen in some granulosa cell



. Fig. 15.53

Sertoli–Leydig cell tumor of intermediate differentiation.

Nests and cords of immature Sertoli cells and clusters of

Leydig cells with abundant cytoplasm

. Fig. 15.54

Sertoli–Leydig cell tumor of intermediate differentiation,

alveolar pattern
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tumors [186]. The Sertoli cell aggregates are separated by

a stromal component that ranges from fibromatous to

densely cellular to edematous and typically contain clus-

ters of well-differentiated Leydig cells. Occasionally, part

or all of the stromal component is made up of immature,

cellular mesenchymal tissue resembling a nonspecific sar-

coma. The Sertoli and Leydig cell elements, singly or

together, may contain varying and sometimes large

amounts of lipid in the form of small or large droplets.

Poorly differentiated Sertoli–Leydig cell tumors originally

were classified as sarcomatoid because, aside from the

presence of specifically diagnostic elements, they resemble

fibrosarcomas; however, they often have a diffuse pattern

that is not clearly recognizable as that of a fibrosarcoma.

We reserve the designation ‘‘poorly differentiated’’ for

Sertoli–Leydig cell tumors that lack in large areas, any

recognizable patterns of the neoplasm, but definitionally

there must be at least minor foci that enable categorization

as Sertoli–Leydig cell tumor.
Retiform Sertoli–Leydig Cell Tumor

Fifteen percent of Sertoli–Leydig cell tumors are com-

posed, usually partially but occasionally entirely, of tubu-

lar structures arranged in a pattern resembling that of the

rete testis [99, 134, 161, 187]. So far a retiform pattern has

been encountered only in tumors that are otherwise inter-

mediate or poorly differentiated. Microscopic examina-

tion reveals a network of irregularly branching, elongated,

narrow, often slit-like tubules and cysts into which papil-

lae or polypoid structures may project (> Figs. 15.58 and
> 15.59). The tubules and cysts may contain eosinophilic

secretion; they are lined by epithelial cells that exhibit

varying degrees of stratification and nuclear atypicality.

The papillae and polyps are of three types: most com-

monly they are small and rounded or blunt, often

containing hyalinized cores; sometimes they are large

and bulbous, containing edematous cores. Finally, in

some cases, they are delicate and branch extensively and

may be lined by stratified cells, simulating the papillae of



. Fig. 15.55

Sertoli–Leydig cell tumor of differentiation. Solid tubules

and rare hollow tubules

. Fig. 15.56

Sertoli–Leydig cell tumor of intermediate differentiation.

Jumbled admixture of Sertoli and Leydig cells and focal

tubules
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a serous tumor of borderline or invasive type. A common

finding in the retiform Sertoli–Leydig cell tumor is the

presence of columns or ribbons of immature Sertoli cells.

The stroma within a retiform area may be hyalinized or

edematous (> Fig. 15.60), moderately cellular, or densely

cellular and immature.
Heterologous Sertoli–Leydig Cell Tumor

Heterologous elements occur in approximately 20% of

Sertoli–Leydig cell tumors, most of which are of interme-

diate differentiation but some are poorly differentiated

[105, 156]. Glands and cysts lined by moderately to well-

differentiated gastric-type or intestinal-type epithelium

(> Fig. 15.61) are most common. The intestinal-type epi-

thelium at times may contain goblet cells, argentaffin cells,

and rarely Paneth cells [183]. The argentaffin cells [1]

rarely give rise to small foci of carcinoid [145], typically

taking the form of tiny aggregates or cords of cells

(> Fig. 15.62) that may have admixed goblet cells,
imparting a goblet-cell carcinoid morphology. Exception-

ally, there is a more classic closely packed appearance of

insular carcinoid that sometimes can even form a grossly

evident nodule. Stromal heterologous elements are seen in

5% of all Sertoli–Leydig cell tumors [127]. Islands of fetal-

type cartilage arising on a sarcomatous background, areas

of embryonal rhabdomyosarcoma, or both (> Fig. 15.63)

are seen. Rarely, Sertoli–Leydig cell tumors of conven-

tional or heterologous type contain cells resembling hepa-

tocytes [100, 182], and one contained retinal tissue and

another had neuroblastoma in recurrent tumor [127].
Differential Diagnosis

Because of their many patterns, Sertoli-stromal cell

tumors often are difficult to differentiate from tumors

outside the sex cord-stromal category as well as from

granulosa cell tumors. The small hollow tubular struc-

tures, solid tubular aggregates, and cords that occasionally



. Fig. 15.57

Sertoli–Leydig cell tumor, of intermediate differentiated,

microcystic pattern

. Fig. 15.58

Sertoli–Leydig cell tumor with retiform pattern. Prominent

papillae
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are seen in endometrioid carcinomas may closely mimic

structures characteristically encountered in Sertoli and

Sertoli–Leydig cell tumors. Endometrioid carcinomas

also may contain luteinized stromal cells that resemble

Leydig cells, creating an even greater problem in differen-

tiation. Mucin secretion, areas of squamous differentia-

tion that range from nests of uniform immature spindle-

shaped epithelial cells to morules to keratinizing foci, and

an adenofibromatous component of common epithelial

type are present in most endometrioid carcinomas, facil-

itating their diagnosis. Clinical features, such as the usual

older age of the patient and the absence of androgenic

manifestations, support the diagnosis of endometrioid

carcinoma, but it must be emphasized that endometrioid

carcinomas occasionally have a functioning stroma, which

sometimes is manifested clinically by estrogenic changes

and rarely by virilization. Immunohistochemical staining

for EMA may be helpful in difficult cases because it is

almost always positive in cases of endometrioid carcinoma

and only rarely focally positive in a few cells within
a Sertoli–Leydig cell tumor. Sertoli–Leydig cell tumors

may be simulated by primary or metastatic endometrioid

stromal sarcomas. Criteria that are applicable in the dif-

ferential diagnosis of these tumors with granulosa cell

tumors also are helpful in this situation.

Rarely the alveolar pattern of a Sertoli–Leydig cell

tumor, or Sertoli cell tumor, may suggest the diagnosis

of dysgerminoma. There is not the typical scattering of

lymphocytes of the germ cell tumor and on high-power

scrutiny, there are marked differences in the cytologic

features of the neoplastic cells. Should it be indicated,

immunohistochemistry will have differing results.

The tubular Krukenberg tumor may mimic a Sertoli–

Leydig cell tumor especially if luteinization of the stroma

is present; further, confusion arises if the former tumor is

associated with virilization. Tubular Krukenberg tumors

are bilateral, however, in most cases and contain markedly

atypical cells, including signet-ring cells that contain

mucin, easily demonstrable by special stains. Other gen-

eral features of metastatic tumors will aid in cases of

Krukenberg tumor.



. Fig. 15.59

Sertoli–Leydig cell tumor with retiform pattern. Slit-like

spaces are conspicuous

. Fig. 15.60

Sertoli–Leydig cell tumor with retiform pattern. Prominent

edematous stroma
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Carcinoid tumors, especially those of the trabecular

type, may be confused with Sertoli–Leydig cell tumors of

intermediate differentiation. The ribbons of the former,

however, are longer, thicker, and more uniformly distrib-

uted than the sex cord-like formations of the latter. Also,

rare carcinoid tumors with a solid tubular pattern can be

difficult to distinguish from well-differentiated Sertoli cell

tumors. Examination of the stroma of carcinoid tumors

may be helpful in the differential diagnosis. It is typically

less cellular and more fibromatous than that of Sertoli–

Leydig cell tumors and rarely contains Leydig cells,

typically at the periphery. Primary carcinoid tumors are

associated with teratomatous elements in 70% of the

cases, and metastatic carcinoids are almost always bilateral

and usually are associated with an obvious primary tumor

of the intestine and metastases elsewhere in the abdomen.

Immunohistochemistry should be definitive in the occa-

sional case in which it is needed.

The tubules seen in ovarian wolffian tumors may

be indistinguishable from those seen in Sertoli and
Sertoli–Leydig cell tumors but are virtually always accom-

panied by other patterns that exclude the diagnosis of a

sex cord-stromal tumor.

Although in the past, Sertoli–Leydig cell tumors with

heterologous elements were sometimes considered

‘‘teratomatous’’ [130], there are marked differences in

the overall constituents of Sertoli–Leydig cell tumors and

teratomatous neoplasms such that distinction between the

two should be straightforward in the great majority of

cases. Rare heterologous neoplasms have a dominant

mucinous cystic component and the diagnostic Sertoli–

Leydig elements can be absent on certain slides, but judi-

cious sampling will variably show them, by definition.

The retiform variant of Sertoli–Leydig cell tumor

causes specific problems in differential diagnosis.

A common misdiagnosis is yolk sac tumor, which is

suggested clinically by the young age of the patient and

pathologically by the presence of papillae within cystic

spaces. The occurrence of androgenic manifestations

with about 20% of cases of retiform Sertoli–Leydig cell



. Fig. 15.61

Sertoli–Leydig cell tumor with heterologous elements.

Mucinous glands are separated by intermediate form of

tumor

. Fig. 15.62

Sertoli–Leydig cell tumor with heterologous elements.

Clusters and cords of carcinoid cells
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tumor, however, contrasts with the rare occurrence of such

changes in cases of yolk sac tumor, attributable to a func-

tioning stroma. On gross examination, the retiform

tumors generally appear less malignant than yolk sac

tumors, and microscopic examination reveals less primi-

tive-appearing cells. The presence of other distinctive pat-

terns of either tumor and positive immunohistochemical

staining for alpha-fetoprotein in the yolk sac tumor

almost always facilitate the diagnosis.

A greater problem in the differential diagnosis of

retiform Sertoli–Leydig cell tumors arises because of

their characteristic papillary patterns and the frequent

presence of cellular stratification particularly if those

features predominate. Under such circumstances, a

misdiagnosis of a serous tumor of borderline malignancy

or a serous or endometrioid carcinoma occasionally is

made. A variety of clinical and pathologic features, includ-

ing the young age of the patient, the association with

virilization, and the presence of other more easily recog-

nizable patterns of Sertoli–Leydig cell tumor, are helpful
clues to the correct diagnosis. Finally, the juxtaposition of

epithelial and immature mesenchymal elements in some

retiform tumors, and in some cases additional mesenchy-

mal heterologous elements, has caused confusion with

a malignant mesodermal mixed tumor, but the features

already outlined also serve to exclude the latter diagnosis.

Because occasional sex cord-stromal tumors

have a morphologic appearance intermediate between

granulosa cell tumors and Sertoli–Leydig cell tumors or

exhibit features of both tumors, it is sometimes difficult

to decide whether a given tumor should be placed in the

granulosa, Sertoli–Leydig cell, or mixed category. Major

criteria that help to differentiate granulosa cell tumors and

Sertoli–Leydig cell tumors are listed in >Table 15.7.
Clinical Behavior and Treatment

After the removal of a virilizing Sertoli–Leydig cell tumor,

normal menses characteristically resume in about 4 weeks.



. Fig. 15.63

Sertoli–Leydig cell tumor with heterologous elements. Rare

nests of darkly staining Sertoli cells with bands of skeletal

muscle and focus of cartilage

. Table 15.7

Adult granulosa cell tumor versus Sertoli–Leydig cell tumor

Granulosa cell tumor Sertoli–Leydig cell tumor

All age groups, mostly

postmenopausal

Mainly young women

Usually estrogenic, rarely

androgenic

Usually androgenic,

occasionally estrogenic

Microfollicular,

macrofollicular, trabecular,

insular and diffuse patterns

Hollow or solid tubules,

cords, diffuse patterns

Granulosa cells usually

mature with pale, often

grooved nuclei

Sertoli cells often immature

Fibrothecomatous

component common

Fibromatous component

uncommon; mesenchyme

often immature and cellular,

or edematous

Steroid-type cells (lutein

cells) usually not prominent

and uncommonly clustered

Steroid-type cells (Leydig

cells) tend to cluster; rarely

contain crystals of Reinke

Heterologous elements rare Heterologous elements in

20% of cases

Retiform elements absent Retiform elements in 15% of

cases
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The excessive hair usually diminishes to some extent.

Clitoromegaly and deepening of the voice are less apt to

regress. The prognosis in cases of Sertoli–Leydig cell

tumor is closely related to their stage and degree of differ-

entiation. The rare tumors that present in an advanced

stage have a poor prognosis, with a mortality rate of 100%

in our series [191]. The survival rates of patients with stage

I tumors correlate with the degree of differentiation. In

our series, none of the well-differentiated tumors, 11% of

those of intermediate differentiation, 59% of the poorly

differentiated tumors, and 19% of those with heterologous

elements were clinically malignant. The homologous com-

ponent of the tumor was poorly differentiated in all eight

clinically malignant tumors in the heterologous category,

and in seven of these the heterologous elements included

skeletal muscle, cartilage, or both.

Earlier studies in the literature failed to establish

a relation between the degree of differentiation of

Sertoli–Leydig cell tumors and their prognosis, but later
investigations have supported the findings in our series. In

our study, there also was evidence that the presence of

a retiform pattern had an adverse effect on the prognosis;

25% of stage I tumors of intermediate differentiation with

a retiform component were malignant as opposed to 10%

of those with no retiform component [191]. It is notewor-

thy that the only stage III tumor of intermediate differen-

tiation in our series had an almost completely retiform

pattern, and we have seen an additional Sertoli–Leydig cell

tumor with a predominantly retiform pattern that was

stage III. Rupture also adversely affected the outcome of

stage I tumors. Thirty percent of the tumors of interme-

diate differentiation that had ruptured were clinically

malignant, in contrast to only 7% of those that were intact;

in the poorly differentiated category, 86% of the ruptured

tumors were malignant compared with 45% of those that

had not ruptured.

In contrast to granulosa cell tumors, which often recur

many years after primary therapy, Sertoli–Leydig cell

tumors typically reappear relatively early. Sixty-six percent

of the malignant tumors in our series recurred within 1

year and only 6.6% recurred after 5 years. The recurrent

tumor usually is confined to the pelvis and abdomen, but

distant metastases to the lung, scalp, and supraclavicular
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lymph nodes have been reported. Three of the patients in

our series had parenchymal liver metastases.

The treatment of a patient with Sertoli–Leydig cell

tumor depends on her age, the stage of her tumor, the

presence or absence of rupture, and the degree of dif-

ferentiation. In young women, the low frequency of

bilaterality justifies the performance of a unilateral

salpingo-oophorectomy if the tumor is stage IA and pres-

ervation of fertility is desired. More aggressive surgical

therapy and adjuvant therapy are indicated for

advanced-stage tumors. Adjuvant therapy also may be

advisable for stage I tumors that are poorly differentiated,

contain mesenchymal heterologous elements, or are rup-

tured tumors of intermediate differentiation.
Other Types of Sex Cord-Stromal Tumors

Gynandroblastoma

Gynandroblastoma, an extremely rare tumor [5], has been

greatly overdiagnosed. Because small foci of ovarian cell

types often are encountered in well-sampled, otherwise

typical Sertoli–Leydig cell tumors and conversely, testicu-

lar cell types are demonstrable focally in occasional

granulosa-stromal cell tumors, the diagnosis of gynandro-

blastoma should be restricted to the very rare tumors that

contain significant components of both forms of neopla-

sia. According to our criteria, the minor component

should account for at least 10% of a tumor in the sex

cord-stromal category to warrant a diagnosis of gynandro-

blastoma. As indicated in the introductory remarks, we

prefer to avoid the designation gynandroblastoma for

reasons noted there. The nature of the hormones secreted

by a sex cord-stromal tumor should not determine its

morphologic diagnosis in view of the proven capacity of

tumors of testicular cell types to secrete estrogens and of

those of ovarian cell types to produce androgens.
Sex Cord Tumor with Annular Tubules

This neoplasm is characterized basically by the presence

of simple and complex annular tubules (> Figs. 15.64 –

15.66) [143, 192]. The simple tubules have the shape

of a ring, with the nucleus oriented peripherally and

around a central hyalinized body composed of basement

membrane material; an intervening anuclear cytoplasmic

zone forms the major component of the ring. The much

more numerous complex tubules are rounded struc-

tures made up of intercommunicating rings revolving
aroundmultiple hyaline bodies. Tumors containing annu-

lar tubules have been interpreted as Sertoli cell tumors by

some observers [164] and granulosa cell tumors by others

[59], but the pattern of growth has features intermediate

between these two tumors, albeit focal differentiation into

both typical Sertoli cell tumor with elongated tubules

and typical granulosa cell tumor with Call–Exner bodies

is seen in some of the cases. Sertoli-type cells have

been identified ultrastructurally by the demonstration of

Charcot–Bottcher filament bundles [164] which are con-

sidered specific cytoplasmic inclusions of Sertoli cells.

Sex cord tumors with annular tubules vary both clini-

cally and pathologically, depending on whether the patient

has Puetz–Jeghers syndrome or not (> Table 15.8). Almost

all female patients with this syndrome whose ovaries

have been examined microscopically have had sex cord

tumorlets with annular tubules, which have beenmultifocal

and bilateral in at least two thirds of the cases; the largest

reported lesion in a patient with this syndrome was 3 cm in

diameter. Focal calcification has been seen inmore than half

the cases. In almost all the patients, the lesions have been

incidental findings in ovaries removed for other reasons. All

the tumorlets associated with Peutz–Jeghers syndrome have

been benign, warranting conservative treatment.

In patients without Peutz–Jeghers syndrome

(> Fig. 15.66), in contrast, the tumors are almost always

unilateral and usually form palpable masses. Transitions

to typical granulosa cell tumor are much more com-

mon than in tumorlets associated with Peutz–Jeghers

syndrome. A focal solid proliferation of cells with eosino-

philic cytoplasmmay be seen (> Fig. 15.66). Forty percent

of the patients have had manifestations of estrogen secre-

tion; progesterone secretion, as evidenced by a decidual

change of the endometrium, is relatively common. At least

one fifth of the tumors have been clinically malignant,

with a characteristic spread via the lymphatic system.

Recurrences often are late. In one remarkable case, multi-

ple recurrences occurred, mostly within regional and distal

lymph nodes, over a period of 24 years, with each recur-

rent tumor removed surgically. In that case, the tumor

produced large amounts of müllerian-inhibiting sub-

stance as well as progesterone, both of which were found

useful as tumor markers in the serum in monitoring the

course of the patient [58].

Four other ovarian tumors from girls with Peutz–

Jeghers syndrome have caused sexual precocity. Two of

them, occurring in sisters, had the features of Sertoli cell

tumors with lipid storage [153], whereas the other two had

microscopic findings that were unique in our experience,

including diffuse areas, tubular differentiation, microcysts,

and papillae, and the presence of two distinctive cell types,



. Fig. 15.64

Sex cord tumor with annular tubules. Several foci are

present within ovary from patient with Peutz–Jeghers

syndrome

. Fig. 15.65

Sex cord tumor with annular tubules. Simple and complex

annular tubules encircle hyaline material
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one containing abundant eosinophilic cytoplasm and the

other scanty cytoplasm [177]. All four tumors appeared to

be clinically benign.
Sex Cord-Stromal Tumors, Unclassified

Sex cord-stromal tumors, unclassified, is a poorly defined

group of tumors that accounts for less than 10% of those

in the sex cord-stromal category [148, 151]. This group

includes neoplasms in which a predominant pattern of

testicular or ovarian differentiation is not clearly recog-

nizable. The boundary lines between these tumors and

those of both ovarian and testicular cell types are vague

because interpretations of intermediate patterns of growth

and closely similar cell types inevitably are subjective.

Talerman and his associates [162] have described

a group of sex cord-stromal tumors, containing diffuse

fibrothecomatous and/or granulosa cell-like proliferation
as well as areas of tubular differentiation in most of the

cases. These authors have interpreted these tumors, which

differ in appearance from usual forms of Sertoli–Leydig

cell tumor, as diffuse nonlobular androblastomas, but in

our opinion, it is more appropriate to place them in the

unclassified sex cord-stromal category.
Sex Cord-Stromal Tumors During
Pregnancy

Sex cord-stromal tumors may be particularly difficult to

subclassify when they occur in pregnant patients because

of alterations of their usual clinical and pathologic fea-

tures. Their diagnosis is rarely suggested clinically because

estrogenic manifestations are not recognizable during

pregnancy, and androgenic manifestations are rare, possi-

bly because of the ability of the placenta to aromatize

androgens to estrogens. Indeed, virilization of a preg-

nant patient is much more likely to be caused by



. Table 15.8

Sex cord tumor with annular tubules with and without

Peutz–Jeghers syndrome

With Without

Bilateral 62% 5%

Grossly visible 27% 75%

Size 3 cm or less Usually large

Multifocal 82% 6%

Calcification 62% 12%

Clinically malignant 0 20%a

Adenoma malignum Occassional Absent
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a nonneoplastic lesion such as the pregnancy luteoma or

hyperreactio luteinalis or by a tumor with functioning

stroma than a sex cord-stromal tumor. In one study,

17% of 36 sex cord-stromal tumors that were removed

during pregnancy were placed in the unclassified group,

and many of those which were classified in the granulosa

cell or Sertoli–Leydig cell category had large areas with an

indifferent appearance [179]. The features that led to

difficulty in classification were the presence of prominent

intercellular edema (> Fig. 15.67), increased luteinization

in the granulosa cell tumors, andmarked degrees of Leydig

cell maturation in one third of the Sertoli–Leydig cell

tumors. All these changes, which were most common in

tumors removed during the third trimester, tended to

obscure the underlying architecture. The behavior of

sex cord-stromal tumors during pregnancy appeared to

be similar to that of tumors of similar type unassociated

with pregnancy on the basis of limited follow-up of

36 cases.
. Fig. 15.66

Sex cord tumor with annular tubules. There is a focal solid

proliferation. There was no evidence of Peutz–Jeghers

syndrome in the patient with this neoplasm
Steroid Cell Tumors

The terms lipid cell tumor and lipoid cell tumor were

applied for many years to ovarian neoplasms composed
aOnly grossly visible tumors used in this evaluation.

. Fig. 15.67

Sex cord-stromal tumor with unclassified features. The

pateint was pregnant. There is prominent edema



. Table 15.10

Clinical and pathologic features of steroid cell tumors

Stromal

luteoma

C+ hilus

cell

tumor

C� hilus

cell

tumor

Steroid

cell

tumor

NOS
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entirely of cells resembling typical steroid hormone-

secreting cells, that is, lutein cells, Leydig cells, and adrenal

cortical cells [165]. However, as many as 25% of tumors

in this category contain little or no lipid, and several years

ago, the term steroid cell tumors was introduced for these

neoplasms, because it reflects both the morphologic fea-

tures of the neoplastic cells and their propensity to secrete

steroid hormones [144]. These tumors, which account

for approximately 0.1% of ovarian tumors, have been sub-

divided into two subtypes according to their cell of origin

and a third subtype whose specific cell lineage is unknown

(> Table 15.9). The features of the various subtypes of

steroid cell tumors are contrasted in >Table 15.10.

Age range,

years (mean)

28–74

(58)

32–75

(57)

34–82

(61)

2–80

(43)

Virilization/

hirsutism

12% 83% 33% 52%

Estrogenic

manifestations

60% 0 44% 8%

Duration of

androgenic

manifestations

1.5–5

years

2–20

years

1–24

years

0.5–30

years

Cushing’s

syndrome

0 0 0 6%

Diameter, cm

(mean)

1.3 2.4 1.8 8.4

Stromal

hyperthecosis

92% 42% 67% 23%

C, Reinke crystal; NOS, not otherwise specified.

Source: From [120].
Stromal Luteoma

The stromal luteoma accounts for approximately 25% of

steroid cell tumors [61]. This designation is applied to

small steroid cell tumors that lie within the ovarian stroma

(Fig. 19.69) and therefore are presumed to arise from it.

Such an origin is supported by the capacity of the ovarian

stroma to differentiate into lutein cells in the nonneoplastic

disorder designated stromal hyperthecosis [157]. Adrenal

rest cells and Leydig cells, the other possible sources of

tumors of this type, on the other hand, have been identi-

fied within the ovarian stroma on only extremely rare

occasions. The diagnosis of stromal luteoma is supported

in approximately 90% of the cases by the finding of stro-

mal hyperthecosis elsewhere in the same or contralateral

ovary. In some cases of the latter disorders, the nests of

lutein cells may form nodules (nodular hyperthecosis).

The dividing line between a large hyperthecotic nodule

and a stromal luteoma is arbitrary; we reserve the former

designation for large nodular foci of microscopic size and

the latter for nodules that are grossly visible.

Stromal luteomas are almost always less than 3 cm in

diameter and, with rare exceptions, are unilateral. They

are well circumscribed, solid, and usually gray-white or

yellow, but one third of them have red or brown areas or

are uniformly so (> Fig. 15.68).
. Table 15.9

Steroid cell tumors

Stromal luteoma

Leydig cell tumors

Hilus cell tumor

Leydig cell tumor, nonhilar type

Steroid cell tumor, not otherwise specified
Microscopic examination of a stromal luteoma reveals

a more or less rounded nodule of cells of lutein type that

generally contain relatively little lipid. Intracytoplasmic

lipochrome pigment may be conspicuous. The nuclei are
. Fig. 15.68

Stromal luteoma. The tumor is dark brown
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small and round with a single prominent nucleolus. Mito-

ses generally are rare. The cells may be arranged diffusely

or in small nests or cords and are more or less completely

surrounded by ovarian stroma. One confusing feature,

seen in about 20% of the cases, is focal degeneration,

with the formation of irregular spaces that may simulate

glands or vessels. These spaces may contain, or be sur-

rounded by, lipid-laden cells and chronic inflammatory

cells and may be associated with fibrosis. In some cases

they contain red blood cells. Some steroid cell tumors in

the ‘‘not otherwise specified’’ category may be overgrown

stromal luteomas, but the specific diagnosis cannot be

made with certainty when the tumor is no longer confined

to the ovarian stroma.

Eighty percent of stromal luteomas occur in post-

menopausal women. The initial symptom in 60% of

patients is abnormal vaginal bleeding probably related

to hyperestrinism, although whether the tumor secretes

estrogen directly or secretes an androgen that is converted

peripherally to an estrogen is unknown. Androgenic man-

ifestations are present in only 12% of the cases. This profile

of hormonal function is the opposite of that associated

with other categories of steroid cell tumor, which usually

are androgenic and only occasionally estrogenic. Underly-

ing stromal hyperthecosis may contribute to the clinical

picture in some cases, particularly those in which there is

a long history of hormonal disturbance. Stromal luteomas

are benign.
Leydig Cell Tumors

A Leydig cell nature of a steroid cell tumor can be proved

only by the identification of the more or less specific

crystals of Reinke in the cytoplasm of the neoplastic cells

on either light microscopic or electron microscopic exam-

ination [156]. Because only 35–40% of Leydig cell tumors

of the testis contain crystals of Reinke on light microscopic

examination and Leydig cells cannot be differentiated

from lutein cells or adrenal cortical cells in the absence

of these inclusions, it is probable that a number of unclas-

sified steroid cell tumors are Leydig cell tumors that can-

not be identified specifically as such.

Ovarian Leydig cell tumors have been divided into two

subtypes by Roth and Sternberg [135], the hilus cell tumor

and the Leydig cell tumor, nonhilar type. The former,

which is much more common, originates in the ovarian

hilus from hilar Leydig cells, which have been identified in

80–85% of adult ovaries, usually lying in relation to

nonmedullated nerve fibers [156]. Hilus cell tumors,

which account for approximately 20% of steroid cell
tumors [120], occur at an average age of 58 years and

cause hirsutism or virilization in three quarters of the

cases; they are rarely associated with estrogenic mani-

festations. The androgenic changes typically have a less

abrupt onset and are milder than those associated with

Sertoli–Leydig cell tumors. They sometimes have been

present for many years. The urinary 17-ketosteroid levels

usually are normal or only slightly elevated because these

tumors produce predominantly the potent androgen, tes-

tosterone, which is not a 17-ketosteroid, instead of the

weaker androgens androstenedione and dehydroepian-

drosterone, elevations of which are typically associated

with high values of urinary 17-ketosteroids. Hilus cell

tumors exceptionally are palpable preoperatively. They

are rarely bilateral. There is no convincing example of

malignant Leydig cell tumor in the literature.

Hilus cell tumors usually are reddish brown to yellow,

are centered in the hilar region, and rarely are large (mean

diameter, 2.4 cm). Microscopic examination typically

reveals a circumscribed mass of steroid cells with abun-

dant eosinophilic cytoplasm and little intracellular lipid;

cytoplasmic lipochrome pigment may be abundant. The

cells usually are distributed diffusely but occasionally their

nuclei cluster and are separated by nucleus-free eosino-

philic zones. This pattern (> Fig. 15.69) is highly sugges-

tive of a hilus cell tumor even in the absence of crystals of

Reinke. In some tumors, the presence of a prominent

fibrous stroma imparts a nodular appearance. An unusual

feature in one third of the cases is fibrinoid replacement of

the walls of moderate-sized vessels (> Fig. 15.69), unac-

companied by inflammatory cell infiltration. Degenerative

spaces similar to those seen in stromal luteomas may be

present. The tumor cells typically contain abundant gran-

ular eosinophilic cytoplasm; occasional cells have spongy

cytoplasm, indicating the presence of lipid. Cytoplasmic

lipochrome pigment, which usually is sparse, is present

in most cases. The typically round nuclei often are

hyperchromatic and contain single small nucleoli; there

may be slight to moderate variation in nuclear size and

shape, and occasionally bizarre nuclei (> Fig. 15.69) and

multinucleated cells are encountered. Rare mitotic figures

occasionally are present. Pseudoinclusions of cytoplasm

into the nucleus may be seen. Elongated eosinophilic

Reinke crystals of varying sizes are present in varying

numbers in the cytoplasm or sometimes in the nucleus,

but often are found only after prolonged search.

The diagnosis of hilus cell tumor is favored if a crystal-

free steroid cell tumor located in the hilus has a background

of hilus cell hyperplasia, is associated with nonmedullated

nerve fibers, has fibrinoid necrosis of blood vessel walls, or

shows nuclear clustering with intervening nucleus-free



. Fig. 15.69

Hilus cell tumor. Several noteworthy features, all clues to

this variant of steroid cell tumor, are seen – clusters of

tumor cells, fibrinoid necrosis of vessel walls, and focal

bizarre nuclei
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zones [120]. On electron microscopic examination, crys-

tals of Reinke typically are needle shaped when cut longi-

tudinally and hexagonal when cut in cross section. The

interior of the crystal has a cross-hatched appearance.

Intracytoplasmic eosinophilic spheres, which may be crys-

tal precursors, also are typically present but are not spe-

cific for hilus cell tumors. Stromal hyperthecosis, hilus cell

hyperplasia, or both are associated findings in occasional

cases. The Leydig cell tumor of nonhilar type is thought to

arise directly from ovarian stromal cells. Only four exam-

ples of this tumor have been reported [135] and, except for

their location, their clinical and pathologic features have

not differed from those of hilus cell tumors. An ovarian

stromal cell derivation of these tumors is supported by the

very rare finding of Leydig cells containing crystals in the

steroid cell nests of ovaries that otherwise have the typical

appearance of stromal hyperthecosis. In some cases in

which a Leydig cell tumor is in equal contact with ovarian
stroma and hilar stroma, it may be impossible to deter-

mine whether it is of the hilar or nonhilar type.
Steroid Cell Tumor, Not Otherwise Specified

These tumors occur at any age but typically at a younger

age (mean, 43 years) than other types of steroid cell tumor,

and in contrast to the latter, occasionally occur before

puberty [60]. Steroid cell tumors not otherwise specified

(NOS) are associated with androgenic changes, whichmay

be of many years duration, in approximately half the cases,

estrogenic changes, including rare examples of isosexual

pseudoprecocity in approximately 10% of the cases, and

occasionally progestagenic changes. A few tumors have

secreted cortisol and caused Cushing’s syndrome [189]

and others have been accompanied by elevated cortisol

levels in the absence of clinical manifestations of the syn-

drome; one secreted aldosterone. Rare tumors have been

associated with hypercalcemia, erythrocytosis, or ascites.

The remaining cases have not been accompanied by endo-

crine or paraendocrine manifestations. Hormone studies

performed in patients with androgenic changes, Cushing’s

syndrome, or both typically show elevated urinary levels

of 17-ketosteroids and 17-hydroxycorticosteroids as well

as increased serum levels of testosterone and androstene-

dione. The tumors that resulted in Cushing’s syndrome

were associated with elevated levels of free cortisol in the

blood or urine.
Gross Findings

The tumors typically are solid and well circumscribed,

occasionally are lobulated, and have a mean diameter of

8.4 cm; only about 5% of them are bilateral. The sectioned

surfaces typically are yellow or orange if large amounts of

intracytoplasmic lipid are present, red to brown if the cells

are lipid poor, or dark brown to black if large quantities of

intracytoplasmic lipochrome pigment are present. Necro-

sis, hemorrhage, and cystic degeneration occasionally are

observed.
Microscopic Findings

Onmicroscopic examination, the cells typically are usually

arranged diffusely, but occasionally they grow in large

aggregates, small nests, irregular clusters, thin cords, or

columns. The stroma is inconspicuous in most cases, but

in approximately 15% of them it is relatively prominent
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(> Fig. 15.70). A minor fibromatous component may be

seen. Rarely the stroma is edematous or myxoid, with

tumor cells loosely dispersed within it and, exceptionally,

it exhibits calcification and even psammoma body forma-

tion. Necrosis and hemorrhage may be prominent, partic-

ularly in tumors that have significant cytologic atypia.

The polygonal to rounded tumor cells have distinct

cell borders, central nuclei, and moderate to abundant

amounts of cytoplasm that varies from eosinophilic and

granular (lipid free or lipid poor) to vacuolated and

spongy (lipid rich) (> Figs. 15.70 and > 15.71); lipid was

present in 75% of the tumors in one series [60]. Steroid

cell tumors NOS have lipid-rich cytoplasm more often

than other subtypes of steroid cell tumor. Rarely, cells

with large fat droplets have a signet-ring appearance.

Intracytoplasmic lipochrome pigment has been found in

40% of the cases. In 60% of the cases in the largest

published series, nuclear atypia was absent or slight, and

mitotic activity was low (less than 2 MF/10 HPFs) [60]. In

the remaining cases, grades 1–3 nuclear atypia, usually
. Fig. 15.70

Steroid cell tumor, not otherwise specified. Cells with

abundant pale cytoplasm focally separated by fibrous

bands
associated with an increase in mitotic activity (up to 15

MFs/10 HPFs), was present.
Clinical Behavior and Treatment

Extraovarian spread of tumor is present at the time of

operation in a small minority of cases; three of the patients

with Cushing’s disease had extensive intraabdominal

spread of tumor [189]. In the two largest series in the

literature, the proportion of tumors that were clinically

malignant was 25% and 43% [60, 165]; rare tumors have

recurred as many as 19 years postoperatively. Patients with

clinically malignant tumors were on average 16 years older

than patients with benign tumors in one series [60]; no

malignant steroid cell tumors have been reported in

patients in the first 2 decades.

The best pathologic correlates with malignant behav-

ior in one series [60] were 2 or more MF/10 HPFs (92%

malignant), necrosis (86%malignant), a diameter of 7 cm
. Fig. 15.71

Steroid cell tumor, not otherwise specified. Typical

oxyphil cells
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(78% malignant), hemorrhage (77% malignant), and

grade 2 or 3 nuclear atypia (64% malignant), occasional

tumors that appear cytologically benign, however, may be

malignant. The metastatic tumor appears similar to the

primary tumor in some cases but more poorly differenti-

ated in others.
Differential Diagnosis of Steroid Cell Tumors

Stromal luteomas and Leydig cell tumors usually do not

pose great diagnostic difficulty for the pathologist because

of their characteristic locations and obvious composition

of steroid-type cells, which contain crystals of Reinke in

the Leydig cell tumor. The extensive formation of spaces in

occasional tumors in these categories, however, may cause

confusion with an adenocarcinoma and more often with

a vascular tumor. Awareness of this degenerative phenom-

enon and its association with cellular debris, inflamma-

tory cell infiltration, and fibrosis, as well as the finding of

typical areas elsewhere in the specimen, particularly at the

periphery, should facilitate the diagnosis.

Steroid cell tumors in the NOS category vary more

widely in appearance than the stromal luteoma and Leydig

cell tumor, both architecturally and cytologically and are

accordingly the cause of greater diagnostic difficulty.

The tumors that may enter the differential diagnosis

include extensively luteinized granulosa cell tumors and

thecomas, lipid-rich Sertoli cell tumors, clear cell car-

cinomas, particularly those of the oxyphilic type, rare

oxyphilic endometrioid carcinomas, hepatoid yolk sac

tumors and hepatoid carcinomas, endocrine tumors such

as oxyphilic struma ovarii, pituitary-type tumors and

paragangliomas (pheochromocytoma), metastatic renal

cell carcinomas, adrenocortical carcinomas, hepatocellu-

lar carcinomas, other metastatic tumors with oxyphilic

appearance, and primary and metastatic melanomas.

The presence of characteristic nonluteinized cells in

both luteinized granulosa cell tumors and thecomas, as

well as the typical cytologic features and patterns of these

neoplasms, and the finding of abundant reticulum in

thecomas are of help in the identification of these tumors.

The recognition of areas with a solid tubular pattern

helps distinguish a usually estrogenic lipid-rich Sertoli

cell tumor with a predominant diffuse pattern from

a typically androgenic steroid cell tumor. In contrast to

steroid cell tumors, the clear cells of clear cell carcinomas

and metastatic renal cell carcinomas have glycogen-rich

cytoplasm and eccentric nuclei. Also, the presence of

tubular, glandular, and papillary patterns, which are

inconsistent with a steroid cell tumor, generally facilitate
the differential diagnosis. Radiologic studies to rule out

a renal cell carcinoma may be additionally helpful.

Oxyphilic clear cell carcinomas and endometrioid car-

cinomas and hepatoid yolk sac tumors and hepatoid car-

cinomas are all characterized by neoplastic cells with

abundant eosinophilic cytoplasm. The first two tumors

generally exhibit epithelial patterns, may contain glandu-

lar lumens, and are almost always accompanied by more

easily recognized patterns. The oxyphilic clear cell carci-

noma is almost always accompanied by a variable compo-

nent of clear and hobnail cells not seen in steroid cell

tumors. The hepatoid tumors also have epithelial patterns

and may contain glandular lumens; they are characterized

by immunohistochemical staining for alpha-fetoprotein.

Primary and metastatic melanomas can simulate steroid

cell tumors if amelanotic, and if they are pigmented, the

pigment granules may be confused with the lipochrome

granules of a steroid cell tumor. Melanomas generally have

more malignant nuclear features than steroid cell tumors.

Special staining, including staining for S-100 protein and

HMB-45, may be helpful in difficult cases. An association

with other teratomatous elements and the presence of

colloid and immunohistochemical staining for thyroglob-

ulin should enable one to distinguish an oxyphil struma

from a steroid cell tumor NOS.

A rare pituitary-type tumor containing cells with

abundant eosinophilic cytoplasm that arose in a wall

of a dermoid cyst secreted ACTH and caused Cushing’s

syndrome [10]. Such a tumor might be confused with

a steroid cell tumor. In that case, immunohistochemical

staining for ACTH and several other pituitary hormones

was positive. In one case, we have seen of pheochromocy-

toma of the ovary, immunohistochemical staining of the

tumor cells for chromogranin, was helpful in establishing

that diagnosis over steroid cell tumor. Electron micro-

scopic examination of most of the neoplasms that simu-

late steroid cell tumors should disclose strikingly different

features. Finally, the presence or absence of endocrine

manifestations and their nature may be important clinical

clues to the diagnosis.

Pregnancy luteomas, which are hyperplastic nodules

composed of lutein cells that develop during pregnancy,

may form large masses that resemble steroid cell tumors

grossly and microscopically. As with the latter, they also

may be virilizing (in about one quarter of the cases).

Unlike steroid cell tumors, however, approximately one

third of pregnancy luteomas are bilateral and approxi-

mately one half are multiple. Microscopic examination

reveals masses of cells with abundant eosinophilic cyto-

plasm containing little or no lipid; mitotic figures may be

numerous, sometimes up to 2 or 3/10 HPF. In contrast,
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a steroid cell tumor with minimal cytologic atypia that

resembles a pregnancy luteoma usually contains only rare

mitotic figures. Although it may be impossible to distin-

guish a lipid-poor or lipid-free steroid cell tumor from

a solitary pregnancy luteoma, a lesion encountered during

the third trimester of pregnancy is presumed to be a sol-

itary pregnancy luteoma unless clear-cut evidence indi-

cates otherwise.
Other Ovarian Tumors with Endocrine
Function

Ovarian Tumors with Functioning Stroma

A wide variety of ovarian tumors other than those in the

sex cord-stromal and steroid cell categories may be hor-

monally active as a result of steroid hormone production

by stromal cells [66] within or adjacent to the tumor
. Fig. 15.72

Mucinous cystic tumor from virilized pregnant patient. The

neoplastic glands are separated by luteinized stromal cells
(> Figs. 15.72 and > 15.73). These tumors, which have

been designated ovarian tumors with functioning stroma,

may be benign or malignant and, if in the latter category,

primary or metastatic. Almost every ovarian tumor has

been reported to be associated with steroid hormone

production, but this phenomenon is seen much more

often with some neoplasms than others.

Ovarian tumors with functioning stroma [86] are

associated infrequently with overt endocrine manifesta-

tions but commonly accompanied by subclinical eleva-

tions of steroid hormone values. The stromal cells

responsible for the hormone secretion in ovarian tumors

with functioning stroma typically resemble lutein or

Leydig cells and have been referred to as luteinized stromal

cells. These cells almost always lie within the tumor singly,

diffusely, or in clusters, but rarely they are mainly distrib-

uted just outside the tumor, sometimes forming

a peripheral band (> Fig. 15.73) [137]. Exceptionally,

crystals of Reinke can be identified in the lutein-like
. Fig. 15.73

Strumal carcinoid. There is a peripheral band of steroid-type

cells



Sex Cord-Stromal, Steroid Cell, and Other Ovarian Tumors with Endocrine, Paraendocrine, and Paraneoplastic Manifestations 15 833
cells, warranting their interpretation as Leydig cells [75].

It must be emphasized, however, that steroid-type cells

may be prominent in the absence of clinical evidence of

hormone overproduction and, conversely, evidence of

function may exist in the absence of fully developed

cells of steroid type. Ovarian tumors with functioning

stroma can be divided into three major categories. In

the first two categories, germ cell tumors that contain

syncytiotrophoblast cells and tumors in pregnant patients,

the luteinized stromal cells probably develop as a result of

stimulation by hCG. The cause of the stromal alteration in

the third (idiopathic) group, which accounts for most of

the cases, is unclear, but ectopic production of hCG or

some other stromal stimulant by the neoplastic cells may

be responsible.
Germ Cell Tumors Containing
Syncytiotrophoblast Cells

Two dysgerminomas with syncytiotrophoblast cells have

been associated with luteinization of the stroma and endo-

crine manifestations; one was accompanied by isosexual

precocity and the other by postpubertal virilization [171].

Germ cell tumors that produce hCG, including

dysgerminomas with syncytiotrophoblast giant cells

[195], choriocarcinomas, embryonal carcinomas, and

polyembryomas and mixed primitive germ cell tumors,

also may cause manifestations of steroid hormone secre-

tion as a result of hCG stimulation of the ovary contralat-

eral to the tumor to form luteinized follicles that secrete

steroid hormones.
. Fig. 15.74

Mucinous cystic tumor of borderline malignancy that was

associated with the Zollinger–Ellison syndrome. In the

bottom panel some of the neoplastic cells are

immunoreactive for gastrin
Tumors with Functioning Stroma Occurring
During Pregnancy

Although it is logical to speculate that ovarian tumors

with functioning stroma in pregnant patients may secrete

estrogens, this possibility has not been investigated by

hormone assay, and clinical manifestations of estrogen

excess are not expected to be present during gestation. In

contrast, more than 20 examples of virilization caused by

ovarian tumors with functioning stroma during preg-

nancy have been reported. These tumors were mostly

Krukenberg tumors or mucinous cystic tumors, but

a few have been Brenner tumors or isolated other tumor

types. The onset of the virilization in these patients has

ranged from the third to the ninth month of gestation.

Female offspring may be virilized.
Idiopathic Group

Although ovarian tumors with functioning stroma in

the first two categories are encountered in young girls,

patients with tumors in the idiopathic group usually are

postmenopausal, reflecting the higher prevalence of ovar-

ian tumors, both primary and metastatic, and possibly the

higher levels of circulating luteinizing hormone in this age

group. A wide variety of ovarian tumors has been associ-

ated with an idiopathic functioning stroma, but its fre-

quency has varied from one type of neoplasm to another.

Mucinous tumors often contain functioning stroma,

occasionally resulting in either estrogenic or androgenic

manifestations (> Fig. 15.74). Brenner tumors have been

accompanied by endometrial hyperplasia in 10–16% of
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the cases and occasionally are virilizing. Rare cases of

endometrioid carcinoma have been reported to be associ-

ated with endometrial hyperplasia in postmenopausal

women, and in one case, virilization and breast secretion

developed.We have seen awell-differentiated endometrioid

carcinoma from a patient with an elevated serum testoster-

one level and the recent development of hirsutism. Serous

and clear cell tumors have been accompanied only excep-

tionally by hormone manifestations. Germ cell tumors of

various types lacking trophoblastic cells have been associ-

ated rarely with stromal luteinization and evidence of ste-

roid hormone secretion in the absence of pregnancy. The

germ cell tumors within the idiopathic category that have

been accompanied by androgenic or estrogenic manifesta-

tions have included a variety of subtypes such as dermoid

cyst, struma ovarii, carcinoid tumors, embryonal carci-

noma, and yolk sac tumor. The steroid cells that are stim-

ulated in cases of germ cell tumor are peripheral rather than

within the tumor in many, if not most, of the cases. The

lesions associated with peripheral steroid cell formation

in the series of Rutgers and Scully [137] describing this

phenomenon were struma ovarii (nine cases), strumal or

trabecular carcinoids (four cases), rete cysts (four cases),

mucinous cystadenomas (three cases), dermoid cysts (two

cases), and single examples of dysgerminomawith syncytio-

trophoblast giant cells and metastatic carcinoid. In three of

the cases, all strumas, a yellow color was appreciated grossly

at the periphery or on the surface of the tumor.

The steroid cells that develop adjacent to ovarian

tumors rather than within them are of three types: lutein

cells within adjacent ovarian stroma, Leydig cells within

ovarian stroma, and hilus cells, which are present only

along the hilar border of the tumor. The number of cases

in each of these three categories in the series of Rutgers and

Scully [137] were 14, 2, and 8, respectively. The tumors

with hilus cell hyperplasia were typically large with an

average greatest diameter of 18 cm. The lutein cells

and stromal Leydig cells were located predominantly or

exclusively in the cortex or medulla peripheral to the

tumor and were arranged singly and in nests, forming

a discontinuous band up to 2 mm in thickness. The hilus

cells were arranged singly and in small nests forming dis-

continuous bands in the walls of the cysts in which they

arose. Lutein cell formation is accompanied most often by

estrogenic manifestations, whereas stromal Leydig cell for-

mation and hilar Leydig cell hyperplasia are associatedmost

often with androgenic changes.

Metastatic carcinomas that contain mucinous cells,

such as primary mucinous tumors of the ovary, frequently

are associated with luteinization of the stroma and in

a significant proportion of cases with clinical evidence of
elevated steroid hormone levels. Scully and Richardson

[147] found clinical evidence of excess estrogens as

manifested by irregular premenopausal bleeding or post-

menopausal bleeding in one quarter of patients with

metastatic adenocarcinoma from the large intestine and

stomach. Occasional Krukenberg tumors from non-

pregnant patients have been associated with virilization.

Other metastatic tumors are associated much less often

with stromal luteinization. One postmenopausal woman

was virilized as a result of luteinization caused by bilateral

metastatic lobular carcinoma of the breast [25]. One met-

astatic colonic carcinoid was associated with peripheral

stromal luteinization [137].
Ovarian Tumors with Thyroid Hyperfunction

Although strumas and strumal carcinoids of the ovary

have been demonstrated by immunohistochemical

staining to contain thyroglobulin, triiodothyronine, and

thyroxine and, therefore, probably produce thyroid hor-

mones at subclinical levels in many cases, clinical evidence

suggestive of hyperthyroidism is present in only 25% of

the cases, and florid thyrotoxicosis in only about 5%.

Factors that make it difficult to determine accurately the

frequency of hyperthyroidism in patients with struma

ovarii include variable criteria for the amount of thyroid

tissue required for a diagnosis of struma, the observation

that approximately one sixth of patients with struma

ovarii have concomitant enlargement of the thyroid

gland, and a lack of confirmation of the hyperthyroidism

by modern laboratory tests in most of the reported cases.

In some patients with clinical or laboratory evi-

dence of hyperthyroidism, the preoperative diagnosis of

hyperfunctioning struma ovarii has been established by

high iodine uptake in the pelvis with low radioiodine

uptake in the neck [21]. Other cases of struma-associated

hyperthyroidism have not been recognized until the symp-

toms regressed after removal of an ovarian tumor. In some

of these cases, a prior thyroidectomy had had no effect on

the hyperthyroidism. Occasionally, oophorectomy for

struma may precipitate compensatory enlargement of

the thyroid gland, increased uptake of radioactive iodine

by the thyroid gland, or an episode of thyrotoxicosis.

Similarly, torsion of an ovary containing a struma precip-

itated striking hyperthyroxinemia in a pregnant patient.

Occasional strumal carcinoids have been accompanied by

evidence of hypersecretion of thyroid hormone in the

form of postoperative thyroid storm or hypothyroidism,

and thyroglobulin has been demonstrated in the colloid

within tumors of this type.
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Ovarian Tumors Associated with the
Carcinoid Syndrome

Of the four major categories of primary carcinoid tumor

of the ovary, insular, trabecular, strumal, and mucinous,

one third of the insular tumors and a single example of

strumal carcinoid have been associated with the carcinoid

syndrome. One patient with the syndrome also had ele-

vated serum levels of calcitonin [149]. Metastatic carci-

noids involving the ovary are associated with the carcinoid

syndrome in almost half the cases. The volume of the

carcinoid is an important factor determining the presence

or absence of the syndrome in cases of primary carcinoids.

The syndrome is present in about two thirds of the cases

when the tumor is large. One 74-year-old woman had

the carcinoid syndrome attributable to an ovarian tumor

that resembled an atypical carcinoid with areas of neuro-

endocrine (oat cell) carcinoma [20]. That patient also

was virilized and had Cushing’s syndrome. Although

no immunohistochemical staining was performed, the

authors concluded that the tumor was elaborating both

serotonin and ACTH. The carcinoid syndrome typically

occurs in the absence of hepatic or other metastases in

cases of ovarian carcinoid, because the hormonal effluent

of the tumor enters the systemic circulation directly,

bypassing the portal venous system and avoiding inacti-

vation in the liver. The carcinoid syndrome caused by

a primary ovarian carcinoid, therefore, is usually curable

if the tumor is confined to the ovary and irreversible

damage to cardiac valves has not occurred.
Ovarian Tumors Associated with
Zollinger–Ellison Syndrome

Eleven mucinous tumors (two cystadenomas, five border-

line tumors, and four cystadenocarcinomas) have caused

the Zollinger–Ellison syndrome with disappearance of the

syndrome after removal of the tumor [19, 54]. Most of the

tumors were large, with a mean diameter of 21.5 cm.

Gastrin-containing cells were identified immunohisto-

chemically within the cyst lining in all cases in which

staining was performed (> Fig. 15.74), and gastrin was

demonstrated within the cyst fluid in about half of them.

The association between ovarian mucinous tumors

and Zollinger–Ellison syndrome is consistent with the

frequent finding of neuroendocrine intestinal-type cells

within mucinous tumors. A number of studies have

shown that all categories of mucinous tumors (benign,

borderline, and malignant) commonly contain argyrophil

and hormone-immunoreactive cells, although in most of
the studies, these cells have been found most frequently in

mucinous borderline tumors. The argyrophilic cells often

are immunoreactive for serotonin and a variety of poly-

peptide hormones. The most commonly identified of the

latter have been corticotropin, gastrin, somatostatin, glu-

cagon, secretion, and pancreatic polypeptide; in many

cases, the tumors have been immunoreactive for multiple

hormones.
Ovarian Tumors with Paraendocrine
Disorders

A variety of paraendocrine disorders have been described

in association with numerous types of ovarian tumor,

some manifested by signs and symptoms of a well-

known endocrine disease and others by subclinical labo-

ratory abnormalities, indicating ectopic production of

hormones or hormone-like substances by the tumor

cells. In some of these cases, the hormone being produced

has been identified whereas in others, such as in cases of

hypercalcemia, the mechanism of the disorder remains

unclear. In all the cases included within this category of

neoplasms, successful therapy of the tumor has led to

disappearance of the paraendocrine state.
Hypercalcemia, Including Small Cell
Carcinoma

About 60% of these tumors have been a distinctive type

of small cell carcinoma [181]; almost half the remainder

have been clear cell carcinomas with serous carcinomas,

squamous cell carcinoma arising in a dermoid cyst,

dysgerminoma, and miscellaneous other neoplasms, each

accounting for about one quarter of the remainder.

The mechanism of the hypercalcemia associated with

ovarian cancers is unknown [113]. Attempts to demon-

strate parathormone (PTH) within the tumor cells have

been unsuccessful with rare exceptions, and in several

cases in which PTH has been measured in the serum, the

level was normal. Recent evidence has implicated PTH-

related peptide (PTHRP) which has been elevated in the

serum [62, 169] or detected by radioimmunoassay in some

cases [52]; three tumors (one, a small cell carcinoma) were

immunoreactive for PTHRP [22, 169]. Because of the

binding of PTHRP to a receptor common for PTH and

PTHRP, the secretion of PTHRP by a neoplasm may

produce the biochemical features of hyperparathyroidism.

In one case, the patient also had abnormally high serum

concentrations of 1,25-dihydroxyvitamin D (1,25-DHD)
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and increased intestinal calcium absorption [62]. Tumor

removal was followed by normalization of the serum cal-

cium, PTHRP, and 1,25-DHD levels, suggesting an intesti-

nal contribution to the maintenance of the hypercalcemia

in this patient.

The small cell carcinoma of hypercalcemic type is

the most common form of undifferentiated carcinoma of

the ovary in females under 40 years of age and has been

accompanied by elevated levels of calcium in 66% of

the cases in which it has been measured [181]. The age

of the patients has ranged from 14 months to 44 (average,

24) years. The presenting symptoms usually are abdomi-

nal pain and swelling.

At laparotomy almost all the tumors have been unilat-

eral; spread beyond the ovary is usual. Gross examination

reveals fleshy white to pale tan masses, often containing

large areas of hemorrhage and necrosis (> Fig. 15.75). The

most common microscopic appearance is a diffuse

arrangement of closely packed epithelial cells interrupted

focally in most cases by distinctive follicle-like structures

containing eosinophilic fluid (> Fig. 15.76). The neoplas-

tic cells typically have scanty cytoplasm and small nuclei

(> Fig. 15.77) that typically contain single small nucleoli;

mitotic figures are numerous. The tumor cells also grow in

nests, cords, and irregular groups. In many tumors, large

cells with abundant eosinophilic cytoplasm resembling

lutein cells to varying extent have been present focally

(> Figs. 15.78 and > 15.79); rarely, these cells predomi-

nate. In about 10% of the cases, occasional glands lined

by mature mucinous epithelium, signet cells, or highly
. Fig. 15.75

Small cell carcinoma, hypercalcemic type. The sectioned

surface of the neoplasm is mostly creamy white with focal

hemorrhage and necrosis
atypical cells containing mucin are present. The stroma

is generally relatively scanty and consists of nonspecific

fibrous tissue.

Special staining and immunohistochemical [3] and

ultrastructural [96] examination have not revealed any

features that identify the specific cell type of this epithelial

tumor; dense-core granules have been absent in most

cases. Flow cytometry on paraffin-embeddedmaterial typ-

ically shows that the cells are diploid [44]. The age distri-

bution and the characteristic presence of uniform small

cells and follicle formation suggest a sex cord derivation,

but transitions to recognizable forms of sex cord tumors

have not been observed.

The small cell carcinoma often is confused with a

granulosa cell tumor of either adult or juvenile type. The

features of these three types of tumor are contrasted in
>Table 15.3. Diffuse small cell carcinomas alsomay resem-

ble malignant lymphomas, particularly on low-power

examination, but adequate sampling reveals patterns of
. Fig. 15.76

Small cell carcinoma, hypercalcemic type. Follicles are

present within an otherwise densely cellular neoplasm



. Fig. 15.77

Small cell carcinoma, hypercalcemic type. Typical small cells

. Fig. 15.78

Small cell carcinoma, hypercalcemic type. Typical large cells
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growth that indicate the epithelial nature of the tumor; also,

the cytologic features of the neoplastic cells are incompat-

ible with any form of malignant lymphoma. Exceptionally,

the differential diagnosis of a small cell carcinoma includes

other small cell malignant tumors of the ovary, including

several metastatic tumors such as metastaticmelanoma and

metastatic small cell sarcomas. The small cell carcinoma has

a poor prognosis even when at stage I and no form of

adjuvant therapy is of proven benefit.
Cushing’s Syndrome

Five cases of clinically typical and biochemically

documented Cushing’s syndrome have been caused by

cortisol production by a steroid cell tumor [189]. Most

of the tumors occurred in adults and had metastasized

within the abdomen at the time of presentation and had

atypical cytologic features. Rarely, primary ovarian

tumors other than those of steroid cell type have been

associated with Cushing’s syndrome, probably in most
cases on the basis of ectopic production of corticotropin

or corticotropin-releasing factor.

These cases have included bilateral endometrioid ade-

nocarcinoma [38], a poorly differentiated adenocarci-

noma [121], a malignant Sertoli cell tumor [108],

a trabecular carcinoid (in which the tumor cells were

immunoreactive for corticotropin) [144], and a tumor

that resembled an atypical carcinoid and small cell carci-

noma of the lung [20]. Finally, two cases have been

described in which anterior pituitary tissue within

a dermoid cyst caused Cushing’s syndrome. In one of

these cases, it was not clear whether the pituitary tissue

was neoplastic or hyperplastic, but in the other case, there

was a chromophobe adenoma in which the neoplastic cells

were immunoreactive for corticotropin [32].
Human Chorionic Gonadotropin Secretion

Ectopic hCG production was reported by Civantos and

Rywlin [30] in three women with serous papillary or



. Fig. 15.79

Small cell carcinoma, hypercalcemic type. The large cell

variant pattern sometimes has a prominent myxoid

background
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mucinous adenocarcinomas of the ovary. All the patients

had elevated urinary hCG level. Each tumor contained

poorly differentiated areas with cells resembling syncytio-

trophoblast cells; these cells were positive for hCG on

immunofluorescence. In one case, the contralateral ovary

contained numerous lutein cells, and a decidual reaction

was present in the endometrium; that patient had vaginal

bleeding, but no endocrine effects were present in the

others. Two poorly differentiated surface epithelial carci-

nomas with a choriocarcinomatous component had ele-

vated serum hCG levels [115]. The choriocarcinoma

appeared grossly as a necrotic, hemorrhagic, circumscribed,

brown nodule. Matias-Guiu and Prat [86] conducted the

most extensive immunohistochemical investigation of

hCG in ovarian tumors, using single polyclonal antibodies

to the whole hormone and its beta subunit and four

monoclonal antibodies to the whole hormone, its beta

subunit, and two regions of the carboxyl terminal of the

beta subunit. Correlating positive staining results with the

presence or absence of an ‘‘active’’ stroma of the tumor
(luteinization and/or ‘‘condensation’’), these authors found

that the epithelial cells of 41% of the tumors with active

stroma reacted with the polyclonal antibodies and 62%

with the monoclonal antibodies; the corresponding figures

for the epithelial cells of the tumor with an inactive stroma

were 14% and 37%, respectively.
Hypoglycemia

Six ovarian neoplasms have been associated with hypogly-

cemia: a serous cystadenocarcinoma, a dysgerminoma, a

fibroma, a malignant schwannoma, a strumal carcinoid,

and a carcinoid tumor with a mixed insular and trabecu-

lar pattern [8, 103, 144]. In the case of the malignant

schwannoma, insulin and proinsulin were recovered from

the tumor tissue and the cells of the carcinoid tumor were

immunoreactive for insulin. The patient with the insular-

trabecular carcinoid tumor also had a parathyroid adenoma

and pituitary hyperplasia.
Renin and Aldosterone Secretion

Three cases of hypertension related to hormone secretion

by an ovarian tumor have been reported; two of the

patients also had Gorlin’s syndrome. In eight cases,

the hypertension was associated with a renin-secreting

tumor, hyperreninism, and secondary hyperaldosteronism

[6, 76]. In three cases, an aldosterone-secreting ovarian

tumor resulted in primary hyperaldosteronism associated

with low or normal plasma renin levels [72, 78, 167].

Elevated aldosterone levels were present in the 12th case

(but plasma renin levels were not measured) [144] and in

the 13th case (neither renin nor aldosterone levels were

determined) [144], reported in 1966. In four cases, the

tumor also elaborated steroid hormones as manifested by

isosexual pseudoprecocity in two cases and elevated serum

levels of estradiol and testosterone in two. Eight of the

ovarian tumors were interpreted as sex cord-stromal

tumors and two as steroid cell tumors. Three tumors in

the first category were well-differentiated Sertoli cell

tumors, whereas the other four had an appearance that

was too nonspecific or poorly differentiated to subclassify.

One of these last four tumors occurred in a woman with

Peutz–Jeghers syndrome and was benign, whereas the

other three were clinically malignant and two were fatal.

One of the ‘‘steroid cell’’ tumors occurred in a 7-year-old

girl and had a prominent follicular pattern, more in keep-

ing with a diagnosis of JGCT. The final two tumors were

a leiomyosarcoma and a mucinous adenocarcinoma.
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Immunohistochemical staining in five of the sex cord-

stromal tumors and the leiomyosarcoma showed cells

containing immunoreactive renin or prorenin.
Prolactin Secretion

Two ovarian dermoid cysts have been associated with the

elaboration of prolactin [73, 118]. The patients were both

in the reproductive age group. In one case, the dermoid cyst

contained a 2.5-cm tumor composed of small rounded

nests of epithelial cells, some of which surrounded lumens

filledwith colloid-likematerial (> Fig. 15.80). The cells had
. Fig. 15.80

Prolactinoma within ovarian dermoid cyst, partly seen at

the top, with cellular proliferation of pituitary type cells

beneath it. The tumor was composed of epithelial cells with

scanty cytoplasm and small round uniform nuclei; there

were a few lumens filled with colloid-like material (bottom

left). Most of the tumor cells were strongly immunoreactive

for prolactin (bottom right)
scanty cytoplasm and small, round, uniform, mitotically

inactive nuclei. Most of the tumor cells were strongly

immunoreactive for prolactin (> Fig. 15.80). In the other

case, pathologic examination of an otherwise typical

dermoid cyst disclosed a 1-mm focus of pituitary tissue

composed of large polygonal cells with abundant eosino-

philic cytoplasm that was immunoreactive for prolactin.

In one patient with gonadoblastoma [63], a prolactin

gradiant was present between the vein draining the tumor

and peripheral veins, although the patient did not have

hyperperlactonemia. Cells within the gonadoblastoma

that resembled Sertoli cells were immunoreactive for

prolactin.
Ovarian Tumors Associated with
Paraneoplastic Syndromes

Nervous System Disorders

Ovarian cancer of surface epithelial type is one of the

malignant tumors most often associated with nervous sys-

tem disorders. The tumor is occasionally occult [84].

A variety of lesions affecting both the gray matter and

white matter of the cerebrum, cerebellum, spinal cord, the

peripheral nerves, and the myoneural junction, accompa-

nied bymyasthenia gravis, may occur [170]. Paraneoplastic

subacute cerebellar degeneration (SCD) is one of the most

common lesions, with ovarian cancer accounting for from

16% to 47% of the cases [123]. The cerebellar manifesta-

tions usually antedate recognition of the cancer, and typ-

ically there is no improvement after the removal of the

tumor. In one case, manifestations of the cerebellar degen-

eration partially regressed after plasmapheresis [32]. The

pathogenesis of SCD in these cases appears to be related to

the presence of circulating anti-Purkinje cell antibodies

that have been shown to react with antigens in the tumor.

The presence of such antibodies appears to be much more

common in patients with SCD and gynecologic or breast

cancer than in patients with SCD and other types of

carcinoma. Inflammatory limbic encephalitis has been

associated with dermoid cysts [138] and in these cases,

N-Methyl-D asparate receptor antibodies have been found

in the blood and cerebrospinal fluid.
Connective Tissue Disorders

The connective tissue disorder most commonly associated

with ovarian cancer is dermatomyositis. In one study of

ten patients with dermatomyositis or polymyositis and
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a malignant tumor of the female genital tract, five had

ovarian cancer [173]. The tumors are most commonly

high-grade, high-stage serous carcinomas [102], but

there is one case of dysgerminoma and one of leiomyoma

associated with dermatomyositis. The onset of the derma-

tomyositis generally precedes recognition of the tumor,

which usually becomes evident within 2 years. Medsger

and his associates [97] described six patients with ovarian

carcinoma in whom polyarthritis and palmar fasciitis pre-

ceded the diagnosis of carcinoma by 5–25 months. The

arthritic symptoms were similar to those of rheumatoid

arthritis. Four of the ovarian tumors were endometrioid

carcinomas, one a serous carcinoma, and one an undiffer-

entiated carcinoma. Occasional patients have had hyper-

trophic pulmonary osteoarthropathy, rheumatoid arthritis,

scleroderma, systemic lupus erythematosus, or the shoul-

der–hand syndrome.
Cutaneous Disorders

Acanthosis nigricans occurs in some, typically young,

women in association with polycystic ovary disease

(POD), stromal hyperthecosis, or combinations thereof

[43], representing a component of the so-called HAIR-AN

syndrome (hyperandrogenemia, insulin resistance, and

acanthosis nigricans). Four cases of so-called malignant

acanthosis nigricans have been cases of ovarian carcinoma.

The sign of Leser–Trelat, the sudden onset and rapid

increase in size of numerous seborrheic keratoses in associ-

ationwith an occult cancer, considered by some a variant of

‘‘malignant’’ acanthosis nigricans, has been associated with

ovarian cancer in one case [64]. Rarely, ovarian carcinomas

have occurred in patients with the Torre–Muir syndrome

[33] or Sweet’s syndrome [107]. Cutaneous melanosis has

occurred with a strumal carcinoid [8]; the tumor cells

were immunoreactive for alpha-melanocyte-stimulating

hormone. Other uncommon associations of ovarian neo-

plasms and skin lesions are sporadically reported [48].
Nephrotic Syndrome

In cases of the nephrotic syndrome, 5–10% have a

paraneoplastic background, although the causative tumors

in such cases are located only rarely in the female genital

tract. Hoyt and Hamilton [65] described a 65-year-old

woman who was found to have the nephrotic syndrome

8 months before the detection of a stage IV poorly differ-

entiated serous carcinoma of the ovary. A renal biopsy

showed membranous glomerulopathy. The proteinuria

markedly diminished after debulking of the tumor, and
after 10 months of combination chemotherapy, the pro-

teinuria had disappeared and there was no evidence of

tumor at a second-look laparotomy.
Hematologic Disorders

Approximately 30 ovarian tumors have been reported to be

associated with autoimmune hemolytic anemia, which is

usually Coombs positive. Most of these tumors have been

dermoid cysts [122], but occasional examples of carci-

noma and a single case of granulosa cell tumor also have

been reported [122]. In the latter case, the patient also had

splenic angiomas. In many cases, corticosteroid therapy,

splenectomy, or both have resulted in little or no improve-

ment, but removal of the ovarian tumor has produced

a rapid remission of the hemolytic disorder. Payne and

coworkers [122] have listed several mechanisms proposed

to explain the relation of the dermoid cyst to the anemia:

(1) liberation by the tumor of a substance that alters the

surface of red cells, making them antigenic to the host,

(2) stimulation of production of an antibody that cross-

reacts with the red cells by an antigen in the wall or lumen of

the cyst, and (3) direct production of a red cell antibody by

the tumor. Support for the last theory is provided by the

finding of immunoglobulin in the cyst fluid in several cases.

Ovarian tumors are commonly associated with labo-

ratory evidence of disseminated intravascular coagula-

tion (DIC), but clinical manifestations of this disorder

are uncommon. Ovarian tumors also have been associ-

ated with migratory thrombophlebitis (Trousseau’s syn-

drome). Nonbacterial thrombotic endocarditis also has

been recorded as a complication of ovarian cancer, as

has microangiopathic hemolytic anemia. Excluding cases

of mild erythrocytosis that may accompany androgenic

ovarian tumors, paraneoplastic erythrocytosis, is associ-

ated only rarely with ovarian tumors [122]. Exam-

ples of erythropoetin-secreting ovarian tumors have

included a dermoid cyst and a steroid cell tumor [122].

Other hematologic abnormalities that have been described

rarely in association with ovarian tumors include

nonthrombocytopenic purpura (mucinous cystadenoma),

granulocytosis (clear cell carcinoma), thrombocytosis

(serous carcinoma), thrombocytopenia (hemangioma and

adenofibroma) [174], and pancytopenia (granulosa cell

tumor).
Miscellaneous Rare Conditions

One ovarian example of inappropriate antidiuresis syn-

drome has been reported in association with a serous
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carcinoma that had a component of small cell carcinoma

of pulmonary type [163]. Electron microscopic examina-

tion of the tumor disclosed neuroendocrine granules,

and the neoplastic cells were also immunoreactive for

antidiuretic hormone.

A small number of patients with ovarian tumors, usu-

ally with high-stage serous carcinomas but rarely with low-

stage endometrioid carcinomas, have had hyperamylasemia

[117]. Monitoring the serum amylase level may be a

marker of tumor progression and response to therapy in

such cases. Rarely, patients with ovarian cancer have had

a clinical presentation that has mimicked that of acute

pancreatitis [112]. In one unusual case, a patient with

pseudo Meigs’ syndrome had a pleural infusion rich in

amylase that disappeared after removal of a serous tumor

or borderline malignancy, which had ruptured preopera-

tively [37]. Six patients with poorly differentiated surface

epithelial carcinomas [27] have had uveal melanocytic

lesions as may be seen with other visceral cancers. Micro-

scopic examination of the eyes of these patients who

undergo progressive blurring and loss of vision shows

bilateral diffuse proliferation of melanocytes throughout

the uvueal tracts with the involvement of the sclerae in

some instances [83]. Rarely, pyrexia is a presenting man-

ifestation of a patient with ovarian carcinoma [140]. One

of the two cases in this category was classified as a clear cell

carcinoma, and the other was not subclassified.
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Germ cell tumors are composed of a number of histolog-

ically different tumor types derived from the primitive

germ cells of the embryonic gonad. The concept of germ

cell tumors as a specific group of gonadal neoplasms has

evolved over the last several decades. It is based on (1) the

common histogenesis of these neoplasms, (2) the rela-

tively frequent presence of histologically different neoplas-

tic elements within the same tumor, (3) the presence of

histologically similar neoplasms in extragonadal locations

along the line of migration of the primitive germ cells

from the wall of the yolk sac to the gonadal ridge [253],

and (4) the remarkable homology between the various

tumors in the male and the female. In no other group of

gonadal neoplasms is this homology better illustrated.

Although the strong morphologic resemblance between

the testicular seminoma and its ovarian counterpart, the

dysgerminoma was noted soon after these neoplasms were

first described, for a long time there was no agreement as

to their histogenesis. Nevertheless, these were the first

neoplasms to become accepted as originating from germ

cells. It was not until the studies by Teilum [231, 232] on

the homology of ovarian and testicular neoplasms, the

studies by Friedman and Moore [59] and Dixon and

Moore [50] on testicular tumors, and those by Friedman

[58] on related extragonadal neoplasms that the germ cell

origin of other neoplasms belonging to this group was

proposed. These views were supported by the embryologic

studies ofWitschi [253] and Gillman [66], and later by the

experimental work of Stevens [200–202] and Pierce et al

[149, 151] on germ cell tumors in rodents.

Although occasional unusual neoplasms composed

of germ cells and sex cord derivatives had been noted

previously, it was not until Scully’s detailed description

of gonadoblastoma [181] that these neoplasms were

established as a distinct entity. More recently, another

neoplasm composed of germ cells and sex cord derivatives,

the mixed germ cell–sex cord–stromal tumor, has been

described in detail [209, 210]. This chapter, therefore, is

devoted not only to neoplasms of germ cell origin, but also

to those composed of germ cells and sex cord derivatives.

Histogenesis

The histogenesis and interrelationships of the various

types of germ cell neoplasms, as suggested by Teilum

[235], are shown in > Fig. 16.1. According to Teilum

[235], dysgerminoma (seminoma) is a primitive germ

cell neoplasm that has not acquired the potential for

further differentiation. Embryonal carcinoma is regarded

as a conceptual as well as a morphologic entity and

represents a germ cell neoplasm composed of multipoten-

tial cells that are capable of further differentiation. This

process can take place in an embryonal or somatic direc-

tion, resulting in teratomatous neoplasms showing vari-

ous degrees of maturity, or in an extraembryonal direction

along either of two pathways: vitelline, differentiating

toward yolk sac (endodermal sinus) tumor, or trophoblas-

tic, differentiating toward a choriocarcinoma. The process

of differentiation is dynamic and, therefore, neoplasms

may be composed of different elements showing various

stages of development. According to this view [235],

dysgerminoma was considered incapable of further differ-

entiation, but immunohistochemical evidence indicates

that some seminoma or dysgerminoma cells can differen-

tiate into embryonal carcinoma and further [137]. The

intimate admixture of dysgerminoma cells with other

neoplastic germ cell elements seen in some germ cell

tumors also supports this concept [82].

Classification

The World Health Organization (WHO) classification

[186] divides germ cell tumors into a number of groups

and also includes neoplasms composed of germ cells and

sex cord–stromal derivatives. In the most recent version

(> Table 16.1) [230], the yolk sac tumor category has been

expanded to include the polyvesicular vitelline, hepatoid,

and glandular subtypes, which unlike other patterns of

differentiation in yolk sac tumors can occur in pure form

and thus pose diagnostic problems. The new classification

also expands the category of teratoma, dividing it into

biphasic or triphasic teratoma and monodermal teratoma

and somatic-type tumors associated with biphasic or

triphasic teratoma [230]. The tumors composed of germ

cells and the sex cord–stromal derivatives are divided into

two categories: gonadoblastoma and mixed germ cell–sex

cord–stromal tumor; each of these is subclassified to

include those tumors associated with dysgerminoma or

other germ cell tumors.

Clinical and Pathologic Features of Germ
Cell Tumors

Germ cell tumors constitute the second largest group of

ovarian neoplasms after the surface epithelial–stromal

tumors and comprise approximately 20% of all ovarian

neoplasms observed in Europe and North America. In

countries in Asia and Africa, where the prevalence of

surface epithelial–stromal tumors is much lower, germ
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cell tumors constitute a much larger proportion of ovarian

neoplasms. Germ cell tumors are encountered at all ages

from infancy to old age but are seen most frequently from

the first to the sixth decades. They also have been observed

during fetal life. In children and adolescents, more than

60% of ovarian neoplasms are of germ cell origin, and one

third are malignant [129]. In adults, the great majority of

germ cell tumors (95%) are benign and consist of mature

cystic teratomas (dermoid cysts). Malignant ovarian germ

cell tumors occur in the first four decades and are rare

thereafter.

Dysgerminoma

Histogenesis

Dysgerminoma is composed entirely of germ cells that

show morphologic, ultrastructural [105], and histochem-

ical [116] similarity to primordial germ cells. The cells of

dysgerminoma are considered to be in an early and sexu-

ally indifferent stage of differentiation; they have been

believed to be arrested at a developmental stage at which

they have not yet gained the ability for further

differentiation [232]. However, there is evidence that

occasional cells may acquire this ability and differen-

tiate to embryonal carcinoma and further [120, 137].

An origin from the primordial germ cells that migrate

to the ovary during early embryogenesis from their

site of origin in the wall of the yolk sac [253] is the

most widely accepted view of the histogenesis of

dysgerminoma. It is supported by the occurrence of

homologous neoplasms in the testis (seminoma) and

along the route of migration of the primordial germ cells

from the wall of the yolk sac to the primitive gonad, in the

mediastinum, retroperitoneum, posterior abdominal wall,

and parapineal and sacrococcygeal regions.

Cytogenetic and Molecular Features

An increased amount of DNA, double the amount present

in normal somatic cells, is present in the nuclei of

dysgerminoma [9, 93]. The demonstration of a small iso-

chromosome, i(12p), as a specific abnormality and there-

fore a possible chromosomal marker for testicular germ

cell tumors, especially seminoma [11], has been noted in

dysgerminomas [12, 43]. However, i(12p) has also been

Germ cell

Seminoma
dysgerminoma

Tumors of
totipotential cells

Embryonal carcinoma Embryonal carcinoma

Extraembryonic
structures

Embryonic ectoderm,
mesoderm, endoderm

TeratomaChoriocarcinoma
Endodermal sinus tumor

(yolk sac tumor)

. Fig. 16.1

Hypothetical model of histogenesis of germ cell tumors as proposed by Teilum (Modified from [232])
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identified in non-dysgerminatous components of ovarian

germ cell tumors [153].

Comparative genomic hybridization has revealedmul-

tiple DNA copy number changes in dysgerminoma [94,

159]. Common alterations include gains on chromosome

arms 12p, 12q, 21q, and 22q and losses from 13q. A subset

of tumors exhibits mutation of the KIToncogene [77].

Prevalence

Dysgerminoma is an uncommon tumor, accounting for

1–2% of primary ovarian neoplasms and 3–5% of ovarian

malignancies [121, 173]. It is themost commonmalignant

ovarian germ cell neoplasm occurring in pure form. The

exact prevalence of dysgerminoma in different parts of the

world is not known because most cancer registry reports

do not differentiate between the various types of ovarian

neoplasms. Although most reports emanate from Europe

and North America, dysgerminoma has been encountered

in all parts of the world and in all races. In some countries,

there are considerable regional variations.

Clinical Features

Dysgerminoma has been reported in infants from 7

months to women aged 70 years [121], but most cases

occur in the second and third decades; nearly half the

patients are under 20 years of age, and 80% are under 30

years [9, 24, 69, 121]. Dysgerminoma occurs not infre-

quently before puberty but is very rare after menopause.

Therefore, dysgerminoma is one of the most common

malignant ovarian neoplasms of childhood, adolescence,

and early adult life [9, 24, 69, 121, 129].

Pure dysgerminoma has been reported in siblings

[223] as well as in a mother and daughter. The symptom-

atology of dysgerminoma is not distinctive and is similar

to that observed in patients with other solid ovarian neo-

plasms [9, 24, 69, 121]. The duration of symptoms is

usually short; despite this, the tumor is often large, indi-

cating rapid growth [24]. The most common presentation

is abdominal enlargement and presence of a mass in the

lower abdomen, which sometimes is associated with

abdominal pain due to torsion. Loss of weight may also

occur. In a number of cases, the tumor has been found

incidentally; in these, the tumor is usually small. In preg-

nancy, the tumor may be discovered as an incidental

finding or may obstruct labor.

The common association of dysgerminoma with

gonadoblastoma, a tumor that nearly always occurs in

patients with dysgenetic gonads [174, 175, 182], indicates

that there is a relationship between dysgerminoma and

genetic and somatosexual abnormalities. Several reports

. Table 16.1

WHO classification of germ cell tumors of the ovary

Germ cell tumors

Dysgerminoma

Variant – with syncytiotrophoblastic cells

Yolk sac tumor (endodermal sinus tumor)

Variants

Polyvesicular vitelline tumor

Hepatoid

Glandular

Embryonal carcinoma

Polyembryoma

Choriocarcinoma

Teratomas

Immature

Mature

Solid

Cystic (dermoid cyst)

With secondary tumor formation (specify type)

Fetiform (homunculus)

Monodermal and highly specialized types

Struma ovarii

Variant – with thyroid tumor (specify type)

Carcinoid

Insular

Trabecular

Strumal carcinoid

Mucinous carcinoid

Neuroectodermal tumors

Sebaceous tumors

Others

Mixed (specify type)

Mixed forms (tumors composed of two ormore of the above

pure types)

Tumors composed of germ cells and sex cord–stromal

derivatives

Gonadoblastoma

Variant – with dysgerminoma or other germ cell tumor

Germ cell–sex cord–stromal tumor

Variant – with dysgerminoma or other germ cell tumor

WHO, World Health Organization.
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emphasize the occurrence of dysgerminoma in normal

female patients [9, 24] and some have even cast doubt

on the relationship with developmental and sexual abnor-

malities [9].

Dysgerminoma may also be discovered incidentally in

patients investigated for primary amenorrhea; in these

cases, it is usually associated with gonadoblastoma [174,

175, 182, 251]. Occasionally, menstrual and endocrine

abnormalities may be the presenting symptoms, but this

finding tends to be more common in patients with

dysgerminoma containing syncytiotrophoblastic giant

cells or when combined with other neoplastic germ cell

elements, especially choriocarcinoma. The latter qualifies

as a mixed germ cell tumor. In children, precocious sexual

development may occur [171]. Dysgerminoma associated

with evidence of virilization is foundmostly in association

with gonadoblastoma in patients with pure or mixed

gonadal dysgenesis. A case of dysgerminoma associated

with hypercalcemia has been reported and was found to

be due to increased circulating levels of active form of

vitamin D, 1,25-dihydroxyvitamin D3, rather than

increased synthesis of parathyroid hormone-related pep-

tide, as seen in other ovarian tumors with hypercalcemia

[56]. Dysgerminoma has also been encountered in

a patient with triple-X syndrome [86].

Gross Features

Dysgerminoma affects the right ovary in approximately

50% of cases and the left in 35%, and it is bilateral in 15%

[9, 69, 121]. A much higher frequency of bilateral tumors

is observed in patients with dysgerminoma associated

with gonadoblastoma, the dysgerminoma arising from

and overgrowing the gonadoblastoma [174, 175, 182].

Thus, inclusion of such cases tends to increase the preva-

lence of bilaterality.

Pure dysgerminomas are solid tumors that are round,

oval, or lobulated, with a smooth, gray-white, slightly

glistening fibrous capsule. They vary in size from a few

centimeters in diameter to large masses measuring 50 cm

across [9], which fill the pelvic and abdominal cavities.

Tumors weighing more than 5 kg have been described

[121]. The capsule is usually intact but may be ruptured,

especially in large tumors, which may lead to the forma-

tion of adhesions between the tumor and surrounding

structures. The consistency of dysgerminoma varies from

firm and rubbery in small and medium-sized tumors to

soft in large ones. On cut surface (> Fig. 16.2), the tumor

is solid and varies from gray-pink to light tan. Red, brown,

or yellow discoloration caused by hemorrhage or necrosis

is also seen, especially in large tumors; this may sometimes

lead to the formation of small cysts, but generally

dysgerminomas are solid. The presence of cystic areas

suggests the possibility that other neoplastic elements

may be present, most likely teratoma. In view of the

important therapeutic and prognostic implications

concerning the presence of other neoplastic germ cell

elements, extensive and judicious sampling of different

parts of the tumor, especially of the less typical areas, is

recommended.

Microscopic Features

Dysgerminoma is identical to seminoma of the testis. It

is composed of aggregates, islands, or strands of large

uniform cells surrounded by varying amounts of connec-

tive tissue stroma containing lymphocytes (> Figs. 16.3–

16.5). The cells are large and measure from 15 to 25 mm in

diameter. They are oval or round and usually have distin-

guishable cytoplasmic borders. In well-fixed material, the

cell boundaries are well defined. The cells contain an

ample amount of pale, slightly granular eosinophilic or

clear cytoplasm.

The centrally located vesicular nucleus is large, occu-

pying nearly half the cell. The nucleus is oval or round, has

a sharp nuclear membrane with unevenly dispersed finely

granular chromatin, and contains usually one, but some-

times two, prominent eosinophilic nucleoli. Some varia-

tion in the size of the cells and nuclei and in the amount

of nuclear chromatin is usually seen. Large or giant

. Fig. 16.2

Dysgerminoma. The cut surface is solid. There is some

lobulation. Focally, hemorrhage is present
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mononucleate tumor cells, which in all other respects

resemble typical dysgerminoma cells, may be seen. Mitotic

activity is almost always detectable and may vary from

slight to brisk. This difference in mitotic activity may be

observed not only in different tumors but also in different

parts of the same tumor.

The cytoplasm of the tumor cells contains glycogen,

which can be demonstrated with the periodic acid–Schiff

(PAS) reaction and is removed by diastase digestion. The

amount of glycogen in tumor cells is variable, and glyco-

gen is lost from the cytoplasm on prolonged fixation in

formalin. In view of this, the PAS reaction may vary from

strong to very weak. Lipid can be demonstrated in the

cytoplasm of the tumor cells in frozen tissue.

The stroma that surrounds the tumor cells almost

always displays lymphocytic infiltration, which can vary

from slight to marked (> Fig. 16.5). Occasionally, lym-

phoid follicles containing germinal centers may be seen.

Plasma cells, eosinophils, and sometimes a granulomatous

reaction are present in the connective tissue stroma. The

lymphoreticular cell infiltrate has previously been studied

immunohistochemically, and most of the cells are T cells

and macrophages. There are relatively few B cells, natural

killer cells, and other types of lymphoreticular cells [49].

The connective tissue stroma shows considerable varia-

tion ranging from a fine, delicate fibrovascular network

that can be loose and edematous to densely hyalinized.

Depending on the amount of stroma, the tumor cells form

large aggregates, smaller nests, islands, cords, or strands.

Occasionally, the amount of stromamay be very abundant

leading to wide separation of the nests of tumor cells. In

some cases hyalinization may be so marked that tumor

cells are detected with difficulty. At the opposite end of the

spectrum, there are tumors that are cellular and contain

only an imperceptible amount of stroma. There may be

considerable variation in the amount of stroma in various

parts of the same tumor.

Foci of necrosis and hemorrhage are frequently found

and may be extensive in large tumors or in tumors that

have undergone torsion. Calcification is only occasionally

seen in dysgerminoma. It occurs as small spots or flecks of

calcified material that are found in association with necro-

sis, hemorrhage, fibrosis, or hyalinization. Occasionally,

. Fig. 16.3

Dysgerminoma. The tumor is composed of large aggregates

of uniform cells

. Fig. 16.5

Dysgerminoma. Nests of tumor cells are present within

fibrous stroma, which contains abundant lymphocytic

component

. Fig. 16.4

Dysgerminoma. The tumor is composed of trabeculae of

tumor cells surrounded by connective tissue stroma

containing lymphocytes
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relatively large, round, or ovoid calcified bodies are found,

which may indicate the presence of a burnt-out

gonadoblastoma [182] (> Fig. 16.6).

In 6–8% of dysgerminomas, there are individual or

collections of syncytiotrophoblastic giant cells that pro-

duce human chorionic gonadotropin (hCG). The pres-

ence of these cells is associated with elevation of serum

hCG levels; hCG can also be demonstrated in tissue sec-

tions by immunohistochemistry. This evidence provides

another possible explanation, apart from the presence of

true choriocarcinomatous elements, for the occasional

presence of endocrine activity in cases of dysgerminoma.

However, there remains a small group of cases in which,

despite a careful search, trophoblastic elements have not

been found. In some of these cases, the dysgerminoma has

been associated with an increase in luteinized stromal cells

and it is likely that they may be responsible for the femi-

nizing side effects and occasionally virilization [171].

The syncytiotrophoblastic giant cells may form large

syncytial masses resembling the syncytiotrophoblast of

a choriocarcinoma, but they differ from the latter because

there is no cytotrophoblast (> Fig. 16.7). The presence of

choriocarcinoma in association with dysgerminoma is not

frequent, but most of the reported series contain cases of

this type [141, 173]. The syncytiotrophoblastic cells must

also be differentiated from foreign body and Langhans’

giant cells and from mononucleate and multinucleate

tumor giant cells, which are seen in some dysgerminomas.

There is no evidence that dysgerminomas containing

syncytiotrophoblastic giant cells are associated with

a worse prognosis [259]. The serum hCG level can be

monitored as a tumor marker in the same way as

in patients with gestational trophoblastic disease (see
>Chap. 20, Gestational Trophoblastic Tumors and

Related Tumor-Like Lesions) or with mixed germ cell

tumors containing choriocarcinoma. The serum hCG

levels in these cases are much lower compared with

dysgerminoma admixed with typical choriocarcinoma.

Pure dysgerminoma is not associated with elevated

levels of serum alpha-fetoprotein (AFP) [227]. The pres-

ence of elevated levels of AFP is an indication of presence of

other neoplastic germ cell elements, virtually always yolk sac

tumor, either within the primary tumor or its metastases.

Immunohistochemical Features and
Differential Diagnosis

SALL4 is highly sensitive and specific for primitive germ

cell tumors, including dysgerminoma [32]. Immunohisto-

chemical staining for placental alkaline phosphatase

(PLAP) has been used less extensively in ovarian

dysgerminoma as compared to testicular seminoma [82],

but when applied PLAP stains dysgerminoma cells in the

same way as testicular seminoma cells, showing mem-

brane-bound staining in most cells [82]. As PLAP also

stains the tumor cells in other malignant germ cell tumors,

it cannot be used to differentiate dysgerminoma from

othermalignant germ cell neoplasms [82]. It may be useful

in differentiating dysgerminoma from nongerm cell

malignancies that occasionally may resemble it such as

clear cell carcinoma, lymphoma, and granulosa cell

tumor. Dysgerminoma shows expression of the c-kit

. Fig. 16.6

Dysgerminoma arising from gonadoblastoma. A large

calcified concretion is present. Nests of gonadoblastoma

were found in other parts of the tumor

. Fig. 16.7

Dysgerminoma with a large syncytiotrophoblastic giant cell
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proto-oncogene product (CD117) (> Fig. 16.8) [188,

242]. It has been suggested that this finding may have

potential therapeutic value as the c-kit receptor may

serve as a target for site-specific immunotherapy [188].

Recently, OCT-4 nuclear staining has been shown to be

specific for dysgerminoma, seminoma, and embryonal

carcinoma and was found to be negative in other germ

cell tumors, thus providing another useful immunohisto-

chemical marker for dysgerminoma [36]. Although D2-40

(podoplanin) is not specific for germ cell origin, it is

expressed in dysgerminoma and negative in other ovarian

germ cell tumors [35]. Most dysgerminoma cells do not

show immunohistochemical staining for low molecular

weight cytokeratin although occasional cells may show

expression [42, 119, 120]. Thus, low molecular weight

cytokeratin is useful for distinguishing dysgerminoma

from embryonal carcinoma and yolk sac tumor, in which

the latter two show diffuse expression [82, 119, 120].

The main tumors in the differential diagnosis of

dysgerminoma include embryonal carcinoma, yolk sac

tumor, clear cell carcinoma, and steroid cell tumor. Solid

patterns of embryonal carcinoma, yolk sac tumor, and

clear cell carcinoma can overlap with the histologic

appearance of dysgerminoma, but (a) the admixture of

glandular and papillary growth patterns in embryonal

carcinoma, yolk sac tumor, and clear cell carcinoma;

(b) lobulated architecture with lymphocytes in the

interlobular fibrous septae seen in some dysgerminomas;

and (c) immunohistochemical differences mentioned

above usually allow for distinction. In addition, embryo-

nal carcinoma typically shows a greater degree of nuclear

pleomorphism than dysgerminoma. Histologically,

dysgerminoma and steroid cell tumor can occasionally

resemble one another because of sheets of clear cells. The

younger age of patients with dysgerminoma, lobulated

architecture with lymphocytes in the interlobular fibrous

septae seen in some dysgerminomas, finely vacuolated

cytoplasm of steroid cell tumor, and immunohistochem-

ical expression of inhibin and calretinin in steroid cell

tumor and CD117 and OCT-4 in dysgerminoma should

facilitate the correct diagnosis.

Clinical Behavior and Treatment

Dysgerminoma is a malignant neoplasm capable of meta-

static and local spread. Despite its less aggressive behavior

compared with other malignant germ cell neoplasms, the

malignant potential of dysgerminoma should not be

underestimated. Dysgerminoma is a rapidly growing neo-

plasm, but metastatic spread does not occur early in the

course of the disease (although it is not possible to predict

this in individual cases). When the tumor is small and

freely mobile, its capsule is usually intact, but large tumors

may be adherent to surrounding structures or may rup-

ture. Rupture may occur either spontaneously or at oper-

ation; this leads to spillage of the tumor contents and

peritoneal implantation, causing serious consequences.

Penetration of the ovarian surface by the tumor and for-

mation of adhesions to surrounding structures may lead

to direct extension by the tumor.

Metastatic spread occurs via the lymphatic system; the

lymph nodes in the vicinity of the common iliac arteries

and the terminal part of the abdominal aorta are first

affected. Occasionally, there may be marked enlargement

of these lymph nodes, with formation of large masses.

Usually the enlargement is slight to moderate and can be

detected by computerized tomography (CT) scanning or

magnetic resonance imaging (MRI). From the abdominal

lymph nodes, the tumor spreads to the mediastinal and

supraclavicular lymph nodes. Hematogenous spread to

distant organs occurs later, and any organ may be affected,

although involvement of the liver, lungs, and bones tends

to be most common [9, 24, 121]. In cases of pure

dysgerminoma, the metastases usually present a similar

histologic appearance to the primary tumor, but occasion-

ally tumors composed of pure dysgerminoma may be

associated with metastases composed of other neoplastic

germ cell elements. This metastatic pattern is observed

much more commonly in combined tumors. It has been

suggested that cellular tumors with marked atypia and

high mitotic activity and small amounts of stroma with

only slight lymphocytic infiltration tend to be more

aggressive [10]. However, there is at present no good

. Fig. 16.8

Dysgerminoma. Diffuse expression of CD117
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evidence that the behavior of an individual tumor can be

assessed by its histologic appearance [24]. The presence of

other malignant germ cell elements, however, has an

adverse effect on prognosis [9, 24, 98, 141].

Dysgerminoma, similar to its testicular counterpart

seminoma, is associated with elevated levels of serum lactic

dehydrogenase (LDH) and its isoenzyme-1 (LDH-1).

These substances can be used as tumor markers [60,

180]. There is a good correlation between the volume of

tumor tissue present and the serum levels of the enzymes.

The prognosis of patients with pure dysgerminoma is

very favorable with a 5-year survival ranging from 75% to

>90% [24, 64, 69, 104, 140, 237]. The 5-year survival of

patients with unilateral encapsulated dysgerminoma has

been reported as >90% [9, 24, 64, 104, 140, 237], although

patients treated by unilateral salpingo-oophorectomy

have recurrence rates ranging from 18% to 52%. Unfavor-

able prognostic features include presence of metastases at

the time of diagnosis, presence of adhesions, spread into

adjacent structures, bilaterality, and large size of the tumor

[69, 141]. It should be noted that even when these features

are present many patients have been cured with chemo-

therapy. Age does not appear to be an important prognos-

tic factor [9, 24, 64, 140].

Like other malignant germ cell tumors, dysgerminoma

responds very well to combination chemotherapy of cis-

platin, etoposide (VP16), and bleomycin (BEP). In the

cases studied, 80% of recurrences occur in the first

2 years after diagnosis [141], and it has been reported

that more than 75% occur in the first year. In rare cases,

recurrences occurred many years after excision of the

original tumor.

For young women with unilateral encapsulated pure

dysgerminoma, two different therapeutic approaches have

been advocated. One consists of unilateral oophorectomy,

or salpingo-oophorectomy, and careful follow-up. The

second approach advocates similar surgical therapy, but

to decrease and prevent metastases and recurrences, adju-

vant chemotherapy is administered. The advantages of

the first approach are that fertility is preserved and there

are no genetic hazards associated with administration of

chemotherapy. Although the second approach tends to

decrease the risk of metastases and recurrences [24, 223],

this risk is not very serious especially because metastases

or recurrences can be treated successfully by combination

chemotherapy [9, 24, 64, 140]. The conservative approach

to the therapy of unilateral encapsulated dysgerminoma

is recommended, but each individual case should be con-

sidered on its merits. It should be noted that before this

mode of treatment can be considered, the opposite ovary

must be normal, there should be no evidence of spread of

the tumor in the abdominal cavity, and the abdominal and

pelvic lymph nodes must be free from metastases on

inspection, CTscanning, andMRI. In addition, the patient

must have a normal female 46,XX karyotype.

In patients with widely disseminated metastases,

administration of three to four cycles of combination

chemotherapy composed of cisplatin, etoposide (VP16),

and bleomycin combination (BEP) has been successful

in eradicating the disease [64, 140]. The treatment of

patients with dysgerminoma occurring in dysgenetic

gonads must be hysterectomy and bilateral salpingo-

gonadectomy in view of the high risk of development of

bilateral neoplasms in these patients [61]. Furthermore,

their gonads are hormonally and functionally inactive.

Therefore, determination of the karyotype of all patients

with dysgerminoma, especially those with evidence of

virilization or developmental and menstrual abnormali-

ties, is recommended. This is important in prepubertal

patients, because these patients lack other signs of abnor-

mal function, such as primary amenorrhea, virilization,

and absence of normal sexual development. Following

adnexectomy, patients are given hormone replacement

therapy. Adequate treatment in these cases prevents devel-

opment of a tumor in the opposite gonad [61]. Follow-up

is advisable to prevent any deleterious effects of hormone

replacement therapy.

Yolk Sac Tumor

Histogenesis

Yolk sac tumor is a malignant germ cell neoplasm that is

thought to originate from the undifferentiated and multi-

potential embryonal carcinoma by selective differentia-

tion toward yolk sac or vitelline structures, in the same

way as nongestational choriocarcinoma differentiates tro-

phoblastic structures. The recognition and classification of

yolk sac (endodermal sinus) tumor as a specific entity

stems from the studies of Teilum [232–234]. The concepts

regarding the histogenesis of this neoplasm that Teilum

proposed have been supported by the experimental stud-

ies of the neoplastic rodent yolk sac by Pierce et al [151].

The hyaline, PAS-positive material in yolk sac tumor has

been found to be similar to the hyaline material produced

by mouse teratocarcinoma during its conversion to the

ascitic form, and this is considered to be a strong argu-

ment in favor of the yolk sac origin of the tumor [146, 147,

151]. When examined with the electron microscope, the

cells of yolk sac tumor resemble those of the normal

human yolk sac [68, 82, 124].
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In 1939, Schiller [177] described an ovarian neoplasm

composed of clear and hobnail cells with a pattern that

he designated a mesonephroma because of the presence

of structures resembling immature glomeruli. Other

investigators [85] were unable to demonstrate the meso-

nephric origin of this tumor and considered it an endo-

thelioma of the ovary [179]. In 1946, Teilum [232]

demonstrated that the tumor described as mesonephroma

[177] included two distinct neoplasms with different his-

togenesis, histologic pattern, age distribution, and clinical

behavior. One of these tumors was highly malignant,

occurred in young patients, was homologous with certain

testicular neoplasms, and was of germ cell origin [232]. The

other tumor was less aggressive, occurred in older women,

and ultimately was shown by Scully to be of müllerian-

type origin. He designated this neoplasm ‘‘clear cell

carcinoma.’’

In addition to the terms mesonephroma and endothe-

lioma, yolk sac tumors have been designated as embryonal

carcinoma because of certain similarities to embryonal

carcinoma of the testis [50]. Although embryonal carci-

noma showing the histologic pattern resembling the typ-

ical embryonal carcinoma of the testis [50] is seen

occasionally in ovarian tumors [97], most ovarian tumors

of this type show a distinctive pattern with differentiation

toward yolk sac or vitelline structures [234, 235] and

should be termed yolk sac tumor.

The term yolk sac tumor is more inclusive than the

original term endodermal sinus tumor. Ovarian yolk sac

tumor differs from the undifferentiated embryonal carci-

noma [50] and resembles closely the yolk sac tumor of

both infantile and adult testes [212, 234, 235]. It is now

generally accepted that the term embryonal carcinoma

should be used only to designate ovarian neoplasms show-

ing the typical histologic pattern of the embryonal carci-

noma as described in testicular tumors [50, 97]. It is

notable that most true ovarian embryonal carcinomas

are combined with yolk sac tumor. The not infrequent

combination of yolk sac tumor elements in ovarian

tumors with other neoplastic germ cell elements [82, 98]

is one of the arguments in favor of the germ cell origin of

this neoplasm. Yolk sac tumor, either pure or combined

with other neoplastic germ cell elements, has been

encountered in extragonadal locations where germ cell

tumors are known to occur, in the mediastinum,

sacrococcygeal region, pineal gland, and vagina.

Alpha-fetoprotein (AFP) was first identified as

a specific constituent of normal human fetal serum by

Bergstrand and Czar [21] in 1956. In the human embryo,

serum AFP peaks at approximately 3,000 mg/L at about

12–13 weeks of gestation. The level decreases slowly until

birth, when it is approximately 55 mg/L. After birth, AFP

disappears rapidly from the serum, and 3 weeks after full-

term delivery, it can be detected only in very small

amounts (0–15 ng/mL) by radioimmunoassay or sensitive

enzyme immunoassays. In fetal development, AFP is pro-

duced by the yolk sac, liver, and upper gastrointestinal

tract. Certain histologic components of germ cell neo-

plasms correlate with elevated serum AFP. It has been

demonstrated that germ cell tumors in patients with

elevated serum AFP are either composed entirely of, or

contain, yolk sac tumor elements [128, 227]. Elevation of

serum AFP has not been observed in patients with pure

dysgerminoma [227], mature cystic teratoma of the ovary

[227], or pure gonadoblastoma [227]. Slight elevations of

serum AFP have been noted in occasional cases of imma-

ture teratoma of the ovary; this is most likely related to the

presence of neuroepithelium.

Apart from yolk sac tumor, elevated levels of serum

AFP are seen in patients with hepatoid carcinoma of the

ovary and occasional Sertoli–Leydig cell tumors, especially

those showing a retiform pattern [215, 219, 257]. Slightly

elevated levels of serum AFP up to 60 ng/mL (upper limit

of normal serum AFP, 20 ng/mL) have been observed in

some cases of embryonal carcinoma of the testis [227].

Using immunohistochemical techniques, AFP has been

identified in the cells of yolk sac tumor and embryonal

carcinoma of the ovary [82, 97], and in the eosinophilic,

PAS-positive, diastase-resistant globules present both

inside and outside the tumor cells. Large amounts of

AFP have been extracted from tumor tissue in yolk sac

tumors of the ovary and testis [226].

In view of the fact that normal yolk sac in the human

and other mammalian species has been shown to be asso-

ciated with AFP synthesis [67], it is reasonable to assume

that the selective synthesis of AFP by yolk sac tumors

provides further support to the view that yolk sac tumor

develops as a result of differentiation of primitive malig-

nant germ cell elements in the direction of yolk sac or

vitelline structures [82, 96, 218, 227]. The immunohisto-

chemical localization of AFP in embryonal carcinoma

and in areas of yolk sac tumor showing no morphologic

evidence of yolk sac differentiation suggests that the

biochemical manifestations of yolk sac differentiation,

such as AFP synthesis, precede morphologic differentia-

tion [82, 97].

Clinical Features

Yolk sac tumor is the second most common malignant

ovarian germ cell neoplasm after dysgerminoma. It is one
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of the most common malignant ovarian neoplasms of

childhood, adolescence, and early adult life [82].

Yolk sac tumor has been encountered in all races [65,

82, 96]. The reported age distribution of patients with yolk

sac tumor ranges from 16 months to 46 years, but most

patients have been under 30 years of age [65, 82, 96]. Yolk

sac tumor is encountered most frequently in the second

and third decades, followed by first and fourth, and is rare

in women in the fifth decade. It has been encountered in

occasional postmenopausal patients. Yolk sac tumor asso-

ciated with an ovarian surface epithelial tumor has been

rarely reported in elderly patients [113, 125, 172].

Although the histogenesis of these tumors is uncertain,

the likely explanation is that it originates from the surface

epithelium by a process of neoplastic differentiation and

therefore the histogenesis is totally different from that of

germ cell neoplasms [113, 172]. In some cases studied by

one of the authors (AT), the yolk sac tumor component

overgrew the surface epithelial–stromal element, and only

extensive sectioning demonstrated focal presence of the

latter. The serum AFP level was highly elevated, reflecting

the presence of the yolk sac tumor component. A small

series of similar cases has been reported [125].

Most patients with yolk sac tumor present with

abdominal enlargement, pain, and a lower abdominal or

pelvic mass [65, 82, 96]. Occasionally, symptoms are acute

and severe and may lead to the diagnosis of acute appen-

dicitis or a ruptured ectopic pregnancy; this usually is

caused by torsion of the tumor. A number of cases have

been encountered during pregnancy [82, 96]. The pres-

ence of yolk sac tumor is not associated with endocrine

manifestations. On clinical examination, a tumor mass is

usually palpable and is frequently of considerable size [65,

82, 96]. Increased levels of AFP are found in the sera [65,

128, 226], and this is a useful diagnostic test for the

presence of yolk sac tumor elements in the primary

tumor, its metastases, and recurrences [226, 227].

Gross Features

Yolk sac tumors are almost always unilateral [65, 82, 96,

226]. Bilaterality typically is a manifestation of metastatic

spread. Yolk sac tumor shows a certain predilection for the

right ovary [82, 96]. The tumor is usually large, varying in

size from 3 to 30 cm in diameter, with most tumors

measuring more than 10 cm [82, 96, 226]. It frequently

weighs more than 500 g; tumors weighing 5 kg have been

recorded. The tumor is usually encapsulated, round, oval,

or globular; firm, smooth, or somewhat lobulated; and

gray-yellow, with areas of hemorrhage and cystic or

gelatinous changes. The tumor may form adhesions to

the surrounding structures and invade them. On section-

ing, yolk sac tumors are mainly solid, but cystic spaces

containing gelatinous fluid frequently are present. Necro-

sis and hemorrhage and the presence of other neoplastic

germ cell elements, especially teratoma, may alter the

appearance of the tumor.

Microscopic Features

Yolk sac tumors exhibit a wide range of histologic patterns

that differ considerably from each other and, although

all the different patterns may be observed in the same

tumor, one or two may predominate. The following his-

tologic patterns may be observed in yolk sac tumor:

(1) microcystic or reticular, (2) endodermal sinus,

(3) solid, (4) alveolar–glandular, (5) polyvesicular vitel-

line, (6) myxomatous, (7) papillary, (8) macrocystic,

(9) hepatoid, and (10) glandular or primitive endodermal

(intestinal) (> Figs. 16.9–16.20) [82].

The polyvesicular vitelline, the hepatoid, and the

primitive endodermal (intestinal) patterns tend to occur

in pure form, unassociated with other yolk sac tumor

elements. Although such tumors are rare, they pose con-

siderable diagnostic difficulties, and because of this they

have been classified as specific subtypes of yolk sac tumor

in the revised WHO classification of ovarian neoplasms

[184, 186, 230] (see >Table 16.1).

Endodermal sinuses or perivascular formations

(Schiller–Duval bodies) are the hallmark of the tumor

. Fig. 16.9

Yolk sac tumor. The tumor shows classical perivascular

formations (Schiller–Duval bodies)
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(> Fig. 16.9). The microcystic or reticular pattern

(> Fig. 16.13) and myxomatous pattern (> Fig. 16.10)

are composed of a loose vacuolated network with small

cystic spaces or microcysts forming a honeycomb pattern.

The microcysts are lined by flat, pleomorphic, mesothe-

lial-like cells with large hyperchromatic or vesicular nuclei

that show brisk mitotic activity. There is usually some

variation in the size of the cysts (> Fig. 16.13). In the

underlying capillary spaces, hematopoiesis may be seen.

The vacuolated network may contain pale, PAS-positive,

mucinous material forming small lakes or precipitates as

well as small, round, brightly eosinophilic, PAS-positive,

diastase-resistant globules or droplets. These globules are

also found within the cytoplasm of the tumor cells

(> Fig. 16.11). Areas composed of fine, loose myxomatous

tissue containing alveolar spaces, occasional gland-like

structures lined by cuboidal epithelium, and small cellular

aggregates, often merging with the microcystic or other

patterns, are also present. The loose myxomatous pattern

. Fig. 16.10

Yolk sac tumor, myxomatous pattern. Small collections of

epithelial-like cells forming cords or gland-like structures

are seen within myxoid stroma

. Fig. 16.11

Yolk sac tumor. Numerous round hyaline globules are

present inside the cells. Larger precipitates of this material

are seen at the top

. Fig. 16.12

Yolk sac tumor showing pronounced glandular pattern. The

glands are lined by large atypical cells with large

hyperchromatic nuclei

. Fig. 16.13

Yolk sac tumor. The tumor displays a macrocystic and

microcystic patterns
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was considered to be analogous to the magma reticulare

or the extraembryonic mesoderm of the exocoelom, and

the presence of this pattern led to the recognition of the

mesoblastic nature of this tumor [233].

The endodermal sinus pattern (> Fig. 16.9) is com-

posed of perivascular formations, consisting of a narrow

band of connective tissue with a capillary blood vessel

in the center and lined by a layer of cuboidal or low

columnar embryonal epithelial-like cells. The cells have

large, slightly vesicular nuclei, prominent nucleoli, and

show mitotic activity. The surrounding capsular sinusoid

space is lined by a single layer of flat cells with prominent

hyperchromatic nuclei. These characteristic perivascular

formations are said to recapitulate the so-called endoder-

mal sinuses [234, 235] that, although not conspicuous

in the human placenta, are well-defined embryologic

structures in the rat placenta. These structures are

also known as sinuses of Duval, Schiller–Duval bodies,

or glomerulus-like structures and resemble superficially

immature renal glomeruli. When sectioned longitudinally,

the perivascular structures consist of a central connective

tissue core containing a longitudinal vessel surrounded

by epithelial-like cells that often form small papillary

formations projecting into the surrounding capsular

sinusoid space.

. Fig. 16.14

Yolk sac tumor. The tumor has a solid pattern

. Fig. 16.15

Yolk sac tumor. The tumor displays a pronounced papillary

pattern

. Fig. 16.16

Yolk sac tumor, polyvesicular vitelline pattern. The tumor is

composed of numerous small vesicles surrounded by

connective tissue

. Fig. 16.17

Yolk sac tumor, hepatoid pattern. The tumor is composed of

solid aggregates or cords of polygonal cells with even or

granular eosinophilic cytoplasm resembling hepatocytes
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The presence of these perivascular formations or

Schiller–Duval bodies can be considered diagnostic of

yolk sac tumor, but in some tumors they may be poorly

represented, somewhat atypical, or absent. Although the

tumor should always be examined carefully and searched

to identify these structures, their absence does not pre-

clude the diagnosis, if the appearances of the tumor

are typical in all other respects. Apart from the presence

of the perivascular structures, this pattern consists of

a complicated labyrinth of communicating cavities and

channels. In addition, there are papillary processes and

blood vessels surrounded by narrow connective tissue

cores and epithelial-like cells radiating into the

surrounding stroma, resembling the typical perivascular

formations but differing from them by the absence of the

sinusoid space.

The solid pattern (> Fig. 16.14) is composed of aggre-

gates of small epithelial-like polygonal cells with clear

cytoplasm and large vesicular or pyknotic nuclei with

prominent nucleoli and exhibits brisk mitotic activity.

The tumor cells in the solid aggregates may resemble

dysgerminoma cells, but they usually show greater pleo-

morphism and presence of at least occasional microcysts.

The presence of the latter helps differentiate between these

two entities. The presence of other patterns of yolk sac

tumor is also helpful in this respect, as is diffuse or focal

staining for AFP and uniformly positive staining for low

molecular weight cytokeratin, which are observed in yolk

sac tumor and not in dysgerminoma.

The alveolar–glandular pattern (> Figs. 16.12) is com-

posed of alveolar, gland-like, or larger cystic spaces and

cavities lined by flat or cuboidal epithelial-like cells with

large, prominent nuclei and surrounded by myxomatous

stroma or cellular aggregates. Some of these spaces may be

lined by more than one layer of cells, and sometimes the

lining cells form small papillary projections protruding

into the lumen. The layer of cells lining these spaces may

be continuous with the lining of the perivascular sinusoid

spaces [234]. Gland-like formations lined by columnar or

cuboidal epithelial-like cells may be seen and in some

tumors may be prominent and may form bizarre patterns.

The macrocystic pattern is observed when yolk sac tumor

exhibits larger cysts in contrast to microcysts or alveolar

spaces. In some tumors, this pattern may predominate.

. Fig. 16.18

Yolk sac tumor. Basement membrane material is frequently

observed in these tumors

. Fig. 16.19

Yolk sac tumor, endodermal (intestinal) pattern. The cells

show abundant goblet cells

. Fig. 16.20

Yolk sac tumor, endodermal pattern. The so-called

endometrioid variant resembles secretory endometrial

adenocarcinoma
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The papillary pattern (> Fig. 16.15) is composed of

papillary structures consisting of connective tissue cores

lined by epithelial-like cells showing a considerable degree

of cellular and nuclear pleomorphism andmitotic activity.

The connective tissue may show variable hyalinization.

This pattern may be the predominant pattern within

a tumor.

The polyvesicular vitelline pattern [235] is composed

of numerous cysts or vesicles surrounded by compact

connective tissue stroma, which may vary from dense to

loose (> Fig. 16.16). The vesicles are lined partly by colum-

nar or cuboidal epithelial cells, frequently showing basal or

paraluminal vacuolation, and partly by flat mesothelial-

like cells. The individual vesicles or cysts vary in size and

shape. The wall of the cyst may show a constriction divid-

ing the part lined by the mesothelial cells from that lined

by the columnar or cuboidal epithelium. This division was

considered to reflect the embryologic conversion of the

primary yolk sac into the secondary yolk sac [235]. Occa-

sionally, the whole tumor may exhibit the polyvesicular

vitelline pattern; such tumors have been designated as

polyvesicular vitelline tumors [235].

The eosinophilic, hyaline droplets may be present

either within the tumor cells or outside them; they

may be numerous and prominent in some tumors

(> Fig. 16.11). The droplets may be observed in tumors

exhibiting all the histologic patterns described, and their

identification is a helpful diagnostic feature. However,

their presence is not diagnostic of yolk sac tumor because

they are observed in many malignant, often poorly differ-

entiated neoplasms, particularly clear cell carcinoma. The

droplets are considered to be secreted by the tumor cells

and accumulate within the cytoplasm. As the amount of

secretion increases, the cell becomes distended and rup-

tures, discharging its contents into the surrounding tissue.

Previously, these globules in yolk sac tumors have been

shown by immunohistochemical techniques to contain

AFP [82, 96, 191]. Other globules may contain alpha1-

antitrypsin and other plasma proteins such as transferrin

[82, 191, 240].

The hepatoid pattern is composed of cells with eosin-

ophilic, uniform, or granular cytoplasm, showing a solid

pattern and considerable resemblance to hepatocytes.

Such collections of hepatocyte-like cells are not infre-

quently observed in yolk sac tumors; however, if these

cells are the dominant population, the neoplasm is desig-

nated ‘‘hepatoid yolk sac tumor’’ [154] (> Fig. 16.17).

These tumors are infrequently admixed with other histo-

logic patterns of yolk sac tumor or other neoplastic germ

cell elements, and this, together with the rarity of the

tumor, may cause diagnostic problems. The presence of

a solid ovarian tumor composed of hepatocyte-like cells

surrounded by connective tissue and forming solid

aggregates, cords, or clusters and associated with elevated

serum AFP in a young patient would strongly favor

a diagnosis of yolk sac tumor with a hepatoid pattern. It

should be noted that this variant also shows immunohis-

tochemical expression of hepatocyte paraffin 1, similar

to primary ovarian hepatoid carcinoma and metastatic

hepatocellular carcinoma involving the ovary [152].

The presence of hyaline, PAS-positive material

forming bands or connective tissue cores surrounded by

tumor cells is not an infrequent finding in yolk sac tumor;

in some tumors, it may be a prominent feature, with the

tumor cells resting on and surrounding the bands of

hyaline material (> Fig. 16.18). When this material is

deposited in linear bands in stroma, other authors have

designated this the ‘‘parietal pattern’’ of yolk sac tumor

[185]. There may be an increased amount of the eosino-

philic, PAS-positive globules described here in the vicinity

of the hyaline bands, suggesting a relationship between

them and a possibility of common origin [235].

Although scattered primitive endodermal glands are

not uncommon in yolk sac tumors, the glandular or prim-

itive endodermal (intestinal) pattern, in which the tumor

is composed entirely of primitive endodermal glands, is

encountered only occasionally [40] (> Fig. 16.19). This

pattern has been designated as ‘‘glandular (intestinal)

yolk sac tumor.’’ The tumor in these cases is composed

of nests or collections of primitive endodermal glands

surrounded by connective tissue, which varies from loose

and edematous to dense and hyalinized. The degree of

differentiation varies from primitive to relatively well dif-

ferentiated. The glands may contain inspissated secretion

within the lumen, and the tumor may resemble a mucin-

secreting adenocarcinoma. Ultrastructurally, the nuclei

are large and show prominent nucleolonema, whereas

the cytoplasm contains many ribosomes, rough endoplas-

mic reticulum, and mitochondria. Dense amorphous

intracellular material is also present. Yolk sac tumors

showing this pattern have been associated with very high

serum levels of AFP [40]. It is of interest that the only

tumor that was diploid in a series of 20 yolk sac tumors

was a tumor of the pure glandular (primitive intestinal)

type, whereas all the other tumors were aneuploid [93].

The presence of primitive endodermal glandular tis-

sue, lobular or nest-like pattern, and high levels of serum

AFP differentiate this type of yolk sac tumor from mucin-

ous tumors of the ovary. A variant of this pattern com-

posed of primitive glands of various sizes lined by tall

columnar or cuboid cells with basophilic or clear cyto-

plasm containing subnuclear vacuoles resembling
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secretory endometrial carcinoma, so-called endometrioid

variant (> Fig. 16.20), has been described [39]. This var-

iant may be seen in pure form, showing a pronounced

glandular or villoglandular pattern, or may be composed

of glands surrounded by fibrous or densely cellular stroma

[39]. Elevated serum levels of AFP and immunohisto-

chemical demonstration of AFP within the tumor cells

confirm the diagnosis of yolk sac tumor (> Fig. 16.21).

Occasionally, yolk sac tumor may exhibit a greater

degree of cellular and nuclear pleomorphism with some

giant cells, usually mononucleated, but sometimes

multinucleated. This picture may be seen in association

with the solid, papillary, and glandular–alveolar patterns.

The pleomorphic cells show variable immunohistochem-

ical staining for AFP, and the absence of hCG confirms

that the giant cells are not trophoblastic in origin but are

part of a yolk sac tumor.

Immunohistochemical Features and
Differential Diagnosis

Yolk sac tumor may be confused with clear cell and

endometrioid carcinomas, embryonal carcinoma, and

dysgerminoma. Clear cell carcinoma shows more regular

tubular patterns, lacks the honeycomb network composed

of microcysts, and has papillary frond-like projections that

are often lined by clear or hobnail cells. The typical

perivascular formations, endodermal sinuses, or Schiller–

Duval bodies present in yolk sac tumor are absent.

The epithelial cells lining the tubules are cuboidal with

clear cytoplasm or are hobnail with nuclei bulging into the

lumen. Areas composed of large polygonal cells with clear

cytoplasm and small, dark, uniform, centrally situated

nuclei resembling those of renal carcinoma are present.

When clear cell carcinoma is composed entirely of tubules

or spaces, confusion may arise with the polyvesicular

vitelline pattern of yolk sac tumor. However, the epithelial

lining in clear cell carcinoma is usually composed of hob-

nail cells and not of the two types of epithelia in the

vesicles comprising the polyvesicular vitelline pattern.

The cystic spaces are more tubular and less vesicle-like.

Clear cell carcinoma shows diffuse immunohistochemical

expression of CK7 and EMA and is usually negative for

AFP while yolk sac tumor typically shows the opposite

immunoprofile [54, 157]. Glypican-3 is usually diffusely

expressed in yolk sac tumor, whereas clear cell carcinoma is

either negative or focally positive; [54] however, the extent

of expression of this marker can overlap between both

tumors [107]. SALL4 is highly sensitive and specific for

primitive germ cell tumors, including yolk sac tumor [32].

The endometrioid-like glandular variant of yolk sac

tumor can simulate endometrioid carcinomas with secre-

tory differentiation. However, women with yolk sac tumor

are typically younger and have an elevated serumAFP level

while a subset of patients with endometrioid carcinoma

has endometriosis in the ipsilateral ovary or elsewhere in

the pelvic cavity. Other admixed classic patterns of yolk

sac tumor and endometrioid carcinoma, as well as hyaline

globules in the former and squamous differentiation in

the latter, help support either diagnosis. Demonstrating

immunohistochemical expression of AFP in yolk sac

tumor and CK7 and EMA in endometrioid carcinoma is

also useful [157]. Estrogen and progesterone receptors are

not detected in yolk sac tumors [92], but diffuse expres-

sion of these markers is common in endometrioid carci-

nomas [261]. It should be noted, however, that rare cases

of mixed yolk sac tumor and endometrioid carcinoma

have been reported [125].

The embryonal carcinoma, which is uncommon in the

ovary [82, 97, 234], lacks the specific patterns observed in

the yolk sac tumor. In its undifferentiated form, it is

composed of aggregates of primitive embryonal cells.

The tumor cells are frequently larger than those seen in

the solid cellular aggregates in yolk sac tumor. The cyto-

plasm is more granular, there is more marked cellular and

nuclear pleomorphism, and the nucleoli are more prom-

inent. Even when the tumor is better differentiated, with

the embryonal cells forming cords, tubules, or papillae and

lining clefts or spaces, it still lacks the typical patterns

associated with yolk sac tumor.

Yolk sac tumor with a solid pattern may be confused

with dysgerminoma. The cells of dysgerminoma are

. Fig. 16.21

Yolk sac tumor. The tumor shows uniform strongly positive

staining for AFP
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usually more uniform, lack microcysts, and are usually

associated with lymphocytic and granulomatous reac-

tions. The cells of yolk sac tumor are uniformly low

molecular weight cytokeratin positive [119, 120]. The

presence of this feature as well as positive staining for

AFP and lack of expression of CD117 and OCT-4 differ-

entiate between yolk sac tumor and dysgerminoma, in

which the latter shows only occasional cytokeratin-

positive cells.

Yolk sac tumor, because of its cystic pattern and the

presence of numerous small blood vessels, has been con-

fused with vascular tumors, but careful examination

reveals that the pattern is more cystic, and a vascular

tumor can be excluded with the use of appropriate immu-

nohistochemical stains. It should be pointed out that yolk

sac tumor elements may show hematopoiesis and are

sometimes intimately associated with immature vascular

tissue in some mixed germ cell tumors; this may also

contribute to diagnostic problems. Confusion may arise

occasionally, with some Sertoli–Leydig cell tumors

showing a retiform pattern, especially when the latter are

associated with elevated serum levels of AFP [215, 257].

The presence of more marked cellular and nuclear pleo-

morphism, brisk mitotic activity, and other histologic

patterns observed in yolk sac tumor (as well as their

absence in Sertoli–Leydig cell tumors) aid in the differen-

tial diagnosis. Immunohistochemical expression of

inhibin further confirms the diagnosis of Sertoli–Leydig

cell tumor.

Occasionally, confusion may arise with juvenile

granulosa cell tumor when it presents with small vesicle-

like collections of cells surrounded by connective

tissue stroma that simulate the vesicles seen in

polyvesicular vitelline yolk sac tumor. Presence of solid

nests typical of juvenile granulosa cell tumor, absence of

the various patterns of yolk sac tumor, absence of immu-

nohistochemical staining for AFP, immunohistochemical

expression of inhibin, and a lack of elevated serum levels of

AFP indicate that the tumor is a juvenile granulosa cell

tumor.

Clinical Behavior and Treatment

Yolk sac tumor is highly malignant, metastasizing early

and invading surrounding structures and organs. Local

invasion and intra-coelomic spread frequently lead to

extensive involvement of the abdominal cavity. Yolk sac

tumor metastasizes first via the lymphatic system to the

para-aortic and common iliac lymph nodes and then to

the mediastinal and supraclavicular lymph nodes.

Hematogenous spread occurs later, with metastases

found in the lungs, liver, and other organs. The tumor is

locally aggressive, and spread beyond the ovary is observed

in a number of patients at diagnosis [65, 82, 96]. Recur-

rences in the pelvis are frequent, even when the tumor and

the affected adnexa have been excised completely [82, 96].

Such recurrences usually appear within a few weeks or

months after excision of the primary tumor.

Until the advent of efficacious combination chemo-

therapy, the treatment of patients with yolk sac tumor was

very disappointing. The treatment was primarily surgical

[96, 234]. Extensive surgery did not improve prognosis

[96, 234]. The few long-term survivors in the past had

tumors confined to the ovary, and most were treated by

unilateral adnexectomy [96, 234]. Since then, there has

been marked improvement in prognosis with conservative

surgery (unilateral salpingo-oophorectomy) and adjuvant

multiagent combination chemotherapy [64, 140]. The com-

bination chemotherapy originally used was dactinomycin,

vincristine, and cyclophosphamide or dactinomycin, 5-

fluorouracil, and cyclophosphamide. Although this therapy

proved to be effective in many cases, recurrences were still

frequent.

The introduction of a combination of cisplatin,

bleomycin, and vinblastine, which has been superseded

by less toxic cisplatin, etoposide (VP 16), and bleomycin

(BEP) in combination, has been found to be much more

effective and has produced remissions in patients with

advanced-stage disease and in patients in whom other

combinations of multiagent chemotherapy have failed

[64, 140]. This combination chemotherapy has revolu-

tionized the treatment of patients with yolk sac tumor.

Complete cure for all stages is more than 80% [64, 140].

The occasional cases of pure hepatoid and glandular

(primitive intestinal) yolk sac tumor show a less satisfac-

tory response to combination chemotherapy and are

therefore associated with poorer prognosis [39, 40, 154].

Serum AFP determination is useful diagnostically and

in monitoring therapy. It should be noted, however, that

a normal result may not always indicate the absence of

active disease but only the absence of the tumor element

associated with AFP synthesis. Preoperatively, if the tumor

contains yolk sac tumor elements, considerable amounts

of AFP can be detected in the serum. AFP levels fall

postoperatively and, if there are no metastases, reach nor-

mal levels within 4–6 weeks, depending on the preopera-

tive serum AFP level. Serum alpha1-antitrypsin levels can

also be used to monitor disease activity, but it is inferior to

AFP [224].

Beta-hCG is normal in patients with yolk sac tumor.

Carcinoembryonic antigen (CEA) has also been studied in
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patients with germ cell neoplasms and has been found

to be of no value as a tumor marker in this group of

patients [225].

Embryonal Carcinoma

The term embryonal carcinoma in this text includes

only ovarian neoplasms showing histologic appearances

resembling those observed in embryonal carcinomas

occurring in the testis of adults. Dixon and Moore [50]

consider embryonal carcinoma as both a morphologic and

a conceptual entity, and this interpretation is being

followed. Embryonal carcinoma is considered to be the

least differentiated form of germ cell tumor, which may

differentiate either to somatic (teratomatous tumors

of various degrees of differentiation) or extraembryonal

structures, forming yolk sac or vitelline (yolk sac tumor)

or trophoblastic structures (choriocarcinoma) (> Fig. 16.1).

Although ovarian embryonal carcinoma [82, 97] shows

similar appearances and is considered to be homologous

with its testicular counterpart, it is uncommon as a

component of mixed germ cell tumors and rare as

a pure entity. However, tumors showing this histologic

pattern are relatively frequent in the testis. The reason for

this difference is unknown. Ovarian embryonal carci-

noma is usually combined with other neoplastic germ

cell elements, most frequently yolk sac tumor, and forms

a part of a mixed germ cell tumor [82, 98, 226].

Embryonal carcinoma occasionally has been observed in

association with gonadoblastoma [182, 211, 216].

Clinical Features

The age, clinical presentation, and findings of embryonal

carcinoma are similar to those observed in patients with

other malignant germ cell neoplasms, with the tumor

almost always occurring in children and young adults

[82, 97, 226].

Embryonal carcinoma may produce AFP, even when it

is not combined with yolk sac tumor, but the serum AFP

levels in such cases are only slightly elevated. When

embryonal carcinoma contains syncytiotrophoblastic

giant cells, as is often the case, or is combined with cho-

riocarcinoma, it produces hCG and is associated with

endocrine manifestations, such as isosexual precocious

puberty in children and abnormal vaginal bleeding in

adults [97]. A positive pregnancy test is found in almost

all such patients.

Gross Features

Because embryonal carcinoma usually is a component of

mixed germ cell tumors, the appearances of the tumor

vary according to the type and amount of the different

components present. On sectioning, the embryonal carci-

nomatous component is solid, gray-white, and slightly

granular, with foci of necrosis and hemorrhage in the

larger tumors.

Microscopic Features

In its most primitive and undifferentiated form, embryo-

nal carcinoma is composed of solid aggregates of epithe-

lial-like, medium to large, polygonal or ovoid cells

containing an ample amount of somewhat pale eosino-

philic granular cytoplasm, with poorly defined cytoplas-

mic borders, frequently forming a syncytial arrangement

(> Figs. 16.22–16.24). The cells have a large, prominent,

centrally situated, and somewhat irregular vesicular or

hyperchromatic nucleus with a fine nuclear membrane

and frequently more than one nucleolus. Mitotic activity

is usually brisk, and abnormal mitoses are frequently seen.

Pleomorphism is usually marked. Giant cells and

multinucleated cells may be seen.

In the better differentiated tumors, the cells, apart

from forming solid areas, also tend to line clefts and spaces

and form papillae. The cells appear more epithelial than

those of the more undifferentiated type, being more

cuboidal or columnar in shape. Although there is

. Fig. 16.22

Embryonal carcinoma. The tumor shows pseudoglandular

and solid patterns

864 16 Germ Cell Tumors of the Ovary



a suggestion of glandular differentiation, true gland for-

mation is absent. The papillae are composed of solid

collections of cells or may contain a cystic space or

a small vessel surrounded by tumor cells. They must be

differentiated from perivascular formations observed in

yolk sac tumor. Very primitive mesenchymal tissue may be

present in conjunctionwith the epithelial-like component.

Syncytiotrophoblastic giant cells immediately adjacent to

aggregates of embryonal carcinoma cells or lying isolated

in the stroma are frequently found. Foci of necrosis and

hemorrhage are also frequent.

Immunohistochemical Features and
Differential Diagnosis

Embryonal carcinoma may be present in the form of small

solid aggregates or pseudoglandular or cleft-like forma-

tions surrounded by better-differentiated malignant

teratomatous elements showing somatic differentiation.

It may coexist with other neoplastic germ cell elements,

such as yolk sac tumor, immature or mature teratoma,

choriocarcinoma, polyembryoma, or dysgerminoma. Dif-

ferentiation from dysgerminoma is important because of

a totally different prognosis and response to treatment. It

is usually the solid primitive type of embryonal carcinoma

that is more likely to be confused with dysgerminoma, but

the presence of clefts, alveoli, or cell-lined spaces militates

against the diagnosis of dysgerminoma.

The cells of embryonal carcinoma are usually larger and

showmuchmore pleomorphism. Mitotic activity is usually

more prominent, and bizarre mitoses are more frequent.

The nuclearmembrane is less sharp and the nuclei are more

irregular, larger, and usually contain more than one dark

hyperchromatic nucleolus, in contrast with the rounded,

prominent, usually single, and frequently eosinophilic

nucleolus of dysgerminoma. The presence of connective

tissue stroma infiltrated by lymphocytes and at times

a granulomatous reaction is a prominent feature of

dysgerminoma. These features usually are absent in embry-

onal carcinoma. Embryonal carcinoma shows immunohis-

tochemical expression of cytokeratin, whereas most

dysgerminomas are negative. In contrast, dysgerminoma

expresses CD117, which is negative in embryonal carci-

noma. In addition, some embryonal carcinomas stain for

AFP, in contrast to dysgerminomas, which are invariably

negative. Most embryonal carcinomas stain for CD30

(> Fig. 16.25), whereas only occasional dysgerminomas

are CD30-positive. Recently, OCT-4 has been found to

be consistently positive in embryonal carcinoma, but this

marker is also expressed in dysgerminoma. SALL4 is

highly sensitive and specific for primitive germ cell

tumors, including embryonal carcinoma [32].

Clinical Behavior and Treatment

Embryonal carcinoma of the ovary is a highly malignant

neoplasm. It is aggressive locally, spreads extensively in the

abdominal cavity, and metastasizes early. The metastatic

spread is similar to that of other malignant germ cell neo-

plasms, taking place first via the lymphatics and later by

hematogenous spread. The primary treatment of embryo-

nal carcinoma is unilateral salpingo-oophorectomy and

. Fig. 16.23

Embryonal carcinoma. The tumor cells display more nuclear

pleomorphism and overlapping of nuclei compared with

dysgerminoma

. Fig. 16.24

Embryonal carcinoma. The tumor shows a solid pattern and

a syncytiotrophoblastic giant cell. Note the characteristic

nuclei of embryonal carcinoma
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chemotherapy. The response to combination chemotherapy

using bleomycin, vinblastine, and cisplatin or, preferably,

cisplatin, etoposide (VP 16), and bleomycin [64, 140] is

similar to that observed in patients with embryonal

carcinoma of the testis.

Polyembryoma

General Features

Polyembryoma is a rare ovarian germ cell neoplasm com-

posed of numerous embryoid bodies resembling morpho-

logically normal presomite embryos [19, 89, 207]. Similar

homologous neoplasms occur more frequently in the

human testis [19, 55], although pure polyembryoma is

very rare. In all ovarian cases, the polyembryoma was

associated with other neoplastic germ cell elements,

mainly immature or mature teratoma [19, 89, 192, 207].

All these tumors occurred in young patients or in patients

in the reproductive age group [19, 89, 192, 207]; the oldest

patient was 38 years old [192]. The clinical findings are

similar to those observed in patients with other malignant

germ cell neoplasms of the ovary. It should be noted that

polyembryoma is not the same entity as ‘‘diffuse

embryoma,’’ which is a form of mixed germ cell tumor

composed of yolk sac tumor and embryonal carcinoma

with a unique admixture of both components [185].

Histogenesis

There are conflicting views of the origin of embryoid

bodies. It has been suggested that they arise by

parthenogenic development from primitive germ cells

present in an immature (malignant) teratoma [111, 145,

192]. Other investigators question this view as well as the

entire concept that embryoid bodies bear a close similarity

to early human embryos because embryoid bodies never

appear to develop beyond the 18-day stage [19]. They

consider that embryoid bodies probably develop tran-

siently by bizarre differentiation, possibly in response to

local release of factors in malignant teratomas of the

gonads.

Another view that has been advanced accepts the mor-

phologic similarities between the early embryo and the

embryoid bodies but disputes their parthenogenic origin

[55, 147, 201]. It maintains that embryoid bodies are

formed after initiation of teratogenesis, most likely from

multipotential malignant embryonal cells present in

a tumor and not directly from germ cells [202]. This

concept is supported by the observations of the develop-

ment of embryoid bodies from undifferentiated embryo-

nal cells in strain 129mice. The tumor, a teratoma that had

been serially transplanted for many years, was considered

to be devoid of germ cells [147, 201]. These findings are in

accordance with the view that embryoid bodies probably

persist only transiently within the tumor, and while new

embryoid bodies are being formed others lose their iden-

tity and their multipotential cells undergo further differ-

entiation [55]. Although the origin and development of

embryoid bodies are still a matter of dispute, the view that

they originate from multipotential malignant embryonal

cells, which is supported by experimental observations

[147, 201], is most favored at present.

Gross Features

Polyembryoma is usually unilateral. Macroscopically, the

tumor resembles other malignant germ cell tumors, vary-

ing in size from 9.5 cm [19] to tumors filling almost the

whole abdominal cavity and invading the surrounding

structures [192]. The tumor is usually solid and contains

hemorrhagic and necrotic areas.

Microscopic and Immunohistochemical
Features

Polyembryoma is composed of numerous embryoid bod-

ies, and the better-differentiated ones are composed of

structures resembling an embryonic disk, amniotic cavity,

and yolk sac surrounded by primitive extraembryonic

mesenchyme (> Fig. 16.26). Sometimes trophoblastic

. Fig. 16.25

Embryonal carcinoma. Diffuse expression of CD30
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differentiation may be seen in the vicinity of the embryoid

body.When the embryoid bodies are less well formed, they

are composed of a medullary plate and amnion associated

with a blastocystic space or with extraembryonic mesen-

chyme. They may have two or more amniotic cavities and

share a single yolk sac cavity or vice versa. There may be

a considerable disproportion between the two cavities,

and the cavities may be malformed. There also may be

considerable variation in size between the different

embryoid bodies; some may be more primitive and others

appear to be better developed.

Some embryoid bodies may be malformed and show

bizarre appearances. None of the embryoid bodies appear

to have developed beyond the 18-day stage. The embry-

onic disk of a typical embryoid body is lined on one side

by cuboidal epithelial cells of uniform size, resembling

endoderm, and on the other by tall columnar epithelium,

resembling ectoderm. The latter merges with low cuboidal

epithelium lining the rest of the cavity, which resembles

the amnion. The cavity resembling the yolk sac is on the

opposite side of the embryonic disk from the amnion

(> Fig. 16.26). The embryoid bodies are surrounded by

extraembryonic mesenchyme, which is composed of

either closely or more loosely packed spindle-shaped

cells of regular appearance and showing occasional mitotic

figures. Loose myxomatous areas may be present.

Occasionally, embryoid bodies resemble earlier devel-

opmental stages, mainly the blastocyst and morula stage

and form numerous round or oval structures. In some

tumors this pattern may predominate, although occa-

sional fully developed embryoid bodies may be seen

[89]. Teratomatous structures in various stages of differ-

entiation are frequently seen interspersed with the

embryoid bodies. In one reported case [19], hCG and

human placental lactogen were demonstrated within

syncytiotrophoblastic cells that were present in the vicinity

of the embryoid bodies. Cytotrophoblastic cells were not

identified in this tumor. In another reported case, there

was elevation of serum AFP and hCG. AFP was demon-

strated by immunohistochemistry within the cells lining

the yolk sac cavities and hCG within the syncytiotro-

phoblastic giant cells that were present in the vicinity of

the embryoid bodies [207].

Clinical Behavior and Treatment

Polyembryoma is a highly malignant germ cell neoplasm.

In most cases, it has been associated with invasion of

adjacent structures and extensive metastases, which were

mainly confined to the abdominal cavity [192].

The primary treatment of polyembryoma is surgical,

and because the tumor is usually unilateral unless there is

spread beyond the ovary, excision of the tumor and the

adjoining adnexa is the treatment of choice. Polyembryoma

responds to the combination chemotherapy used in treat-

ment of malignant germ cell tumors [64, 207].

One patient with a relatively small mobile tumor,

absence of capsular penetration, and no evidence of

metastases survived more than 5 years [19]. Another

patient was alive and free of disease for more than

12 years after excision of the affected adnexa and excision

of intra-abdominal metastases composed of grade 1

immature teratoma [89]. A third patient was well and

disease-free 6 months after diagnosis [207]. Before the

introduction of effective combination chemotherapy,

most patients with polyembryoma died of their disease.

Choriocarcinoma

General Features

Pure ovarian choriocarcinoma of germ cell origin is a rare

neoplasm [81, 82, 185, 247], and even the presence of

choriocarcinomatous elements admixed with other neo-

plastic germ cell elements is uncommon. Inmost cases, the

tumor is admixed with other neoplastic germ cell ele-

ments, and their presence is diagnostic of non-gestational

choriocarcinoma, except for the remote possibility of the

tumor being a gestational choriocarcinoma metastatic to

an ovarian germ cell tumor. The presence of other neo-

plastic germ cell elements is a particularly helpful diag-

nostic feature in postmenarchal patients in whom

. Fig. 16.26

Polyembryoma. The embryoid body shows amniotic cavity

(right), embryonic disk (center), and atypical yolk sac (left)
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exclusion of gestational origin of the tumor may be diffi-

cult. In view of this, non-gestational choriocarcinomamay

be diagnosed with confidence in postmenarchal patients

and not only in young children, as had been considered

earlier. A small number of ovarian germ cell tumors

containing choriocarcinoma have been reported [81,

112, 247]. The tumor occurs in children and young adults.

In some series, 50% of cases occurred in children who had

not reached puberty [112]. This high frequency in chil-

dren may stem from the reluctance of making the diagno-

sis in adults. Detection of paternal DNA has been

successful in differentiating gestational and non-

gestational choriocarcinoma. In two cases, DNA polymor-

phism analysis confirmed the non-gestational origin of the

tumor [190, 241].

Histogenesis

Choriocarcinoma of the ovary may originate in three

different ways: (1) as a primary gestational choriocarci-

noma associated with ovarian pregnancy, (2) as metastatic

choriocarcinoma from a primary gestational choriocarci-

noma arising in other parts of the genital tract, mainly the

uterus, and (3) as a germ cell tumor differentiating in the

direction of trophoblastic structures, usually admixed

with other neoplastic germ cell elements. In each case, it

is important to ascertain the mode of origin of the tumor

because this has important therapeutic and prognostic

implications. Alternatively, choriocarcinoma of the ovary

may be divided into two broad groups: (1) gestational

choriocarcinoma encompassing the first two groups

mentioned and (2) non-gestational choriocarcinoma,

a germ cell tumor differentiation toward trophoblastic

structures. As this chapter is concerned solely with germ

cell tumors, only the non-gestational choriocarcinoma is

discussed here.

Clinical Features

The clinical findings in patients with ovarian non-

gestational choriocarcinoma are similar to those observed

in patients with other malignant ovarian germ cell neo-

plasms, except that they may bemodified by the endocrine

activity of the tumor, which secretes hCG. This effect is

particularly noticeable in prepubertal children who show

evidence of isosexual precocious puberty, with mammary

development, growth of pubic and axillary hair, and uter-

ine bleeding. Adult patients may have signs of ectopic

pregnancy. Very occasionally, the tumor may cause

symptoms of thyrotoxicosis, including a severe acute

form. Because the non-gestational choriocarcinoma,

resembling its gestational counterpart, is associated with

increased production of hCG, determination of urinary or

plasma hCG is a useful diagnostic test. Serum hCG levels

are useful in monitoring response to therapy. It should be

noted that normal levels of hCG do not exclude the pres-

ence of metastases or recurrences composed of other

neoplastic germ cell elements.

Gross Features

The tumor typically is large, unilateral, solid, gray-white,

and hemorrhagic. Necrosis may be evident. Because most

of these tumors are composed of a combination of neo-

plastic germ cell elements, the appearances tend to vary

according to the elements present in the tumor.

Microscopic and Immunohistochemical
Features

Choriocarcinoma is composed of two cell popula-

tions, mononucleate and multinucleate trophoblast

(> Fig. 16.27). The former is composed of cytotrophoblast

and intermediate trophoblast and contains medium-sized

polygonal, round, or oval cells with clear cytoplasm and

sharp borders. Some cells have centrally situated, small,

round, and hyperchromatic nuclei, whereas others have

larger vesicular nuclei containing nucleoli and showing

. Fig. 16.27

Choriocarcinoma. Cytotrophoblast composed of medium-

sized cells are situated centrally; syncytiotrophoblast

composed of very large multinucleated cells are situated

peripherally
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brisk mitotic activity. The multinucleate population cor-

responds to syncytiotrophoblast, which is composed of

large basophilic, vacuolated cells with irregular outlines,

and although frequently elongated they may vary in shape.

These cells contain multiple hyperchromatic nuclei, vary-

ing in shape and size. The cytotrophoblastic cells are

usually disposed centrally within a tumor mass and are

partly or completely surrounded by irregular collections

or layers of the syncytiotrophoblastic cells.

There is a considerable variation in the pattern and in

the ratio of the two components in different parts of the

same tumor and in different tumors. The tumor cells form

solid aggregates, nearly always associated with hemor-

rhage and necrosis. At times the tumor is limited to the

periphery of the hemorrhagic mass. When the tumor is

combined with other germ cell elements, the choriocarci-

noma may form small nodules associated with hemor-

rhage and surrounded by other germ cell elements. The

presence of other germ cell elements within the tumor is

a frequent finding. As choriocarcinoma is often hemor-

rhagic, a careful search may be necessary to demonstrate

the presence of choriocarcinomatous elements.

The cytotrophoblast is the more primitive element, and

the syncytiotrophoblast is formed from it either directly or

indirectly. The syncytiotrophoblast is the differentiated,

nondividing, hormone-secreting component. These find-

ings are supported by electron microscopic and immuno-

histochemical studies [148, 150]. Immunohistochemical

staining for beta-hCG provides a useful confirmatory

diagnostic method. Although intermediate trophoblastic

cells may be seen occasionally in non-gestational chorio-

carcinomas, ovarian placental site trophoblastic tumors

have been reported only rarely [8, 14, 41].

Clinical Behavior and Treatment

Non-gestational choriocarcinoma of the ovary is a highly

malignant germ cell neoplasm. It invades adjacent struc-

tures, spreads widely throughout the abdominal cavity,

and metastasizes via the lymphatics and the blood vessels.

Although gestational choriocarcinoma tends to spread

primarily via the bloodstream, non-gestational choriocar-

cinoma shows lymphatic and intra-abdominal spread as

well as hematogenous spread. Sometimes the hematoge-

nous spread may be less marked.

Until the introduction of effective combination che-

motherapy, the prognosis of patients with choriocarci-

noma was distinctly unfavorable but was somewhat

better than of patients with yolk sac tumor. Treatment

has been revolutionized by the introduction of

combination chemotherapy containing cisplatin with

marked improvement in prognosis and survival. Cisplatin,

etoposide (VP 16), and bleomycin currently is the most

favored combination [64, 140].

Teratoma

The origin of teratomas has been a matter of interest,

speculation, and dispute for centuries. The parthenogenic

theory, which suggests an origin from the primordial germ

cell, is now the most widely accepted. Two other theories,

one suggesting an origin from blastomeres segregated at

an early stage of embryonic development and the second

suggesting an origin from embryonal rests have few adher-

ents currently. Support for the germ cell theory has come

from the anatomic distribution of the tumors, which

occur along the line of migration of the primordial germ

cells from the yolk sac to the primitive gonad, and from

the fact that the tumors occur most commonly during the

years of reproductive activity. Support also comes from

animal experiments in which cystic teratomas can be pro-

duced only during the period of reproductive activity of

the gonad, as in roosters injected with zinc and copper

salts [15, 33], and from the karyotyping of teratomas.

The karyotype of mature ovarian teratomas is 46,XX

[103, 158].

The histogenesis of mature cystic teratoma of the

ovary has been studied using both cytogenetic techniques

and the electrophoretic patterns of four enzymes in nor-

mal as well as in tumor cells. These studies demonstrated

that teratomas are of germ cell origin and arise from

a single germ cell after the first meiotic division [102,

103]. Subsequent studies using more advanced cytoge-

netic techniques further confirmed these observations.

Although most mature cystic teratomas arise in this man-

ner, some arise before the first meiotic division [126, 138].

This indicates that both modes of origin occur. The

classification of ovarian teratomas is shown in
>Table 16.1. Briefly, they are divided into three main

groups: (1) immature teratomas, (2) mature teratomas,

and (3) monodermal and highly specialized teratomas.

Most cases (99%) are mature cystic teratomas also

known as dermoids or dermoid cysts.

Immature Teratoma

Immature teratomas are composed of tissues derived from

the three germ layers – ectoderm, mesoderm, and endo-

derm – and, in contrast to the much more common
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mature teratoma, they contain immature or embryonal

structures. Mature tissues are frequently present and

sometimes may predominate. In these cases, the tumor

should be differentiated from a mature teratoma with

malignant transformation. The presence of immature or

embryonal elements as opposed to the neoplastic trans-

formation of mature tissues differentiates between these

two types of neoplasm.

Clinical Features

The immature teratoma of the ovary is an uncommon

tumor, comprising less than 1% of teratomas of the ovary

[27, 34, 109, 168, 185, 255]. In contrast with the mature

cystic teratoma, which is encountered most frequently

during the reproductive years but occurs at all ages, the

immature teratoma has a specific age incidence, occurring

most commonly in the first 2 decades of life and being

almost unknown after the menopause [27, 31, 109, 185,

255]. In view of this, teratomas occurring in childhood,

adolescence, and early adult life should always be exam-

ined carefully and thoroughly sampled.

The tumor is usually asymptomatic until it reaches

a considerable size. It tends to grow rapidly and may

manifest itself as a pelvic or lower abdominal mass. It

may cause pressure symptoms, abdominal heaviness,

dull pain, or it may undergo torsion, causing acute

abdominal pain.

Gross Features

The tumor is usually unilateral [27, 31, 34, 74, 255], but

may coexist with a mature cystic teratoma in the opposite

ovary [252], as is seen in at least 10–15% of cases. Imma-

ture teratomas are usually larger than their mature coun-

terparts, with the reported range from 9 to 28 cm in the

largest dimension [31]. They may form a round, oval, or

lobulated, soft or firm solid mass, which frequently con-

tains cystic structures with solid areas present in the cyst

wall [27, 31, 34, 74, 109, 252]. The tumor is often prone to

perforate its capsule, which is not always well defined [31,

252]. The cut surface is usually variegated, trabeculated,

and lobulated, varying in color from gray to dark brown.

Occasionally, foci of cartilage or bone may be recognizable

and hair may be present. The cystic areas are usually filled

with serous or mucinous fluid, colloid, or fatty material.

Microscopic Features

Immature teratomas are composed of a variety of imma-

ture and mature tissues derived from the three germ layers

although usually derivatives of all the three germ layers are

present. Occasionally, the tumor may be composed of

a small number of tissues. Ectoderm is usually represented

by neural tissue. Glia, ganglion cells, neuroblastic tissue,

neuroepithelium, nerve trunks, and ocular structures are

often represented (> Figs. 16.28 and > 16.29). Skin ele-

ments, including pilosebaceous units, sweat eccrine

glands, and hair, are frequently present. Mesodermal ele-

ments include fibrous connective tissue; cartilage; bone;

muscle, usually smooth but sometimes striated

(> Fig. 16.30); lymphoid tissue; and undifferentiated

embryonic mesenchyme. Endodermal elements are usu-

ally represented by tubules lined by columnar, sometimes

. Fig. 16.28

Immature teratoma. The immature neuroepithelium is

composed of solid patterns punctuated by rosettes

. Fig. 16.29

Immature teratoma. The tumor shows both immature

neuroepithelial and mesenchymal elements
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ciliated, epithelium. Occasionally, gastrointestinal or renal

epithelium may be present. Endocrine elements may be

present but, apart from thyroid tissue, are uncommon.

All these tissues, which may be in stages of maturity

varying from embryonic to mature, are scattered haphaz-

ardly throughout the tumor and so differ from the orderly

organoid arrangement seen in a mature teratoma. In cases

in which the tumor is composed mainly of mature tissues,

differentiation from mature teratoma may be difficult,

and patients have been diagnosed as having a benign

lesion only to return within a short time with recurrence.

In a number of such cases, review of the material taken

from the original tumor has revealed immature elements.

Therefore, careful examination and thorough sampling of

the tumor are strongly recommended. Immature teratoma

may be combined with other neoplastic germ cell ele-

ments, such as yolk sac tumor, dysgerminoma, embryonal

carcinoma, choriocarcinoma, and polyembryoma. It can

therefore form a part of a malignant germ cell tumor

composed of two or more neoplastic germ cell elements

(mixed germ cell tumor). Immature teratoma has been

reported to develop from the germ cell element of

gonadoblastoma and mixed germ cell–sex cord–stromal

tumor.

Differential Diagnosis

Immature teratoma must be differentiated from malignant

mesodermal mixed tumor (MMMT), which although

occurring most frequently in the uterus, also occurs in

the ovary. MMMT is composed of tissue resembling deriv-

atives of müllerian mesoderm, a primitive structure that

gives rise to both the stroma and the epithelium of the

endometrium. The characteristic histologic appearance of

MMMT combined with the absence of other germ

layer derivatives distinguish MMMT from teratoma;

neuroectodermal derivatives, prominent in solid immature

teratoma, are seen only exceptionally in MMMT. MMMT

occursmost frequently in postmenopausal women between

the ages of 50 and 70 years and, unlike immature teratoma,

occurs only occasionally in younger patients. MMMTs are

composed of sarcomatoid and carcinomatous tissue. The

carcinoma is invariably an adenocarcinoma, squamous

cell carcinoma, or adenosquamous carcinoma, and the

sarcomatoid elements may be composed of a wide variety

of tissues, including leiomyosarcoma, chondrosarcoma,

rhabdomyosarcoma, fibrosarcoma, undifferentiated sar-

comatous tissue, and myxomatous tissue. MMMT does

not exhibit the great variety of tissues present in tera-

toma, and the tissues present in MMMT generally form

more typical sarcomatous or carcinomatous patterns

(see >Chap. 10, Mesenchymal Tumors of the Uterus).

Clinical Behavior and Treatment

Immature teratoma is a malignant neoplasm that usually

grows rapidly, penetrates its capsule, and forms adhesions

to the surrounding structures. It spreads throughout the

peritoneal cavity by implantation and metastasizes first to

the retroperitoneal, para-aortic, and more distant lymph

nodes and later to the lungs, liver, and other organs.

Peritoneal implants and metastases are not infrequently

present at operation for the removal of the primary tumor

[31, 252]. Excision of the tumor is often followed by a local

recurrence within a few weeks or months. Recurrences

usually occur within the first year after the primary treat-

ment [31]. Rupture of the tumor with spillage of the

contents during operation is not infrequent, but because

of the satisfactory response of the tumor to combination

chemotherapy the favorable prognosis is not affected. The

metastases and peritoneal implants may be composed of

different tissues, and thus their teratomatous nature is

readily apparent, but they may also be composed of

a single tissue. The histologic appearances of the metasta-

ses and of the peritoneal implants may or may not reflect

the appearances of the primary tumor. In two related

conditions, the growing teratoma syndrome and chemo-

therapeutic retroconversion [51], the metastases of imma-

ture teratoma may consist of pure mature teratoma after

chemotherapy.

It has been noted that there is a good correlation

between the histologic appearances of the tumor and

prognosis [27, 74, 130, 131]. Very immature and poorly

differentiated tumors have been found to be associated

with worse prognosis, whereas a more favorable outcome

has been observed in patients with more mature and

. Fig. 16.30

Immature teratoma. The tumor shows immature cartilage

and rhabdomyoblastic components
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better differentiated tumors [74, 130, 252]. One study of

immature teratoma in children showed that less mature

tumors were more likely to be associated with yolk sac

tumor [74].

Grading

O’Connor and Norris [131] proposed that immature ter-

atomas should be divided into two grades, those with

a slight degree of immaturity (grade 1; low grade),

which are not treated with combination chemotherapy,

and those with a more marked degree of immaturity

(grades 2 and 3; high grade), which are treated. It was

demonstrated that although there was considerable inter-

and intraobserver disagreement when a large series of

immature teratomas were being graded into three grades,

this was markedly decreased when a two-grade system

was used. The study further confirmed the good correla-

tion between the grade of the tumor and behavior.

Furthermore, it should be noted that rare and small

microscopic foci of immature tissue within a mature

cystic teratoma have been associated with an excellent

outcome [256].

Ovarian immature teratomas and their metastases

should be graded because the grade correlates with out-

come and determines which patients receive chemotherapy.

In order to ensure that the primary ovarian tumor has

been adequately sampled, one block of tissue per centime-

ter of the greatest tumor dimension should be submitted.

The currently used grading system is the Armed Forces

Institute of Pathology (AFIP) system, which is endorsed

by the WHO. In this system, it is the immature

neuroepithelium that is graded. The grade is based on

the aggregate amount of immature neuroepithelium on

any single slide [130, 131] >Table 16.2:

Metastases/implants are considered Grade 0 when no

immature tissue is present, regardless of the grade of

the ovarian tumor. In particular, a specific type of

Grade 0 implant composed entirely of mature glial tissue

(‘‘gliomatosis peritonei’’) is associated with an excellent

outcome.

In the opinion of some authorities on the topic, when

tissues other than neuroepithelium are present, their

degree of immaturity must also be taken into consider-

ation when grading; however, this is not the method

specified by the WHO.

The recommended treatment for patients with grade 1

(low-grade) immature teratoma confined to one ovary is

unilateral salpingo-oophorectomy and careful follow-up.

This treatment is curative in nearly all cases [27, 140]. For

grade 2 and 3 (high-grade) tumors, adjuvant chemo-

therapy is administered following unilateral salpingo-

oophorectomy, resulting in complete cure in the majority

of patients [27]. More extensive surgery is necessary if the

tumor extends beyond the ovary. Current combination

therapy is vincristine, dactinomycin, and cyclophospha-

mide (VAC); vinblastine, bleomycin, and cisplatin (VBP);

or cisplatin, etoposide (VP 16), and bleomycin (BEP)

regimens. Therapy with VAC had been the treatment of

choice [130] because the results obtained were considered

to be similar to those with VBP or BEP regimens and the

latter are more toxic. There is evidence that the recurrence

rate with BEP is less than with VAC regimen, and for

patients with metastatic disease, the cisplatin-containing

regimens are the treatment of choice, especially as the BEP

regimen is less toxic than the VBP [27, 64, 140].

In a collaborative study of immature teratoma (ovar-

ian, testicular, and extra-gondal) in children [74], it was

demonstrated that pure immature teratomas in this

population have a very good prognosis. The authors con-

cluded that the presence of microscopic foci of yolk sac

tumor rather than the grade of immature teratomawas the

only valid predictor of recurrence; however, it should be

noted that ovarian cases were not separately analyzed for

correlation between grade and outcome.

Mature Solid Teratoma

General Features

Mature solid teratoma is an uncommon ovarian teratoma.

The age at presentation is similar to that of immature solid

teratoma, the tumor occurring mainly in children and

young adults [142, 255]. Most solid ovarian teratomas

are composed at least partly of immature tissues and

therefore are considered to be malignant. The occasional

cases of solid ovarian teratoma composed entirely of

mature tissues have usually been included in this group

and thus misinterpreted as malignant. As the presence of

immature neural elements immediately excludes the

. Table 16.2

Grading of immature teratomas

Grade 1 Amount of immature neuroectoderm occupies

�1 low-power (4¥ objective) magnification

field

Grade 2 Amount of immature neuroectoderm occupies

>1 but �3 low-power (4¥ objective)

magnification fields

Grade 3 Amount of immature neuroectoderm occupies

>3 low-power (4¥ objective) magnification

fields
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tumor from this group, it is very important to recognize

the mature tissue as such, as by definition only tumors

composed entirely of mature tissues may be diagnosed as

mature solid teratoma.

Gross Features

The tumors are usually large, do not exhibit any specific

features, and show similar appearance to most solid tera-

tomas, which are composed of immature tissues. They

grow slowly in comparison with immature solid teratoma,

but because they are usually discovered after they have

reached a considerable size, this feature is of little help in

diagnosis. In all reported cases of mature solid teratoma,

the tumor has been unilateral [142, 252, 255].

Microscopic Features

Mature solid teratoma is composed entirely of mature

tissues derived from the three germ layers. Rigid diagnos-

tic criteria must be used, and the examination and sam-

pling of the tumor must be thorough, because inclusion of

cases with immature elements completely changes the

prognosis of this neoplasm [142, 252, 255]. The tissues

derived from the three germ layers are arranged in an

orderly manner resembling the much more common

mature cystic teratoma, except that the neoplasm is solid

or at least predominantly solid. Neurogenic elements,

which are among the most common tissues present in

this tumor, often pose diagnostic problems because they

may not be recognized as mature. Occasionally, mature

solid teratoma may be associated with peritoneal implants

composed entirely of mature glial tissue (gliomatosis)

(> Fig. 16.31). Despite extensive peritoneal disease and

irrespective of the mode of therapy employed, the

prognosis is excellent [160, 168, 185]. Presence of perito-

neal implants composed entirely of mature glial tissue

occasionally may be observed in patients with immature

solid teratoma and with mature cystic teratoma. The pres-

ence of these implants does not affect the prognosis

[74, 123, 160, 168, 185].

Clinical Behavior and Treatment

Because the tumor is unilateral, oophorectomy or unila-

teral adnexectomy is the treatment of choice, resulting in

a complete cure [142, 252, 255].

Mature Cystic Teratoma

General Features

Mature cystic teratoma of the ovary, or dermoid cyst, has

been known since antiquity. The tumor is composed of

well-differentiated derivatives of the three germ layers –

ectoderm, mesoderm, and endoderm – with ectodermal

elements predominating. In its pure form, mature cystic

teratoma is always benign, but occasionally it may

undergo malignant change in one of its elements. It may

also form a part of a germ cell neoplasm composed of

a number of different neoplastic germ cell elements

(mixed germ cell tumor).

Clinical Features

Mature cystic teratoma is the most common type of ovar-

ian teratoma and the most common type of ovarian germ

cell neoplasm. It occurs relatively frequently and com-

prises approximately 20% of all ovarian neoplasms [144,

168, 185]. Mature cystic teratoma occurs most commonly

during the reproductive years, but, unlike other germ cell

tumors of the ovary, it has a wider age distribution and

may be encountered at any age from infancy to old age [13,

34, 144]. In some series, more than 25% of cases have been

observed in postmenopausal women [110]. It has also

been encountered in newborns. Mature cystic teratoma

is often discovered as an incidental finding on physical

examination, radiologic examination, or during abdomi-

nal surgery performed for other indications.

Patients present with abdominal pain (47.6%),

abdominal mass or swelling (15.4%), and abnormal uter-

ine bleeding (15.1%) [144]. The abdominal pain is usually

constant, slight, or moderate but, in a number of cases,

may be severe and acute because of torsion or rupture of

the tumor. In children and young adults, the tumors tend

to bemore easily mobile and therefore aremore frequently

affected by torsion. Abnormal uterine bleeding and its

cessation after excision of the tumor suggest hormone

. Fig. 16.31

Mature glial implant. Mature glial implants on omentum

(‘‘gliomatosis peritonei’’)
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synthesis by the tumor, but histologic examination has

failed to reveal any explanation for the endocrine function

[110]. Slightly decreased fertility has been observed in

patients with mature cystic teratoma, but in most cases

there is no satisfactory explanation. In 10% of cases, the

tumor is diagnosed during pregnancy [13, 34]. Mature

cystic teratoma has been diagnosed radiologically because

of the presence of teeth, bone, and cartilage [110, 144].

Cytogenetic Features

Mature cystic teratomas are diploid, have a normal 46,XX

karyotype, and have been considered to originate from

germ cells after the first meiotic division; thus, they are in

contrast to mature teratomas of the postpubertal testis,

which are malignant, are aneuploid, have complex cyto-

genetic abnormalities including 12p amplification, and are

considered to originate from other forms of germ cell

tumor [10, 102, 244]. Of note, ovarian mature cystic

teratomas and prepubertal testicular mature teratomas

are similar in that both are diploid, have normal karyo-

types, and are benign [244]. Previous studies [126, 138]

using banding techniques demonstrated diverse modes of

origin of mature cystic teratoma. Although most ovarian

mature cystic teratomas originate from germ cells after the

first meiotic division, some originate before this event

[126, 138]. This distinction also applies to immature ovar-

ian teratomas, which tend to be aneuploid, resembling

their testicular counterparts.

Gross Features

Mature cystic teratoma does not have a predilection for

either ovary; 8–15% of cases are bilateral [144, 168, 185].

The tumor varies in size from very small (0.5 cm) to large

(measuring more than 40 cm) and can weigh up to several

kilograms. Approximately 60% of mature cystic teratomas

measure from 5 to 10 cm, andmore than 90%measure less

than 15 cm [144]. The tumor is round, oval, or globular,

with a smooth, gray-white, and glistening surface

(> Fig. 16.32). It is usually freely mobile but occasionally

may form adhesions to surrounding structures, especially

if there has been leakage. On palpation, the tumor is soft

and fluctuant, with firm or hard areas; this is usually

observed immediately after its removal, because at room

temperature the tumor tends to solidify. The contents of

the tumor are liquid at temperatures above 34�C and

become solid at temperatures below 25�C [25]. The cut

surface of the tumor reveals a cavity filled with fatty

material and hair surrounded by a firm capsule of varying

thickness. The fatty material is similar to normal sebum.

The tumor is usually unilocular but may be multilocular.

Several tumors may be present in the same ovary.

Arising from the cyst wall and projecting into the

cavity is a protuberance that may vary in size from

a small nodule to a rounded elevated mass. It is usually

single but may be multiple and is frequently solid but may

be partly cystic. This protuberance has been variously

termed dermoid mamilla, dermoid protuberance,

Rokitansky protuberance, embryonic node, or dermoid

nipple. The hair present in the tumor arises from this

protuberance, and when bone or teeth are present

(> Fig. 16.33), they tend to be located within this area,

which is composed of a variety of different tissues and is

one of the sites that should always be carefully sampled.

Mature cystic teratomas contain macroscopically recog-

nizable and well-formed teeth in 31% of cases [25]. Pha-

langes, long and other bones, parts of the rib cage, loops of

intestine, and even fetus-like structures are occasionally

encountered [1, 250]. They have been classified as fetiform

teratomas or homunculi [1, 250].

Microscopic Features

The outer side of the cyst wall is composed of ovarian

stroma that may often be hyalinized, making its recogni-

tion difficult. The cavity of the cyst is lined mainly by skin,

and in small tumors cutaneous structures may form

the entire lining. The skin is composed of keratinized

squamous epithelium and usually contains abundant

sebaceous and eccrine glands associated with fat

(> Fig. 16.34). In some tumors, a lipogranulomatous, fat

necrosis-like, sieve-like, or pneumatosis cystoides-like

pattern may be prominent. Hair and other dermal

appendages are usually present. Occasionally, the cyst

. Fig. 16.32

Mature cystic teratoma. Well-encapsulated tumor

containing hair
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wall may be lined by bronchial or gastrointestinal epithe-

lium or epithelium of columnar or cuboidal type

(> Fig. 16.35). The squamous epithelium may be present

only in the region of the dermoid protuberance. Some-

times there may be loss of the lining epithelium caused by

desquamation, and this may be associated with a foreign

body giant cell reaction. The latter may be seen in other

parts of the tumor as a reaction to the contents of the

tumor. Foreign body giant cell reactions may also be seen

when the contents of the tumor are spilled, leading to the

formation of adhesions.

The area around the dermoid protuberance may con-

tain a large variety of tissues derived from the three germ

layers. Ectodermal tissue, represented by squamous

epithelium and other skin derivatives, is usually most

abundant. Brain tissue, glia, neural tissue, retina, choroid

plexus, and ganglia may also be encountered. In occa-

sional cases, the glial tissue may be highly cellular, making

the distinction between gliosis and a low-grade glial

tumor, such as astrocytoma or oligodendroglioma, arising

in a teratoma very difficult. Criteria have not been

established for this distinction in the ovary. Furthermore,

in view of the rarity of this problem in teratomas, the

precise behavior of such lesions is not known, but in our

experience (unpublished data), we are not aware of an

adverse outcome.

Mesodermal tissue is represented by bone, cartilage,

smooth muscle, and fibrous and fatty tissue. Endodermal

. Fig. 16.33

Mature cystic teratoma. Left: Well-encapsulated spherical cystic mass. Arrows point to teeth. Right: The tumor was diagnosed

via pelvic radiograph. A row of teeth is seen at arrow tip (Courtesy of A. Blaustein, M.D.)

. Fig. 16.34

Mature cystic teratoma. The lining of the cyst is composed

of skin with its appendages

. Fig. 16.35

Mature cystic teratoma. Mature cystic teratoma lined by

well-differentiated mature respiratory epithelium. Mature

adnexal structures are seen beneath the lining
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tissue is represented by gastrointestinal and bronchial

epithelium and glands, thyroid, and salivary gland tissue.

In a careful study of 100 cases, ectodermal structures were

found in 100%, mesodermal in 93%, and endodermal in

71% of cases [25]. Rare tissues, such as prostate, have been

reported [71]. The various tissues present in mature cystic

teratoma show an orderly organoid arrangement forming

cutaneous, bronchial, and gastrointestinal tissues, as well

as bone and other structures. Although these tissues may

be scattered diffusely, they do not exhibit the disorderly

haphazard arrangement that is observed in immature

teratoma.

With the exception of thyroid tissue, the presence of

endocrine tissue of other types is distinctly uncommon in

mature cystic teratoma, but pituitary, adrenal, and para-

thyroid tissues have been documented. Occasionally func-

tioning endocrine tissue, forming an adenoma, may

be found in a mature cystic teratoma [168, 185]. Mature

cystic teratoma must be differentiated from the rare cases

of fetus in fetu, considered most likely to be caused by an

inclusion of a monozygotic diamniotic twin [29]. Fetus in

fetu can be distinguished from a teratoma by its location

in the retroperitoneal space, presence of vertebral organi-

zation with formation of limb buds, and a well-developed

organ system. Fetus in fetu shows better organization than

the most differentiated teratomas. Like mature cystic tera-

toma, fetus in fetu is a benign lesion [29].

Clinical Behavior and Treatment

Mature cystic teratoma of the ovary may be associated

with various complications. In view of the fact that in

many of these cases the condition is amenable to cure,

their recognition is of considerable importance. These

complications include (1) torsion, (2) rupture, (3) infec-

tion, (4) hemolytic anemia, and (5) development of

malignancy.

Torsion is themost frequent complication [13, 34, 133,

144], occurring in 16.1% of cases in one large series [144].

This complication tends to be more common during

pregnancy and puerperium [110, 144]. Mature cystic tera-

toma is said to comprise from 22% to 40% of ovarian

tumors in pregnancy, and from 0.8% to 12.8% of reported

cases of mature cystic teratoma have occurred during

pregnancy [34, 144]. The fact that these tumors, when

they occur during pregnancy, are more liable to be associ-

ated with torsion is of considerable importance. Torsion is

also more common in children and younger patients [133,

144]. The patients usually have severe acute abdominal

pain, and the condition is an acute abdominal emergency.

Excision of the affected ovary or salpingo-oophorectomy

is the treatment of choice.

Torsion tends to predispose to rupture of the tumor.

Rupture of mature cystic teratoma is an uncommon com-

plication, occurring in approximately 1% of cases [110,

144]. The immediate result of the rupture may be shock or

hemorrhage, especially during pregnancy or labor, but the

prognosis even in these cases is usually favorable. Rupture

of the tumor into the peritoneal cavity may be followed by

chemical peritonitis caused by the spillage of the contents

of the tumor. It produces a marked granulomatous reac-

tion and leads to the formation of dense adhesions

throughout the peritoneal cavity. Rupture of the tumor

occasionally may be followed by the development of glial

implants on the peritoneum. This condition occurs when

the tumor contains mature neuroglial elements, and spill-

age leads to deposition of numerous small nodules com-

posed of mature glia in the peritoneal cavity. Despite the

wide dissemination of these deposits throughout the peri-

toneal cavity, the prognosis is favorable, and simple surgi-

cal excision of the primary tumor is considered to be

adequate therapy [160]. Mature cystic teratoma may rup-

ture not only into the peritoneal cavity but also into

adjacent organs, usually the bladder or the rectum. Several

such cases have been reported [44]. Infection is an uncom-

mon complication and occurs in approximately 1% of

cases [110]. The infecting organism is usually a coliform,

but Salmonella infection causing typhoid fever has also

been reported [75].

Autoimmune hemolytic anemia has been noted occa-

sionally in patients with teratoma of the ovary, mainly

mature cystic teratoma. Excision of the tumor in these

cases resulted in the disappearance of the anemia and

a complete cure [22, 46, 139]. A small number of mature

cystic teratomas and other cystic ovarian tumors associ-

ated with this complication have been reported [22, 139].

The patients have symptoms and signs of progressive

anemia, which may be moderate or severe; it is accompa-

nied by reticulocytosis, spherocytosis, and increased

osmotic fragility. Normoblasts may be present in the

peripheral blood. The indirect serum bilirubin is elevated,

and the direct antiglobulin test (Coombs’ test) is positive,

indicating the presence of autoantibodies that react with

the patient’s red blood cells. The platelets are normal in

number. The spleen may be palpable but is only slightly

enlarged. Steroids are only transiently effective in treating

the disease, and splenectomy has no effect on the progress

of the disease [22, 139]. Excision of the ovarian tumor

leads to the permanent disappearance of the anemia [22,

46, 139]. The following possible pathogenetic mechanisms

have been suggested [22]:

(1) Presence in the tumor of substances that are anti-

genically different from the host and that stimulate the
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production of antibodies by the host, which cross-react

with the patient’s own red blood cells; (2) Antibody pro-

duction by the tumor directed specifically against the

host’s red blood cells resembling the graft-versus-host

reaction; and (3) Coating of red blood cells with products

secreted by the tumor, resulting in changed red blood cell

antigenicity.

In view of this, pelvic and radiologic examination is

indicated in a young woman with autoimmune hemolytic

anemia that does not respond to steroid treatment, as it

may help detect an ovarian teratoma and prevent an

unnecessary splenectomy [139].

The treatment of choice for an uncomplicated mature

cystic teratoma in young patients is excision of the cyst

with conservation of part of the ovary if possible. This

treatment usually results in a complete cure. Local recur-

rences after conservative treatment for mature cystic tera-

toma are uncommon and occur in less than 1% of cases.

Mature Cystic Teratoma (Dermoid Cyst) with
Malignant Transformation

General Features

Malignant transformation is an uncommon complication

of mature cystic teratoma. It occurs in approximately 2%

of cases [13, 95, 110, 136, 143, 168, 185, 199], although in

one report the frequency was almost 4% [134]. The age of

patients with this complication as reported in the litera-

ture ranges from 19 to 88 years [143], but this tumor

usually is observed in postmenopausal patients [95, 110,

134, 143, 199].

Clinically, this tumor cannot be readily differentiated

from an uncomplicated mature cystic teratoma or other

ovarian tumor although evidence of its rapid growth,

pain, loss of weight, and other systemic signs and symp-

toms suggest the presence of a malignant tumor. Some-

times, the tumor may be an incidental finding.

Gross Features

The tumor is frequently larger than the average mature

cystic teratoma [34, 95, 185, 199]; it may exhibit a more

solid appearance (> Fig. 16.36), but differentiation usually

cannot be made on gross examination. Malignant trans-

formation in mature cystic teratoma tends to occur in

patients with unilateral tumors [143, 144].

Microscopic Features

The most common tumor component to undergo malig-

nant transformation is squamous epithelium, with forma-

tion of a typical squamous cell carcinoma (> Figs. 16.37

and > 16.38) [34, 76, 95, 134, 143, 199]. Any of the tissues

present in a mature cystic teratoma may undergo malig-

nant transformation, and a variety of malignant tumors

have been reported, including mucinous carcinoma, car-

cinoid tumor, thyroid carcinoma, basal cell carcinoma,

malignant melanoma, leiomyosarcoma, chondrosarcoma,

and angiosarcoma (> Figs. 16.39 and > 16.40) [70, 114,

117, 143, 243, 248]. The malignant element invades other

parts of the tumor and its wall, which may perforate.

The malignant component may overgrow the remaining

part of the mature cystic teratoma and pose diagnostic

problems.

. Fig. 16.36

Squamous cell carcinoma (left) arising in and overgrowing

mature cystic teratoma

. Fig. 16.37

Squamous cell carcinoma arising in mature cystic teratoma.

The tumor has an infiltrating pattern showing numerous

keratin pearls
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Clinical Behavior and Treatment

The mode of spread of the malignant tumor differs from

that observed in other tumors of germ cell origin. The

tumor spreads by direct invasion and peritoneal implan-

tation and generally does not metastasize to the lymph

nodes [95, 143]. Extensive local invasion and absence of

lymph node involvement usually is observed at laparot-

omy [134, 199]. Hematogenous dissemination is

uncommon.

The prognosis of patients with mature cystic teratoma

with malignant transformation is unfavorable [95, 134,

143, 199]; only 15–30.8% of patients survive 5 years [95,

143]. Better prognosis has been reported when the malig-

nant element is a squamous cell carcinoma confined to the

ovary and is excised without spillage of the contents. In

such cases, the reported 5-year survival is 63% [143].

Treatment is hysterectomy and bilateral adnexectomy

[95, 199]. Because the tumors are usually unilateral, in

cases where there is no penetration of the capsule and no

involvement of the adjacent structures, a more conserva-

tive surgical procedure may be just as effective. However,

because malignant transformation of a mature cystic

teratoma usually occurs in postmenopausal women,

total abdominal hysterectomy and bilateral salpingo-

oophorectomy is performed. If the tumor has spread

beyond the confines of the ovary and there is involvement

of the adjacent structures, a more radical procedure with

resection of the tumor and the involved structures or

viscera is advocated [134]. Response to chemotherapy is

unsatisfactory [95, 134].

Mucinous Tumors Arising in Mature Cystic
Teratoma

General Features

In general, the vast majority of primary ovarian mucinous

tumors are of surface epithelial origin, but a subset is of

. Fig. 16.40

Invasive mucinous carcinoma arising within mature cystic

teratoma. Note extensive glandular component, slightly

haphazard glandular arrangements, and prominent

pseudomyxoma ovarii. The diagnosis of invasion in

examples such as this can be very difficult, particularly with

regard to distinction from non-carcinomatous tumors that

have pseudomyxoma ovarii coupled with a slightly less

extensive glandular proliferation and density of glands

. Fig. 16.38

Squamous cell carcinoma arising in a mature cystic

teratoma. The tumor displays a pushing pattern

. Fig. 16.39

Melanoma arising in mature cystic teratoma. Note nested

pattern within squamous epithelium
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germ cell origin. In the cases studied, 2–11% of ovarian

mature cystic teratomas are associated with a mucinous

tumor, and many of the latter in this setting are likely of

germ cell origin.

Microscopic Features

Primary ovarian mucinous tumors associated with

a mature cystic teratoma show a spectrum of histologic

appearances [117, 248]. At the lower end of the spectrum,

tumors display a cystadenomatous pattern. Proliferative

tumors with architectural complexity and epithelial strat-

ification resemble atypical proliferative (borderline)

mucinous tumor of ovarian surface epithelial origin or

low-grade adenomatous mucinous neoplasm of the

appendix. Pseudomyxoma ovarii can be seen with some

cystadenomatous and proliferative neoplasms. Compared

to tumors without pseudomyxoma ovarii, neoplasms with

pseudomyxoma ovarii more closely resemble lower gas-

trointestinal tract adenomatous tumors and tend to have

hypermucinous columnar epithelium and abundant gob-

let cells. Other tumors may show goblet cell carcinoid-like

morphology. At the upper end of the spectrum, the carci-

nomatous neoplasms may be of glandular (> Fig. 16.40)

or signet-ring cell type. Pseudomyxoma ovarii can also be

associated with goblet cell carcinoid-like tumors or

carcinoma.

Immunohistochemical Features and Differential Diagnosis

Immunohistochemical stains for CK7 and CK20 show var-

iable coordinate expression profiles [248]. Tumors without

pseudomyxoma ovarii and having cystadenomatous or

proliferative patterns show a variety of CK7/CK20

profiles, including a CK7 diffuse/CK20 variable pattern

(a pattern frequently seen in ovarian surface epithelial

tumors). Those with pseudomyxoma ovarii and having

cystadenomatous, proliferative, or goblet cell carcinoid-

like patterns characteristically display a CK7(�)/CK20

diffuse or CK7 focal/CK20 diffuse profile (patterns typical

of lower gastrointestinal tract tumors). Aminority of these

tumors histologically and immunohistochemically resem-

bling lower gastrointestinal tract adenomatous tumors

can have the clinical syndrome of pseudomyxoma

peritonei without a tumor in the appendix. Parentheti-

cally, it should be emphasized that although nearly all

cases of pseudomyxoma peritonei are of appendiceal

origin, rare cases are of primary ovarian origin due to

an appendiceal-type mucinous tumor arising within

a mature cystic teratoma. The carcinomas can have

variable CK7/CK20 profiles, but some will show

a CK7(�)/CK20 diffuse or CK7 focal/CK20 diffuse

pattern.

Ovarian mucinous tumors of germ cell origin with

histologic and immunohistochemical features typical of

primary lower gastrointestinal tract tumors can be

misclassified as metastatic or secondary tumors involving

the ovary. Thus, it is important to search for focal

teratomatous components in such ovarian mucinous

tumors in order to suggest a possible primary ovarian

origin. Nonetheless, when problematic mucinous neo-

plasms in ovarian mature cystic teratomas histologically

and immunohistochemically resemble lower gastrointes-

tinal tract tumors, extensive sampling of the gross speci-

men and further clinical evaluation to exclude the rare

possibility of a similar primary mucinous tumor in the

appendix or colorectal region as part of a tumor-to-tumor

metastasis (e.g., a primary lower gastrointestinal tract

tumor with a metastasis to a coexisting ovarian teratoma)

are recommended.

Primary ovarian mucinous tumors arising in

a teratoma, which histologically and immunohisto-

chemically resemble lower gastrointestinal tumors, are

considered to be of germ cell origin. Tumors that are

histologically and immunohistochemically analogous to

ovarian surface epithelial mucinous cystadenoma or atyp-

ical proliferative (borderline) mucinous tumor may have

developed in the same ovary containing a teratoma as an

independent tumor; however, it should also be considered

that some of those mucinous tumors could be of germ

cell origin as it is possible that they arose from upper

gastrointestinal/pancreaticobiliary or sinonasal tissue in

a teratoma, which would have histologic and immunohis-

tochemical features similar to mucinous tumors of ovar-

ian surface epithelial origin.

Nomenclature

For primary ovarian mucinous tumors histologically and

immunohistochemically resembling lower gastrointesti-

nal tract tumors, descriptive terminology that parallels

the nomenclature for tumors in lower gastrointestinal

sites (e.g., low-grade adenomatous mucinous neoplasm

for ovarian tumors histologically and immunohisto-

chemically analogous to those of the appendix) is pre-

ferred, considering that (a) terms such as borderline

tumor or atypical proliferative tumor are used for surface

epithelial tumors of the ovary, (b) these mucinous tumors

are of germ cell rather than surface epithelial origin, and

(c) they resemble their counterparts in the lower gastro-

intestinal tract.

Clinical Behavior and Treatment

Data on the behavior of mucinous ovarian tumors of germ

cell origin are limited, but in the series of McKenney et al.
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and Vang et al., patients with cystadenomatous and pro-

liferative/low malignant potential tumors on follow-up

remained well and disease-free [117, 248]. In the same

series, mucinous carcinomas showed variable outcome

but exhibited the potential for aggressive behavior. How-

ever, Ueda et al [243] reported a case of a patient with an

adenocarcinoma arising in a mature cystic teratoma who

has survived for more than 15 years. Furthermore, the

present authors have seen a case of a patient with an

intestinal-type adenocarcinoma arising in a mature cystic

teratoma who has survived for more than 5 years.

Struma Ovarii

General Features

Thyroid tissue is a relatively frequent constituent of

mature cystic teratoma and has been demonstrated in

5–20% of cases. Struma ovarii is considered a one-sided

development of a teratoma in which the thyroid tissue has

overgrown all other tissues, or one in which only the

thyroid tissue has developed. The term struma ovarii

should be reserved for tumors composed either entirely

or predominantly of thyroid tissue [168, 169, 185].

Clinical Features

Struma ovarii is uncommon; it comprises nearly 3% of

ovarian teratomas. The age distribution of patients with

struma ovarii is generally the same as that of patients with

mature cystic teratoma and ranges from 6 to 74 years.

Most patients are in the reproductive years [168, 169,

254]. There are usually no specific symptoms; the clinical

findings are similar to those observed in patients with

mature cystic teratoma. The only differences are that in

some cases struma ovarii is associated with enlargement of

the thyroid gland, and in other cases there is clinical

evidence that the struma ovarii is responsible for the

development of thyrotoxicosis although this has not

been confirmed preoperatively by laboratory tests [193,

254]. The ectopic thyroid tissue present within struma

ovarii, therefore, may be the subject of the same physio-

logic and pathologic changes as the thyroid gland [193].

Gross Features

Struma ovarii is usually unilateral but is often associated

with mature cystic teratoma and rarely with

a cystadenoma in the contralateral ovary [168, 169, 185,

254]. In some cases, the teratoma present in the contra-

lateral ovary contained thyroid tissue.

Struma ovarii varies in size, but usually measures less

than 10 cm. The surface is usually smooth and, before

sectioning, the tumor resembles a mature cystic teratoma.

Occasionally, adhesions may be present. The cut surface of

the tumor may be composed entirely of light tan, glisten-

ing thyroid tissue. Hemorrhage, necrosis, and foci of

fibrosis may be present. Solid tumors with small amounts

of colloid appear less glistening and more fleshy. Some

tumors may be cystic [205].

Microscopic and Immunohistochemical Features

The tumor is composed of mature thyroid tissue

consisting of acini of various sizes, lined by a single layer

of columnar or flattened epithelium (> Fig. 16.41). The

acini contain eosinophilic, PAS-positive colloid. The

intensity of the staining may vary. There may be

a considerable variation in the size of the acini, which

may be large, containing a large amount of colloid, or

may be small. Thyroglobulin and TTF-1 can be identified

in the epithelial cells by immunohistochemistry

(> Fig. 16.42). Occasionally, the lining of the acini may

be columnar, containing small papillary projections not

unlike those seen in hyperactive thyroid gland. Sometimes

the appearances may resemble a nodular adenomatous

goiter. Adenoma-like lesions may also be observed.

When the tumor exhibits markedly crowded follicles with-

out features of malignancy, the designation ‘‘proliferative

struma ovarii’’ has been suggested (> Fig. 16.43) [48].

Struma ovarii showing appearances suggestive of

Hashimoto’s thyroiditis has also been reported [52].

Rarely, the tumor may show clear cell or cystic patterns

[205, 206].

. Fig. 16.41

Struma ovarii. The tumor is composed of normal thyroid

tissue
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Clinical Behavior and Treatment

Most cases of struma ovarii are benign and can be treated

by excision of the ovary or by unilateral salpingo-

oophorectomy. In a small number of cases, there are

complications, themost important being the development

of malignancy [48, 62, 165, 168, 170]. In one series [48],

proliferative struma ovarii was benign; however, in

another series 26% of cases were clinically malignant,

but the entire cohort of proliferative struma ovarii had

good overall survival (98% survival at 10 years, 92% at 25

years) [165]. Another complication is the presence of

ascites or ascites associated with pleural effusion

producing a pseudo-Meigs’ syndrome [84]. Ascites may

be found in 17% of cases of struma ovarii, and its presence

does not indicate that the tumor is malignant [193]. The

cause of the ascites and pleural effusion has not been fully

elucidated. In most reported cases, excision of the tumor

led to complete remission.

Occasionally, struma ovarii may be associated with

extra-ovarian extension caused either by rupture of the

tumor or by local spread. In such cases, the peritoneal

cavity contains tumor deposits, which may be numerous

and are composed of mature thyroid tissue. The condition

is thought by some to be benign and is termed benign

strumosis [87], although some authorities believe that it

represents a very well-differentiated follicular carcinoma

[165, 167]. This condition is only rarely associated with

untoward side effects, which are mainly caused by the

formation of adhesions. As most patients with this rare

condition have been treated by excision of the tumor

deposits and by administration of radioactive iodine

(131I) with successful outcome, or have been lost to fol-

low-up after varying periods of time with no ill effects, it is

not possible to resolve this controversy. However, rare

patients with strumosis have died of disease [165].

Malignancy Arising in Struma Ovarii

Clinical Features

Malignant change in struma ovarii, in which the tumor

shows histologic/cytologic features of thyroid carcinoma

(‘‘malignant struma ovarii’’), is uncommon (3% of all

cases of struma ovarii in one study [165]). A number of

reported cases of malignant struma ovarii were actually

examples of strumal carcinoid. Patients with malignant

struma ovarii are relatively young. The mean ages of

women with the different types of thyroid carcinoma

arising in struma ovarii range from 38 to 46 years [170].

Most patients with papillary thyroid carcinoma and typi-

cal follicular carcinoma present with stage I disease.

Microscopic Features

More than a hundred well-documented cases have

been reported [62, 165, 170]. Microscopically, most of

the tumors were of the papillary type (> Fig. 16.44),

including its follicular variant, followed by follicular car-

cinoma. A few tumors showed features of poorly differen-

tiated carcinoma. BRAF mutations and RET/PTC

rearrangements, as seen in papillary thyroid carcinoma

of the eutopic thyroid gland, have been identified in pap-

illary thyroid carcinoma arising in struma ovarii [28, 178].

. Fig. 16.43

Proliferative struma ovarii. The follicles are markedly

crowded, but features diagnostic of follicular thyroid

carcinoma are not seen

. Fig. 16.42

Struma ovarii showing diffuse expression of TTF-1
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In a number of reported cases, the diagnosis was based

on the histology of the tumor, and there were no metas-

tases or other features of malignancy [48, 169, 170].

Whether malignant struma ovarii should be diagnosed

based on the same criteria used for tumors in the eutopic

thyroid gland is unclear. Application of the eutopic thy-

roid diagnostic criteria for the follicular variant of papil-

lary thyroid carcinoma (FVPTC) in struma ovarii

(optically clear nuclei, overlapping nuclei, nuclear

pseudoinclusions, nuclear grooves [165]) may be difficult

given the recognized interobserver variability in diagnosis

for tumors in eutopic thyroid locations. It should be noted

that even ovarian tumors with subtle atypical nuclear

features, which are suggestive of but not fully diagnostic

for the FVPTC still have the ability to metastasize [62].

Therefore, it has been recommended that whenever an

ovarian follicular thyroid-type tumor with cytologic fea-

tures borderline for the FVPTC is encountered, it should

be reviewed by at least two surgical pathologists with

experience in thyroid pathology in order to prevent

under- or overdiagnosis [62]. Application of eutopic thy-

roid criteria for the diagnosis of follicular carcinoma in

struma ovarii (tumor invasion of cortex with growth on

ovarian serosa and vascular invasion [165]) is also prob-

lematic, particularly because the ovary lacks a true capsule.

Furthermore, ovarian tumors that histologically qualify as

struma ovarii but which have an extra-ovarian metastasis

or recurrence that histologically resembles non-neoplastic

thyroid tissue have been designated ‘‘highly differentiated

follicular carcinoma.’’ [167] Thus, this form of follicular

carcinoma can only be diagnosed when an extra-ovarian

lesion is identified. It should be noted, however, that

this entity is controversial and considered ‘‘peritoneal

strumosis’’ by others. However, tumor deposits of obvi-

ously malignant papillary thyroid carcinoma and typical

follicular carcinoma should be diagnosed as such.

For any ovarian tumor featuring a problematic prolif-

eration of thyroid tissue, extensive sampling is strongly

suggested. In rare and unusual cases (especially those with

bilateral tumors), it may be necessary to recommend

further clinical evaluation in order to exclude the possi-

bility of a metastasis from the thyroid gland with second-

ary involvement of the ovary.

Clinical Behavior and Treatment

See above section on >Malignancy Arising in Struma

Ovarii for behavior of proliferative struma ovarii. In addi-

tion to peritoneal involvement by malignant struma

ovarii, other routes of spread are via the lymphatics to

the para-aortic and other lymph nodes and via the blood-

stream to the lungs and bones [170]. Metastases are

. Fig. 16.44

Papillary thyroid carcinoma arising in struma ovarii. (a) Low

power. Struma ovarii is present at the bottom, and

carcinoma is present at the top. (b) Prominent papillary

architecture. (c) Nuclear features characteristic of papillary

thyroid carcinoma
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uncommon [62, 170]. The disease is treatable with good

outcome in most cases, including those with metastatic

disease. Only 7%, 14%, and 0% of patients with papillary

thyroid carcinoma, typical follicular carcinoma, and

‘‘highly differentiated follicular carcinoma,’’ respectively,

in struma ovarii died of disease [170]. In a recent study by

Robboy et al of all histologically malignant thyroid-type

tumors in struma ovarii, 81% and 60% of patients were

alive at 10 years and 25 years, respectively [165]. In that

study, malignant struma ovarii was assessed for pathologic

features that might predict aggressive behavior, and the

size of the strumal component correlated with malignant

outcome. It was also demonstrated that abundant perito-

neal fluid, numerous adhesions, or ovarian serosal defects

were more common in clinically malignant tumors. In

general, however, it is not possible to reliably determine

which cases will develop progressive disease.

Treatment of malignant struma ovarii should consist

of at least oophorectomy but may also include thyroidec-

tomy, radioactive iodine (131I), and follow-up with serum

thyroglobulin measurement. Long-term follow-up is

important as metastases can occur decades later.

Carcinoid

Carcinoid tumors of the ovary may be primary or

metastatic. Primary carcinoids are subdivided into four

categories: (1) insular, (2) trabecular, (3) strumal, and

(4) mucinous. Mixed types also occur (composed of any

combination of the pure types). The latter are uncommon

and often associated with a mature cystic teratoma. Of the

metastatic carcinoids, the insular carcinoid tumor is the

most common, followed by the trabecular and mucinous

types.Metastatic carcinoid tumors of the ovary are discussed

in >Chap. 18, Metastatic Tumors of the Ovary.

Insular Carcinoid

General Features Insular carcinoid tumor, considered to

be of midgut derivation, is the most common type of

primary ovarian carcinoid tumor. It usually arises in asso-

ciation with gastrointestinal or respiratory epithelium

present in a mature cystic teratoma. It may also be

observed within a solid teratoma, a mucinous tumor, in

association with a Sertoli–Leydig cell tumor [258], or may

occur in a pure form [163, 195, 214]. The latter is con-

sidered to arise either as a one-sided development of

a teratoma or from enterochromaffin cells present within

the ovary. The former is much more likely. Approximately

40% of ovarian insular carcinoids occur in pure form; the

remaining 60% are combined [185, 195, 214].

Clinical Features More than 200 cases of primary ova-

rian insular carcinoid tumors have been reported [45, 163,

185, 214]. The age of patients ranges from 31 to 83 years,

but most patients are either postmenopausal or perimen-

opausal [45, 163, 195]. One third of the reported cases

have been associated with the typical carcinoid syndrome,

despite the absence of metastases [45, 163, 195]. This is in

contrast to intestinal carcinoids, which are associated with

the syndrome only when there is metastatic spread to the

liver. The reason for this difference is that the blood flow

from the ovary goes directly into the systemic circulation

and does not pass through the liver, which inactivates the

serotonin produced by the tumor. The presence or absence

of symptoms of carcinoid syndrome is also dependent on

the number of secreting tumor cells.

Functioning ovarian carcinoid tumors, with only one

exception, have all measured approximately 10 cm in

greatest dimension, whereas intestinal carcinoids are usu-

ally smaller. Thus, there is a good correlation between the

size of the tumor and the presence of carcinoid syndrome.

The excision of the tumor is associated with rapid remis-

sion of the symptoms, disappearance of 5-hydroxyindole

acetic acid (5-HIAA) from the urine [163], and marked

decrease of serum serotonin. Determination of serum

serotonin and urinary 5-HIAA may be used to monitor

disease activity and response to therapy. If the tumor is

nonfunctioning, there is no specific presentation.

Gross Features The tumor shows similar appearances to

those of mature cystic teratoma within which it is usually

found. The same applies if the tumor is associated with

a solid teratoma or a mucinous tumor. If the carcinoid is

not associated with other tissue elements, the tumor

is solid. The carcinoid may vary in size from microscopic

to 20 cm in greatest dimension and is solid and homo-

geneous. Its color may vary from light brown to yellow or

pale gray. Primary ovarian carcinoids practically always

are unilateral, although they may be associated with

a mature cystic teratoma in the contralateral ovary.

Microscopic Features Primary ovarian insular carcinoid

usually shows the typical appearance associated with mid-

gut carcinoids [163]. The tumor is composed of collec-

tions of small acini and solid nests of uniform polygonal

cells with ample amounts of cytoplasm and round or oval,

centrally located hyperchromatic nuclei (> Fig. 16.45).

Mitotic activity is low. The cytoplasm is basophilic or

amphophilic and may contain red, brown, or orange

argentaffin or argyrophil granules, which are demon-

strated in the majority of cases of primary ovarian car-

cinoids [163]. Ultrastructurally, the cells of the ovarian
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insular carcinoid show similar appearances to those of

insular carcinoid tumors from other locations [214] and

show abundant neurosecretory granules, which exhibit

marked variation in size and shape, being round, oval, or

elongated.

Immunohistochemical Features and Differential Diagnosis

Demonstration of immunohistochemical expression of

chromogranin and synaptophysin (> Fig. 16.46) further

supports the diagnosis and has become the method of

choice to confirm the diagnosis. These two markers fre-

quently show diffuse and strong staining [261]. Serotonin

may be demonstrated within the cytoplasm of the tumor

cells by immunohistochemical techniques [197]. Occa-

sionally, other neurohormonal polypeptides may also be

demonstrated within the cytoplasm of the tumor cells,

but their finding is much less frequent than in trabecular

or strumal carcinoids [197]. The connective tissue sur-

rounding the tumor nests is frequently dense and

hyalinized as a result of the fibrogenic effect of the seroto-

nin produced by the tumor. If immunohistochemistry

is needed because a carcinoma is in the differential diag-

nosis, one should be aware that carcinoid frequently

expresses pan-cytokeratin and low molecular weight

cytokeratin (CK8/18), which occasionally may be diffuse.

CK7 and EMA are more specific in that they are frequently

expressed in carcinoma and expressed uncommonly in

carcinoid [261]. In carcinoids positive for CK7 and

EMA, expression tends to be of limited extent. Also, ER

and PR are usually negative in carcinoid and positive in

endometrioid carcinomas and can be added to an immu-

nohistochemical panel [261].

Primary insular carcinoid of the ovarymust be differen-

tiated from metastatic insular carcinoid of the ovary,

which is usually of gastrointestinal origin. Metastatic car-

cinoid nearly always affects both ovaries [162], unlike

primary ovarian carcinoid, which is unilateral [163]. Mac-

roscopically, the metastatic carcinoid is composed of

tumor nodules, whereas primary ovarian carcinoid

forms a single homogeneous mass. Presence of other

teratomatous elements associated with an ovarian car-

cinoid confirms that it is primary [163, 214].

Primary ovarian carcinoid sometimes may be con-

fused with Brenner tumor, but the appearances of the

cell nests and the grooved coffee-bean nuclei of the cells

of Brenner tumor are against the diagnosis of a carcinoid,

whereas the typical small acinar pattern and expression of

chromogranin A are in favor of a carcinoid. Confusion

with granulosa cell tumor may also arise because Call–

Exner bodies may be mistaken for carcinoid acini, but the

cells of the carcinoid tumor usually show an acinar pattern

and contain more cytoplasm and argentaffin granules

[163]. Cystic areas that may be present in a granulosa

cell tumor are nearly always absent in a carcinoid. Presence

of nuclear grooves typical of adult granulosa cell tumor

further supports this diagnosis. Inhibin and calretinin are

typically negative in carcinoid [261].

. Fig. 16.46

Primary insular carcinoid tumor of the ovary. The tumor

shows diffuse expression of chromogranin. Note that the

compartments of the cells showing chromogranin

expression are the same compartments containing bright

pink cytoplasmic granules in > Fig. 16.45

. Fig. 16.45

Primary insular carcinoid tumor of the ovary. Note the

bright pink staining of the tumor cells due to the presence

of neurosecretory granules
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Occasionally, ovarian carcinoid may be confused with

a Krukenberg tumor, but the latter is usually bilateral and

larger. The cells of Krukenberg tumor tend to merge with

the stroma, are larger, and show greater pleomorphism, at

least focal signet-ring appearance, and more brisk mitotic

activity. An acinar pattern is less evident. Demonstration

of chromogranin and synaptophysin expression supports

a diagnosis of carcinoid.

Clinical Behavior and Treatment Although insular car-

cinoid tumors of the ovary are considered to be malignant,

they are slow growing and only occasionally are associated

with metastases. Metastases have been observed in 11

patients, 7 of whom died with metastatic disease [45,

163]; this includes 6 patients with metastatic disease from

a series of 9 cases of insular carcinoid tumors of the ovary

collected over 40 years by Davis et al [45]. This series

suggested that metastatic disease may be more frequent

than generally reported. Although the malignant potential

of insular carcinoid should not be minimized, it is consid-

ered that the series of Davis et al [45]. was somewhat

selective as regards its content of metastasizing tumors

and lethal outcome.

In occasional patients, features of carcinoid syndrome,

such as tricuspid incompetence resulting in right-sided

heart failure, may progress after the excision of the

tumor and lead to the death of the patient, as has been

observed in two cases [163]. In most patients with the

carcinoid syndrome, the symptoms and signs of the syn-

drome observed preoperatively disappear or regress dur-

ing the postoperative period [163]. Because nearly all

patients with this tumor are postmenopausal or perimen-

opausal, bilateral salpingo-oophorectomy and hysterec-

tomy is the treatment of choice. Surgical excision of foci

of extra-ovarian spread or of metastases if present is indi-

cated. There is little experience with chemotherapy. Esti-

mation of serum serotonin and 5-HIAA in the urine may

be used to monitor the progress of the disease.

Trabecular Carcinoid

General Features Trabecular carcinoid includes carcinoid

tumors of hindgut or foregut derivation. Primary trabe-

cular or ribbon carcinoid usually arises in association with

teratomatous elements [164, 195], but in a later study of

four cases of trabecular carcinoid, two tumors were pure

and not associated with teratomatous elements [217].

Clinical Features Trabecular carcinoid is rare. Patient age

varies from 24 to 74 years, with most patients being

postmenopausal [45, 164, 195, 217]. Trabecular carcinoid

is a slowly growing neoplasm that can reach a large size.

None of the known cases have been associated with the

carcinoid syndrome. In three patients whose urine was

examined immediately after the operation, 5-HIAA was

normal [164].

Gross Features The appearance of trabecular carcinoid

depends on whether the tumor is associated with

teratomatous elements. When associated with teratoma,

the appearance is similar to that of amature cystic teratoma.

When the tumor is pure, it is a solid, firm to hard, round or

oval mass with a smooth outline and tan to yellow on cross

section. The tumors have always been unilateral [164, 195,

217], but occasionally have been associated with mature

cystic teratoma in the opposite ovary [164, 195]. In the

reported cases, the tumors measured from 4 to 25 cm in

greatest dimension [164, 195, 217].

Microscopic Features The tumor is composed of long,

usually wavy ribbons, cords, or parallel trabeculae

surrounded by fibromatous connective tissue stroma that

is usually dense (> Fig. 16.47). The ribbons, cords, or

trabeculae are composed of cells that form usually one but

sometimes two cell layers. The nuclei are elongated or ovoid

and contain finely dispersed chromatin. The cytoplasm is

abundant and often contains orange to red-brown granules,

which usually stain with argyrophil and argentaffin stains.

Ultrastructurally, the neurosecretory granules are round

or oval and show slight variation in size [187, 220], thus

differing from those seen in insular carcinoids.

Immunohistochemical Features and Differential Diagnosis

See section on > Insular Carcinoid for details of

immunohistochemistry. Immunohistochemical staining

. Fig. 16.47

Primary trabecular carcinoid tumor of the ovary. The tumor

is composed of long ramifying cords of tumor cells

surrounded by dense fibrous stroma
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demonstrates a much wider range of neurohormonal poly-

peptides than insular carcinoids; these include serotonin,

pancreatic polypeptide, glucagon, enkephalin, gastrin,

vasoactive intestinal polypeptide, and calcitonin [197].

Primary trabecular carcinoid must be distinguished

from metastatic trabecular carcinoid, which is usually

bilateral and frequently associated with metastases else-

where. The presence of teratomatous elements, which are

found frequently in the primary lesion, helps distinguish

the primary from a metastatic lesion. Trabecular carcinoid

sometimes may exhibit an insular pattern in foci, but

unless this is a major component the tumor need not be

classified as a mixed carcinoid.

The presence of thyroid follicles indicates that the

tumor is a struma ovarii and carcinoid (strumal carcinoid),

and their presence must be excluded before a diagnosis of

trabecular carcinoid is made. Occasionally, trabecular car-

cinoid must be distinguished from a Sertoli–Leydig cell

tumor showing a cord-like pattern. In contrast to

a Sertoli–Leydig tumor, trabecular carcinoid lacks tubules.

Immunohistochemical expression of chromogranin

and synaptophysin and lack of staining for inhibin and

calretinin confirm the diagnosis of carcinoid.

Clinical Behavior and Treatment The prognosis of

patients with trabecular carcinoid of the ovary is

favorable because these tumors are not associated with

metastases [45, 164, 217]. In one case, a peritoneal implant

was found 2 years after bilateral salpingo-oophorectomy

and hysterectomy [164]. The optimal treatment is the

excision of the affected adnexa, which results in

a complete cure, but follow-up of the patient is advisable.

Mucinous Carcinoid (Goblet Cell Carcinoid)

General Features Mucinous carcinoid is a variant of car-

cinoid tumor that has been encountered mainly in the

vermiform appendix [90, 203, 249] and occasionally has

been observed in the ovary [2, 16, 214]. However, it should

be noted that at least some of the tumors described as

primary Krukenberg tumors of the ovary may have been

examples of this entity. Also, it should be emphasized that

before establishing a diagnosis of primary ovarian mucin-

ous carcinoid, a metastatic appendiceal carcinoma with

goblet cell carcinoid-like features must be excluded.

A number of the latter have been reported [78], and

several more are known to the authors. It is likely that

a proportion of ‘‘primary ovarian’’ mucinous carcinoids

reported in the literature really represent metastases from

an occult appendiceal primary.

Clinical Features The age of patients ranges from 14 to

74 years. Mucinous carcinoid is usually observed in pure

form but may be seen in association with mature cystic

teratoma. The tumor is unilateral but may be associated

with metastases in the contralateral ovary [2, 16, 214].

Gross Features Macroscopically, the tumor is usually of

considerable size, ranging from 4 to 30 cm, and most of

the tumors have been more than 8 cm in greatest dimen-

sion. The tumor is gray-yellow, firm, and usually solid but

may contain cystic areas [2, 16, 214]. Similar appearances

are encountered when the tumor forms part of a mature

cystic teratoma.

Microscopic Features Microscopically, mucinous car-

cinoid is composed of numerous small glands or acini

with very small lumens lined by uniform columnar or

cuboid epithelium. The cells contain small round or oval

nuclei or appear as goblet cells distended with mucin

(> Fig. 16.48). Some cells may be disrupted by excessive

distension with mucin, which may result in the formation

of small pools of mucin within the glands or even in the

obliteration of the gland with pools of mucinous material

within the connective tissue. The glands are surrounded

by connective tissue, which may vary from loose and

edematous to dense fibrous or hyalinized. Some of the

glands or acini may be larger and occasionally may be

cystic; this represents the typical or classical pattern of

mucinous carcinoid. In some areas, the tumor cells tend

to invade the surrounding connective tissue, often assum-

ing signet-ring appearance. The tumor cells may form

large solid aggregates and show a less uniform appearance

. Fig. 16.48

Primary mucinous carcinoid tumor. The tumor is composed

of numerous small glands and acini with imperceptible or

very small lumens. Numerous goblet cells distended with

mucin are present
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and more atypical features, with large hyperchromatic

nuclei and brisk mitotic activity.

In some tumors, such appearances may predominate.

This second pattern resembles Krukenberg tumor and is

described as atypical or Krukenberg tumor-like pattern.

Sometimes mucinous carcinoid showing either the typical

or atypical pattern or both merges with intestinal-like

adenocarcinoma showing numerous neuroendocrine

cells; this is regarded as a third pattern present in this

tumor. Some mucinous carcinoids may be admixed with

other types of carcinoid tumor, such as insular or

trabecular, forming a mixed carcinoid tumor. Thus,

primary ovarian mucinous carcinoid tumors can be

divided into these four histologic types. In a study of

17 mucinous carcinoid tumors, 6 were of the typical

type, 4 of the atypical or Krukenberg tumor-like type, 5

were admixed with intestinal-like adenocarcinoma, and

2 were of the mixed type [16]. The cytoplasm of the

tumor cells may exhibit orange-red granules andmay even

be bright red. Argyrophil and argentaffin granules are

always present and, in some tumors, may be abundant

[2, 16, 214].

Ultrastructurally, neurosecretory granules are present

in some cells and absent in others. The tumor cells may

contain both neurosecretory granules and mucinous

material. The neuroendocrine nature of the tumor cells

is further confirmed using immunohistochemical stains.

Immunohistochemical Features and Differential Diagnosis

The tumor cells react positively with chromogranin A.

Using immunohistochemical techniques, some of the

tumor cells have been shown to contain serotonin and

gastrin, and these substances may be present within

the same tumor cell. Other neurohormonal polypeptides

such as pancreatic polypeptide and prolactin also

have been detected in the tumor cells, but the range is

narrower than that observed in trabecular carcinoids. CEA

and low molecular weight cytokeratin also can be demon-

strated within the cytoplasm of the tumor cells. These

tumors are expected to show a CK7(�)/CK20 diffuse

profile [248] (> Fig. 16.49).

Primary mucinous carcinoid tumor of the ovary must

be differentiated from its metastatic counterpart although

a number of the latter probably are appendiceal carcino-

mas with goblet cell carcinoid-like features [78, 214]. The

latter, in common with other types of carcinoid metastatic

to the ovary, is nearly always bilateral and instead of

forming a single tumor mass shows scattered tumor

deposits involving ovarian tissue. Depending on their size,

these deposits may form tumor nodules observed macro-

scopically or may be detectable only microscopically.

Histologically, theymay have appearances indistinguishable

from the primary tumor. The presence of teratomatous

elements supports primary ovarian origin.

Mucinous carcinoid must be distinguished from

mucinous tumors of the ovary, particularly, a mucinous

carcinoma with goblet cell carcinoid-like features arising

in a teratoma. That is especially so when the carcinoid

tumor is composed of large acini, shows increased mucin

production, and exhibits a pleomorphic pattern. Occa-

sionally, confusion may arise with well-differentiated

endometrioid tumors of the ovary, which may resemble

mucinous tumors.

Mucinous carcinoid must be distinguished from

a Krukenberg tumor. The differentiation between these

two entities may be difficult, especially if the mucinous

carcinoid assumes a predominantly Krukenberg-like pat-

tern or if the Krukenberg tumor contains numerous

argentaffin and argyrophil granules. The presence of

these granules as well as of the neurosecretory granules

observed ultrastructurally cannot be used for differentiation

between these two entities. Involvement of both ovaries

and the presence of primary extra-ovarian signet-ring or

mucinous adenocarcinoma are indicative of Krukenberg

tumor.

Clinical Behavior and Treatment Primary mucinous car-

cinoid of the ovary behaves in a somewhat more aggressive

manner than other types of primary ovarian carcinoid

tumors [2, 16, 214], similar to the behavior of mucinous

carcinoid tumors of the vermiform appendix [90, 203,

249]. The tumor tends to spread mainly via the

. Fig. 16.49

Primary mucinous carcinoid tumor
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lymphatics, and metastases may be present at the time of

initial laparotomy. Patients who do not exhibit metastatic

disease at the time of diagnosis have a much better prog-

nosis compared to those who have metastases, however

small, at the time of diagnosis [2, 16, 214]. A series of

17 patients has been reported [16]. Six patients with

mucinous carcinoid of the typical or classical type had

tumors confined to the ovary, and all five with available

follow-up (27–147 months) were well and disease-free

after excision of the tumor. Three patients with mucinous

carcinoid of the atypical type had tumors confined to the

ovary and were well and disease-free after excision of the

tumor (follow-up, 36–168 months). Of the eight women

with carcinoma arising in mucinous carcinoid, six were

stage I, one was stage II, and one was stage III. Seven

had available follow-up. Two patients died of disease at

9 and 12 months, respectively. Four were alive and well

with 48–120 months of follow-up, and a fifth patient died

of other causes at 36 months.

The treatment is surgical, depending on the extent of

the disease, but in postmenopausal women, patients with

involvement of the contralateral ovary, and patients who

do not want children, hysterectomy, bilateral salpingo-

oophorectomy, and omentectomy, as well as excision of

all the tumor deposits, are indicated. Para-aortic lymph

node dissection may be necessary because metastatic

tumor deposits may be present. Surgery may be followed

by combination chemotherapy, including 5-fluorouracil,

although the efficacy of this mode of therapy is not

proven. Premenopausal patients with tumors localized

to the ovary may be treated by unilateral salpingo-

oophorectomy with careful follow-up.

Strumal Carcinoid

General Features Strumal carcinoid is an uncommon

ovarian tumor composed of thyroid tissue intimately

admixed with carcinoid tumor, showing a ribbon-like or

cordlike pattern. Other teratomatous elements are also

present in most of the tumors [161]. Tumors showing

the histologic pattern of struma ovarii, merging imper-

ceptibly with carcinoid tumor exhibiting the ribbon-like

pattern observed in hindgut carcinoids, were usually

interpreted as a carcinoma developing in a struma ovarii,

although the resemblance to a carcinoid tumor has been

noted in some cases.

Clinical Features More than 60 cases have been reported

[161, 194, 195], and there are probably as many

unreported cases. The age distribution is similar to struma

ovarii, ranging from 21 to 77 years. The tumor is usually

not associated with any specific clinical findings. In one

reported case, it was associated with virilization. Like

hindgut carcinoids and unlike the primary ovarian insular

carcinoid, strumal carcinoid is not, as a rule, associated

with the carcinoid syndrome [161, 194, 195] although this

association has been described in a single case [244].

Gross Features Macroscopically, this tumor, if pure, may

be similar to struma ovarii or carcinoid. If the tumor is

a part of a teratoma, it manifests as a yellow nodule within

the teratoma [161, 194].

Microscopic and Immunohistochemical Features Micro-

scopically, strumal carcinoid is composed of thyroid folli-

cles containing colloid that merge with ribbons of

neoplastic cells usually set in dense fibrous tissue stroma

similar to trabecular carcinoid (> Fig. 16.50). The thyroid

follicles are often small in size at the junction between the

two types of tissue. The carcinoid is usually composed of

long, winding or straight ribbons of columnar cells with

elongated hyperchromatic nuclei. It may also be com-

posed of small islands of tumor cells surrounded by

dense fibrous tissue stroma. Slight mitotic activity is pre-

sent in the carcinoid part of the lesion.

Argyrophil and argentaffin granules are identified in

the carcinoid cells [161, 194, 198], as well as in some cells

lining the thyroid follicles both histochemically and

immunohistochemically. Chromogranin and synaptophysin

are expressed in the carcinoid component. TTF-1 and CK7

are usually expressed in the strumal component with no

expression in the carcinoid component [156]; however,

. Fig. 16.50

Strumal carcinoid. The carcinoid forms long narrow cords

and ribbons (right) merging with thyroid follicles (left)
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we have seen cases with focal TTF-1 expression in the

carcinoid component. Ultrastructural examination dem-

onstrates neurosecretory granules in the carcinoid

component and in some of the thyroid follicular cells

[194, 198]. In two tumors, amyloid deposits were identi-

fied and were verified both immunohistochemically and

ultrastructurally [6, 47].

Some investigators consider that strumal carcinoid is

a carcinoid tumor and that the thyroid tissue only resem-

bles thyroid [73]. Other investigators have conclusively

demonstrated thyroglobulin and TTF-1 within the thyroid

component of the tumor, thus indicating its thyroid

nature [156, 161, 194]. It is, therefore, considered that in

verified cases of strumal carcinoid, the tumor consists of

thyroid tissue intimately admixed with a carcinoid.

Strumal carcinoid should be distinguished from carci-

noma of the thyroid arising in struma ovarii, with which

it has often been confused. The carcinoma has the typical

appearances observed in the eutopic thyroid and usually

exhibits the follicular or papillary pattern.

Clinical Behavior and Treatment Strumal carcinoid only

once has been associated with metastases, and even in this

case the patient was apparently cured by a combination of

surgery and radiation therapy [161]. All other cases have

followed a benign course [161, 194].

Monodermal Teratomas with
Neuroectodermal Differentiation

Cysts lined entirely by mature glial [246] or ependymal

tissue [238] have been described in the ovary. More

importantly, however, neuroectodermal tumors may also

develop in the ovary and are considered monodermal

teratomas with neuroectodermal differentiation.

Kleinman et al. have reported a series of 25 cases of

primary neuroectodermal tumors of the ovary [91]. The

average age was 23 years (range 6–69 years). The tumors

were cystic and/or solid with an average size of 14 cm

(range 4–20 cm). They consisted of three histologic

types: differentiated (ependymoma (> Fig. 16.51)), prim-

itive (medulloepithelioma, ependymoblastoma, neuro-

blastoma, and medulloblastoma), and anaplastic

(glioblastoma). Some were associated with a mature cystic

teratoma. Occasional patients may present with advanced

stage disease. It is noteworthy that ependymomas may

contain papillary areas mimicking serous tumors or

gland-like structures resembling endometrioid tumors.

In the small number of neoplasms tested, immunohisto-

chemical expression of glial fibrillary acidic protein

(GFAP) was seen in the differentiated and anaplastic

tumors but not the primitive tumors. Survival was depen-

dent on stage; however, the differentiated group showed

superior outcome compared with the other two categories

of tumors, and deaths with stage I tumors were seen in the

anaplastic group.

Monodermal Teratoma Composed of
Vascular Tissue

Another type of monodermal teratoma is represented by

neoplasms composed entirely or predominantly of imma-

ture vascular tissue. These occur in children and young

adults, and the patients present with symptoms and signs

suggestive of an ovarian tumor. The tumors may vary in

size and are smooth, soft, solid, and gray-pink but may be

hemorrhagic. Microscopically, they consist of collections

of small vascular spaces lined by immature endothelial

cells and surrounded by connective tissue, which varies

from loose and edematous to dense and fibrous. The

lining of the vascular spaces may be multilayered and the

endothelial cells may form small projections bulging into

the lumen. Small collections of endothelial cells, some

forming abortive lumina and some devoid of a lumen,

are also seen within the connective tissue and may

predominate.

The endothelial cells show a considerable degree of

cellular and nuclear pleomorphism, and mitotic activity is

usually evident. Occasionally, hematopoietic activity may

be seen within some of the vascular spaces. When these

. Fig. 16.51

Monodermal teratoma with ependymona. Perivascular

pseudorosettes are present
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tumors contain small teratomatous foci, their nature is

more readily apparent, but when they occur in pure form,

especially when the endothelial cells form a more solid

pattern with fewer obvious vascular spaces, the nature of

the lesion is more difficult to recognize. Occasionally, these

tumors may be composed of immature pericytes and

resemble a hemangiopericytoma. Further sectioning of the

tumor, which may reveal a more typical vascular pattern,

and immunohistochemical stains for CD31 and CD34

as well as for factor VIII may be helpful in reaching the

correct diagnosis. This distinction is important because

monodermal teratomas composed of immature vascular

tissue or with a predominant vascular component behave

on the whole in a less aggressive manner compared with

high-grade immature teratomas and angiosarcomas of the

ovary, with which they tend to be confused. As in most

immature teratomas, the grade of the tumor is an impor-

tant prognostic feature.

Baker et al. have reported a series of teratomas

containing prominent benign vascular proliferations asso-

ciated with neural tissue [17]. The underlying tumors

were either mature cystic teratoma, immature teratoma,

or a mixed germ cell tumor. The vascular proliferations

consisted of long, thin-walled, and curved vessels or

rounded cellular aggregates with glomeruloid patterns.

Small vessels could be seen arranged in whorls, and focally,

a trabecular pattern was present.

Monodermal Teratoma with Sebaceous
Differentiation

Sebaceous tumors showing one-sided development of

a teratoma or arising in mature cystic teratomas are rare

[38]. The reported cases showed an age range from 31 to

79 years at presentation, but the majority of patients were

older than 49 years. All presented with lower abdominal

enlargement. The ovarian tumors found at laparotomy

were large, ranging from 10 to 35 cm. Some of the patients

were found to have a mature cystic teratoma in the con-

tralateral ovary. The tumors were mainly cystic. Partly

solid yellow and tan masses protruded into the cysts. The

latter contained necrotic or cheesy material [38]. Similar

findings were also noted in a case of sebaceous carcinoma

recently seen by the authors.

Microscopically, the tumors consisted of sebaceous

adenoma, basal cell carcinoma with sebaceous differentia-

tion, and sebaceous carcinoma [38]. The adenomas were

all composed of nodules or lobules of proliferating normal

sebaceous cells showing various degrees of maturity, with

mature cells predominating. The basal cell carcinomas

with sebaceous differentiation were composed of masses

or nests of malignant basal cells containing collections of

mature sebaceous cells. The sebaceous carcinoma was

composed of sebaceous cells showing marked cellular

and nuclear pleomorphism growing in an infiltrative pat-

tern. The tumor cells had the typical appearance of seba-

ceous cells. Lipid stains were strongly positive in all the

tumors, confirming the diagnosis [38].

The patients were treated either by excision of the

affected adnexa or by hysterectomy and bilateral

salpingo-oophorectomy [38]. The outcome was favorable;

only one tumor was known to have recurred. The tumor,

a basal cell carcinoma with sebaceous differentiation,

recurred in the pelvis; further follow-up was not available.

All the other patients were well and disease-free for

periods ranging from 1.5 to 6 years postoperatively. One

patient had, in addition to the sebaceous adenoma,

a squamous cell carcinoma arising in the same ovary and

died as a result of disseminated disease 1 year after the

diagnosis. The patient with sebaceous carcinoma was well

and disease-free 6 years after diagnosis [38]. In the case of

sebaceous carcinoma recently seen by the authors, the

patient was well after complete excision of the tumor.

There were no adhesions or metastases. Chemotherapy

was also administered. Whether this additional treatment

was necessary is debatable.

Other Types of Monodermal Teratoma

Some mucinous tumors of germ cell origin arising in

mature cystic teratomas may overgrow the background

teratomatous component and appear to be entirely com-

posed of a mucinous tumor (see section on >Mucinous

Tumors Arising in Mature Cystic Teratoma) [248]. This

phenomenon is similar to the situation in which thyroid

tissue in a pure struma ovarii or carcinoid has developed

in a pure form or has overgrown all the other tissues. The

presence of occasional teratomatous tumors composed

mainly of mucinous (intestinal-type) epithelium of endo-

dermal derivation and only a small amount of other

teratomatous elements, as well as a 5% association of

mature cystic teratoma with mucinous cystadenoma,

lends strong support to this mode of origin for at least

some mucinous tumors.

Mucinous epithelium resembling intestinal epithe-

lium has been observed in association with struma ovarii

and with strumal carcinoid. In these cases, it was the only

other tissue element present. The mucinous epithelium
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frequently contains goblet cells resembling intestinal

rather than endocervical epithelium. In 21% of cases,

the epithelium lining mucinous tumors of the ovary con-

tains argyrophil and argentaffin granules. In a consider-

able number of cases, Paneth cells are also present. These

findings are considered to be a strong argument in favor of

the derivation of at least some mucinous ovarian tumors

from intestinal-type epithelium and their teratomatous

(germ cell) origin. Molecular studies will help clarify the

origin of pure mucinous tumors of the ovary and confirm

that some of these are of germ cell origin [108].

Other rare examples of monodermal teratomatous

neoplasms observed in the ovary include the epidermoid

cyst, which is lined by epidermis without appendages, the

melanotic tumor, resembling the retinal anlage tumor

[88], and the possible benign cystic counterpart of the

latter [5]. Monodermal teratomatous origin of some

malignant connective tissue tumors is difficult to prove

because of the occurrence of connective tissue neoplasms

derived from normal ovarian tissue. Monodermal

teratomatous origin of tumors derived from ectodermal

or endodermal tissues is more easily acceptable, and there

may be as yet undescribed tumors of this type.

Mixed Germ Cell Tumors

Mixed germ cell tumors are tumors composed of more

than one neoplastic germ cell element, such as

dysgerminoma combined with teratoma, yolk sac tumor,

choriocarcinoma, embryonal carcinoma, orpolyembryoma,

as well as any other possible combination of these tumor

types (> Fig. 16.52). Some tumors may contain all these

neoplastic germ cell elements. Histologically, the different

neoplastic germ cell elements may be intimately admixed

or found separated from one another. Some studies

indicate a greater frequency of mixed germ cell tumors

[98, 141] as compared with earlier reports [121]. This

finding is a result of a more detailed examination of the

tumors and a better recognition of the fact that germ cell

tumors may be composed of histologically different neo-

plastic elements occurring in combination. This group

includes only neoplasms composed entirely of neoplastic

germ cell elements and does not include gonadoblastoma

and mixed germ cell–sex cord–stromal tumor, which in

addition to germ cells contain sex cord–stromal deriva-

tives as an integral component. The relatively frequent

finding of different neoplastic germ cell elements in

gonadal tumors of germ cell origin is considered to be

a strong argument in favor of the common histogenesis of

this group of neoplasms. The various tumor elements

present in these tumors may be intimately admixed or

may form separate areas adjacent to each other and

separated by fibrous septa.

Although many ovarian tumors belonging to this

group are classified according to the predominant element

present, it is emphasized that when these tumors are

examined, all areas of varying appearance should be sam-

pled carefully. All the neoplastic germ cell elements

observed within the tumor, however small, should be

reported and described and, if possible, their relative size

estimated. This is important because the behavior and

treatment of these neoplasms vary considerably, and the

presence of a small area composed of a more malignant

element may alter the therapeutic approach and prog-

nosis. This is especially true in children [74] where most

immature teratomas behave in a nonaggressive manner;

however, the presence of small foci of yolk sac tumor

(YST) in an immature teratoma is associated with aggres-

sive behavior.

Even though the presence of very small foci of YSTor

high-grade immature teratoma may not alter the behavior

of a mixed germ cell tumor largely composed of less-

aggressive components, the presence of larger amounts

of more malignant elements within a tumor is usually

associated with a more aggressive behavior. Before the

introduction of effective combination chemotherapy, the

presence of YST or other more aggressive elements was

associated with an unsatisfactory response to therapy

. Fig. 16.52

Malignant mixed germ cell tumor. The tumor is composed

of poorly differentiated neuroepithelial elements and

yolk sac tumor (right)
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and poor prognosis [9, 98, 223]. However, it should

be noted that the clinical course in most patients with

tumors composed of yolk sac tumor associated with

dysgerminoma or other germ cell elements usually does

not differ materially from that observed in patients with

pure yolk sac tumor [64, 140]. The different response to

treatment and the different behavior of some cases of

dysgerminoma described in the past may have been

a result of the presence of other germ cell elements that

were not identified. Although in the past mixed germ cell

tumors were considered to be uncommon, they tend to

figure quite frequently in subsequent reports, probably

because of more careful and extensive examination of

the tumors.

Clinical and Pathologic Features of
Tumors Composed of Germ Cells and Sex
Cord–Stromal Derivatives

Gonadoblastoma

General Features

In 1953, Scully [181] described two patients with

a distinctive gonadal tumor, which he designated

gonadoblastoma. The tumor was composed of germ cells

and sex cord–stromal derivatives, resembling immature

granulosa and Sertoli cells. One of the tumors also

contained stromal elements indistinguishable from lutein

or Leydig cells. Both tumors occurred in phenotypic

females who showed abnormal sexual development. The

older patient, who was postpubertal, showed virilization,

and it was considered that the tumor was capable of

steroid hormone secretion. The tumors were located at

the site of normal ovaries, but normal ovarian tissue was

not discernible and the exact nature of the gonads inwhich

the tumors had originated could not be determined.

Both patients had bilateral tumors that were partly over-

grown by dysgerminoma. The tumor was designated

gonadoblastoma because it appeared to recapitulate the

development of the gonads and because it occurred in

individuals with abnormal sexual development and in

gonads, the nature of which could not be determined

[182]. It was subsequently demonstrated that both

patients were sex chromatin negative.

The neoplastic nature of gonadoblastoma has been

questioned because some lesions are very small and may

undergo complete regression by hyalinization and calcifi-

cation. Furthermore, when malignancy supervenes, it

manifests itself as germ cell neoplasia despite the fact

that gonadoblastoma is composed of two or three differ-

ent cell types. When the tumor has metastasized,

gonadoblastoma as such has never been observed in the

metastases. Nevertheless, gonadoblastoma shows exactly

the same pattern in the very small lesions as in the large

ones, including mitotic activity in the germ cell element

and early overgrowth by dysgerminoma. The association

with dysgerminoma is seen in 50% of cases and with other

more malignant germ cell neoplasms in an additional 10%

[182]. In view of this, the concept that gonadoblastoma

represents an in situ germ cell malignancy is considered to

be fully justified.

Genetic and Molecular Features

Gonadoblastoma occurs almost entirely in patients with

pure or mixed gonadal dysgenesis or in male pseudoher-

maphrodites. Occasional patients are of short stature and

may have other stigmata of Turner syndrome [30, 174,

189]. Nearly all patients with gonadoblastoma whose kar-

yotype was recorded (96%) were found to have a Y chro-

mosome [174]. Eight patients had 46,XX karyotype [20,

53, 122, 132, 228, 260], and four of these were fertile [20,

53, 122, 228, 260]. One patient had a 45,X/46,XX mosai-

cism [181]. The most frequently encountered karyotype

was 46,XY, which was seen in half the cases; this was

followed by 45,X/46,XY mosaicism, which was seen in

a quarter of the cases. The remainder showed many dif-

ferent forms of mosaicism [174]. Six patients had mor-

phologic abnormalities of the Y chromosome. Of 25

patients with gonadal dysgenesis and dysgerminoma, 24

had a Y chromosome. The karyotype was 46,XY in 60%,

followed by 45,X/46,XY in 24%. The remainder showed

various forms of mosaicism [174]. One patient had 45,X

monosomy and Turner syndrome. All other patients with

features of Turner syndrome had various forms of mosai-

cism containing a Y chromosome.

The similarity between the distribution of the karyo-

types in the gonadoblastoma group and the patients

with dysgerminoma and gonadal dysgenesis is striking,

and 62% of the former group and 45% of the latter

had clitoral hypertrophy [174]. Gonadal dysgenesis and

dysgerminoma has been reported in a female with a 46,XX

karyotype who had no evidence of Y chromosomal

DNA [101]. Gonadoblastoma was not detected in the

affected gonad, but the authors [101] suggested that it

was probably overgrown by the dysgerminoma. This

finding indicates that gonadoblastoma and gonadal

dysgenesis may occur in patients who do not have

Y chromosomal DNA.
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Family history of gonadal dysgenesis has been noted

in at least 10 reports of patients with gonadoblastoma

[3, 4, 26, 208]. Evidence of gonadal dysgenesis affecting

three generations of the family of a patient with

gonadoblastoma was obtained in two instances [3, 18].

Gonadoblastoma has been reported in one pair of twins

[56] and in four pairs of siblings [3, 4, 26, 208]. All these

patients had 46,XY karyotype. It has been postulated that

the mode of inheritance is either an X-linked recessive

gene or an autosomal sex-linked mutant gene [18, 174,

175]. The TSPY gene has been suggested as playing a role

in the pathogenesis of gonadoblastoma [100].

Endocrine Features

The association of gonadoblastoma with certain endo-

crine abnormalities was noted in one of the two cases

first reported [181]. In view of the fact that

gonadoblastoma occurs almost entirely in patients with

gonadal dysgenesis, the defective gonadal development

present in these patients should not be confused with the

presence of endocrine effects that are associated with the

tumor and are not a result of the abnormal gonadal

development. Although the virilization produced by the

tumor may regress after the excision of the tumor, there is

no further gonadal development and the gonadal abnor-

malities remain. Although the exact source of the steroid

hormone production was not originally known, the inter-

stitial cells resembling Leydig or lutein cells were consid-

ered to be the most likely source of the androgens [181].

Further observations have shown that the presence of

Leydig or lutein-like cells is not always associated with

the presence of virilization, although they are encountered

more frequently in tumors from virilized phenotypic

female patients than in those from non-virilized patients.

The possibility that the tumor may secrete estrogens, as

evidenced by complaints of hot flushes and other meno-

pausal symptoms after the excision of the tumor, has also

been noted [182]. Originally the evidence of hormone

secretion was mainly clinical, usually evidenced by

virilization occurring after puberty and manifesting itself

as masculine body contour, hirsutism, and clitoromegaly.

Slight elevation of the urinary 17-ketosteroid excretion

was noted in some cases. The gonadotropins, when esti-

mated, were usually elevated.

Subsequently, it has been shown that gonadoblastoma

is capable of producing testosterone and estrogens from

progesterone in vitro [4, 166]. Evidence of testosterone

secretion in vivo in patients with gonadal dysgenesis has

been presented [83]. Androgen and estrogen formation

from progesterone in vitro has been demonstrated in

a streak gonad that did not contain any Leydig and lutein

cells microscopically, but from the description, it may have

contained a small burned-out gonadoblastoma [106].

Although in vitro testosterone formation has been

ascribed to the Leydig or lutein-like cells present in

gonadoblastoma [166], the demonstration of steroid pro-

duction by a streak gonad that did not contain Leydig or

lutein cells indicates that the nondescript stromal tissue

also has the capability of steroid synthesis [106].

Despite the advances in the understanding of the hor-

monal aspects of gonadoblastoma and dysgenetic gonads,

a number of questions remain, the most important being

why some patients become virilized and others do not.

Although there is an approximate relationship between

virilization and the presence of Leydig or lutein-like cells

in the tumor, this relationship is not constant. It may be

that the amount of steroid secretion is inadequate to

produce virilization because of a small cell mass. Another

possible explanation is that the steroid metabolic path-

ways may be different and that some gonadoblastomas

may produce hormones that are metabolically

nonfunctioning whereas other gonadoblastomas produce

metabolically active steroids.

Clinical Features

The exact prevalence of gonadoblastoma is not known,

but it is certainly uncommon. Gonadoblastoma is usually

seen in young patients, occurring most frequently in the

second decade and somewhat less frequently in the third

and first decades, in that order. With a few exceptions, all

the reported cases occurred in patients under 30 years of

age. Patients with gonadoblastoma usually have primary

amenorrhea, virilization, or developmental abnormalities

of the genitalia. The discovery of gonadoblastoma is made

in the course of investigations of these conditions.

Another mode of presentation is the presence of

a gonadal tumor. The gonadoblastoma forms part of the

tumor in these cases and is discovered on histologic exami-

nation. Most patients with gonadoblastoma (80%) are

phenotypic females, and the remainder are phenotypic

males with cryptorchidism, hypospadias, and female

internal secondary sex organs. Among the phenotypic

females, 60% are virilized and the remainder are normal

in appearance [182].

Most of the phenotypic female patients exhibit

abnormal genital development, and breast development

is often diminished even among the non-virilized

females. Although primary amenorrhea is a common
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presenting symptom among phenotypic females with

gonadoblastoma, a few patients have episodes of sponta-

neous cyclical bleeding, but in most of these patients the

episodes are sporadic and the bleeding scanty; occasional

patients menstruate normally [182]. The virilization pre-

sent in phenotypic female patients with gonadoblastoma

usually does not regress after excision of the tumor,

although this has been seen in occasional cases, and in

a few additional cases there was partial regression.

Although most patients have gonadal dysgenesis,

gonadoblastoma has been described in patients who

have had normal pregnancies. These include patients

with a 46,XX karyotype [20, 53, 122, 260] and true her-

maphrodites [228].

In seven true hermaphrodites with gonadoblastoma,

four had a 46,XX karyotype [115, 228] and the other three

had 46,XY [135, 204]. Gonadoblastoma has also been

diagnosed in five males with normally descended testes

[79, 216], some of whom fathered children subsequent to

the excision of the testis bearing the lesion.

Gross Features

Gonadoblastoma has been found more often in the right

gonad than in the left and has been bilateral in 40% of

cases or higher [182, 221]. Although some tumors are

recognized on gross examination, in a number of cases

the lesion is detected only on histologic examination; this

may be the case with bilateral tumors, only one of which

may be recognized macroscopically. In most cases, the

gonad of origin is indeterminate because it is overgrown

by the tumor. When the nature of the gonad can be

identified, it is usually a streak or a testis. The contralateral

gonad in these cases may be a streak or a testis, and the

former is more likely to harbor a gonadoblastoma [182,

221]. Occasionally gonadoblastoma has been found in

otherwise normal ovaries [122, 127, 155].

Pure gonadoblastoma varies in size from a micro-

scopic lesion to 8 cm, with most tumors measuring a few

centimeters. When gonadoblastoma becomes overgrown

by dysgerminoma or other malignant germ cell elements,

much larger tumors may be observed [182, 211, 221].

The macroscopic appearance of the tumor varies to

some extent according to the presence of hyalinization

and calcification, as well as overgrowth by dysgerminoma.

Gonadoblastoma is a solid tumor and presents

a smooth or slightly lobulated surface. It varies from

soft and fleshy to firm and hard. It is speckled with cal-

cific granules and may be almost completely calcified.

Calcification has been recognized on gross examination

in 45% of cases, and inmore than 20% it has been detected

radiologically [182]. The tumor varies in color from gray

or yellow to brown, and on cross section it appears to be

somewhat granular (> Fig. 16.53).

Although the external sex organs in patients with

gonadoblastoma present a wide variety of appearances

ranging from normal to completely ambiguous, the sec-

ondary internal sex organs consist almost always of

a uterus, which is hypoplastic in most cases, and two or

occasionally one normal fallopian tube; this is also seen in

the phenotypic males. Male secondary internal sex organs,

such as the epididymis, vas deferens, and prostate, are

found occasionally in the virilized phenotypic females

and are always found in the phenotypic male pseudoher-

maphrodites [182].

Microscopic and Immunohistochemical
Features

Gonadoblastoma is composed of collections of cellular

nests surrounded by connective tissue stroma

(> Figs. 16.54–16.56). The nests are solid, usually small,

and oval or round but occasionally may be larger and

elongated. The cellular nests contain a mixture of germ

cells and sex cord derivatives resembling immature Sertoli

and granulosa cells (> Fig. 16.55). The germ cells are large

. Fig. 16.53

Bilateral gonadoblastomas with dysgerminoma. The outer

surface is smooth, and the cut surface is solid, granular, and

yellow-brown. The white nodule in the lower pole of the

tumor on the right is a dysgerminoma (Published with kind

permission of Dr. Robert E. Scully, Boston, MA)

894 16 Germ Cell Tumors of the Ovary



and round, with pale or slightly granular cytoplasm and

large round vesicular nuclei, often with prominent nucleoli

showing histologic and ultrastructural appearances and

histochemical and immunohistochemical (CD117[+],

OCT-4[+], and SALL4[+] [32]) staining patterns similar

to the germ cells of dysgerminoma or seminoma. The sex

cord cells will show immunohistochemical expression of

inhibin.

The germ cells show mitotic activity, which may be

marked in some cases. They are intimately admixed with

immature Sertoli and granulosa cells, which are smaller

and epithelial-like. The latter are round or oval and have

dark, oval or slightly elongated carrot-shaped nuclei.

Mitotic activity is not seen in these cells. The immature

Sertoli and granulosa cells are arranged within the cell

nests in three typical patterns: (1) along the periphery of

the nests in a coronal pattern, (2) surrounding individual

or collections of germ cells in the same way as the follicular

epithelium surrounds the ovum of the primary follicle, or

(3) surrounding small round spaces containing amor-

phous hyaline, eosinophilic, and PAS-positive material

that resemble Call–Exner bodies.

The connective tissue stroma surrounding the cellular

nests frequently contains collections of cells indistinguish-

able from Leydig cells or luteinized stromal cells. There is

considerable variation in the number of these cells from

case to case; in some cases they are numerous, in others

they are identified with difficulty, or they may be absent.

Although in many cases the cells are indistinguishable

from Leydig cells and may contain lipochrome granules,

Reinke crystals, which are specifically diagnostic of Leydig

cells, have never been identified in their cytoplasm. The

Leydig or lutein-like cells are identified in 66% of cases,

and they are present nearly twice as frequently in older

patients as in those 15 years of age or younger [182]. The

presence of Leydig or lutein-like cells is not necessary for

. Fig. 16.54

Gonadoblastoma. Cellular nests surrounded by connective

tissue stroma. Note foci of calcification

. Fig. 16.56

Microscopic gonadoblastoma arising in a normal ovary. It

should be noted that microscopic gonadoblastoma-like foci

can also be found in a subset of normal fetuses and

newborns [185]

. Fig. 16.55

Gonadoblastoma. A nest composed of large germ cells is

intimately admixed with smaller sex cord derivatives.

Hyaline Call–Exner-like bodies also are seen
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the diagnosis of gonadoblastoma. The connective tissue

stroma surrounding the cellular nests may be scanty or

abundant, and may vary from dense and hyalinized to

cellular, resembling ovarian stroma. These latter appear-

ances are more common in tumors that either have arisen

in, or are suspected to originate in, a gonadal streak [182].

Occasionally, the stroma may be loose and edematous.

The basic composition of gonadoblastoma, consisting

of the two cell types present within the cellular nests and

with the Leydig or lutein-like cells present in the stroma,

has been confirmed by electron microscopy [63, 80, 106].

Although there is agreement concerning the nature of the

germ cells, the nature of the sex cord–stromal cells is in

dispute. They are considered by some to be Sertoli cells or

granulosa cells or their precursors [106], whereas others

consider them to be primitive sex cord–stromal cells and

are unable to differentiate them further [182, 213]. The

latter view is more widely accepted. The nature of the

amorphous, hyaline, and eosinophilic material forming

Call–Exner-like bodies also was a matter of dispute. It

was considered to be either of basement membrane origin

[80, 106] or composed of fibrillar material formed by the

stromal cells before they undergo fragmentation and cell

death. The former view is supported by most

investigators.

The basic histologic appearance of gonadoblastoma

may be altered by three processes: hyalinization, calcifica-

tion, and overgrowth by dysgerminoma [182, 213, 221].

Hyalinization takes place by coalescence of the hyaline

Call–Exner-like bodies within the nests and of the base-

ment membrane-like band of similar material present

around the nests. The hyaline material replaces the

tumor cells, and the whole nest may be replaced. Calcifi-

cation is a common feature (> Fig. 16.54) and is seen

microscopically in 81% of cases; it usually begins in the

Call–Exner-like bodies with formation of small calcific

spherules that are frequently laminated, resembling

psammoma bodies. The process continues with enlarge-

ment and fusion of the calcified bodies and calcification of

the hyalinized material, resulting in formation of

a calcified mass embracing the whole nest. The process

may extend to the stroma, which may also undergo

hyalinization and calcification. In such cases, tumor cells

become very scarce or absent, and the presence of smooth,

rounded, and calcified masses may be the only evidence

that gonadoblastoma was present (> Fig. 16.6). Although

this finding is not considered to be diagnostic of

gonadoblastoma, and has been called a burned-out

gonadoblastoma [182, 213, 221], it is a strong argument

in favor of the diagnosis and indicates that a careful search

should be made for more viable areas of the tumor.

Gonadoblastoma is frequently overgrown by

dysgerminoma, as is seen in 50% of cases [182, 213,

221]. The overgrowth may vary from the presence of

a small collection of malignant germ cells in the stroma

outside the gonadoblastoma nests to massive overgrowth

of the whole tumor, in which occasional nests of

gonadoblastoma may be seen. The dysgerminoma in

these cases shows the typical appearances of pure

dysgerminoma or seminoma – histologically, histochem-

ically, immunohistochemically, and ultrastructurally. It

should be noted that when gonadoblastoma becomes

overgrown by dysgerminoma, the germ cell component

present within the gonadoblastoma nests shows marked

proliferative activity and overgrows the sex cord elements.

When gonadoblastoma undergoes regressive changes, they

manifest first as a decrease in germ cells. Gonadoblastoma

may also be associated with, and overgrown by, other

more malignant germ cell neoplasms, such as immature

teratoma, yolk sac tumor, embryonal carcinoma, and cho-

riocarcinoma, as occurs in 10% of cases [182, 213, 221].

A gonadoblastoma overgrown by dysgerminoma and

containing a proliferation of sex cord element resembling

a Sertoli cell tumor and occurring in a dysgenetic gonad

of a 19-year-old phenotypic female with 46,XY karyotype

has been reported [127]. Although it has been postulated

that gonadoblastoma may coexist with mixed germ

cell–sex cord–stromal tumor, the two cases describing

such an association [23, 37] were in reality typical

gonadoblastomas and not combined tumors.

Differential Diagnosis

Gonadoblastoma, because of its distinctive histologic

appearance and its cellular composition, cannot be easily

confused with any of the well-recognized gonadal neo-

plasms. Gonadoblastoma may be confused with the

mixed germ cell–sex cord–stromal tumor [208, 209],

which shares with gonadoblastoma the unique distinction

of being composed of germ cells and sex cord–stromal

derivatives. The mixed germ cell–sex cord–stromal

tumor shows less uniform appearance, absence of nest-

like pattern, absence of calcification and hyalinization,

a more pronounced proliferative activity involving also

the sex cord–stromal derivatives, the tendency to occur in

normal gonads, and other genetic, endocrine, and somatic

differences. The other lesion resembling gonadoblastoma

is the ovarian sex cord tumor with annular tubules [183],

which is frequently found in patients with Peutz–Jeghers

syndrome. This lesion, which is also frequently bilateral, is

composed of tubules lined by Sertoli and granulosa-like
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cells, contains similar round, eosinophilic, and hyaline

Call–Exner-like bodies, and tends to calcify in the

same manner as gonadoblastoma. The basic difference

from gonadoblastoma is the absence of germ cells (see
>Chap. 15, Sex Cord-Stromal, Steroid Cell, and Other

Ovarian Tumors with Endocrine, Paraendocrine, and

Paraneoplastic Manifestations).

Clinical Behavior and Treatment

The prognosis of patients with pure gonadoblastoma

is excellent, provided the tumor and the contralateral

gonad, which may be harboring an undetectable

gonadoblastoma, are excised. When gonadoblastoma

is associated with dysgerminoma, the prognosis is

still very good. Metastases tend to occur later and

more infrequently than in dysgerminoma that is not

associated with a gonadoblastoma. All patients with

gonadoblastoma and dysgerminoma with known fol-

low-up, including the occasional cases with metastases

[72, 176, 182], are alive and well after treatment, with the

exception of two patients who died of disseminated

dysgerminoma [72, 236]. The prognosis is different

when gonadoblastoma is associated with more malignant

germ cell neoplasms, such as embryonal carcinoma, yolk

sac tumor, choriocarcinoma, and immature teratoma. In

the past, none of these patients survived longer than 18

months [211]. Subsequently, the administration of com-

bination chemotherapy used successfully in the treatment

of malignant germ cell tumors has markedly improved

the prognosis, which with adequate treatment is now

favorable.

Because gonadoblastoma occurs almost entirely in

patients with dysgenetic gonads, which are not capable

of normal function, and that the gonadoblastoma may act

as a source from which malignant germ cell neoplasms

may originate [174], there is general agreement that

excision of the gonads is the treatment of choice [175,

182, 213, 221]. This consensus applies not only to

a contralateral gonad that appears to be abnormal but

also, in most cases, to a normal-appearing gonad. There

is no complete agreement regarding whether the uterus

should be excised together with the gonads. It has been

considered that for psychological reasons it should not be

removed so that periodic bleeding simulating menstrua-

tion can take place on estrogen–progesterone substitution

therapy. However, because estrogen administration is

associated with a risk of development of endometrial

carcinoma, excision of the uterus together with the gonads

has been advocated by some [175].

Mixed Germ Cell–Sex Cord–Stromal Tumor

General Features

The descriptive term mixed germ cell–sex cord–stromal

tumor originally was intended to embrace all the

tumors composed of these cell types, including the

gonadoblastoma. In view of the fact that the latter term

is now so well established, the term mixed germ cell–sex

cord–stromal tumor should be reserved for tumors com-

posed of these cell types that exhibit distinctive histologic

appearances differing from those of gonadoblastoma [209,

210]. This is the term used in the WHO classification.

Genetic and Molecular Features

Nearly all female patients with this neoplasm have had

genotype and karyotype determinations and have been

found to have the normal female chromosome comple-

ment of 46,XX. All the patients with this tumor showed

normal somatosexual development. There is no evidence

that patients with this tumor have chromosomal abnor-

malities or gonadal dysgenesis, except for a single patient

reported to have monosomy 22 [196]. In a small number

of tumors studied, a subset of neoplasms showed amplifi-

cation of chromosome 12p, and no mutations of the c-kit

or PDGFRA genes were identified [118].

Endocrine Features

Most patients with mixed germ cell–sex cord–stromal

tumor do not exhibit any endocrine abnormalities as

observed clinically. In most cases, tests of hormonal func-

tion have not been performed preoperatively. In cases in

which tests have been performed postoperatively, function

has been found to be normal. In one case, the patient,

an 8-year-old girl, exhibited signs of precocious

pseudopuberty manifesting as mammary development

and menstrual bleeding for 3 years before the discovery

of a large ovarian tumor [222]. There was an increased

urinary estrogen excretion. After excision of the ovarian

tumor, the uterine bleeding ceased and the urinary estro-

gens became normal [222].

Isosexual precocious pseudopuberty has been seen in

nine other patients in the first decade, including four infants

less than 1 year of age, who exhibited mammary develop-

ment and vaginal bleeding. The urinary estrogens were

elevated, and vaginal smears showed estrogen effect. After

the excision of the tumor, there was a complete return to

normality. There was no evidence of virilization in any of
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the patients. These findings indicate that female patients

with this neoplasm either do not have any associated endo-

crine abnormalities or, if these are present, that they are

manifested as feminization. One of the patients, who had

a mixed germ cell–sex cord–stromal tumor excised at the

age of 10 years [209], has developed normally and com-

menced menstruating at the age of 15 years. She was well

and disease-free 12 years after excision of the tumor.

Clinical Features

These neoplasms are rare. A number of adequately

documented cases have been reported [7, 99, 118], but it

is likely that some cases may not have been recognized and

have been included with tumors of germ cell origin or with

sex cord–stromal tumors. This concept is supported by the

fact that because this neoplasm has been recognized as

a specific entity, additional well-documented and so far

unreported cases have been encountered. Tumors of this

type have been observed more frequently in normal phe-

notypic female patients but have also been encountered in

normal adult males. Most of the known cases in females

were encountered in children in the first decade. More

than a dozen cases occurred in infants less than 1 year of

age [210, 213]. In three cases, the tumor occurred in

women aged 26, 31, and 43 years, respectively, who had

normal pregnancies. In the ovary, the tumor is most

common in the first decade, followed by the second and

third, and is uncommon thereafter. Therefore, the age

distribution of patients with this neoplasm differs from

that of patients with gonadoblastoma [213].

Gross Features

The tumors encountered have been relatively large, vary-

ing from 7.5 to 18 cm and weighing from 100 to 1,050 g.

The tumor was found to be unilateral in all except two

patients, and the contralateral gonad has always been

described as a normal ovary. In some cases in which

excision or biopsy was performed, this was confirmed on

microscopic examination.

The tumor is usually round or oval, firm in consis-

tency, and surrounded by a smooth, slightly glistening

gray or gray-yellow capsule. In most cases the tumor is

solid [118, 209, 210, 221], but in some cases it is partly

cystic [222]. The cut surface of the tumor is uniformly

gray, pink, or yellow to pale brown. Neither calcified areas

nor foci of necrosis have been observed on gross exami-

nation. The fallopian tubes and the uterus have always

been found to be normal. There have been no abnormal-

ities affecting the external genitalia.

Microscopic and Immunohistochemical
Features

The tumor is composed of germ cells and sex cord deriva-

tives, intimately admixed with each other. The tumor

cells form four different histologic patterns [7, 118, 209,

210, 213, 222]. One is composed of long, narrow ramify-

ing cords or trabeculae (> Figs. 16.57 and > 16.58), which

in places expand to form wider columns and larger round

. Fig. 16.57

Mixed germ cell–sex cord–stromal tumor. The neoplasm is

composed of large cellular aggregates and more slender

cords

. Fig. 16.58

Mixed germ cell–sex cord–stromal tumor. Note large germ

cells surrounded by sex cord–stromal cells
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or oval cellular aggregates surrounded by connective tissue

stroma. The second consists of tubular structures devoid

of a lumen and surrounded by a fine connective tissue

network. In some places, the tubular pattern is less obvi-

ous, and the tumor forms small clusters or larger round or

oval cellular masses surrounded by connective tissue

stroma. The latter varies in amount and appearance and

tends to be more abundant in tumors showing mainly the

cord-like or trabecular pattern, whereas the tubular vari-

ety tends to be more cellular and contains less connective

tissue. The stroma may vary from loose and edematous to

dense fibrous and hyalinized. The former is seen more

often where the cordlike pattern is most prominent,

whereas the latter surrounds the larger cellular aggregates.

The third pattern consists of scattered collections of

germ cells surrounded by sex cord elements that may be

very abundant. The germ cells admixed with sex cord

derivatives may also be scattered individually and in

small groups within connective tissue stroma. Sometimes

there may be a suggestion of an insular pattern with

islands of various sizes surrounded by fine fibrovascular

stroma coalescing and forming aggregates, or occasionally

being separated by large amounts of connective tissue and

forming a more pronounced insular pattern. Admixture

with all these patterns is often seen. The typical nest-like

pattern present in gonadoblastoma is not observed. In

only one case were a few small collections of Leydig or

lutein-like cells observed [209], but in all the remaining

cases these cells were not identified.

The fourth more recently encountered pattern [7, 118]

shows similar appearances to the sex cord tumor with

annular tubules (SCTAT) [183, 185], but differs from the

latter by the presence of germ cells as an additional cellular

element within the tumor (> Figs. 16.59 and > 16.60).

The germ cells show similar appearances seen in the

tumors showing the other three patterns, including

mitotic activity. The sex cord elements are similar to

those observed in typical sex cord tumors with annular

tubules.

The two cellular elements present in the tumor, the

germ cells and the sex cord derivatives, are intimately

admixed. The sex cord derivatives are arranged peripher-

ally in a single file, forming long rows at the periphery of

the cords, or peripherally lining the tubular structures as

well as surrounding individual or groups of germ cells

within the small clusters or larger aggregates. The germ

cells resemble those observed in dysgerminoma and

gonadoblastoma in all respects, including ultrastructural,

histochemical, and immunohistochemical (CD117[+]

and OCT-4[+]) reactions. In some cases, a number of

the germ cells present in this tumor appear more mature

than the germ cells observed in gonadoblastoma or

dysgerminoma and tend to resemble primordial germ

cells. In view of this, it is possible that they may represent

a later stage in the maturation of the germ cell than that

seen in gonadoblastoma or dysgerminoma. The germ cells

show brisk mitotic activity. The sex cord derivatives gen-

erally tend to resemble Sertoli cells more than granulosa

cells. They show variable degrees of mitotic activity.

. Fig. 16.59

Mixed germ cell–sex cord–stromal tumor with SCTAT-like

pattern. Note the marked similarity to the sex cord tumor

with annular tubules (SCTAT) but differing from it by the

presence of germ cells

. Fig. 16.60

Mixed germ cell–sex cord–stromal tumor with SCTAT-like

pattern. Typical cytologic features. Compare with

> Figs. 16.55 and >16.58
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The tumor does not show hyalinization, calcification,

or the regressive changes observed in gonadoblastoma and

appears to be actively proliferative. There is some varia-

tion in the cellular content in some parts of the tumor; in

some areas there is a preponderance of germ cells, whereas

in others the sex cord derivatives predominate. However,

the intimate admixture of these two cell types is seen

everywhere. Most tumors show a solid pattern, although

occasional small clefts lined by sex cord elements may be

present. In some tumors, cystic spaces of varying size

either lined by sex cord derivatives or flattened epithe-

lial-like cells or devoid of lining may be observed [222,

229, 239]; they closely resemble the cystic spaces observed

in some retiform Sertoli–Leydig cell tumors [215, 219,

257] or cystic sex cord–stromal tumors. In occasional

tumors, this pattern may be pronounced and may suggest

that the tumor contains epithelial cells in addition to germ

cells and sex cord derivatives [229]. It is considered that

these cells are in fact sex cord derivatives and that the

tumor in common with some sex cord tumors exhibits

a retiform or cystic pattern or both.

Normal ovarian tissue as evidenced by the presence of

normal ovarian stroma and at least some primordial fol-

licles has been identified in all cases, including a case in

which it could not be identified in the original sections

available [209]. In a number of cases, graafian follicles also

are present [210, 222]. In other cases, tumor deposits are

found very close to the surface of the ovary, obliterating

primordial and graafian follicles.

Differential Diagnosis

Histologically, this tumor is most likely to be confused

with gonadoblastoma. In contrast to gonadoblastoma,

this tumor lacks the typical nest-like pattern, has greater

proliferative activity of both the germ cell and sex cord

component, and lacks calcification, hyalinization, and in

most cases Leydig or lutein-like cells. Macroscopically, the

tumors are larger. The gonad of origin is a normal ovary,

and there is no evidence of gonadal dysgenesis or any

somatosexual abnormalities. The patients have a normal

female 46,XX karyotype. There is no evidence of

virilization, and if there are signs of abnormal endocrine

activity, they manifest themselves as feminization.

Occasionally, if the germ cells are relatively scanty, the

tumor may be confused with the sex cord–stromal tumors

of the ovary, but the presence of germ cells should alert the

observer to the true identity of the tumor. If the sex cord

derivatives are few in number, are missed, or are

disregarded, the tumor may be misclassified as a germ

cell tumor, but the presence of sex cord elements inti-

mately admixed with the germ cells should indicate its

true identity. The presence of prominent clefts and cystic

spaces, especially when the latter contain papillary pro-

jections, may cause confusion with Sertoli–Leydig cell

tumors showing the retiform pattern or even with serous

papillary tumors. The presence of germ cells admixed with

sex cord derivatives indicates that the tumor is amixed germ

cell–sex cord–stromal tumor, irrespective of its pattern.

Clinical Behavior and Treatment

The prognosis of patients with mixed germ cell–sex cord–

stromal tumor of the ovary occurring in pure form is

favorable. In the great majority of known cases when the

tumor was confined to the ovary and not associated with

other malignant neoplastic germ cell elements, there has

been no recurrence or metastases after excision of the

affected adnexa. The patients are well and disease-free for

periods varying from 1 to 15 years [118, 213, 221]. Accord-

ingly, after a unilateral salpingo-oophorectomy, careful

examination of the abdominal cavity is recommended.

If the contralateral ovary shows signs of abnormality,

biopsy is advisable. After this procedure, the patient

should have chromosome studies. If the karyotype is

46,XX and if no other abnormalities are detected, further

therapy is not necessary, although careful long-term

follow-up is essential.

One well-documented case of metastasizing mixed

germ cell–sex cord–stromal tumor occurring in an 8-

year-old girl has been reported [99]. The metastases were

found in the para-aortic lymph nodes and in the perito-

neal cavity. The patient was well and disease-free 2 years

after excision of the affected adnexa, para-aortic

lymphadenectomy, excision of peritoneal metastases, and

a course of cisplatin-based combination chemotherapy

[99]. Another case of metastasizing mixed germ cell–sex

cord–stromal tumor showing an unusual pattern resem-

bling the SCTAT occurring in a 30-year-old woman has

been reported [7]. Three years after excision of a right-

sided ovarian tumor, a large tumor mass was noted in the

region of the uterine fundus. The mass and a number of

peritoneal implants were excised together with the uterus

and the left ovary. The primary and the metastatic tumors

showed identical appearances. The left ovary was normal.

The patient was well and disease-free 1 year after excision

of the metastases and administration of combination

chemotherapy.

In three patients in their 20s, one in her early 30s, and

one in her early 40s, the mixed germ cell–sex cord–stromal
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tumor was associated with dysgerminoma. There was no

evidence of metastases. The patients are well and disease-

free from 2 to 7 years after unilateral adnexectomy and

radiation therapy.

In four children, aged 5–16 years, the tumor was

overgrown by other malignant germ cell elements, includ-

ing choriocarcinoma and yolk sac tumor. In three

of these cases, the tumor metastasized and resulted in the

death of the patient. The metastases were composed of

the malignant germ cell elements. One patient treated

with cisplatin-based chemotherapy was alive and well 5

years later. When the tumor is associated with malignant

germ cell elements, the patient should be treated with the

appropriate combination chemotherapy used in treat-

ment of non-dysgerminomatous malignant germ cell

tumors.

When the tumor is encountered in postmenarchal

women, there is an increased possibility that the tumor

may not present in pure form but be associated with other

neoplastic germ cell elements. In such cases, in addition to

excision of the affected adnexa appropriate therapy to

treat the neoplastic germ cell elements present is

recommended. This can be exemplified by a case of a 26-

year-old woman with mixed germ cell sex cord stromal

tumor associated with yolk sac tumor and immature ter-

atoma. The patient was well and disease-free 3 years fol-

lowing excision of the tumor and a course of cisplatin-

based combination chemotherapy.
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The tumors discussed in this chapter comprise

a heterogeneous group of neoplasms that are not specific

to the ovary. They are uncommon in this location, occur-

ring much more frequently in other parts of the body.

Consequently, whenever they are encountered in the

ovary, these tumors pose difficult problems in diagnosis,

histogenesis, behavior, and therapy for the pathologist and

clinician. These neoplasms must be differentiated from

primary ovarian neoplasms containing mesenchymal tis-

sue, as well as from metastatic and disseminated neo-

plasms affecting the ovary. Thus, mesenchymal neoplasms

nonspecific to the ovary must be differentiated primarily

from teratomatous neoplasms containing large amounts of

mature or immature mesenchymal elements and from the

malignant mesodermal mixed müllerian (mesodermal)

tumors (MMMT), which are composed of different

malignant connective tissue elements in addition to their

malignant epithelial components. Tumors of teratomatous

origin containing mesenchymal tissue are described in
>Chap. 16, Germ Cell Tumors of the Ovary, and

MMMTs/carcinosarcomas, endometrioid stromal sar-

comas, and adenosarcoma are discussed in >Chap. 14,

Surface Epithelial Tumors of the Ovary.

In addition to the connective tissue neoplasms

nonspecific to the ovary, the adenomatoid tumor, which

is of mesothelial origin, the ovarian tumor of probable

wolffian origin, ovarian neoplasms of neural origin,

hepatoid carcinoma of the ovary, small cell carcinoma of

the ovary with pulmonary differentiation, and tumors of

salivary gland type are included.
Mesenchymal Tumors Nonspecific to the
Ovary

Mesenchymal neoplasms nonspecific to the ovary include

all primary ovarian neoplasms of connective tissue origin

found in the ovary that are nonspecific to it but are

considered to originate from ovarian tissue, and are not

of teratomatous or surface epithelial–stromal (müllerian)

origin. However, this mode of origin cannot be excluded

in a number of cases. The neoplasms discussed here are

composed of a single neoplastic mesenchymal element,

either benign or malignant, in contrast to teratomatous

tumors or MMMTs, which usually are composed of

a number of tissue elements.

Some issues of classification and histogenesis may not

be reconcilable in view of the possibility of one-sided

differentiation of a teratoma or of a malignant mixed

müllerian tumor of the ovary. Thus, although some of

these neoplasms can be shown to originate directly from
ovarian tissue, a considerable number of cases are of

indeterminate histogenesis and origin. Mesenchymal neo-

plasms nonspecific to the ovary can be benign or malig-

nant, and are classified on the basis of the tissue of origin.
Myxoma

Primary myxoma of the ovary is a very rare neoplasm:

only a very small number of cases have been reported in

the literature [3, 13, 61]. The patients were aged 14–45

years, and in each case had an adnexal mass while the other

adnexa was normal [3, 13, 61]. Macroscopically, the

tumors measured from 5 to 22 cm in the greatest dimen-

sion [13, 61]. They were encapsulated, gray-white, and

soft; on cut section, they were found to be partly cystic.

Solid areas were slimy and mucinous, whereas the cystic

spaces contained a viscous, glassy, gelatinous material.

Microscopically, the tumors showed typical appear-

ances of myxoma as seen in other locations. They were

composed of loose myxomatous stroma within which

there were scattered stellate or spindle-shaped cells, some

of which contained hyperchromatic nuclei. There was no

nuclear pleomorphism, and mitotic activity was absent.

The tumors varied from poorly vascularized, containing

only a few capillary blood vessels and showing absence of

plexiform vessels, to tumors with prominent capillary

vessels within the tumor, and larger vessels with muscular

walls at its periphery. The myxomatous stroma stained

positively with alcian-blue stain and contained a network

of fine reticulum fibers. Stains for fat were negative. In

some areas, fibrosis was present. There were no other

connective tissue elements, and the tumors had a homo-

geneous appearance.

Myxoma is immunoreactive for vimentin and focally

for actin, but negative for desmin, cytokeratins, vascular

markers, S-100, and neurofilaments [8, 13]. Most myxo-

mas originate within connective tissue, and the origin of

the tumor is still a matter of dispute. The histogenesis of

ovarianmyxomas is unknown; however, a gonadal stromal

origin has been proposed [8].

Althoughmyxoma is a benign neoplasm, because of its

viscous nature it is difficult to excise it completely, and

recurrences are not uncommon unless the entire adnexa

bearing the tumor are excised. All the patients treated by

unilateral adnexectomy and for whom there is follow-up

information are free of disease after 1–13 years [13].

Myxoma must be differentiated from fibroma with

myxoid degeneration, which contains normal fibrous tis-

sue in some areas. Ovarianmyxomamust be distinguished

from massive edema of the ovary (see >Chap. 12,
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Nonneoplastic Lesions of the Ovary) [29, 78]. The patients

with massive edema usually are younger, and the lesion

shows entrapment of follicular derivatives, which is not

observed in ovarian myxoma. More importantly, myxoma

must be differentiated from myxomatous liposarcoma,

which contains fat, is more vascularized, and shows

lipoblasts at least in some areas. It also must be differen-

tiated from mucinous cystadenomas and carcinomas,

either primary or metastatic, which contain epithelial

cells, show absence of stellate and spindle-shaped cells,

and may show glandular differentiation. The epithelial

tumor cells are cytokeratin-positive.

Myxoma also should be distinguished from embryonal

rhabdomyosarcoma. The latter tumor shows less of

a uniform appearance, displays greater cellular and

nuclear pleomorphism, and contains rhabdomyoblasts.

In addition, embryonal rhabdomyosarcoma shows immu-

nohistochemical staining for muscle-specific actin, desmin,

and myogenin. Ultrastructurally, Z-band formation, glyco-

gen granules, and thick filament ribosomal complexes are

observed.
Giant Cell Tumor of the Ovary

Giant cell tumor of the ovary, histologically indistinguish-

able from a giant cell tumor of bone, is very rare, and

only a few cases have been reported [17, 36]. Most of the

tumors were either associated with an epithelial compo-

nent of surface epithelial stromal origin or were seen as

part of mural nodules, but in two cases the tumor was

composed entirely of multinucleated giant cells and small

ovoid or spindle-shaped stromal cells [17, 36]. In the latter

cases, the tumors were larger, showed hemorrhage, necro-

sis, and brisk mitotic activity in the smaller mononuclear

component of the tumor. There was no evidence of metas-

tases. One patient, a 31-year-old woman, was well and

disease-free 4.5 years following surgery, while the other,

a 76-year-old woman, died a few months following sur-

gery and chemotherapy. Due to limited data it is not

possible to draw any conclusions regarding the behavior

of this tumor.
Undifferentiated Sarcoma

Some ovarian tumors are poorly differentiated, and

although a diagnosis of sarcoma can be made, the tumor

does not exhibit further differentiation beyond showing

its mesenchymal origin. Careful and extensive gross sam-

pling and histologic examination in such cases are helpful

and may result in finding better-differentiated areas,
which will yield a more accurate diagnosis. Immunohis-

tochemical investigations may be very helpful in detecting

accurately the tissue of origin and should be undertaken in

all such cases. In some cases, a more precise diagnosis

cannot be made despite very extensive investigations.
Tumors of Muscle Differentiation

Leiomyoma

Primary leiomyoma of the ovary is uncommon [10, 30, 34,

53, 61]. A small number of cases are on record, but it is

likely that many cases are not reported, especially when the

tumor is small and is discovered incidentally. More than

a dozen unreported cases are known to the authors.

Primary ovarian leiomyoma probably originates from

smooth muscle present in the walls of blood vessels in the

cortical stroma, in the corpus luteum, and in the ovarian

ligaments at their point of attachment to the ovary; its

precise histogenesis is uncertain, however. This tumor usu-

ally is found in menopausal and postmenopausal women,

but sometimes occurs in young women. The age of patients

ranged from 3 to 65 years. Clinically, many patients are

asymptomatic, and the tumor is discovered incidentally.

When symptoms are present, they are related to the pres-

ence of an adnexal mass, often accompanied by abdominal

swelling and pain. The latter may be acute because of

torsion. Ascites is rare, and hydrothorax has not been

reported. The uterus usually contains leiomyomas.

Ovarian leiomyoma is unilateral, although a single

case of large bilateral ovarian leiomyomas occurring in

a 21-year-old woman has been reported [30]. Macroscop-

ically the tumors are solid, firm, and round or oval masses

having a smooth surface. On cut section they have a white

or gray-white solid whorled surface. Hemorrhage and

necrosis may be evident, altering the appearance. Cyst

formation caused by necrosis may occur, and calcification

also may be present.

Microscopically, the tumor shows typical appearances

of a leiomyoma, as observed in the uterus, the tumor being

composed of smooth muscle cells that are uniformly spin-

dle-shaped or elongated and contain elongated blunt-

ended or cigar-shaped nuclei (> Fig. 17.1). Palisading of

the nuclei may be present and may be prominent. Mitotic

activity is absent or very low, and cellular and nuclear

pleomorphism is not a feature. Most leiomyomas are of

the typical type, but cellular, mitotically active, atypical,

myxoid, and epithelioid types can be seen. The tumor cells

form bundles intersected by fibrous septa that may be

wide and show marked hyalinization. Other degenerative



. Fig. 17.1

Primary leiomyoma of the ovary. The tumor shows an

appearance similar to the much more common uterine

leiomyoma

. Fig. 17.2

Primary leiomyosarcoma of the ovary. Low magnification.

Note the similarity to the leiomyoma seen in > Fig. 17.1

. Fig. 17.3

Primary leiomyosarcoma of the ovary. High magnification.

Note the marked cellular and nuclear pleomorphism
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changes seen in uterine leiomyomas also may be present.

Occasionally a leiomyoma may show an epithelioid pat-

tern, which may cause some diagnostic problems. Immu-

nohistochemical expression of smooth muscle actin,

muscle-specific actin, desmin, ER, and PR can be seen.

In four tumors that we have studied, this was further

confirmed ultrastructurally.

Awell-documentedcaseof a largeovarian lipoleiomyoma

occurring in a 63-year-old woman has been reported

[41]. The tumor replaced nearly the entire ovary. The

adipose tissue was found replacing and dissecting the

smooth muscle within the tumor. There was no associated

uterine leiomyomatosis.

Primary ovarian leiomyoma must be differentiated

from pedunculated subserosal (parasitic) uterine leio-

myoma, which has lost its attachment and instead has

become attached to the ovary, from which it draws its

blood supply. Leiomyoma also must be differentiated

from ovarian fibroma as the latter is much more com-

mon. There is a tendency to diagnose leiomyoma as

a fibroma, but use of immunohistochemical stains for

this distinction should be used with caution since fibro-

mas can also show expression of muscle markers [8, 70].

The treatment is excision of the affected adnexa.
Leiomyosarcoma

Primary leiomyosarcoma of the ovary is very rare. These

tumors usually are found in postmenopausal women, but
sometimes may be seen in younger women [1, 34]. The

tumors usually are large and solid, and patients have

symptoms and signs related to the presence of an abdom-

inal or pelvic mass. The tumors are gray-yellow, soft,

fleshy, and frequently associated with hemorrhage and

necrosis.

Microscopically, they differ from a leiomyoma by the

presence of a variable combination of mitotic activity, cel-

lular and nuclear pleomorphism, and necrosis (> Figs. 17.2

and > 17.3). It has been proposed that leiomyosarcoma
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should be diagnosed when �2 of the following histologic

features are present: significant nuclear atypia, mitotic

index �10 mitotic figures/10 high-power fields, and

tumor cell necrosis; it has also been suggested that a smooth

muscle tumor with nuclear atypia can qualify as

a leiomyosarcoma if the mitotic index is �5 mitotic fig-

ures/10 high-power fields, even if tumor cell necrosis is not

present [34]. The diagnosis of ‘‘smooth muscle tumor of

uncertain malignant potential’’ can be used for tumors

with histologic features intermediate between leiomyoma

and leiomyosarcoma.

Most leiomyosarcomas are of the conventional type,

but occasional ovarian leiomyosarcomas may be of the

myxoid or epithelioid type. It is important to recognize

these unusual variants, which are similar to their counter-

parts in the uterus. Primary leiomyosarcoma of the ovary

metastasizes via the bloodstream; the prognosis is generally

unfavorable. Primary leiomyosarcoma of the ovary must

be distinguished from MMMTs containing a prominent

leiomyosarcomatous component. Primary leiomyosarcoma

also should be distinguished from immature teratoma with

a prominent leiomymatous tissue component. It also must

be distinguished from metastatic leiomyosarcoma of uter-

ine or other origin, as well as from poorly differentiated

sarcomas and carcinosarcomas, both primary and meta-

static to the ovary.
Rhabdomyoma

No well-documented case of pure ovarian rhabdomyoma

has been recorded.Acase ofmural nodules of rhabdomyoma

within a serous cystadenoma in a 48 year old has been

reported [25].
. Fig. 17.4

Primary rhabdomyosarcoma of the ovary. This portion of

the tumor contains a significant spindle cell component
Rhabdomyosarcoma

Primary rhabdomyosarcoma of the ovary is uncommon.

A small number of cases have been reported in the litera-

ture, and nine unreported cases are known to the authors.

A careful reviewof the literature shows that some cases, such

as the frequently quoted case reported by Sandison [58],

were not pure rhabdomyosarcomas but rather examples

of MMMTor teratomas with a marked rhabdomyoblastic

component. Therefore, before a diagnosis of primary

ovarian rhabdomyosarcoma can be made, the tumor

must be sampled carefully and extensively to exclude the

presence of other neoplastic elements, the presence of

which would preclude a diagnosis of a pure rhabdomyo-

sarcoma of the ovary.
The histogenesis of primary rhabdomyosarcoma of

the ovary is uncertain. These tumors may originate from

the connective tissue of the ovary, as a one-sided develop-

ment of a teratoma, as a result of malignant transforma-

tion of a mature cystic teratoma with the malignant

element overgrowing the tumor, or as a one-sided devel-

opment of a MMMT.

The age of patients with ovarian rhabdomyosarcoma

ranged from 2.5 to 84 years. The small number of cases

makes it impossible to state whether there is a predilection

for any particular age group, but, as with rhabdomyosar-

comas occurring in other locations, the pleomorphic type

occurs in older patients, whereas the embryonal and alve-

olar types occur in young women and children [5].

Patients with ovarian rhabdomyosarcoma usually have

symptoms associated with the presence of a large, usually

rapidly growing, abdominal mass, often associated with

hemorrhagic ascites. Metastases frequently are seen at

presentation.

Macroscopically, the tumors are unilateral, but meta-

static involvement of the contralateral ovary may be present

and should be differentiated from bilateral involvement.

The tumors usually are large, exceeding 10 cm in diameter.

They are solid, soft, fleshy, and gray-pink to yellow-tan,

with areas of hemorrhage and necrosis that may be

prominent.

Microscopically, the tumors may be of the embryonal

(including the botryoid type), alveolar, or pleomorphic

type and contain variable numbers of rhabdomyoblasts

(> Figs. 17.4 –17.6). Tumors composed of the former types

occur in children and young adults, whereas those of the



. Fig. 17.7

Primary rhabdomyosarcoma of the ovary showing diffuse

expression of myogenin.

. Fig. 17.6

Primary rhabdomyosarcoma of the ovary. The tumor

contains abundant rhabdomyoblasts, each of which have

an ample amount of bright eosinophilic cytoplasm and

eccentric nuclei

. Fig. 17.5

Primary rhabdomyosarcoma of the ovary. Distinctive cross-

striations are seen (arrow)

914 17 Nonspecific Tumors of the Ovary, Including Mesenchymal Tumors
pleomorphic type are observed in older women. The diag-

nosis of pleomorphic rhabdomyosarcoma should not pre-

sent undue difficulty, because of the presence of at least

some typical rhabdomyoblasts showing cross-striations.

In cases of embryonal rhabdomyosarcoma, the diagnosis

is much more difficult because the tumor cells are poorly

differentiated, making rhabdomyoblastic differentiation

discernible only with difficulty. Furthermore, it is neces-

sary to recognize the distinctive alveolar or botryoid pat-

terns, which also may not be easy.

The embryonal rhabdomyosarcoma is composed of

small round primitive cells having a narrow rim of cyto-

plasm. They are poorly differentiated rhabdomyoblasts in

various stages of differentiation. Therefore, the lesion is

difficult to distinguish from poorly differentiated small

cell carcinoma, lymphoma/leukemia, or even neuroblas-

toma [44, 48, 61]. Among the small round cells are

scattered occasional rhabdomyoblasts, which are better-

differentiated large cells with bright eosinophilic cyto-

plasm and eccentric nuclei (> Fig. 17.6). Presence of these

cells and their recognition may provide a diagnostic

clue. Occasionally, large, more typical rhabdomyoblasts

may be seen. The presence of cross-striations is not neces-

sary for diagnosis, but the cells comprising the tumor

may be well-enough differentiated to exhibit cross-

striations (> Fig. 17.5). Demonstration of Z bands or

their precursors by electronmicroscopy is helpful inmaking

the diagnosis. Immunohistochemical demonstration of

myoglobin, desmin, muscle-specific actin, and myogenin

are helpful in this respect (> Fig. 17.7). The tumor is

frequently affected by edema, hemorrhage, and necrosis,

making the diagnosis even more difficult. Therefore,
thorough examination and sampling of the tumor are

essential to make the correct diagnosis. The tumor may

be more common than has been hitherto believed, but

because of its poor differentiation, it may have been either

assigned to the group of undifferentiated ovarian tumors

or misdiagnosed. In some cases, the tumor infiltrated the

bone marrow and was originally diagnosed as leukemia

[48]. It is therefore emphasized that embryonal rhabdo-

myosarcoma must be considered in the differential diag-

nosis of undifferentiated small round cell tumor of the
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ovary in a young patient. The presence of other neoplastic

elements always must be excluded when making this

diagnosis.

The importance of making the correct diagnosis is

not only academic but practical, in view of the advances

that have been made in the therapy of embryonal rhabdo-

myosarcoma during the past few decades. In the past,

the prognosis was poor, and in most reported cases, the

patients died of extensive metastatic disease within 1 year

of diagnosis. Recently, patients with embryonal rhabdo-

myosarcoma, some of whom had metastases, are well and

disease-free after surgery, chemotherapy, and radiother-

apy. The combination chemotherapy advocated for such

patients consists of dactinomycin, vincristine, and cyclo-

phosphamide. The addition of methotrexate with folinic

acid rescue and doxorubicin to this combination also may

be of value.
Myofibroblastoma

A well-documented case of an ovarian myofibroblastoma

has been reported recently [54]. A 22-year-old woman

who was involved in an automobile accident was found

to have an enlarged right ovary but refused laparotomy.

Over the next 3 years the mass gradually increased in size,

and laparotomy was performed. A 9 � 8.5 � 6 cm, right-

sided ovarian tumor weighing 215 g and adherent to the

right fallopian tube and omentum was found and excised.

The tumor was solid, white-tan, and on sectioning

revealed whorled areas and focal calcification. Microscop-

ically, it was composed of uniform bland-looking spindle

cells arranged haphazardly in fascicles separated by bands

of hyalinized collagen. In some areas there was increased

vascularity. There was no atypia or mitotic activity.

The tumor cells showed vimentin, smooth muscle actin,

and muscle-specific actin positivity. There was no immu-

noreactivity with desmin and cytokeratin. The patient

was well and disease-free 21 months after treatment.

Myofibroblastoma is a benign lesion, and complete exci-

sion results in cure.
Tumors of Vascular and Lymphatic
Differentiation

Hemangioma

Hemangioma is found only occasionally in the ovary.

Only a small number of well-documented cases have
been reported. Although some cases may not have been

recognized or recorded, all investigators consider ovarian

hemangioma uncommon [33, 67]. This is somewhat sur-

prising as the ovary has a very rich and complex

vasculature.

The origin of ovarian hemangioma in common with

hemangioma in general is a matter of controversy; it is

considered either a hamartomatous malformation or

a true neoplasm. It is likely that both modes of origin are

responsible for their formation. The reported age of

patients with ovarian hemangioma ranges from 4 months

to 63 years [20, 33, 67], and does not show a predomi-

nance in any decade. In most patients, ovarian hemangi-

oma has been noted as an incidental finding at operation

or autopsy [67]. In a few cases, the lesion was large and

the patient had abdominal enlargement because of the

presence of an ovarian mass [19, 37, 38] or had acute

abdominal pain associated with torsion of the tumor

[37, 63]. In some cases, there was ascites [19, 38, 59].

The lesions usually are unilateral, although in four

patients they were bilateral [67]. Ovarian hemangiomas

have been noted in patients with generalized hemangi-

omatosis [33] and in patients with hemangiomas in

other parts of the genital tract [33, 67]. One patient with

bilateral ovarian hemangiomas and diffuse abdomino-

pelvic hemangiomatosis had thrombocytopenia. The plate-

let count returned to normal after excision of the affected

ovaries [33].

Macroscopically, the lesions are small, red or purple,

round or oval nodules, measuring from a few millimeters

to 1.5 cm in diameter. Larger lesions also have been

encountered measuring up to 11.5 cm in the longest

diameter [19, 37]. On cut section, they usually are spongy

and show a honeycomb appearance. Although they

have been found in different parts of the ovary, the

medulla and the hilar region appear to be the most com-

mon sites [67].

Microscopically, ovarian hemangioma is of the cav-

ernous or mixed capillary-cavernous type. It consists of

collections of vascular spaces, which may vary in size but

usually are small, lined by a single layer of endothelial cells,

and usually contain red blood cells in their lumens

(> Fig.17.8). Occasionally, thrombosis may be seen. A

small amount of connective tissue may be present within

the lesion. In a few reported cases, the hemangioma was

associated with the presence of luteinized cells in the

stroma of the lesion. In one such case, there was evidence

of hormonal function [59]. In a recent case, a patient with

capillary hemangioma presenting as an adnexal mass had

elevated serum CA-125 and massive ascites [19]. Excision

of the affected adnexa resulted in a complete cure.
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Hemangioma must be differentiated from prolifera-

tions of dilated blood vessels, frequently seen in the hilar

region of the ovary. Although a very small hemangioma

may not be easily distinguished from such vascular pro-

liferations, the hemangioma usually forms a nodule or

a small mass. The presence of a circumscribed nodule

composed of vascular spaces tends to distinguish heman-

gioma from vascular proliferations, which usually are

smaller and more diffuse. The presence of numerous

blood cells within the vascular spaces and the absence of

pale eosinophilic homogeneous material usually distin-

guish hemangioma from the less common lymphangioma.

Hemangioma also must be distinguished from teratoma

with a prominent vascular component. In such cases,

careful sampling will detect other teratomatous elements,

the presence of which distinguishes the lesion from a

hemangioma.

The treatment of choice is oophorectomy, which

results in a complete cure.
Angiosarcoma (Previously Referred to as
Hemangiosarcoma, Hemangioendothelial
Sarcoma, Hemangioendothelioma, and
Lymphangiosarcoma in the Ovary)

Angiosarcoma is a very rare ovarian neoplasm [43, 47, 61].

Six unreported cases have been seen by the authors. In

some reported cases, the angiosarcoma had arisen within

a mature cystic teratoma or may have been associated with
. Fig. 17.8

Hemangioma of the ovary. The tumor is composed of

numerous small blood vessels, some of which contain red

blood cells in their lumens
an immature teratoma. Such cases are considered as germ

cell tumors and are excluded from consideration here. The

age of the patients with angiosarcoma varied from 19 to 77

years. The tumor usually is unilateral, but bilateral tumors

have been recorded. Bilaterality must be differentiated

from metastatic spread to the contralateral ovary. The

histogenesis of primary ovarian angiosarcoma is uncer-

tain. It may originate from the vascular tissue present in

the ovary, as a one-sided development of a teratoma, or

from a teratoma in which the vascular component has

overgrown the other parts of the tumor. Patients usually

have symptoms related to the presence of a lower abdom-

inal mass, which may be associated with torsion and

rupture of the tumor and hemorrhage.

Macroscopically, the tumors usually are large, blue-

brown, hemorrhagic, soft, and friable. They may be con-

fined to the ovary, but often are associated with invasion of

the surrounding structures.

Microscopically, they are composed of vascular spaces

of varying size and appearance, lined by endothelial cells

that usually are large, showing atypical appearance, bizarre

nuclei, and mitotic activity (> Figs. 17.9 and > 17.10). In

some areas, the tumor may contain a considerable amount

of connective tissue interspersed between the vascular

spaces. Fine papillary projections lined by atypical endo-

thelial cells may be seen and are prominent. Some tumors

are composed of small closely packed spaces lined by

atypical cells with a suggestion of a solid pattern [47].

Angiosarcoma of the ovary must be distinguished

from immature teratomatous neoplasms with a prominent
. Fig. 17.9

Primary angiosarcoma of ovary. The tumor contains closely

packed vessels forming a solid spindle cell pattern (top).

More typical vascular pattern is seen below



. Fig. 17.10

Primary angiosarcoma of ovary. The tumor is composed of

dilated vascular spaces lined by enlarged hyperchromatic

cells

. Fig. 17.11

Primary ovarian lymphangioma. The tumor is composed of

large and closely packed thin-walled lymphatic spaces lined

by flattened endothelial cells and contains pale eosinophilic

fluid
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vascular component. The presence of other neoplastic

germ cell elements distinguishes teratoma from primary

angiosarcoma. Immunohistochemical stains for CD31

and CD34 are useful in confirming the diagnosis of

angiosarcoma when the tumor is poorly differentiated,

especially when showing a solid pattern.

The tumor invades locally and metastasizes via the

bloodstream. Prognosis is poor, especially in patients

who have metastases at the time of presentation. When

the tumor is confined to the ovary, the prognosis is better

and a few survivors have been reported. The tumor has not

responded to combination chemotherapy regimens.
Lymphangioma

Lymphangioma of the ovary is very rare. We have seen two

cases. In both cases, the tumor was small and was found

incidentally. The tumor is usually unilateral but bilateral

lesions have been reported. In the latter cases, it is possible

that the lesions were malformations and neoplasms. Mac-

roscopically, the tumor is small with a smooth, gray sur-

face. On cut section, it is yellow, honeycombed, and

composed of numerous small cystic spaces exuding clear

yellow fluid.

Microscopically, lymphangioma of the ovary is com-

posed of closely packed, thin-walled vascular spaces lined

by flattened endothelial cells and containing pale, homo-

geneous eosinophilic fluid (> Fig. 17.11). Lymphocytes

may be seen within the vascular spaces. The histogenesis
is a matter of controversy. Some investigators consider

these lesions as malformations and some as neoplasms.

Both modes of histogenesis are likely.

Lymphangioma is differentiated from a teratoma with

a prominent vascular component by the absence of other

germ cell elements. Lymphangioma also must be distin-

guished from hemangioma and an adenomatoid tumor

that contains thin-walled, vessel-like spaces. In contrast

to hemangioma, lymphangioma does not contain blood

cells in the vascular spaces, and immunohistochemical

expression of D2-40 is expected in the latter. The

adenomatoid tumor has solid areas, and the cells lining

the vessel-like spaces show immunohistochemical expres-

sion of cytokeratin and calretinin.
Tumors of Cartilage Differentiation

Chondroma

Only a few reports of ovarian chondroma are available,

and documentation in most cases is unsatisfactory. One

well-documented case considered to originate from the

ovarian stroma has been reported [45]. The tumor, which

measured 4 � 3 � 3 cm and was composed entirely of

mature cartilage, was found incidentally. Although

chondroma may originate from the connective tissue of

the ovary by a process of metaplasia, it is more likely that

most ovarian tumors described as chondroma were either
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fibromas showing cartilaginous metaplasia or teratomas

having a prominent cartilaginous component.
Chondrosarcoma

A single example of pure chondrosarcoma of the ovary

(> Figs. 17.12 and > 17.13) has been reported [68]. A

61-year-old woman had an abdominal mass that on

extensive microscopic examination proved to be a pure,

well-differentiated chondrosarcoma. The patient was well

and disease-free 6 years after one-sided oophorectomy.

The histogenesis of this tumor is uncertain, but the age of

the patient and the histologic appearances of the tumor

point to an origin in a dermoid cyst with malignant

transformation and overgrowth by the malignant carti-

laginous component [68]. A well-documented case of

mature cystic teratoma (dermoid cyst) with malignant

transformation of the cartilaginous element has been

reported; the patient died of extensive metastatic disease

[7]. In malignant ovarian tumors with cartilaginous dif-

ferentiation, additional sampling is recommended in

order to exclude an MMMT.
Tumors of Bone Differentiation

Osteoma

Few documented examples of osteoma occurring in the

ovary exist. Although an origin from ovarian stroma is

possible, most such lesions probably were examples of

osseous metaplasia occurring in fibromas or leiomyomas,
. Fig. 17.12

Primary ovarian chondrosarcoma. Low magnification
or possibly examples of metaplasia or heterotopia and not

neoplasia occurring in the connective tissue of the ovary.

Teratomatous origin is also possible. The lesions usually

are small, but may be large, and are histologically com-

posed of dense cortical bone.
Osteosarcoma

Few cases of pure osteosarcoma of the ovary have been

reported [16, 23, 24, 74]. Patients range in age from 24 to

76 years. The tumor is frequently associated with extensive

metastatic disease. Survival is poor. In one case metastatic

tumor deposits affecting the abdominal cavity were

excised at operation, and the patient was treated with

triple chemotherapy consisting of cyclophosphamide,

mitomycin C, and bleomycin [24]. The tumor recurred,

and cisplatin and doxorubicin were added to the chemo-

therapeutic regimen. In spite of this, the tumor progressed

and the patient died 8 months after diagnosis.

Histologically, the tumors show typical appearances of

osteosarcoma occurring in the skeleton. Although it was

believed that the tumors originated directly from ovarian

stroma, their histogenesis is uncertain. Occasional cases of

osteosarcoma originating in ovarian teratoma have been

recorded [66], but such cases should not be confused with

pure ovarian osteosarcoma or with cases of MMMTwith

a prominent osteosarcomatous component.
Tumors of Neural Differentiation

Ovarian tumors originating from neural tissue are rare.

The presenting symptoms usually are related to the
. Fig. 17.13

Primary ovarian chondrosarcoma. Marked nuclear atypia
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presence of an intraabdominal mass. The tumors are solid

and usually are small. The histogenesis is uncertain and

probably is similar to that of other mesenchymal tumors

of the ovary.
Neurofibroma

Two cases of neurofibroma of the ovary have been

reported in patients with generalized neurofibromatosis

(von Recklinghausen’s disease) [22, 64], one as an inci-

dental finding [64]. Histologically, the tumors resembled

neurofibroma occurring elsewhere.
Schwannoma (Neurilemmoma)

Three cases of ovarian schwannoma have been reported

[40, 42]. In one case, the tumor was large [42]. The tumors

were solid, and the patients were well and disease-free after

the excision of the tumor. Histologically, the tumors

resembled schwannoma occurring in other locations.
Malignant Peripheral Nerve Sheath Tumor

One case of ‘‘malignant neurilemmoma’’ (malignant

schwannoma) of the ovary has been reported [65]. The

affected patient, a 71-year-old nulliparous woman, was

admitted for evaluation of lower abdominal enlargement

and pain. There were no stigmata of generalized neurofi-

bromatosis. At laparotomy, a 15 cm, firm, somewhat

hemorrhagic tumor was found arising from the left

ovary. There were numerous tumor deposits involving

the peritoneal cavity. A debulking procedure was

performed, and the ovarian tumor was excised together

with the omentum. Histologic and ultrastructural

examinations revealed that the tumor was a malignant

neurilemmoma. After surgery, the patient was treated

with combination chemotherapy consisting of doxoru-

bicin and cyclophosphamide, but the disease progressed

and she died 5 months after surgery of extensive

intraabdominal metastatic disease [65]. One case of

‘‘neurofibrosarcoma’’ occurring in a 38-year-old woman

with generalized neurofibromatosis (von Recklinghausen’s

disease) has been described [11]. The tumor was an

incidental finding and had replaced the ovary. It was

solid, and histologically showed the typical appearance

of a neurofibrosarcoma with a moderate degree of nuclear

pleomorphism and mitotic activity. There was no evidence
of metastases, and the patient was well and disease-

free 1 year after diagnosis [11]. A malignant epithelioid

schwannoma of the ovary has been reported [32].
Paraganglioma/Pheochromocytoma

Paraganglioma of the ovary is rare. In a report of three

cases, patients ranged in age from 22 to 68 years [39]. Two

patients had hypertension. Some cases may have extra-

ovarian spread of tumor. Tumors are characterized by the

‘‘zellballen’’ growth pattern seen in primary non-ovarian

paragangliomas.With immunohistochemical stains, tumors

are positive for neuroendocrine markers and negative for

cytokeratin. Sustentacular cells can show expression of

S-100. It should be noted that inhibin expression has

been observed, which may create diagnostic confusion

if a sex cord–stromal tumor is in the differential diagnosis.

A case of ovarian ‘‘pheochromocytoma’’ has been

reported in a 15-year-old girl [18]. The patient had hyper-

tension, convulsions, and a large, left-sided abdominal

tumor mass. The tumor had undergone torsion and

weighed 970 g. It was solid, and microscopic examination

showed typical appearances of pheochromocytoma. Epi-

nephrine and norepinephrine were extracted from tumor

tissue. The symptoms disappeared after excision of the

tumor, and the patient was well and disease-free 15

months after the operation [18]. Two additional cases

were mentioned by Scully et al [61], but no further details

were provided.
Ganglioneuroma

A single case of ovarian ganglioneuroma occurring in

a 4-year-old girl has been reported [60]. The child had

abdominal enlargement. The tumor was solid, weighing

200 g, and replaced nearly the whole ovary. Histologically,

the tumor was composed of well-differentiated ganglion

cells. There was a recurrence after the excision of the

tumor. True ganglioneuroma must be differentiated from

teratomas showing prominence of ganglion cells and from

proliferations of ganglion cells occasionally seen in the

hilar region of the ovary; the latter are nonneoplastic and

probably hamartomatous in nature.
Tumors of Adipose Tissue Differentiation

Collections of adipose cells forming islands of fatty tissue

that are not encapsulated are seen occasionally within
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ovarian tissue and are attributed to metaplasia of connec-

tive tissue of the ovary. These collections have been

described as adipose prosoplasia. Benign adipose tissue

seen in the ovary may be part of a teratoma with

a prominent adipose tissue component. Pure benign

fatty tumors in the ovary are very rare. A single case of

a pure lipoma has been reported [81]. Malignant adipose

tissue may be part of a MMMT with a prominent

liposarcomatous component, or it may represent metas-

tases from a liposarcoma occurring at another location.

Well-characterized cases of puremalignant fatty tumors of

the ovary have not been reported.
. Fig. 17.14

Adenomatoid tumor. The tumor has numerous clefts and

small round spaces lined by a single layer of flattened cells
Tumors of Mesothelial Differentiation

Adenomatoid Tumor

The adenomatoid tumor, which in females is found most

frequently in the fallopian tubes and broad ligament and

occasionally in the uterus near the serosal surface, is found

only rarely in the ovary (see >Chap. 10, Mesenchymal

Tumors of the Uterus and >Chap. 11, Diseases of the

Fallopian Tube and Paratubal Region). Although its his-

togenesis was long disputed, it is now considered to be of

mesothelial origin, as is supported by morphologic, his-

tochemical, immunohistochemical, and ultrastructural

observations. Adenomatoid tumor is benign and, there-

fore, is considered a benign mesothelioma.

Few cases of ovarian adenomatoid tumor have been

recorded, most of which occurred in patients in the third

and fourth decades [61, 80]. The lesions, which are small,

round or oval, and 0.5–3 cm in diameter, usually are found

in the hilus of the ovary as incidental findings. In two cases

the tumors were larger, measuring 6 and 8 cm in the

longest diameter, respectively, and were symptomatic.

Histologically, the tumors show similar appearances to

adenomatoid tumors occurring in other locations and are

composed of clefts and spaces lined by cuboidal, low

columnar, or flattened epithelial-like cells (> Fig. 17.14)

and of solid aggregates of similar cells surrounded by

connective tissue that varies from loose and edematous

to dense and hyalinized. The epithelial-like cells may

exhibit marked vacuolation. An oxyphilic variant has

been described [51]. They exhibit positive staining with

alcian blue, which is digestible with hyaluronidase, and

similarly staining material is present in the clefts and

spaces. Occasionally, the cells may show weak PAS

staining. The tumor cells show strong positive immuno-

histochemical staining for lowmolecular weight cytokeratin,

WT-1, calretinin, and D2-40. ER, PR, and Ber-EP4 are
negative. Ultrastructural observations support the mesothe-

lial origin of this lesion and show an abundance ofmicrovilli,

bundles of cytoplasmic filaments, tight junctional com-

plexes, and intercellular spaces. The lesion is benign, and

its excision results in a complete cure.

Adenomatoid tumor may be confused with yolk sac

tumor (YST) because the clefts and spaces may resem-

ble the microcystic pattern of YST, but the nuclear

appearances are totally different. The nuclei of

adenomatoid tumor are bland and generally small and

flattened, differing from the larger round and ovoid

vesicular nuclei of YST, which exhibit brisk mitotic

activity. The absence of other patterns associated with

YST helps to distinguish adenomatoid tumor from YST.

Confusion with lymphangioma may arise, and we have

seen an adenomatoid tumor diagnosed as lymphangioma

and vice versa. Immunohistochemical studies can be

helpful in differentiating between these two entities.

Lymphangioma is low molecular weight cytokeratin neg-

ative, whereas adenomatoid tumor is strongly positive.

Vascular markers such as factor VIII, CD34, and CD31

show negative reactions with adenomatoid tumor and

positive staining with lymphangioma. Calretinin and

WT-1 are also expressed in adenomatoid tumor but

negative in lymph-vascular tumors.
Peritoneal Malignant Mesothelioma

Occasionally, peritoneal mesothelioma may involve the

surface of the ovary (see >Chap. 13, Diseases of the
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Ovarian tumor of probable wolffian origin. The tumor is
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Peritoneum). When the tumor affects the ovary, confu-

sion with primary ovarian neoplasms or benign con-

ditions may occur [69]. The involvement of the ovary

may be very extensive, and the presentation is that

of a primary ovarian neoplasm. In one series of nine

malignant peritoneal mesotheliomas presenting as ovar-

ian masses, two tumors were considered as primary

ovarian malignant mesotheliomas because the tumors

were confined to the ovary [6, 61]. The histologic pat-

tern, immunohistochemical and ultrastructural obser-

vations, and behavior and distribution of the lesion are

helpful in making the correct diagnosis [2, 6, 50, 61,

69, 72]. Most patients with malignant peritoneal meso-

thelioma are middle-aged or elderly adults, and the tumor

shows a considerable male predominance, and associa-

tion with asbestos exposure. Very rarely, it may occur in

children [69].

composed of closely packed tubules and clefts with

adjacent solid patterns containing spindle cells
Ovarian Tumor of Probable Wolffian
Origin (FATWO)

In the original report describing tumors of this type [31],

all the tumors were located within the leaves of the

broad ligament or were attached to it or to the fallopian

tube; this also applied to subsequent reports dealing

with this entity. Subsequently, a small number of ovarian

tumors of probable wolffian origin were reported [9, 26,

77], indicating that tumors of this type also occur in the

ovary. The age of most patients ranged from 28 to 79 years.

Some patients had abdominal enlargement, and in other

patients, the tumor was found on physical examination

[26, 77]. All the tumors were unilateral. In most cases,

they were confined to the ovary, but in one case metastatic

deposits in the abdominal cavity were reported. In the

latter case, the tumor contained foci of undifferentiated

carcinoma [77]. Most tumors ranged in size from 2 to

20 cm in the largest diameter. They are smooth and often

lobulated and are either solid or solid and cystic. The cysts

vary in size and may range up to 11 cm [77].

Microscopically, the tumor is composed of relatively

uniform epithelial cells that line cysts and tubules, some-

times forming a sieve-like pattern. The tumor cells also

may form closely packed tubules, grow in a diffuse pat-

tern, or fill tubules or tubular spaces (> Fig. 17.15). They

have uniform round or oval nuclei, and there is low

mitotic activity. The tumor cells do not contain mucin

but occasionally may contain glycogen. The amount of

intervening connective tissue varies from imperceptible to

considerable, forming fibrous bands separating the islands

of tumor cells and producing a lobular pattern [77]. In two
patients in whom the tumors were associated with aggres-

sive behavior, there was brisk mitotic activity with 10 or

more mitoses (MF)/10 high-power fields (HPF), and in

one of the these patients, there was nuclear pleomor-

phism. Details of immunohistochemistry can be found

in >Chap. 11, Diseases of the Fallopian Tube and

Paratubal Region.

Two patients have subsequently developed metastases

[77]. Eight patients were known to be alive and disease-

free from 1 to 15 years postoperatively, and one was lost to

follow-up [77], indicating that in most cases the tumor is

not associated with an aggressive course. It is also of note

that there is a good correlation between the mitotic activ-

ity and the behavior of this neoplasm.

Ovarian tumor of probable wolffian origin may be

confused with sex cord–stromal tumors, especially various

types of Sertoli–Leydig cell tumors and surface epithelial–

stromal tumors (see >Chap. 15, Sex Cord-Stromal,

Steroid Cell, and Other Ovarian Tumors with Endocrine,

Paraendocrine, and Paraneoplastic Manifestations). The

presence of the typical features of this tumor described

here and the absence of the various patterns observed

in Sertoli–Leydig cell tumors differentiate it from the

latter. Female adnexal tumors of probable wolffian origin

(FATWO) with a prominent spindle cell component may

mimic cellular fibroma [35]. The tumor of probable

wolffian origin is distinguished from the various surface

epithelial–stromal tumors of the ovary by the absence of

cellular and nuclear pleomorphism, papillary pattern, and

intraluminal and intracellular mucin.
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Lesions of the Rete Ovarii

Rete cysts/cystadenomas are uncommon, although prob-

ably more common than realized. The average age of

patients with tumors of the rete ovarii is 59 years (range,

23–80 years). Patients can present with abdominal dis-

comfort, pelvic pressure, virilization, postmenopausal

bleeding, and/or hirsutism [56]. Most tumors are unilat-

eral, and the average size is 9 cm. They may be uni- or

multicystic, and the internal lining is usually smooth.

The rete lesions range in histologic type and include cyst,

cystadenoma, adenoma, adenomatous hyperplasia, and ade-

nocarcinoma [21, 46, 56]. Most are cysts/cystadenomas.

Rete lesions are either found within the ovarian hilus or

are anatomically related to the rete ovarii. The distinction

between cyst and cystadenoma is arbitrary, but an upper

limit of 1 cm for cysts has been proposed. The epithelial

lining of the rete cyst/cystadenoma is simple, non-ciliated,

and bland and characterized by irregular crevices. The

periphery of rete adenoma is well circumscribed, and

the tumor contains crowded tubules and papillae. The

tubules and papillae have a simple layer of bland epi-

thelial cells. Adenomatous hyperplasia is histologically

similar to adenoma; however, the former is not well

circumscribed.

Rete adenocarcinoma is rare.Onlyonewell-documented

case of adenocarcinoma of rete ovarii occurring in

a 52-year-old woman with abdominal enlargement and

ascites has been reported [56]. The patient had bilateral,

partly solid and partly cystic tumors without specific

macroscopic features. The tumor showed a predominant

pattern of branching tubules and cysts containing simple

papillae with fibrovascular or hyalinized cores. Some cysts

contained eosinophilic material. Focally the tumor showed

a solid tubular pattern. The cells lining the tubules and

papillae were cuboidal, nonciliated, and atypical. Focally,

they were multilayered and stratified. There was brisk

mitotic activity. Adenocarcinoma of rete ovarii can only

be diagnosed if the tumor has hilar location and is

composed of collections of slit-like retiform tubules and

cysts containing papillae lined by cells similar to those of

normal rete ovarii [56, 61].

Rete cysts/cystadenomas are benign. The data on ade-

noma and adenocarcinoma is limited; thus, the behavior

of these lesions is uncertain.

The most common lesion to histologically mimic rete

cystadenoma is serous cystadenoma, but this is not

a clinically important distinction. Rete cystadenoma is

favored based on location in the hilus or anatomic con-

nection with the rete ovarii, cyst lining with crevice-like

contours, absence of ciliated cells, and smooth muscle and
hilus cells within the cyst wall. Confusion may occur with

retiform Sertoli–Leydig cell tumor, but the latter is likely

to show other patterns of Sertoli–Leydig cell tumor and

stain positively for inhibin. The role of immunohisto-

chemistry in this setting is uncertain as immunohisto-

chemical data on rete lesions is limited. Some serous

carcinomas may also resemble adenocarcinoma of the

rete ovarii, but they tend to be found in cortical location,

generally do not show the fine slit-like papillae, and

exhibit much greater nuclear pleomorphism.
Primary Ovarian Tumors of Uncertain
Histogenesis

Hepatoid Carcinoma

In 1987, Ishikura and Scully [28] described five cases of

ovarian carcinoma with hepatoid features, three of them

primary and two probably primary. The age of the patients

ranged from 42 to 78 years, and thus differed considerably

from patients with YST with a hepatoid pattern, which is

invariably seen in children, adolescents, and young

women. The age range as well as the histologic appear-

ances of the tumors showed considerable similarity to

gastric carcinomas with hepatic features described some

years earlier [27].

Unlike YST with a hepatoid pattern, which may be

pure, mixed with other YST patterns, or combined with

other germ cell tumors, hepatoid carcinoma of the ovary

occurs in pure form, although occasionally it is associated

with serous adenocarcinoma or other types of ovarian

surface epithelial–stromal tumors [52, 61, 62, 71]. Hepatoid

carcinoma of the ovary [28, 52, 71], like YSTwith hepatoid

pattern and gastric adenocarcinoma with hepatoid fea-

tures [27], is associated with alpha-fetoprotein (AFP)

secretion, and AFP can be demonstrated within the tumor

cells by immunohistochemical techniques. In three cases

known to the authors, high levels of serum AFP were

noted, and serum AFP was used to monitor the disease

activity.

Clinically, patients present with symptoms and signs

related to the presence of an adnexal mass. Abdominal

enlargement, which may be associated with pain, malaise,

and weight loss, is the main presenting sign [28].

Hepatoid carcinomas of the ovary are large and are

associated with metastatic tumor deposits within the

abdominal cavity (stage III) in most cases [28]. Histolog-

ically, the tumor shows a close resemblance to hepatocel-

lular carcinoma (> Fig. 17.16), and is composed of solid

sheets or aggregates of uniform cells with moderate or



. Fig. 17.16

Hepatoid carcinoma of the ovary. Note the close

resemblance to hepatocellular carcinoma

. Fig. 17.17

Hepatoid carcinoma of the ovary showing expression of

alpha-fetoprotein (AFP)
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abundant eosinophilic cytoplasm, distinct cell borders,

and centrally located nuclei with prominent nucleoli

[28, 52, 71]. Mitotic activity generally is brisk, and abnor-

mal forms are seen. In some parts of the tumor there may

be a considerable degree of nuclear pleomorphism, and

multinucleated giant cells may be seen [28]. PAS-positive

diastase-resistant hyaline globules may be seen, and gly-

cogen can be demonstrated within the cytoplasm of the

tumor cells. Histologic patterns seen in germ cell tumors

or surface epithelial–stromal tumors are not detectable

when the tumor is seen in pure form [28, 61].

Immunohistochemical studies demonstrate the presence

of AFP and hepatocyte paraffin 1 [52] in a considerable

number of tumor cells (> Fig. 17.17). In addition, the

tumor cells are immunoreactive for albumin, alpha1-

antitrypsin, and alpha1-antichymotrypsin. Focal positive

immunostaining for carcinoembryonic antigen (CEA)

also is seen [28].

Hepatoid carcinoma of the ovary is a highly malignant

neoplasm [28, 61]. Most patients present with dissemi-

nated disease and die of the disease within a few years of

diagnosis. One patient was well and disease free for 2 years

after pelvic irradiation [28]. One patient was alive with

evidence of disease 2 years after surgery and combination

chemotherapy. She was treated with Taxol and for some

time responded to treatment, as evidenced by some

decrease in the highly elevated serum AFP level. She then

relapsed and died of extensive disease.

The histogenesis of hepatoid carcinoma of the ovary

has not been established. Unlike YST with hepatoid pat-

tern, it is not of germ cell origin, as it occurs in older

patients, is not associated with other neoplastic germ cell
elements, and is not found in patients with gonadal dys-

genesis. Because of the age distribution and the occasional

association with ovarian surface epithelial–stromal

tumors, it is likely that it is a metaplastic tumor and

represents a variant of a surface epithelial–stromal tumor

[28, 52, 61, 62, 71].

Hepatoid carcinoma of the ovary must be distin-

guished from YSTwith hepatoid pattern. It can be distin-

guished clinically by its occurrence in older, usually

postmenopausal patients, and by its presentation in

a more advanced clinical stage, usually in stage III. Histo-

logically, hepatoid carcinoma shows a greater degree of

cellular and nuclear pleomorphism, and tumor giant cells

are much more frequently seen.

Demonstration of positive immunocytochemical

staining for AFP in the tumor cells and elevated levels of

serum AFP differentiate hepatoid carcinoma from other

ovarian tumors such as undifferentiated adenocarci-

nomas, endometrioid adenocarcinomas with marked

squamous differentiation, and steroid cell tumors [28].

Primary hepatoid carcinoma of the ovary also must be

differentiated from hepatocellular carcinoma metastatic

to the ovary [75]. Although the latter is uncommon, this

possibility must be carefully excluded before the diagnosis

of primary hepatoid carcinoma of the ovary is made.
Small Cell Carcinoma, Pulmonary Type

Eichhorn et al [15]. have reported 11 primary ovarian

tumors that resembled small cell carcinoma of the lung

and differed both clinically and histologically from



. Fig. 17.18

Small cell carcinoma, pulmonary type. (a) Solid growth

pattern containing abundant geographic necrosis. (b) Small

to medium-sized round cells with hyperchromatic nuclei,

absence of nucleoli, scant cytoplasm, and numerous

apoptotic bodies and mitotic figures (Case courtesy of

Dr. Robert H. Young, Boston, MA)
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primary small cell carcinoma of the ovary of hypercalce-

mic type [76]. The age of the patients ranged from 28 to 85

years [15]. Most patients presented with abdominal

enlargement. Six of the tumors were unilateral, and five

were bilateral. Spread beyond the ovary was noted in seven

tumors. None of the patients had distant metastases at

presentation [15]. The tumors measured from 4.5 to 26

cm in the greatest dimension; they were mostly solid with

a variable minor cystic component [15].

Histologically, the tumor is composed of small to

medium-sized round to spindle-shaped cells with scanty

cytoplasm, hyperchromatic nuclei, and inconspicuous

nucleoli forming sheets, large aggregates, and closely packed

nests (> Fig. 17.18). Sometimes an insular or a trabecular

pattern was seen [15]. In four tumors a component of

endometrioid carcinoma was present, one tumor showed

focal squamous differentiation, two tumors were associ-

ated with Brenner tumor, and one contained a cyst

lined by atypical mucinous cells [15]. In two of six

tumors, argyrophil granules were demonstrated. In nine

cases, immunohistochemical studies were performed that

demonstrated positive staining for cytokeratin in six

cases, epithelial membrane antigen (EMA) in five, and

chromogranin in two. All nine tumors were vimentin-neg-

ative. In a small number of cases evaluated, perinuclear dot-

like staining for CK20 and variable TTF-1 expression have

been observed [4, 55]. Flow cytometric studies performed

on eight tumors showed that five tumors were aneuploid

and three were diploid [15].

The tumors were aggressive, and of the nine patients

with known follow-up, five died of the disease 1–13

months after diagnosis, one died after an unknown inter-

val, and two had recurrent disease 6 and 8 months after

surgery. Five of the patients with stage III tumors and two

with stage I tumors were treated with combination che-

motherapy, which included cisplatin in all cases and doxo-

rubicin in most cases; one of these treated patients was

alive at 7.5 years [15].

Aggressive treatment with agents effective in treating

small cell pulmonary carcinoma appears to be the treat-

ment of choice.

Primary ovarian small cell carcinoma with pulmonary

differentiation must be distinguished from pulmonary

small cell carcinoma metastatic to the ovary, which

shows both clinical and pathologic differences [79]. It

also must be differentiated from primary ovarian small

cell carcinoma, usually associated with hypercalcemia

[61, 76] (see >Chap. 15, Sex Cord-Stromal, Steroid

Cell, and Other Ovarian Tumors with Endocrine, Para-

endocrine, and Paraneoplastic Manifestations). The

patients with primary ovarian small cell carcinoma with
pulmonary differentiation are older. The tumor is seen

either in perimenopausal or postmenopausal women

[15, 61]. Hypercalcemia is absent. The tumors are bilateral

in 45% of cases, whereas in the hypercalcemic type,

bilaterality is seen only rarely (1% of cases) [15].

Histologically, the cells of primary ovarian small cell

carcinoma with pulmonary differentiation differ from

those of the hypercalcemic type in having finely dispersed

chromatin and inconspicuous nucleoli, whereas the latter

is composed of cells with nuclei showing clumped chro-

matin and prominent nucleoli, as well as showing the

presence of larger cells with abundant eosinophilic
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cytoplasm in 40% of cases [15]. Follicle-like spaces are

frequently seen in the hypercalcemic type and are virtually

absent in the pulmonary type of small cell carcinoma [15].

Endometrioid and Brenner tumor components are present

inmore than half the small cell carcinomas with pulmonary

differentiation and are absent in the hypercalcemic type.

The former also tend to be more frequently aneuploid [15].

Although the histogenesis of the primary ovarian

small cell carcinoma with pulmonary differentiation has

not been established, the frequent association with

endometrioid and Brenner tumors points toward

a surface epithelial–stromal origin, as is supported further

by the age range of the patients [15].
. Fig. 17.19

Ovarian carcinoma resembling adenoid cystic carcinoma.

(Case courtesy of Dr. Robert H. Young, Boston, MA)
Neuroendocrine Carcinoma, Non-Small
Cell Type

A small number of ovarian tumors composed of solid

sheets, nests, cords, trabeculae, or solid islands of cells

showing neuroendocrine differentiation have been

reported [12, 61, 73]. These tumors were associated with

either a surface epithelial-stromal or possibly germ cell

component. The age of the patients ranged from 22 to 77

years. Some tumors were stage I, but in spite of this the

prognosis was poor. Several cases presented with advanced

stage disease, and the tumors demonstrated aggressive

behavior, in commonwith neuroendocrine tumors occur-

ring in other sites.

Histologically, the neuroendocrine component of the

tumor consisted of solid islands or cords of medium to

large epithelial cells with variable amount of cytoplasm

and large nuclei, some of which had prominent nucleoli.

Mitotic activity was variable but frequently high. The

cellular islands and cords were surrounded only by

a small amount of connective tissue. Immunohistochem-

ical stains were frequently positive for pan-cytokeratin,

CK7, CK20, chromogranin, and synaptophysin [73]. Other

neurohormonal polypeptides were also detected in some

of the tumors [12].

The neuroendocrine component of the tumor may

resemble insular carcinoid tumor of the ovary, but the

cells are usually larger and show much greater degree

of cellular and nuclear pleomorphism. The presence of

the surface epithelial–stromal component also helps to

differentiate between these two entities. The distinction

between them is very important because the prognosis of

patients with neuroendocrine carcinoma is by far worse

than that of patients with carcinoid tumors. The size of the

tumor cells and the strong positive immunohistochemical

reactions distinguish this tumor from the ovarian
carcinoma of the small cell pulmonary type. The presence

of the surface epithelial–stromal component confirming

the ovarian origin differentiates this tumor from meta-

static small cell tumors to the ovary [12].
Salivary Gland-like Carcinomas

Ovarian tumors resembling salivary gland carcinomas are

rare, but a series of 12 tumors has been reported [14]. The

tumors in six cases resembled adenoid cystic carcinoma.

Most of the tumors also exhibited a minor component of

surface epithelial–stromal neoplasia. The latter were of var-

ious histologic types and included serous, endometrioid,

and clear cell carcinomas. The affected patients were

elderly; nearly all were in the seventh or eighth decade.

Most of the tumors were associated with extensive met-

astatic disease and the prognosis was poor, except for

one case where the tumor was in pure form and another

in which the associated surface epithelial–stromal com-

ponent was of the serous borderline type. Histologically,

the tumors showed architectural patterns seen in ade-

noid cystic carcinoma of the salivary glands (> Fig. 17.19).

The tumor cells resemble myoepithelial cells, although

this has not been confirmed immunohistochemically

because in the majority of cases the cells did not stain

positively for actin and S-100 protein [14, 61]. Histogen-

etically, these tumors are probably of surface epithelial–

stromal origin because they are usually associated with

a surface epithelial–stromal component or recurred as an

adenoid cystic carcinoma in a patient for whom the orig-

inal tumor was an endometrioid carcinoma.
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The ovarian tumors in the remaining six cases from

the study mentioned above showed basaloid or ameloblas-

tomatous features [14, 61]. The age distribution was wide,

ranging from 19 to 65 years. Most of the tumors were

confined to the ovary (stage IA), and the prognosis was

excellent after excision of the tumor although some of the

follow-up periods were relatively short, varying from 16 to

71 months. Histologically, the tumors showed either

a basaloid or ameloblastomatous pattern (> Fig. 17.20).

Several of them showed focal squamous and glandular

differentiation, and one showed a minor component of

endometrioid adenocarcinoma [14, 61]. The histogenesis

of this neoplasm is uncertain, but surface epithelial–

stromal origin, particularly endometrioid carcinoma,

appears to be most likely.
Nephroblastoma (Wilms’ Tumor)

One case of ovarian nephroblastoma occurring in a 56-

year-old woman has been reported [57]. The patient was

treated by excision of the affected adnexa followed by

radiotherapy and chemotherapy. She was well and dis-

ease-free 9 years after diagnosis. The tumor showed

typical features of well-differentiated nephroblastoma

with glomeruloid formations, small tubules, and promi-

nent blastema. There were no other neoplastic elements

[57]. A second case of a 3.5-year-old girl has also been
. Fig. 17.20

Ovarian carcinoma with basaloid appearance. Note

peripheral palisading at interface between neoplastic

epithelium and fibrovascular cores (Case courtesy of

Dr. Robert H. Young, Boston, MA)
reported. A left salpingo-oophorectomy was performed,

and there was no evidence of metastasis [49].

Although the tumors were described as primary ovar-

ian nephroblastomas, their histogenetic origin is uncer-

tain. It is considered that one-sided development of

a teratoma, or a teratoma overgrown by its nephroblas-

tomatous component, is the likely origin of this tumor.

Nephroblastomatous differentiation is seen in a number of

ovarian teratomas and has not been seen in association

with other ovarian neoplasms, providing support for this

contention. Occasionally, retiform Sertoli–Leydig cell

tumors, because of the presence of tubules and papillary

pattern resembling glomeruloid formations, have been

misdiagnosed as ovarian nephroblastomas. Careful sec-

tioning and examination of the tumor for the presence of

other patterns associated with Sertoli–Leydig cell tumors

and absence of renal blastema are helpful in differentiating

between these two entities. Demonstration of positive

inhibin staining using immunohistochemistry further

supports the diagnosis of Sertoli–Leydig cell tumor.
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Tumors that spread to the ovary from elsewhere are an

important group of ovarian neoplasms because the mis-

interpretation of cases encountered as surgical pathology

specimens may have significant adverse consequences for

the patient. The spread may be from adjacent sites by

direct local extension or from distant extragenital sites

[27, 44, 61, 66, 90, 94, 111, 145, 152, 155, 161, 162]. The

latter tumors are truly metastatic, whereas the designation

‘‘metastatic’’ is sometimes not used for those that are

secondary from local sites. However, for simplicity, this

discussion includes spread to the ovary from all sites.

We first review general principles of clinical, gross, and

microscopic evaluation that aid the pathologist in arriving at

the correct diagnosis of ametastatic tumor, also highlighting

some general pitfalls that are encountered. The subsequent

discussion is site- or organ-specific, with the exception that

a few tumors that may originate at more than one site

(Krukenberg tumors, carcinoids, or gastrointestinal stromal

tumors) are considered under those headings. We divide

our consideration into three basic categories: (1) spread

from extragenital sites (the most significant practical

issue), (2) spread from other sites in the genital tract, and

(3) involvement by peritoneal tumors. Hematopoietic

tumors are covered in a separate chapter.
General Principles

Confident recognition of the metastatic nature of an ovar-

ian tumor depends on several factors: (1) an awareness of

the frequency with which metastases occur and simulate

a variety of primary tumors; (2) a thorough clinical his-

tory, which in some cases may require the pathologist to

prompt the clinician to explore it in greater detail than first

done; (3) when indicated, a thorough clinical and operative

search by the surgeon for a primary tumor outside the

ovary; (4) a careful evaluation of the gross and routine

microscopic features of the ovarian tumor by the pathol-

ogist, including in some cases reinspection of the gross

specimen and submission of additional sections; and

(5) judicious use of conventional special stains and

immunohistochemistry.

The diagnosis of a metastatic tumor is often missed

by the pathologist because the existence of a concurrent

or prior tumor in another organ is either not known or

disregarded. The surgical and pathologic findings from

previous operations should be reviewed if there is any

possibility that they could be related to the ovarian tumor

being evaluated. In some cases a search for an extraovarian

primary tumor must be conducted postoperatively, based

on the pathologist’s suspicion that the ovarian tumor is
metastatic. Even if an extraovarian primary tumor is not

detected, a diagnosis of a metastasis to the ovary must be

strongly considered if the distribution of disease is atypical

for primary ovarian cancer or if pathologic examination is

highly suggestive ofmetastasis. For example, the presence of

pulmonary or hepaticmetastases in the absence of extensive

peritoneal disease would be an unusual pattern of spread

for an ovarian cancer, but not for certain other tumors that

are prone to metastasize to the ovary. The mere presence

of tumor outside the ovaries should lead to the serious

consideration of a metastasis in certain situations. For

example, if a well-differentiated ovarian mucinous tumor

is associated with extensive mucinous adenocarcinoma in

the omentum and on the peritoneal surfaces, the possibil-

ity of spread to the ovary, particularly from the pancreas

or biliary tract, should be entertained. Additionally, cer-

tain tumors, such as Sertoli cell tumors or primary carci-

noid tumors, which are most often benign, should be

diagnosed with caution in cases in which there is also

extraovarian tumor. In cases of these types, the putative

Sertoli cell tumor may prove to be a metastatic tumor that

is mimicking it, such as tubular Krukenberg tumor [14],

and the carcinoid tumor probably is metastatic rather

than primary in the ovary. It also must be emphasized

that an association of an ovarian tumor with clinical or

pathologic evidence of excess estrogens, androgens, or

progesterone does not exclude the diagnosis of a meta-

static tumor, which may have a functioning stroma [128]

(see >Chap. 15, Sex Cord-Stromal, Steroid Cell, and

Other Ovarian Tumors with Endocrine, Paraendocrine,

and Paraneoplastic Manifestations).

For a variety of reasons, it is difficult to establish accu-

rately the frequency of metastatic tumors among all ovarian

tumors from the available literature. Some studies have

been based on autopsy findings, others on surgical speci-

mens, and still others on both. In addition, some series have

included clinically silent metastases such as breast carci-

noma found in prophylactic or therapeutic oophorecto-

my specimens and small metastases detected incidentally

during operations for gastric or intestinal carcinoma. In

contrast, other series have been restricted to metastatic

tumors that presented clinically as pelvic or abdominal

masses. Finally, some investigations have included as

metastases ovarian carcinomas associated with uterine

cancers of similar histologic type, but in many cases the

ovarian tumors likely represent independent primary

tumors [143, 184].

The frequency of metastases to the ovary also varies

from one country to another because of wide differences

in the prevalence of the various cancers that are associated

with high rates of ovarian spread. For example, metastatic



. Fig. 18.1

Metastatic appendiceal adenocarcinoma. The tumor is

bilateral, and the smaller ovary shows several discrete

nodules, mainly in the lower half. In the other ovary, the

nodules have become confluent, but ill-defined nodularity

is still evident
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carcinoma accounts for approximately 40% of ovarian

cancers in Japan where gastric carcinoma is common,

but is far less common in Africa where this form of cancer

is relatively rare. The frequency of metastases also has

varied greatly in series in which differences in the preva-

lence of the primary tumors do not adequately explain the

discrepant results. Such variations may be related, in part,

to the frequency and thoroughness of microscopic exam-

ination of the ovaries, because gross inspection may not

reveal evidence of involvement in one third to one half the

cases. The figure for the frequency of ovarian metastases

that is most meaningful is one that expresses the proba-

bility that an ovarian neoplasm found on exploration of

a pelvic or abdominal mass is metastatic; this figure is on

the order of 5–10%.

The age distribution of patients with ovarian metasta-

ses depends to a great extent on that of the corresponding

primary tumors, but for each of the most common types

(intestinal, gastric, and breast) the average age of patients

with ovarian involvement is significantly lower than that

of those without ovarian spread, suggesting that the richly

vascularized ovaries of young women are more receptive

to metastases than those of older patients.

Tumors spread to the ovary by several routes. Spread

from distant sites is mainly via blood vessels and lym-

phatics. The frequent association of ovarian metastases

with other blood-borne metastases, the common finding

of tumor within ovarian blood vessels on microscopic

examination in cases of metastasis, and the higher fre-

quency of ovarian metastases in young patients support

the important role of hematogenous spread.

Transcoelomic dissemination with surface implanta-

tion is an important route by which intraabdominal can-

cers spread to the ovary, as is supported by the common

association of ovarian involvement with generalized peri-

toneal spread. The pathologist often encounters foci of

metastatic carcinoma on the surface of the ovary or super-

ficially located within the cortex, supporting implantation

as the mechanism. It is possible that ovulation, by creat-

ing a defect in the ovarian surface, provides a portal of

entry for cancer cells floating in the peritoneal cavity in

premenopausal patients.

Direct spread is an important pathway for carcinomas

of the fallopian tube and uterus, for mesotheliomas, and

for occasional colonic carcinomas and retroperitoneal sar-

comas. Another mechanism of spread of genital tract car-

cinomas is through the lumen of the fallopian tube and

onto the surface of the ovary; this route is taken most often

by carcinomas of the uterine corpus [23], but may also

account for some cases of spread from the uterine cervix

[113, 124].
The gross features of tumors metastatic to the ovary

vary greatly and may resemble those of a variety of pri-

mary ovarian tumors [119]. Because of the relatively high

frequency with which metastases are bilateral (two-thirds

to three-quarters of the cases), the possibility of metastasis

should especially be considered when evaluating bilateral

tumors (> Fig. 18.1) other than serous and undiffer-

entiated carcinomas, which also are commonly bilateral.

Endometrioid and mucinous carcinomas, in contrast, are

bilateral in less than 15% of cases, and bilateral tumors

with endometrioid-like or mucinous features merit more

serious consideration for possibly being metastatic [181].

Still, many metastatic tumors are unilateral and, if the

microscopic features of a tumor suggest metastasis,

unilaterality should not be considered a significant argu-

ment against it. In general, almost 10% of bilateral ovarian

cancers presenting as adnexal masses prove to be meta-

static on careful evaluation. It has recently been suggested

that a simple assessment of size and laterality can distin-

guish primary from metastatic mucinous neoplasms: bilat-

eral tumors of any size or unilateral tumors under 10 cm

have a strong likelihood of being metastatic, compared to

unilateral tumors over 10 cm, which are usually primary

[130].This is an appropriate general guideline and may be

helpful, particularly in the intraoperative setting; however,

there are unfortunately many exceptions [67, 134],

especially in cases of colorectal and endocervical primaries

[157]. It is also of note that metastatic tumors involving



. Fig. 18.3

Metastatic cecal adenocarcinoma. Sectioned surface of

tumor in prior figure showing a mainly cystic neoplasm

grossly consistent with a primary neoplasm

. Fig. 18.4

Metastatic pancreatic adenocarcinoma. Typical surface

implant in the form of a nodular protrusion composed of

infiltrating small glands and prominent stroma. Note

maturation of the underlying cystic component

(Reproduced with permission from Ref. [161])

. Fig. 18.2

Metastatic cecal adenocarcinoma. Foci of mucoid tumor

are seen on the ovarian surface
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the ovary are often large and may dwarf their primary

tumors.

Two other gross findings that are suggestive, but not

pathognomonic, of metastasis are the presence of multiple

tumor nodules (> Fig. 18.1) and tumor on the surface of

the ovary (> Fig. 18.2), sometimes without significant

involvement of the underlying parenchyma. As examples

of the only suggestive nature of these findings, we note the

well-known surface location of some serous carcinomas

and in other cases, the multinodularity of some serous and

undifferentiated carcinomas. The microscopic features of

these carcinomas generally are not problematic, however.

It should also be noted that some endometrioid carcino-

mas arise from foci of endometriosis in the superficial

cortex or on the ovarian surface, and accordingly may

project off the ovary. An association with endometriosis,

which is easily overlooked, can be crucial in supporting

an ovarian origin for such a tumor. A gross feature of

some metastastic tumors that should not be regarded as

establishing the primary nature of the tumor is the pres-

ence of cysts (> Fig. 18.3). These are often large and

occasionally thin-walled, and they can occur even when

there is an absence of cysts in the primary neoplasm.

The microscopic appearance of a metastatic tumor

obviously varies with the appearance of the primary neo-

plasm. In addition to the specific features of various pri-

mary tumors, the microscopic correlates of the findings
noted in the prior paragraph, namely implants on the

surface of the ovary (> Fig. 18.4) and multinodularity

(> Fig. 18.5), suggest metastasis in many cases, but with

the same caveats as above. These findings have particular

weight in cases with mucinous or endometrioid-like
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morphologies, as well as in those with any of a diverse

number of unusual microscopic appearances. Surface

implants typically are focal, often projecting above the

surface of the adjacent cortex, and the tumor is frequently

embedded in desmoplastic or sometimes hyalinized

fibrous tissue (> Fig. 18.4). A conspicuous stromal reac-

tion of the type just noted is also often seen in more

central regions of metastatic tumors (> Fig. 18.6) and,

particularly if multifocal, is on average much more com-

mon in metastatic tumors than in primary neoplasia. Met-

astatic tumors more often envelop preexisting normal

ovarian structures than primary tumors (> Fig. 18.7).
. Fig. 18.5

Metastatic malignant melanoma. Two discrete nodules of

tumor are seen
Another feature more typical of metastasis is what has

been referred to as heterogeneous or nodular invasive

growth (> Fig. 18.6). This terminology is intended to

reflect the varied appearance that results when scattered

foci of obviously invasive growth, often in a desmoplastic

stroma, are present within a background neoplasm that

has a more leisurely growth and sometimes even decep-

tively benign features. Infiltrating moderate- to high-

grade cancer with destructive invasion in a primary

mucinous tumor may have a similar appearance, but it is

generally not as multifocal nor as striking as in many cases

of metastasis. Although certainly not diagnostic on its
. Fig. 18.6

Heterogeneous nodular growth. Three separate distinct

patterns of growth are evident in this case of metastatic

colon cancer: a dilated gland at the top, conventional

adenocarcinoma at the right, and small gland

adenocarcinoma in a prominent desmoplastic stroma at the

bottom left (Courtesy of Dr. Kenneth R. Lee; Reproduced

with permission from Ref. [161])



. Fig. 18.7

Metastatic colon carcinoma surrounding a corpus albicans

. Fig. 18.8

Metastatic colloid adenocarcinoma. This pattern of

mucinous carcinoma is uncommonly primary in the ovary

and accordingly such a picture should cause concern for

a metastasis (Reproduced with permission from Ref. [161])
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own, this pattern should cause metastasis to be entertained

and should be evaluated in context. A similar comment

pertains to all features overall more typical of metastasis.

The mere nature of the neoplasia may be important. For

example, primary mucinous carcinomas of the ovary only

rarely have a colloid morphology, whereas this is a well-

known pattern of colonic carcinoma; when this morphol-

ogy is seen in the ovary (> Fig. 18.8), metastasis should

enter consideration and certainly be excluded before the

tumor is accepted as a primary neoplasm.

The epithelium of most metastatic carcinomas in the

ovary is clearly malignant, but a treacherous aspect is the

propensity of some tumors, particularly those that are

mucinous, to differentiate and result in a borderline-like

or even cystadenoma-like appearance. This so-called mat-

uration phenomenon [182] may even result in flattened

epithelium that appears benign, and if separated by bland

stroma, an adenofibroma or cystadenofibroma may be

mimicked (> Fig. 18.9). Another confusing microscopic

feature of some metastatic tumors is the presence of cysts,
some of which simulate follicles. These follicle-like

spaces (> Fig. 18.10) may be encountered in a variety of

metastatic tumors including gastric and intestinal car-

cinomas, carcinoids, small cell carcinomas from various

sites, and malignant melanomas. A wide variety of other

patterns and cell types in metastatic tumors suggest

diverse possible primary sites, as discussed in detail and

presented in tabular form elsewhere [182]. Lymphatic or

blood vessel invasion, sometimes particularly striking in

the hilus, strongly suggests metastasis (> Fig. 18.11).

Immunohistochemistry, selectively applied based on

a differential diagnosis generated by routine microscopic

features, may aid in certain cases [7, 21, 91, 93, 94], but is

uncommonly diagnostic on its own. Even after the most

thorough evaluation, it is sometimes impossible for the

pathologist to be definitive whether a neoplasm is primary

or metastatic, but on the basis of the morphology one may



. Fig. 18.9

Metastatic cholangiocarcinoma. The epithelium has

undergone marked maturation. The presence of

a background cellular stroma results in mimickry of

a cystadenofibroma

. Fig. 18.10

Metastatic malignant melanoma. Follicle-like spaces are

clearly evident (Reproduced with permission from Ref. [161])
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suggest the most likely possible extra-ovarian primary

sites to direct clinical evaluation. >Table 18.1 presents

a comparison of various features of primary and meta-

static mucinous tumors in the ovary, but is also broadly

applicable, in great part, to the overall topic being consid-

ered here.
Extragenital Tumors

In this category, we begin with tumors of the gastrointes-

tinal tract (except sarcomas, considered later) and associ-

ated structures, which cause in aggregate the majority of

diagnostic problems. We first discuss the Krukenberg

tumor, arguably one of the most well-known cancers

involving the ovary [14, 28, 42, 49, 55, 71, 161].
Carcinoma of the Stomach

Metastatic Tumors with Signet Ring Cells
(Krukenberg Tumor)

The great majority of metastatic gastric carcinomas to the

ovary are Krukenberg tumors, which are defined by us as

metastatic tumors characterized by the presence of mucin-

filled signet-ring cells accounting for at least 10% of the

tumor. The source of Krukenberg tumors in the great

majority of reported cases is a gastric carcinoma, usually

arising in the pylorus. Carcinomas of the large intestine,

appendix, and breast are the next most common primary

sites; the gallbladder, biliary tract, pancreas, cervix, and

urinary bladder are rare sources of these tumors. Saphir

[126] demonstrated in an autopsy study that signet-ring

cell carcinomas of various organs are associated more



. Fig. 18.11

Metastatic carcinoma. Prominent lymphatic involvement

(Reproduced with permission from Ref. [161])

. Table 18.1

Comparison of helpful clinicopathologic features in

distinguishing metastatic from primary mucinous cystic

tumors

Feature Metastatic Primary

History of, or clinical evidence of,

extraovarian primary

Usuala Rareb

Extraovarian disease Common Rare

Bilaterality Common Rare

Size >15 cm Uncommon Common

Gross tumor on surface of ovary Occasional Rare

Microscopic surface implants or

surface mucin

Common Rare

Heterogeneous nodular invasive

growth

Common Rare

Colloid pattern Occasional Rare

Mucin granulomas Uncommon Common

Vascular invasion Occasional Rare

Single cell growth Occasional Uncommon

Müllerian nature of epithelium Rare Occasional

Association with teratoma,

endometriosis, adenofibroma,

Brenner tumorc

Rare Occasional

So-called mural nodules Absent Occasional

a In some cases the primary tumor may initially be occult and require

clinical evaluation to detect.
b The possibility that a patient may have independent primary tumors

always exists, particularly as primarymucinous tumors of the ovary and

certain tumors that may mimic them when they spread to the ovary

are common.
c As the four listed lesions are common, by happenstance they might

be present in an ovary involved by metastasis. Also, it should be noted

that maturation in some metastatic tumors may impart a focal

adenofibroma-like appearance.

Modified from Lee and Young [78].
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often with ovarian metastasis than carcinomas of other

histologic types by a ratio of about 4:1.More recent studies

have supported his observation: gastric signet-ring cell

carcinomas metastasize to the ovary much more often

than intestinal-type carcinomas of the stomach do [81],

and signet-ring cell carcinomas of the colon also metasta-

size to the ovaries more frequently than conventional

colonic adenocarcinomas [5].

The frequency of the Krukenberg tumor varies with

that of gastric carcinoma in the population analyzed. In

countries such as Japan, with a high prevalence of gastric

carcinoma and a low prevalence of primary ovarian carci-

noma, the Krukenberg tumor accounts for a large propor-

tion of all ovarian cancers [156].

The average age of patients with Krukenberg tumors is

about 45 years. One quarter to almost one half the patients

are under 40 years, and only slightly more than 10% of
them are over 60 years of age. This age distribution is

related in part to the disproportionate frequency of gastric

signet-ring cell carcinomas in young women as well as the

greater vascularity of the ovary in young women. In one

study, 10% of women 35 years or younger with this tumor

had ovarian metastases at presentation [142].

Almost 90% of patients with Krukenberg tumors have

symptoms related to ovarian involvement, the most com-

mon of which are abdominal pain and swelling; occa-

sionally, there is abnormal uterine bleeding and rarely,

particularly during pregnancy, overt signs of excess hor-

mone production such as virilization. The remainder

of the patients have gastrointestinal or miscellaneous



. Fig. 18.12

Krukenberg tumor. The sectioned surface is more or less

uniform and tan

. Fig. 18.13

Krukenberg tumor. The central region in this case differed

in appearance from the periphery, a feature occasionally

seen

Metastatic Tumors of the Ovary 18 937
symptoms related to spread of the signet-ring cell cancer

to other sites such as lungs or bone, or are asympto-

matic. A history of prior carcinoma of the stomach or,

less often, another organ can be obtained in 20–30% of

the cases. The interval between the diagnosis of a gastric

carcinoma and the subsequent discovery of ovarian

involvement usually is 6 months or less, but periods as

long as 12 years have been reported [42]. Inmost cases, the

diagnosis of the gastric carcinoma is made preoperatively,

during the operation for the ovarian metastasis, or within

a few months thereafter. Not infrequently, the primary

tumor is too small to be detected at operation, and radio-

graphic examination of the upper gastrointestinal tract

also may fail to reveal evidence of a tumor even after the

diagnosis of Krukenberg tumor has been established.

Rarely, the gastric carcinoma may not be detected until

5 or more years after discovery of the ovarian metastatic

tumor. Primary carcinomas, particularly those arising

in the breast and stomach, may be very small, requiring

exhaustive sectioning to detect them, despite the presence

of metastases in some cases. It is possible that tiny primary

tumors were missed in these or other organs in the reported

autopsied cases of ‘‘primary’’ Krukenberg tumors. Ulbright

and Roth [144] cited a case observed by Kraus in which

a primary tumor in the stomach was detected only after

microscopic sections prepared from 200 blocks had been

examined.

Almost all the patients die within a year of the diag-

nosis of ovarian metastasis, but a rare patient has survived,

apparently free of tumor, for as long as 6 years after gas-

trectomy and bilateral oophorectomy [49]. Such a result,

even though exceptional, justifies removal of both the

stomach and the ovarian metastases for possible cure in

cases in which the tumor appears limited to those organs.

It also is prudent for the surgeon to remove the ovaries

routinely in menopausal and postmenopausal women

who have a gastric resection for carcinoma so as to prevent

the later complication of ovarian metastasis and avoid

another operation.

Gross Findings

Krukenberg tumors typically form rounded or reniform,

firm, white masses that may be bosselated and may attain

a large size. The surfaces are generally devoid of apprecia-

ble adhesions. The sectioned surfaces usually are tan or

white (> Fig. 18.12), but areas of purple, red, or brown

discoloration and extensive hemorrhage also are encoun-

tered. The appearance may be relatively uniform or, in

other cases, ill-defined nodularity or even discrete nodules

may be seen. The consistency is characteristically firm,

but fleshy, gelatinous, or spongy areas are common.
Sometimes the periphery is distinctly different in appear-

ance from the central region, the latter often being softer

than the periphery (> Fig. 18.13). Occasionally, the gross

presentation is atypical with large, thin-walled cysts

containing mucinous or watery fluid, separated by
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relatively small amounts of solid tissue. Both ovaries are

involved in 80% or more of the cases.

Microscopic Findings

The histologic appearance of these tumors is much more

varied than the most emphasized morphology in the lit-

erature, namely that of signet-ring cells in a cellular stroma

(> Fig. 18.14). This picture, which is of historical interest

because it resulted in the initial confusion with fibrosar-

coma, is present in only a minority of cases as a finding

of any prominence. We first consider the low-power fea-

tures of the Krukenberg tumor and then aspects related

to signet-ring cells (and other cell types), other epithelial

elements, and stroma in turn.

Like many metastatic tumors, growth as distinct nod-

ules, or at least as vague nodules, is typically conspicu-

ous on low-power examination (> Fig. 18.15), but the
. Fig. 18.14

Krukenberg tumor. Numerous signet-ring cells are present

within a cellular stroma
nodules and intervening stroma may be quite variable in

appearance, particularly when the other features noted

below are present (> Figs. 18.16–18.32). The tumor nod-

ules are often separated by edematous stroma, and a

picture of densely cellular pseudolobules is often seen

(> Fig. 18.16). The nodules themselves are generally com-

posed of jumbled admixtures of signet-ring cells, indifferent

cells, glands, cysts, and background stroma. Similar admix-

tures of epithelial and stromal elements are seen in tumors

that have amore diffuse arrangement. Sometimes a striking

low-power feature is a greater cellularity at the periphery,

with aggregates of tumor cells, stroma, or both ramifying

from the periphery into central, more edematous regions

(> Fig. 18.17). Residual ovarian structures may be present

in the midst of the tumor (> Fig. 18.18).

The signet-ring cells vary greatly in amount and,

accordingly, prominence. Occasionally vast numbers are
. Fig. 18.15

Krukenberg tumor. Typical alternating hypercellular and

hypocellular regions



. Fig. 18.16

Krukenberg tumor. Pseudolobular pattern

. Fig. 18.17

Krukenberg tumor. The outer region of the tumor (top)

contrasts with the more central region that shows marked

edema and clusters of tumor cells
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present, and a ‘‘sea’’ of signet-ring cells is immediately

striking (> Fig. 18.19). Conversely, it is not rare for these

cells to be relatively inconspicuous, at least on initial low-

power evaluation and even sometimes on high-power scru-

tiny. The arrangement of the signet-ring cells (> Fig. 18.20)

to one another and to other epithelial elements is equally

variable. They may grow diffusely, in somewhat orderly

clusters (> Fig. 18.21), in pseudotubular formations, or in

a totally random fashion within the stroma or between

glands and cysts. The individual signet-ring cells are gen-

erally of relatively similar size and usually have pale to

basophilic cytoplasm, which compresses the nucleus to the

periphery in the well-known manner. This results in the

nuclei often having rather deceptively bland cytologic

characteristics. Occasionally the cytoplasm is eosinophilic,

and sometimes densely so (> Fig. 18.22). The cytoplasm

may have a bull’s-eye appearance, containing a large

vacuole with a central eosinophilic body. Other neoplas-

tic cells may be present that are mucinous but not of
signet-ring cell morphology, and it is not rare for a com-

ponent of the tumor to have nondescript mucin-free cells;

such regions may be prominent (> Fig. 18.23). Rarely, cells

with clear cytoplasm are present (> Fig. 18.24), and ex-

ceptionally, one can even see squamous or transitional-

like cells.

It has recently been reemphasized that other epithelial

elements, specifically glands and cysts, are present in most

Krukenberg tumors [71, 161] (> Fig. 18.25). In many

cases, these can be as striking a finding as the signet-ring

cells. The glands are usually small and often impart a

microcystic appearance (> Fig. 18.26), but a spectrum is

encountered up through medium-sized glands to large

cysts. The glands can appear indifferent or have a striking

intestinal-type appearance, but the pseudoendometrioid

morphology typical of non-signet-ring cell intestinal car-

cinoma (see below) is rarely present, and dirty necrosis

is likewise uncommon. The glands and cysts may have



. Fig. 18.18

Krukenberg tumor. An entrapped follicle is evident

. Fig. 18.19

Krukenberg tumor. Numerous signet-ring cells
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attenuated lining cells or, uncommonly, columnar mucin-

ous cells. Small round tubules, larger hollow tubules, and

solid pseudotubular formations with or without signet-

ring cells may all be seen (> Fig. 18.27) and when prom-

inent, account for the description ‘‘tubular Krukenberg

tumor.’’ Mucin stains may highlight signet-ring cells in

these and other cases (> Fig. 18.28). Many tumors have

nondescript patterns of carcinoma, such as masses, nests,

cords (> Fig. 18.29), and individual cells, at least focally.

Follicle-like spaces may be prominent (> Fig. 18.30).

In our experience, the stroma is more often edematous

than cellular, and a highly cellular ‘‘sarcoma-like’’ picture

is distinctly uncommon. Indeed, densely cellular regions

are more often due to a conspicuous content of small

hyperchromatic epithelial cells with scant cytoplasm than

to a cellular stromal proliferation. Mucin in the stroma is

sometimes prominent and may contain signet-ring cells,

form acellular mucin pools, or be separated by wispy

collagen producing a pattern that has been referred to as
feathery degeneration (> Fig. 18.31). When glands are set

in a relatively regular fashion on the background stroma,

there may be a deceptively orderly architecture, albeit usu-

ally only focally. If the stroma is cellular in such instances,

a superficial resemblance to an adenofibroma may result;

this can be particularly treacherous at the time of frozen-

section examination. If only a bland ‘‘fibroma-like’’ ap-

pearance of the stroma is captured for frozen section,

a misdiagnosis of fibroma may result (> Fig. 18.32).

Occasionally, these fibromatous regions have a storiform

appearance. The Krukenberg tumor is one of the ovarian

tumors most often associated with stromal lutein cells

(> Fig. 18.20). They are often present in at least small

numbers andmay be prominent, particularly if the patient

is pregnant as is sometimes the case given the relative

youth of many patients. As with metastases in general,

blood vessel and lymphatic invasion are common, gener-

ally identified at the periphery or in the hilar aspect of

the neoplasm. In one unique case of a gastric primary,



. Fig. 18.20

Krukenberg tumor. Typical signet-ring cells are

intermingled with luteinized stromal cells

. Fig. 18.21

Krukenberg tumor. Signet-ring cells aggregate together in

a rather orderly manner within uniform spaces
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the ovarian metastases showed yolk sac differentiation,

none being identified in the primary tumor [186]. In

two other unusual cases, metastatic signet-ring cell carci-

noma in the ovaries originated in the cervix, a judgment

based significantly on identification of human papilloma

virus by in situ hybridization [151].

Differential Diagnosis

The Krukenberg tumor may resemble a fibroma or any

other type of solid ovarian tumor on gross examination.

Its appearance also occasionally may be deceptive on fro-

zen section, as noted above, or low-power examination,

but it should be readily diagnosable on high-power micro-

scopic examination, especially with the aid of mucin

stains. A frequent misdiagnosis is a Sertoli–Leydig cell

tumor, particularly when a prominent tubular component

and luteinization of the stroma are encountered [14];

signet-ring cells, however, are not a feature of Sertoli–

Leydig cell tumors except for occasional tumors of heter-

ologous type (see >Chap. 15, Sex Cord-Stromal, Steroid

Cell, and Other Ovarian Tumors with Endocrine,

Paraendocrine, and Paraneoplastic Manifestations). The
sclerosing stromal tumor may contain cells resembling

signet-ring cells as well as a proliferating fibroblastic com-

ponent, but such cells contain lipid rather than mucin.

The rare signet-ring stromal tumor also may enter the

differential diagnosis, but the signet-ring cells in that

tumor also fail to react with mucin stains.

Surface epithelial tumors generally cause fewer prob-

lems in differential diagnosis than sex cord–stromal tumors.

Cells with clear cytoplasm may raise the issue of clear cell

carcinoma, but the clear cells in the latter contain glycogen;

mucin, when present, is typically luminal and extracellular.

In rare cases, clear cell carcinomasmay have focal signet-ring

cells, but the presence of other characteristic features, such as

a typical tubulocystic pattern or papillae, permit their iden-

tification. Primary mucinous tumors are rarely difficult to

distinguish from Krukenberg tumors, as the latter have so

many features pointing to a metastatic process. It should

be noted that rare mucinous tumors can contain signet-

ring cells, but as recently emphasized, their similarity to

Krukenberg tumors is otherwise minimal [95]. Occasional

serous and even some endometrioid and undifferentiated

carcinomas can have signet-ring cells [19], but the many



. Fig. 18.22

Krukenberg tumor. Many signet-ring cells in this illustration

have dense eosinophilic cytoplasm

. Fig. 18.23

Krukenberg tumor. Epithelial cells without conspicuous

mucin grow as cords and clusters separated by luteinized

stromal cells, imparting a superficial resemblance to

Sertoli�Leydig cell tumor
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differences between these tumors and Krukenberg tumors

are such that resolving any issue in differential diagnosis

should be straightforward.

Mucinous carcinoid tumors that contain large num-

bers of signet-ring cells are distinguished fromKrukenberg

tumors by their additional component of carcinoid, the

presence of which can be confirmed by special stains. Infre-

quently, a mesothelial neoplasm may be a diagnostic con-

sideration. The vacuoles of the rare adenomatoid tumor

that involves the ovary may be misconstrued as signet-ring

cells, but many differences, including even the much less

ominous gross appearance of the adenomatoid tumor,

should help one avoid misdiagnosis [112]. Adenomatoid-

like foci may be seen in some malignant mesotheliomas

[6], such that one involving the ovary could cause a

Krukenberg tumor to be entertained in the differential

diagnosis; however, the tubulo-papillary patterns of meso-

thelioma are generally distinctive, and these tumors

lack the many above-described features seen in most

Krukenberg tumors.

Finally, the rare nonneoplastic lesion, mucicarmi-

nophilic histiocytosis [73], which is caused by injection
of substances containing polyvinylpyrrolidine, is charac-

terized by signet-ring-like cells and may involve numerous

tissues and organs including the ovaries. Although these

cells are stained by mucicarmine, they are periodic acid–

Schiff negative.
Metastatic Intestinal-Type Adenocarcinoma
of the Stomach

Only a small number of cases of this type are documented

[81]. This precludes firm conclusions on differing clini-

cal features from the Krukenberg tumor, but the limited

information available suggests that these patients are some-

what older than the usual patient with a Krukenberg tumor.

To date, the endocrine manifestations seen with some cases

of the latter have not been a feature of the intestinal-type

cancers.



. Fig. 18.24

Krukenberg tumor. Cords and clusters of cells with

appreciable clear cytoplasm are present in a moderately

cellular fibrous stroma. The appearance in this field is

non-specific

. Fig. 18.25

Krukenberg tumor. Glandular differentiation
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Gross Findings

The tumors are typically solid, cystic, and large, resembling

metastatic colon cancer rather than the usual Krukenberg

tumor. They may be bilateral or unilateral.

Microscopic Findings

The tumors are typically formed of medium-sized tubu-

lar glands, resulting in a pseudoendometrioid pattern

(> Fig. 18.33) as seen with metastatic colon cancer. Other

familiar features of the latter such as dirty necrosis may

also be encountered. Findings common to many cases of

metastatic disease in the ovary, such as prominent stromal

edema (> Fig. 18.34) and notable morphologic variability

within a small zone of tumor (> Fig. 18.35), are seen, as

are nonspecific patterns of growth such as cords. Less

often the picture is that of a mucinous neoplasm. A very

minor component (definitionally <10%) of signet-ring

cells is present in some metastatic intestinal-type tumors.
Differential Diagnosis

The differential diagnosis is with other metastatic tumors

that may have pseudoendometrioid or mucinous features,

such as metastatic colorectal carcinoma, and with primary

endometrioid and mucinous neoplasia. Clinical evalua-

tion is paramount in the distinction from other meta-

static tumors, and features elaborated elsewhere in this

chapter are applicable in the distinction from primary

neoplasms. Immunohistochemistry is of limited value, as

the immunoprofile of gastric carcinoma overlaps with

both primary and metastatic tumors in the differential

diagnosis. Many, but not all, gastric carcinomas express

cytokeratin 7 (CK7), whereas cytokeratin 20 (CK20) expres-

sion is variable [7]; this is essentially identical to the

immunoprofile of primary ovarian mucinous neoplasms.

Immunohistochemistry may provide more helpful infor-

mation if the tumor has an endometrioid-like morphol-

ogy. ACK7+ tumor is most likely non-colorectal in origin,

as those tumors are characteristically CK7�/CK20+. Reac-

tivity for CK20 points away from a primary endometrioid

neoplasm (typically CK7+/CK20�). CDX2 positivity may



. Fig. 18.26

Krukenberg tumor. Small microcysts of the type seen in

many cases

. Fig. 18.27

Krukenberg tumor. There is a prominent tubular pattern

(‘‘tubular Krukenberg tumor’’). The cells have clear

cytoplasm and could be misconstrued as the lipid-rich cells

of a Sertoli cell tumor
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be seen in all the aforementioned tumors, but is usually

strong and diffuse in colorectal carcinomas [7].
Intestinal Carcinoma

Most metastatic ovarian tumors of intestinal origin are

from the large intestine, with occasional examples of small

intestinal derivation. Ovarian metastases from intestinal

carcinomas have been reported to be less common than

those from gastric carcinomas at autopsy, 14% versus 38%

respectively [126], but when malignant ovarian tumors

encountered at the time of operation are evaluated, metas-

tases from intestinal carcinomas are almost five times as

frequent as those from gastric carcinomas [2, 11, 153].

Lash and Hart [75] have estimated that up to 45% of large

intestinal metastases to the ovary are clinically thought to

be primary ovarian tumors, and many are misinterpreted
as such on pathologic examination even when there is a

known intestinal cancer.

Approximately 4% of women with intestinal cancer

have ovarian metastases at some time during the course of

their disease [11], but in one study this figure was as high

as 10% when the ovaries were sectioned into 2 mm slices

[38]. Four of the six metastatic ovarian tumors in that

series of 58 cases were not recognized on gross examina-

tion. Metastasis from the large intestine to the ovary is

seen relatively more frequently when this cancer occurs in

women under 40 years of age (in 18–27% of the patients in

this age group) [114]. In one large series, one quarter of

the patients were less than 40 years old [82] and in another

about 43% were under 50 years [58]. In the latter study, it

was noted that patients initially presenting with an ovarian

mass were significantly younger than those having ovarian



. Fig. 18.28

Krukenberg tumor. A mucicarmine stain highlights signet-

ring cells in a tumor with a tubular pattern

. Fig. 18.29

Krukenberg tumor. Indifferent tumor cells are growing as

cords with only scattered signet-ring cells
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spread in the setting of a known colorectal primary (aver-

age 48 versus 61 years). We have seen ovarian spread in

a 12-year-old girl. The serumCA-125 level may be elevated

contributing to potential confusion with primary

neoplasia.

From a clinical point of view, patients with this type of

metastatic carcinoma fall into three categories: (1) patients

with a known intestinal carcinoma (50–75% of the cases)

that antedates diagnosis of the ovarian tumor by as much

as 3 years in 90% of the cases, (2) patients in whom ovarian

involvement is found unexpectedly during an operation for

resection of an intestinal carcinoma, and (3) patients whose

initial manifestations are those of an ovarian tumor (3–20%

of the cases). Ovarian metastases have been found in up to

8% of patients who have bilateral prophylactic oophorec-

tomy because of intestinal carcinoma [89]. In one study,

77% of the large intestinal primary tumors were in the

rectum or sigmoid colon, 5% in the descending colon, 9%
in the ascending colon, and 9% in the cecum [75] Three of

the small number of clear cell adenocarcinomas of the

intestine that spread to the ovaries were primary in the

small intestine [170]. Occasional patients have luteinized

stromal cells in the ovarian tumor with resultant hormone

production and endocrine symptoms.
Gross Findings

These neoplasms, which are bilateral in approximately

60% of the cases, may form solidmasses with a nonspecific

appearance but are more often at least focally cystic

(> Fig. 18.36), and in many cysts predominate. Frequently

the tumors are large, with a median largest dimension in

one series of 11 cm [75], and they may closely simulate

primary carcinomas of the ovary. Sectioning typically

reveals friable or mushy yellow, red, or gray tissue with



. Fig. 18.31

Krukenberg tumor. Mucin is separated by wispy collagen,

imparting an appearance that has been referred to as

‘‘feathery degeneration’’

. Fig. 18.30

Krukenberg tumor. Prominent follicle-like spaces
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cystic compartments that contain necrotic tumor, mucin-

ous or clear fluid, or fresh or old blood. Approximately

10% of the tumors rupture spontaneously during pelvic

examination or removal. An occasional example is com-

posed of multiple, thin-walled cysts filled with mucinous

or clear fluid.
Microscopic Findings

The neoplastic cells grow in patterns similar to those of

primary intestinal carcinomas of usual type, typically

forming small or large glands with a frequent cribriform

pattern [25] (> Figs. 18.37 and > 18.38). Necrosis is com-

mon and often extensive, forming striking eosinophilic

masses containing nuclear debris within the lumens; this

feature, referred to as dirty necrosis (> Fig. 18.37),

was present in all the cases in one series [75]. Two other

features of the tumor, the frequent disposition of glands in

a ring at the edge of the necrotic material (likened to
a garland) (> Fig. 18.37) and focal segmental necrosis of

the glandular epithelium (> Fig. 18.39), were emphasized

by Lash and Hart [75]. Cysts may be prominent and

contain central necrotic debris, clusters of tumor cells

(> Fig. 18.40), or appear empty. A papillary pattern is

seen occasionally. Mucin-containing cells (> Fig. 18.41),

including goblet cells, may be scattered among mucin-

free cells, the latter usually predominating or being the

exclusive cell type. The epithelial cells are usually striking-

ly atypical (> Fig. 18.42). Glands and cysts lined by well-

differentiated mucin-rich cells may be a prominent com-

ponent of the tumor, and rarely the tumor has the pattern

of colloid carcinoma. Signet-ring cells may be present in

minor amounts, being present in 10% of cases in one

series [82]. The stroma varies from negligible to abundant

(> Fig. 18.43); it may be desmoplastic, edematous, or

mucoid, and often contains luteinized stromal cells.



. Fig. 18.32

Krukenberg tumor. Fibroma-like stromal proliferation with

paucity of signet-ring cells

. Fig. 18.33

Metastatic intestinal-type carcinoma from the stomach.

Glands of varying sizes and shapes impart

a pseudoendometrioid appearance
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The tumors metastatic from intestinal clear cell adeno-

carcinomas have a glandular pattern architecturally similar

to that of the usual intestinal adenocarcinomametastatic in

the ovary, including dirty necrosis. These tumors, however,

differ in the conspicuous clear cytoplasm of the tumor cells

(> Fig. 18.44). In some instances the clarity is subnuclear

(> Fig. 18.45) imparting a resemblance to the secretory

variant of endometrioid carcinoma, but in most the clos-

est resemblance is to clear cell adenocarcinoma. In a few

tumors, a colloid-like secretion has been conspicuous.

Signet-ring cell carcinomas of the colon may form

typical Krukenberg tumors; 5.4% of the latter originated

in the sigmoid colon in one large series [156]. Three cases

of intestinal small cell carcinoma with ovarian metastases

have been reported [30].
Differential Diagnosis

In one series, more than two thirds of the cases of meta-

static intestinal carcinoma were initially misinterpreted

as primary ovarian adenocarcinomas [145]. The most
difficult tumors to exclude on microscopic examination

are primary endometrioid and mucinous adenocar-

cinomas. In the series of 22 metastatic intestinal

cancers described by Lash and Hart [75], 19 mimicked

endometrioid carcinoma, 2 mucinous carcinoma, and 1

a mixed endometrioid and mucinous carcinoma. Aside

from clinical clues, gross features may be helpful in the

differential diagnosis. The usual bilaterality of metastatic

intestinal carcinomas contrasts with the less than 15%

frequency of bilateral involvement in cases of primary

endometrioid and mucinous carcinomas. Endometrioid

adenocarcinomas often are cystic, like many metastatic

colonic cancers, but the cysts are sometimes filled with

chocolate material. The presence of the latter is generally

related to a background of endometriosis. A more homo-

geneous, less often necrotic, solid component is usually

present.

With regard to the microscopic differential diagnosis

of metastatic intestinal adenocarcinoma and endometrioid

adenocarcinoma, the glands of the former typically are



. Fig. 18.34

Metastatic intestinal-type carcinoma from the stomach.

Small glands are separated by conspicuous edematous

stroma

. Fig. 18.35

Metastatic intestinal-type carcinoma from the stomach.

Markedly variedmorphologywithin a small zone of tumor is

a feature of many tumors metastatic to the ovary

. Fig. 18.36

Metastatic carcinoma from the colon. The tumor is solid

and cystic
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lined by more poorly differentiated cells with greater

nuclear hyperchromatism and loss of polarity than those

of endometrioid adenocarcinomas with a similar degree of

glandular differentiation. In addition, extensive confluent

necrosis is common in metastatic intestinal carcinomas,

but uncommon in gland-forming endometrioid carcino-

mas. A similar comment pertains to so-called dirty necro-

sis within gland lumens, but it should be emphasized that

this and the other features typical of metastatic intes-

tinal carcinoma, such as focal segmental necrosis of

glandular-lining epithelium, may be seen in some cases

of endometrioid carcinoma [26]. Foci of squamous dif-

ferentiation are frequent in endometrioid carcinomas but

rare in intestinal carcinomas, and an adjacent or back-

ground adenofibromatous component or endometriosis

strongly favors endometrioid carcinoma. The features just

summarized, in conjunction with the general features of

metastatic tumors to the ovaries and the clinical findings,

also aid in the uncommon problem of differentiating a

metastatic clear cell adenocarcinoma from the intestines



. Fig. 18.37

Metastatic carcinoma from the colon. There is extensive

so-called dirty necrosis

. Fig. 18.38

Metastatic carcinoma from the colon. Closely packed

glands with focal cribriform pattern
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from a primary secretory endometrioid adenocarcinoma

or clear cell adenocarcinoma.

In cases in which the differential is between a meta-

static intestinal adenocarcinoma and primary mucinous

adenocarcinoma, the frequent presence of glands and

cysts lined by endocervical-type mucinous cells with

basal nuclei favors a primary ovarianmucinous carcinoma

over a metastasis, although differentiated glands and cysts

are encountered in some metastatic intestinal carcinomas.

Goblet cells are encountered more commonly in primary

mucinous carcinomas, but they also may be seen in met-

astatic mucinous tumors. The other typical features of

metastatic disease in the ovary already discussed are help-

ful in many cases, but occasionally it may be impossible

to differentiate between a metastatic and primary mucin-

ous adenocarcinoma on the basis of examination of the

ovarian tumor alone. Metastatic mucinous carcinomas

are more characteristically from the pancreas (discussed

in more detail later), although they can derive from

diverse sites. In one series eight metastatic mucinous

adenocarcinomas were from the pancreas, six from the
colon and rectum, three from the endocervix, two from

the stomach, one possibly from the appendix, and one

from the esophagus [119]. Other primary sites of meta-

static mucinous carcinomas include the gall bladder and

intra- and extrahepatic bile ducts, and even, exceptionally,

urachus and lung.

Immunohistochemistry can be helpful in differentiat-

ing a typical metastatic large intestinal carcinoma from

a primary endometrioid adenocarcinoma. Colorectal car-

cinomas are characteristically CK7�/CK20+, CEA+, and

CA125�, whereas most endometrioid adenocarcinomas

have the opposite immunoprofile [9, 91]. It should be

noted, however, that right-sided colon carcinomas appear

to be more frequently CK20� [76]. Cytokeratin stains

are less helpful for the distinction of metastatic mucinous

colorectal carcinomas from primary ovarian mucinous

carcinomas. The former may be focally CK7+ and are

usually CK20+, and the latter are usually CK7+ and may

be focally CK20+, resulting in significant immunohis-

tochemical overlap [93]. Furthermore, those mucinous

carcinomas arising in teratomas may show a similar



. Fig. 18.39

Metastatic carcinoma from the colon. Segmental necrosis

of epithelium

. Fig. 18.40

Metastatic carcinoma from the colon. Cysts contain

clusters of tumor cells
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CK7�/CK20+ immunoprofile to many large intestinal

carcinomas, reflective of their likely origin from intestinal

elements [96, 147]. Small intestinal carcinomas are often

CK7+ and are not infrequently CK20� [20, 76], and

therefore in many cases they have a similar cytokeratin

profile to primary ovarian carcinomas.

As mentioned previously, CDX2 is often strongly and

diffusely positive in colorectal carcinomas, but it can

also be positive in ovarian mucinous and endometrioid

tumors [86, 148]. Colon carcinomas and mucinous ovar-

ian carcinomas tend to show an inverse staining pattern

for MUC2 and MUC5AC, with the former tumors usu-

ally positive for MUC2 and uncommonly positive for

MUC5AC, and the latter showing MUC5AC positivity

and limited MUC2 staining of goblet cells [7]. Estrogen

receptor may be helpful for differentiating endometrioid

adenocarcinomas from metastatic intestinal carcinomas,

as the former are usually positive and the latter are nega-

tive [91]. In general, these immunohistochemical markers
are most informative when the differential diagnosis is

between a pseudoendometrioid metastasis and a primary

endometrioid adenocarcinoma. Because most mucinous

carcinomas and mucinous borderline tumors of the ovary

are of intestinal type, they not surprisingly show a similar

immunoprofile to tumors arising from the intestinal tract.

It is important to remember that there are exceptions to all

of the above ‘‘typical’’ immunoprofiles, and careful con-

sideration of the clinical, gross, and standard morphologic

features is critical and oftentimes most informative.
Tumors of the Appendix

Ovarian involvement is most common in cases of low-

grade mucinous tumors of the appendix that often have

the gross features of a so-called mucocele. Ovarian spread

may also be seen in cases of frankly invasive adenocarci-

nomas of the usual intestinal and typical mucinous types



. Fig. 18.41

Metastatic carcinoma from the colon. In this tumor, many

neoplastic cells were mucinous

. Fig. 18.42

Metastatic carcinoma from the colon. Typical moderate- to

high-grade cytology of the epithelial cells
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[97, 121], carcinomas with neuroendocrine differentia-

tion and focal goblet cell carcinoid-like patterns, colloid

and signet-ring cell carcinomas, and rarely, typical carci-

noids. Although there is a modest literature on ovarian

spread of goblet cell carcinoids, in our opinion [51] most

of them should be classified as carcinomas albeit with

neuroendocrine differentiation and often containing foci

that could be classified as goblet cell carcinoid if viewed

in isolation [139]. We shall not discuss colloid and signet-

ring cell carcinomas here as their features are no different

than when seen arising from other sites, the signet-ring

cell tumors being one origin of the Krukenberg tumor.

Carcinoid tumors are discussed below. We will restrict

our detailed comments to low-grade appendiceal mucin-

ous neoplasms, using the terminology of Misdraji

et al. [100], and more briefly to mucinous carcinomas,
intestinal-type carcinomas, and those with neuroendo-

crine differentiation.

Spread from Low-Grade Appendiceal
Mucinous Neoplasms

The patients are usually middle aged to elderly, and typi-

cally present with symptoms referable to an adnexal mass.

In many cases, this is the first evidence of an appendiceal

neoplasm, although in some cases the ovarian manifesta-

tions follow some time after the patient is known to have

had a primary appendiceal neoplasm. The appendix, if not

previously removed, is usually dilated and often covered

with mucus. In some cases, however, the right iliac fossa is

so obscured by mucoid material that identification of the

appendix is difficult or impossible.



. Fig. 18.43

Metastatic carcinoma from the colon. There is a prominent

stromal reaction surrounding small aggregates of

neoplastic cells

. Fig. 18.44

Metastatic carcinoma from the intestine, clear cell type.

The clear cell morphology may cause confusion with clear

cell carcinoma
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Gross Findings

Laparotomy typically discloses cystic ovarian tumors that

are often bilateral (> Fig. 18.46), average about 16 cm in

diameter, and usually are multilocular. There is often gen-

eralized pseudomyoma peritonei [160], and the mucinous

material may conspicuously coat the surfaces of one or

both ovaries. Sectioning the ovaries typically reveals abun-

dant jelly-like mucoid material (> Fig. 18.47), although

in some cases it has a firmer consistency. A multicystic

appearance is most common, but organized mucin with

fibrosis can impart a solid aspect in areas.

Microscopic Findings

Low-power examination shows glands and cysts growing

in a leisurely fashion, often between residual recogniz-

able ovarian elements. Mucin, with or without epithelial

cells, may be prominent on the surface, or mucinous cells

alone may line the surface (> Fig. 18.48). Glands and cysts

spread into the underlying stroma in a generally somewhat

indolent-appearing manner (> Fig. 18.49) The glands and
cysts are lined by columnar mucinous epithelial cells

(> Fig. 18.50) that are typically taller than those seen in

primary ovarian mucinous tumors and in other types

of metastatic mucinous neoplasia. Mucin often appears

to exude from the apical portion of the cytoplasm

(> Fig. 18.51). Although mild to moderate nuclear atypia

is often seen, overall there is a remarkably banal appear-

ance to the mucinous cells throughout most of these neo-

plasms in the majority of cases. The epithelium often

lifts off its basement membrane, a likely artifact, but none-

theless one that has struck us as being a somewhat dis-

tinctive feature of these particular metastatic neoplasms

(> Fig. 18.50). In many cases, mucin dissects into the

ovarian stroma (pseudomyxoma ovarii) (> Fig. 18.48).

Differential Diagnosis

The first issue to briefly address is whether these are indeed

cases ofmetastatic neoplasia, a point of some controversy in

the past but now largely settled in favor ofmetastatic disease

[116, 122, 123, 129, 137, 167]. The typical synchronous



. Fig. 18.45

Metastatic carcinoma from the intestine, clear cell type.

There is a prominent secretory-like appearance

. Fig. 18.46

Metastatic low-grade appendiceal mucinous neoplasm.

The ovarian tumors are cystic
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presentation of the ovarian and appendiceal tumors, their

histologic similarity, the frequent bilaterality of the ovar-

ian tumors, and the predominance of right-sided ovarian

involvement in unilateral cases favors spread to the ovary.

The lack of identification of appendiceal rupture has been

used as an argument against the appendix being the pri-

mary site in these cases. Ongoing experience, however, has

indicated that the site of rupture may be very small and

require extensive sectioning to demonstrate it; such exam-

inations have not been performed in most of the cases

in which a site of rupture has not been identified. Addi-

tionally, in some cases a rupture site heals over, and is

represented only by fibrosis in the appendiceal wall.

The association of the ovarian tumors with

pseudomyxoma peritonei and, in most cases, known

appendiceal pathology generally facilitate recognition of

these tumors as metastatic. The rare primary mucinous

tumors that are associated with pseudomyxoma peritonei

usually have an additional teratomatous component; like

primary appendiceal neoplasms, these are frequently

CK7–/CK20+/CDX-2+, limiting the diagnostic utility of

immunohistochemistry for determining site of origin in

such cases [96, 149].
Mucinous Carcinoma and Intestinal-Type
Carcinoma

These appendiceal tumors resemble those of similar type

arising from elsewhere in the intestinal tract. Their features

when they spread to the ovary have no unique characteris-

tics, other than operative or other clinical findings drawing

attention to the appendix as the likely primary site. A re-

markable diversity of morphology is present in some cases.
. Fig. 18.47

Metastatic low-grade appendiceal mucinous neoplasm.

The tumor is strikingly mucoid



. Fig. 18.48

Metastatic low-grade appendiceal mucinous neoplasm.

Columnar cells line the ovarian surface and mucin dissects

into the ovarian stroma (‘‘pseudomyxoma ovarii’’)

. Fig. 18.49

Metastatic low-grade appendiceal mucinous neoplasm.

Mucin is on the surface and cystic glands invaginate in

a leisurely fashion into the cortical stroma
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Carcinomas with Neuroendocrine
Differentiation

Hristov and colleagues [51] recently reported a series of

ovarian metastases of carcinomas of this type and empha-

sized that the overall clinical features and morphologic

findings support classification of the appendiceal tumors

as carcinomas rather than goblet cell carcinoids. They may

have foci of the latter nature, but the presence of clearly

infiltrative and destructive growth merits designation as

frank carcinoma (> Fig. 18.52). Signet-ring cells are often

a conspicuous feature, and metastases of such tumors

constitute one form of the Krukenberg tumor. Although

neuroendocrine stains may be done for academic interest,

in our opinion they are not necessary for routine diagnos-

tic purposes. The broad principles of evaluating metastatic

tumors in the ovary assist in these cases. The prominent
tubular component and neuroendocrine differentiation

may place suspicion on the appendix if an appendiceal

neoplasm is initially not evident.
Carcinoid Tumors and Neuroendocrine
Carcinomas

Carcinoid tumors account for approximately 2% of metas-

tases that form ovarian masses, and a similar percentage

of small intestinal carcinoids greater than 1 cm in diam-

eter spread to the ovary. Although most metastatic carci-

noids are of small intestinal origin [120, 135], rarely the

primary tumor originates in the appendix, colon, stom-

ach, pancreas, or lung [13, 50, 145, 174]. In the largest

series of carcinoids metastatic to the ovary, the age of the

35 patients ranged from 21 to 82 years, with a median of



. Fig. 18.50

Metastatic low-grade appendiceal mucinous neoplasm. The

mucinous cells are tall and exhibit minimal atypia. There is

retraction of the epithelium off its supporting basement

membrane

. Fig. 18.51

Metastatic low-grade appendiceal mucinous neoplasm.

Mucin appears to exude from the apical portion of the

columnar cells
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57 years; almost all were older than 40 years [120]. Ten of

the tumors in that series were not diagnosed until autopsy.

Forty percent of the women whose metastases were dis-

covered at operation had preoperative manifestations of

carcinoid syndrome. Some of them also had signs and

symptoms referable to intestinal or ovarian involvement.

Extraovarian metastases were found in at least 90% of the

cases, a figure that contrasts with the rarity of similar

spread of primary ovarian carcinoids. The primary site

usually was in the ileum, but cecum, jejunum, appendix,

and pancreas were sources in occasional cases. One third

of the patients died within 1 year and three fourths of

them within 5 years after unilateral or bilateral salpingo-

oophorectomy, which was accompanied by a hysterec-

tomy and an intestinal operation in some of the cases.

Six of the 25 patients, however, were asymptomatic for

a median period of 5 years postoperatively. The symptoms

of carcinoid syndrome generally abate after removal of the

ovarian tumors.
In view of the occasional complication of ovarianmetas-

tasis, menopausal or postmenopausal patients with gastro-

intestinal carcinoids should have a bilateral oophorectomy

even in the absence of obvious ovarian involvement to

prevent the subsequent growth of occult metastases or the

development of new metastases. Whenever bilateral ovarian

carcinoids are detected, a careful search for an extraovarian

primary tumor should be instituted. Both the metastases

and the primary tumor, if found, should be excised when-

ever feasible. In a young woman with a unilateral neoplasm,

careful examination of the intestine and its mesentery and

other organs for a primary tumor, biopsy of the opposite

ovary if enlarged, a thorough search for teratomatous ele-

ments in the tumor, postoperative radiologic studies, and

measurement of 5-hydroxyindole acetic acid in the urine

may be necessary before a determination of the primary or

metastatic nature of the tumor can be made. Because the

primary tumor in the intestinemay be very small, it may not

be detected by radiologic studies for a year or more after the

diagnosis of the ovarian metastasis.



. Fig. 18.52

Metastatic appendiceal carcinoma with neuroendocrine differentiation. On the left, there is overt infiltration of an

aggressive type. On the right, small clusters have an appearance consistent with goblet cell carcinoid

. Fig. 18.53

Metastatic carcinoid. The larger tumor contains multiple

cysts simulating a cystadenofibroma
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Gross Findings

Most of these tumors are bilateral (> Fig. 18.53) in con-

trast to primary ovarian carcinoids, which are almost
always unilateral. The tumors aremost often only ofmodest

size but may be large and typically are predominantly solid,

with smooth or bosselated surfaces. Sectioning reveals sin-

gle or confluent, firm, white to yellow nodules, which may

resemble ovarian fibromas or thecomas. Cysts of varying

size occasionally are present (> Fig. 18.53) and are often

filled with clear, watery fluid, resulting in a gross appear-

ance similar to that of a cystadenofibroma. Focal necrosis

and hemorrhage may occur (> Fig. 18.54).
Microscopic Findings

The microscopic features of metastatic carcinoids are

generally similar to those of primary ovarian carcinoids

except that teratomatous elements are not encountered,

multinodularity is often prominent, and vascular invasion

is occasionally observed. An insular pattern is most com-

mon (> Fig. 18.55), but trabecular (> Fig. 18.56), mixed,

and rarely solid tubular patterns are also encountered.

Acini, which typically are uniformly small and round,



. Fig. 18.54

Metastatic carcinoid. The tumor is predominantly cystic

with extensive hemorrhage

. Fig. 18.55

Metastatic carcinoid. Striking insular pattern
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are common (> Fig. 18.57); they often contain homoge-

neous eosinophilic secretions that may undergo calcifica-

tion, sometimes in the form of psammoma bodies. The

acini sometimes punctuate otherwise solid nests or, in

some instances, are arrayed at the periphery in an orderly

manner. Follicle-like spaces are frequently quite striking

(> Fig. 18.58). They may appear empty, but in other cases

neoplastic cells slough into the spaces in a conspicuous

manner. Metastatic carcinoid often has an extensive

paucicellular fibrous stroma (> Fig. 18.59); occasionally

this stroma is extensively hyalinized. Indeed, this tumor is

the metastatic neoplasm most often associated with a very

quiescent yet prominent fibromatous stroma.
Differential Diagnosis

In addition to the absence of teratomatous elements and

frequent bilaterality, which are the dominant findings that

aid in distinction from a primary carcinoid in most cases,

the metastatic tumors less often have a trabecular pattern

andmay show vascular invasion.Mucinous glands that are
. Fig. 18.56

Metastatic carcinoid. Trabecular pattern



. Fig. 18.57

Metastatic carcinoid. Typical acini

. Fig. 18.58

Metastatic carcinoid. Prominent follicle-like spaces

958 18 Metastatic Tumors of the Ovary
common in the primary strumal carcinoid in particular

are not a feature of metastatic carcinoid. The presence of

foci of carcinoid outside the ovary strongly favors that the

ovarian tumor is a metastasis. CDX-2 does not distinguish

between tumors of intestinal origin and primary ovarian

carcinoids [117].

Metastatic carcinoids may be confused with a number

of tumors other than primary carcinoid tumors, includ-

ing granulosa cell tumors, Sertoli or Sertoli–Leydig

cell tumors, Brenner tumors, benign or borderline

adenofibromas and cystadenofibromas, and adenocar-

cinomas of various types. The Call–Exner body of the

granulosa cell tumor may resemble the acinus of the

carcinoid when the latter is filled with dense eosinophilic

basement membrane material, but the former differs by

containing watery, eosinophilic fluid and shrunken

nuclei in its lumen. The examination of the neoplastic

cells is the most helpful clue to the correct diagnosis. The

cells of a microfollicular granulosa cell tumor usually

have scanty cytoplasm and ovoid, angular, or round

nuclei that typically are pale and grooved. The cells are

generally haphazardly oriented with respect to one

another and the cavities of the Call–Exner bodies. In
contrast, the cells of carcinoid tumors characteristically

have round nuclei with coarse chromatin, and their

cytoplasm often contains prominent red or red-brown

argentaffin granules. The cells tend to have an orderly

distribution and are polarized around the acinar spaces.

The sex cord-like formations of Sertoli–Leydig cell

tumors may resemble the ribbons of the trabecular carci-

noid, but the latter are usually longer and thicker and have

a more orderly architecture. The tubules of Sertoli or

Sertoli–Leydig cell tumors may simulate the acini of insu-

lar carcinoids. Further confusion may be caused by the

presence of a carcinoid component, which typically is

minor in extent, in a Sertoli–Leydig cell tumor with het-

erologous elements. The presence of other distinctive pat-

terns of Sertoli–Leydig cell tumor and attention to the

characteristic cytologic features of carcinoid cells, how-

ever, should enable one to differentiate the two.

The fibromatous stroma of a Brenner tumor is often

indistinguishable from that of a carcinoid, but the epithe-

lial nests of the former contain cells of urothelial type

with oval, pale, and grooved nuclei rather than cells with

the characteristic cytologic features of carcinoid tumors.

Benign and malignant adenofibromatous tumors and



. Fig. 18.59

Metastatic carcinoid. Abundant stroma

. Fig. 18.60

Metastatic neuroendocrine carcinoma from small bowel.

There is an insular pattern, albeit less discrete than in the

better-differentiated carcinoid tumor
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endometrioid adenocarcinomas containing small tubules

and acini are generally readily distinguished from carci-

noid tumors by recognition of the differing patterns and

cytologic features of these tumors. Metastatic breast car-

cinoma with a prominent insular pattern may simulate

a carcinoid tumor. Rarely, an acinar cell carcinoma of the

pancreas metastasizes to the ovary and, in the absence of

a known pancreatic primary tumor, may be misdiagnosed

as a metastatic carcinoid (see below).

If the diagnosis of a carcinoid tumor is difficult in any

of the above situations, more thorough sampling, immu-

nohistochemical staining for neuroendocrine markers, and

in rare situations in which those studies are not definitive,

electron microscopy for dense-core granules should resolve

the differential diagnosis.

It is our opinion, as stated earlier, that if strict criteria

are used, mucinous carcinoids rarely spread to the ovary.

However, we have already noted that carcinomas of the

appendix with neuroendocrine differentiation may do

so, and so may the spectrum of neoplasms ranging from

neuroendocrine carcinoma (> Fig. 18.60–18.62) to small

cell carcinoma of neuroendocrine type.
Tumors of the Pancreas

Usual Ductal Adenocarcinoma andMucinous
Cystadenocarcinoma

Spread of pancreatic carcinoma to the ovary was consid-

ered uncommon until relatively recently [125, 168], but

current experience indicates that it is more common than

was previously thought and has almost certainly been

responsible for the miscategorization of some metastatic

tumors in the ovary as primary mucinous carcinomas and

even mucinous borderline tumors. Pancreatic primaries

accounted for 7 of 82 nongenital cancers that spread to the

ovary in one large series [111], and in another recent series

of metastatic mucinous carcinomas, the single greatest

number of cases, 8, originated in the pancreas [119]. The

patients are usually in the mid to late years of life. Ovarian

spread is often part of disseminated pre-terminal disease

(or an autopsy finding in some cases), but in a sizeable

subset of cases the ovarian manifestations have been



. Fig. 18.61

Metastatic neuroendocrine carcinoma. Striking oxyphil cells

. Fig. 18.62

Metastatic neuroendocrine carcinoma. Positive

chromogranin stain of tumor depicted in prior two

illustrations
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a dominant clinical finding and in some instances have

even accounted for the clinical presentation [125, 168].

Gross Findings

The ovarian disease is typically bilateral and often takes

the form of solid nodules, characteristic of many exam-

ples of metastatic spread to the ovaries. However, the

ovarian tumors can also be large, cystic, and multiloculated

and sometimes unilateral, mimicking primary tumors

(> Fig. 18.63). Sectioning shows an appearance that may

be indistinguishable from primary mucinous neoplasia,

although in some cases surface nodules may be noted and

raise suspicion for metastasis.

Microscopic Findings

In cases grossly represented by solid nodules, small glands

randomly infiltrating in a desmoplastic stroma comprise

the typical histologic appearance. In tumors that are

grossly cystic, foci resembling mucinous cystadenoma,

mucinous cystic tumor of borderline malignancy, and

moderately or well-differentiated mucinous cystadeno-

carcinomamay be present (> Fig. 18.64). However, foci of

more obvious carcinoma, typical of the grossly solid
tumors, are also often present (> Fig. 18.65) but may be

very minor in amount, and identification is very depen-

dent on thorough sampling. In some cases, multifocal

high-grade carcinoma randomly scattered among, and

contrasting markedly with, much more indolent low-

grade cystic neoplasia is a clue to the diagnosis. In both

gross forms of disease, surface implants may be seen

(> Fig. 18.66). The maturation of epithelium in some of

these cases is remarkable (> Fig. 18.67), but high-power

scrutiny of areas initially thought to represent benign

neoplasia may show a degree of cytologic atypia dispro-

portionate to the degree of architectural differentiation.

Vascular invasion may be seen. The pancreatic tumors are

usually typical ductal adenocarcinomas but are rarely

mucinous cystadenocarcinomas.

Differential Diagnosis

A number of features are helpful in distinguishing between

a primary and metastatic mucinous tumor in these cases

and in other cases of metastatic mucinous carcinoma,



. Fig. 18.63

Metastatic carcinoma from the pancreas. The cystic tumor

mimics a primary mucinous tumor

. Fig. 18.64

Metastatic carcinoma from the pancreas. The cystic

nature and varied degree of differentiation are evident
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irrespective of the primary site. Bilaterality of the ovarian

tumors strongly favors metastasis. A helpful finding is the

presence of desmoplastic implants of carcinoma on the

ovarian surface and in the superficial ovarian cortex. The

clinical findings often aid, and the frequent presence of

intraabdominal spread is most consistent with secondary

involvement of the ovary in cases of bilateral mucinous

carcinomas. The heterogeneous picture noted in our

microscopic description above may also be helpful. The

reader is again referred to >Table 18.1. We have recently

added to it so-called mucin granulomas [68], which we

feel are considerably more common in primary, compared

to metastatic, mucinous tumors.

Immunohistochemistry is of limited utility for

distinguishing metastatic pancreatic adenocarcinoma from

a primary ovarian mucinous neoplasm. Both are usually

CK7+ and show variable reactivity for CK20 (> Fig. 18.68)

[91]. A lack of reactivity for Dpc4 suggests a pancreatic

primary, since almost half of pancreatic adenocarcinomas
. Fig. 18.65

Metastatic carcinoma from the pancreas. Foci of high-grade

carcinoma on background of more indolent morphology



. Fig. 18.66

Metastatic carcinoma from the pancreas. Surface implant

. Fig. 18.67

Metastatic carcinoma from the pancreas. Marked

maturation of the neoplastic epithelium resulting in

morphology indistinguishable from benign primary

neoplasia
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show loss of this marker, whereas ovarian mucinous

tumors express it [57]. However, a positive reaction for

Dpc4 is obviously of no discriminatory value.
Acinar Cell Carcinoma

Four cases of ovarian spread of this carcinoma have been

only recently reported, indicative of its rarity [146]. The

patients were all adults, and in three of them the ovarian

tumors were detected prior to the pancreatic neoplasm. In

these three patients, however, the primary tumor became

evident within a short period of time. Three patients also

had involvement of sites other than the ovary or pancreas.

Gross Findings

The ovarian tumors, three of which were bilateral, had

an average maximum dimension of about 7 cm, and were

solid and firm for the most part, with only one showing

‘‘myxoid’’ degeneration.

Microscopic Findings

The neoplasms were characterized by solid nests and

formations with lumina (> Fig. 18.69), the latter ranging
from small acini (> Fig. 18.70) to larger tubules to even

larger gland-like formations that were sometimes cystic

(> Fig. 18.71). There was little intervening stroma.

Comedo-like necrosis was conspicuous in some cases.

The tumor cells had abundant pale to eosinophilic,

finely granular cytoplasm. Their nuclei were round with

stippled chromatin and prominent nucleoli. The mitotic

rate was typically brisk. Vascular invasion was seen in all

cases. Immunostains showed positivity for chymotrypsin

and trypsin in all cases (> Fig. 18.72). Neuroendocrine

stains were negative.

Differential Diagnosis

Because of the striking acinar differentiation, these tumors

can be misdiagnosed as carcinoids or other forms of neu-

roendocrine neoplasia. Indeed, this initially happened in

some of the reported cases. The at least focally brightly

eosinophilic granular cytoplasm, reflecting the presence of

zymogen granules, contrasts with the typical appearance of



. Fig. 18.68

Metastatic carcinoma from the pancreas. Immunohistochemical stains show prominent CK7 staining (left) and more focal

CK20 staining (right), as seen in many cases of this type
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the cytoplasm of neuroendocrine neoplasms. Acinar car-

cinoma cells also lack the typical ‘‘salt and pepper’’ chro-

matin of the latter. The large prominent single nucleolus

typifying most of the acinar carcinoma cells is also a

noteworthy difference. These contrasting features notwith-

standing, the immunohistochemical differences noted

above may play an important role in diagnosis. Other rare

issues in differential diagnosis, such as consideration of

Sertoli cell tumor, may also be aided by immunohisto-

chemistry, and this and other aspects have elaborated in

detail recently by Vakiani et al. [146].
Other Pancreatic Neoplasms

Rare islet cell carcinomas have spread to the ovaries [105,

113]. In the most recent case reported, a 41-year-old

woman presented with hirsutism, Cushing’s syndrome,

and a pelvic mass. Work-up disclosed a primary pancre-

atic neuroendocrine neoplasm with bilateral solid and

cystic metastatic tumors in the ovary [105].
Tumors of the Gall Bladder and Extrahepatic
Bile Ducts

Sporadic examples of this phenomenon have been reported

over the years [178], usually as isolated case reports, but

Khunamornpong and colleagues [63] have recently re-

ported the largest series whose features reflect the overall

experience.

Their 16 cases occurred in patients from 21 to 87

(mean 59) years. Almost half the patients presented with

gynecologicmanifestations. The remaining patients had the

usual symptoms attributable to biliary neoplasia.
Gross Findings

All but one ovarian tumor was bilateral. Most ovaries

showed grossly evident disease with a mean size of 9.4 cm.

The cut surfaces were variable, most often solid and cystic

but sometimes uniformly solid and in five instances,

multicystic.



. Fig. 18.69

Metastatic acinar cell carcinoma of the pancreas. Islands

of tumor cells contain numerous small acini. The tumor

mimics a carcinoid tumor

. Fig. 18.70

Metastatic acinar cell carcinoma of the pancreas.

High-power view of typical small acini
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Microscopic Findings

The multinodular growth that typifies many examples of

metastasis was seen in about 60% of the cases, and surface

implants were seen in two thirds (> Fig. 18.73). The over-

all features were similar to other cases of metastatic ade-

nocarcinoma from various abdominal sites, including

pancreas and colon. For example, a differentiated mucin-

ous morphology as seen with pancreatic primaries was

observed in some cases, whereas others showed a colloid

(> Fig. 18.74) or pseudoendometrioid morphology more

typical of colonic metastases. Signet-ring cells justified the

diagnosis of Krukenberg tumor in four cases.
Differential Diagnosis

This is broadly similar to that of other metastases from

abdominal sites, with no unique features being evident

other than the clinical determination of the primary site.
Three tumors in the above series were hilar cholangio-

carcinomas, five common bile duct carcinomas, and

eight gallbladder carcinomas. Like primary ovarian

mucinous neoplasms and other adenocarcinomas of the

pancreatobiliary tract, these tumors tend to be CK7+

and show variable expression for CK20+ [63], so the

cytokeratin profile does not provide discriminatory

information.
Tumors of the Liver

Hepatocellular Carcinoma

The spread of hepatocellular carcinoma to the ovary is

even rarer than that of pancreatic and biliary tumors, but

five clinically important cases have been reported [64,

165]. The patients have all been adults. In two patients,

bilateral ovarian tumors were discovered at the same time

as the liver primary. In another patient, the liver tumor

was discovered by radiologic investigation after bilateral



. Fig. 18.71

Metastatic acinar cell carcinoma of the pancreas. Cysts are

conspicuous

. Fig. 18.72

Metastatic acinar cell carcinoma of the pancreas.

Immunoreactivity for chymotrypsin

Metastatic Tumors of the Ovary 18 965
ovarian tumors had been removed. In the other two cases,

unilateral ovarian tumors were discovered 3 and 7 months,

respectively, after the liver tumors had been detected.

Pathologic Findings

The ovarian neoplasms ranged from 4 to 11 cm in diam-

eter and three of them were solid. A green color may be

a clue to the diagnosis (> Fig. 18.75). Microscopic exam-

ination revealed features typical of metastatic disease,

such as striking surface involvement in some cases

(> Fig. 18.76), and overall findings characteristic of hepa-

tocellular carcinoma, except in one case in which cysts were

prominent. A trabecular pattern is sometimes conspicuous,

and the neoplastic cells almost invariably have moderate

to abundant eosinophilic cytoplasm (> Figs. 18.77 and
> 18.78).

Differential Diagnosis

The major differential diagnosis in these cases involves

both primary and metastatic hepatoid tumors of the

ovary. In most cases of hepatoid yolk sac tumor, the

finding of foci of more typical yolk sac neoplasia or
other germ cell elements excludes the diagnosis of meta-

static hepatocellular carcinoma, and the young age of the

patient will argue against the latter diagnosis. In a post-

menopausal patient, the differential diagnosis involves

hepatoid carcinoma rather than hepatoid yolk sac tumor.

Hepatoid carcinomas usually contain foci of more typical

surface epithelial carcinoma, typically serous. Bilaterality

and other characteristic patterns of metastatic spread to

the ovary may be helpful in indicating the metastatic

nature of a tumor. Hepatoid carcinomas may also arise

outside the ovary, for example in the stomach and lung,

and may potentially metastasize to the ovary, although we

are not aware of documented examples. HepPAR1 is not

useful in distinguishing among metastatic hepatocellular

carcinoma, hepatoid yolk sac tumor, and hepatoid ovarian

carcinoma as it is expressed in all [115].
Intrahepatic Cholangiocarcinoma

Particularly in the Far East, spread of intrahepatic

cholangiocarcinoma to the ovary is seen with some



. Fig. 18.73

Metastatic biliary tract carcinoma. Surface involvement by

colloid carcinoma

. Fig. 18.74

Metastatic biliary tract carcinoma. This tumor has

a striking colloid morphology

. Fig. 18.75

Metastatic hepatocellular carcinoma. Multiple nodules are

visible on the sectioned surface of a yellow-green tumor
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frequency because of the high incidence of that form of

cancer due to endemic infestation with the trematode

Opisthorchis viverrini. Only rarely has this tumor been

documented to spread to the ovary in other parts of the

world. A series of 16 cases has significantly expanded

information on this topic [65].

Pathologic Findings

About two-thirds of these cases have been bilateral in the

ovaries, and they have had amean size of about 12 cm. The

majority of tumors have been solid and cystic, but almost

half have been cystic and the remainder uniformly solid.

Microscopic examination showed a quite varied morphol-

ogy, but typical features of metastatic disease were gener-

ally present, including prominent nodules, or at least

a vague multinodular pattern (> Fig. 18.79). In some

cases striking maturation with a cystic pattern was seen

(> Fig. 18.80). Occasionally small micropapillae were

encountered (> Fig. 18.81). In many cases there was a

degree of cytologic atypia that was discordant with the

degree of glandular differentiation, a finding that can be



. Fig. 18.76

Metastatic hepatocellular carcinoma. Prominent surface

involvement

. Fig. 18.77

Metastatic hepatocellular carcinoma. Tumor cells with

eosinophilic cytoplasm are arranged in trabeculae. Note the

presence of bile (Reproduced with permission from Ref.

[162])
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a subtle clue to the diagnosis of metastatic adenocarci-

noma (> Fig. 18.82).
Other Rare Neoplasms

A hepatoblastoma that occurred in a 19-year-old woman

and was associated with bilateral ovarian metastases at

presentation has been reported [40].
Breast Carcinoma

Ovarian involvement is seen at autopsy in about 10%

of cases of breast cancer. The metastases are bilateral

in approximately 80% of those cases and in approxima-

tely two thirds of all cases, autopsy and surgical com-

bined. Most surgical pathology experience with ovarian

metastases of mammary carcinoma has resulted from
examination of ovaries removed to decrease the estrogen

level in patients with known spread of the tumor [88]. In

such cases, ovarian involvement has been reported in up to

half the cases but is often only a microscopic finding.

It is unusual for metastatic carcinoma of the breast to

produce signs or symptoms of an ovarian tumor, and only

rarely is the ovarian metastasis evident before the primary

tumor is detected [35, 163]. In one large series, breast

carcinoma accounted for almost 40% of all metastases to

the ovary, being slightly more common than gastrointes-

tinal tract metastases [35]. However, 22 of the 59 breast

metastases were autopsy findings, and 28 were incidental

findings in therapeutic oophorectomy specimens. In four

of the remaining nine cases, the ovarian metastases were

incidental findings during an operation for another indi-

cation; in the remaining five patients, however, the ovarian



. Fig. 18.78

Metastatic hepatocellular carcinoma. The neoplastic cells

have abundant eosinophilic cytoplasm. There are scattered

hyaline droplets

. Fig. 18.79

Metastatic intrahepatic cholangiocarcinoma. There is

a vague multinodular pattern
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metastases caused a mass of sufficient size to be the clinical

indication for operation. The ovarian metastatic tumor

was detected before the breast cancer in only one case.

This patient presented with hepatic and ovarian tumors,

and her primary breast cancer was not identified until

15 months later. The median interval between the diag-

nosis of breast cancer and the ovarian metastasis was

11.5 months and was related to the stage of the breast

cancer. The median survival after the diagnosis of ovarian

metastasis was 16 months. One patient with metastatic

breast carcinoma in the ovaries presented 10 years after

initial treatment of the breast cancer, as a result of

virilization caused by stromal luteinization associated with

the ovarian metastasis [18]. Although ovarian metastases

of breast cancer are usually accompanied by other foci of

abdominal spread, isolated ovarian metastases occasion-

ally are encountered. Lobular carcinomas, including those

of signet-ring cell type, spread to the ovary more fre-

quently than those of ductal type; in an autopsy study 36%

of the former metastasized to the ovaries in contrast to

only 2.6% of the latter [43].
Gross Findings

On gross examination, the visibly involved ovaries often

have irregular, nodular surfaces and typically contain

firm or gritty, white to yellow nodules of various sizes

(> Fig. 18.83). When the organ is replaced by tumor, it is

transformed into a smooth-surfaced or bosselated mass;

exceptionally, it contains cysts and very rarely it is entirely

cystic. When all cases are considered, tumors larger than

5 cm are uncommon, accounting for only 15% of the cases

in one large study [35].
Microscopic Findings

Microscopic examination reveals the same variety of pat-

terns and cell types that are observed in primary breast

carcinomas. In early examples, small cords and clusters of

cells may be found in the ovarian cortex. In premenopausal

women, small deposits often are situated in the highly

vascular theca interna of a graafian follicle or in the



. Fig. 18.80

Metastatic intrahepatic cholangiocarcinoma. There is

striking maturation with a resultant deceptively benign

cystic pattern

. Fig. 18.81

Metastatic intrahepatic cholangiocarcinoma. Micropapillary

pattern
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granulosa or theca layer of a corpus luteum. Surface tumor

may be seen (> Fig. 18.84) but is generally not as conspic-

uous as in metastatic tumors from the abdominal viscera.

Multinodular growthmay be striking (> Fig. 18.85). A pat-

tern of tubular glands and nests similar to that of ductal

carcinoma is common (> Figs. 18.86 and > 18.87), as is

the single-file pattern of lobular carcinoma (> Fig. 18.88);

such patterns were seen in 42 and 32% of the cases,

respectively, in one series [35]. A pure cribriform pattern

is infrequent but focal cribriform areas are relatively com-

mon. In approximately 10% of the cases, there is a diffuse

pattern, and occasionally the tumor cells grow as single

cells or in clusters. Rarely, papillae are seen and equally

uncommonly there is a striking oxyphilic appearance.

Admixtures of these various patterns may occur. Signet-

ring cells usually are not a conspicuous feature of meta-

static breast carcinoma unless the primary tumor is of the

relatively uncommon signet-ring type but, rarely, the fea-

tures of a metastatic breast cancer are those of

a Krukenberg tumor (> Fig. 18.89). The stroma of the
tumor varies from sparse to abundant; it rarely shows

luteinization in contrast to the stroma of metastatic carci-

nomas of intestinal origin. Lymphatic invasion was seen in

15% of the cases in one series [35].
Differential Diagnosis

The differential diagnosis of metastatic breast carcinoma

may be difficult, particularly if the primary tumor is remote,

not apparent, or its existence is not known by the patholo-

gist. Rare, predominantly glandular tumors may resemble

surface epithelial tumors, particularly those of endometrioid

type, and the insular pattern may mimic a carcinoid tumor.

Exceptionally, a tumor with a diffuse pattern or one with

a single-file arrangement of the cells simulates a lymphoma

or granulocytic sarcoma. Metastatic breast carcinomas also

have been misinterpreted as granulosa cell tumors. The

growth patterns and characteristics of the neoplastic cells

and the clinical features, however, almost always permit

their distinction from these and other tumors, but this is



. Fig. 18.82

Metastatic intrahepatic cholangiocarcinoma. Striking

atypia of cells lining a gland

. Fig. 18.83

Metastatic breast cancer. The sectioned surface shows

a lobulated yellow-white neoplasm. This tumor spread to an

ovary involved by a dermoid cyst, which is evident in the

picture

. Fig. 18.84

Metastatic breast cancer. Prominent surface involvement

by a metastatic mucinous adenocarcinoma
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occasionally difficult on the evaluation of routinely stained

sections alone. It should be remembered that patients with

breast cancer have an increased frequency of ovarian carci-

noma [24], especially those patients harboring BRCA

mutations, and rarely ovarian carcinoma metastasizes to

the breast.

Staining of an ovarian neoplasm immunohisto-

chemically for gross cystic disease fluid protein-15

(GCDFP-15) (> Fig. 18.90) may be helpful in distin-

guishing a metastasis from the breast from a primary

ovarian carcinoma [101]. Between 40 and 70% of breast

carcinomas metastatic to the ovary have been reported

to be positive for GCDFP-15, whereas primary ovarian

carcinomas are almost always negative [80, 141, 154].

GCDFP-15 expression in breast carcinoma is usually

strong but focal. Mammoglobin is another marker of

breast origin that is expressed in about 50% of breast

carcinomas (> Fig. 18.91) [10, 127]. It appears to show

greater sensitivity but less specificity for breast origin than

GCDFP-15. Mammoglobin expression has been demon-

strated in rare ovarian serous carcinomas; its expression

in other subtypes of ovarian carcinoma has not been



. Fig. 18.85

Metastatic breast carcinoma. Multinodular pattern

. Fig. 18.86

Metastatic breast carcinoma. Small glands typical of ductal

carcinoma
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extensively studied, but it is noteworthy that mammoglobin

is frequently positive in endometrioid carcinomas of the

uterine corpus [10, 109].

Other markers are commonly expressed in primary

ovarian carcinomas but not breast carcinomas. WT-1 is

positive in >80% of serous and transitional cell carcino-

mas of the ovary, but it is only very exceptionally positive

in breast carcinomas [77, 80, 102, 104, 141]. Similarly,

mesothelin is frequently expressed in ovarian carcinomas

but not breast carcinomas; its expression in the former,

however, may be focal [45, 60]. In a tissue microarray

study, nonmucinous ovarian carcinomas were immuno-

reactive for PAX-8 in greater than 88% of cases; 243 breast

carcinoma samples were negative [104]. CA-125 reactivity

may occur in either ovarian or breast carcinomas, but the

latter express this antigen much less frequently [80, 102,

141]. As in other settings, when necessary, a panel of

immunohistochemical stains is recommended as no cur-

rently available individual marker is entirely specific for

breast or ovarian origin.

Finally, in cases of ovarian involvement by the

intraabdominal desmoplastic small round cell tumor

[164], the diagnosis of metastatic breast cancer may be
suggested in areas. However, these patients usually are in

their teens, when breast cancer is rare, and other more

characteristic foci of the tumor and its typical immuno-

histochemical profile facilitate the interpretation. We

have seen one case in which this tumor involved the

breast, confusing the picture, but the breast involvement

suggested metastasis and the tumor exhibited the charac-

teristic immunohistochemical staining of the desmoplastic

small round cell tumor.
Renal Tumors

Renal cell carcinoma rarely spreads to the ovary, with only

15 cases of clinically detectable ovarian metastatic tumors

reported in detail [53, 133, 150, 169]. In seven of the

cases, the ovarian tumor was discovered first, leading

to the initial misdiagnosis of primary ovarian clear cell

carcinoma in three cases. The renal tumors were usually

detected within a short period of time in these patients,

but in one the renal primary was not detected until 8 years



. Fig. 18.87

Metastatic breast carcinoma. Insular pattern

. Fig. 18.88

Metastatic breast carcinoma. Growth in cords typical of

metastatic lobular carcinoma
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later. In the other cases the ovarian tumor was usually

detected within 2 years after the renal tumors had been

removed, but in one case the interval was 14 years.
Gross Findings

The ovarian tumors, only a minority of which were bilat-

eral, were often large (average 12.5 cm in greatest dimen-

sion), and were either solid or solid and cystic, with one

cystic tumor being unilocular and containing a 2.5 cm

solid nodule in one area. The solid components of the

tumors were either uniformly or focally yellow to orange

(> Fig. 18.92).
Microscopic Findings

With one possible exception the reported renal tumors were

well-differentiated clear cell adenocarcinomas; microscopic

examination showed a relatively uniform picture of diffuse

sheets of clear cells or tubules lined by similar cells and

containing eosinophilic material or blood; a prominent
sinusoidal vascular pattern was almost always present

(> Fig. 18.93).
Differential Diagnosis

It is helpful in differential diagnosis that primary clear cell

carcinoma of the ovary has a tubulocystic and papillary

component, hobnail cells, and intraluminal mucin in

the great majority of cases. Hobnail cells and conspicuous

mucin production, in contrast, are exceptional in renal

cell carcinomas. In addition, the typical sinusoidal vas-

cular framework of renal cell carcinoma is not a feature

of ovarian clear cell carcinoma. In cases of pure clear

cell carcinoma of the ovary without hobnail cells or

mucin secretion, radiologic evaluation of the kidney may

rarely be necessary to exclude a renal cell carcinoma.

A panel of antibodies may aid in evaluation: ovarian

clear cell carcinomas are usually positive for CK7 and

mesothelin and negative for CD10 and renal cell carci-

noma marker (RCCma), whereas renal clear cell carcino-

mas often demonstrate the opposite immunoprofile



. Fig. 18.89

Metastatic breast carcinoma. This tumor had a signet-ring

cell component qualifying it as a Krukenberg tumor
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(CK7-/mesothelin-/CD10+/RCCma+) (> Fig. 18.94) [16,

79, 107]. Although PAX-2 may be a somewhat more sen-

sitive marker than RCCma for metastatic renal cell carci-

noma, it should be noted that about 40% of ovarian clear

cell carcinomas also express this protein [36].

Renal transitional cell tumors rarely spread to the ovary,

but exceptionally a patient with a renal pelvic tumor of this

type has an ovarian metastasis at the time of presentation

[52, 108]. Ovarian metastases from Wilms’ tumor of the

kidney are rare and no examples are present in several

large series of this neoplasm. In one remarkable case,

a patient with a rhabdoid tumor of the kidney presented

with an ovarian metastasis, initially misinterpreted as a

granulosa cell tumor, the primary renal tumor being

undiscovered until autopsy [172].
Tumors of the Urinary Bladder, Ureter,
and Urethra

Tumors from these sites uncommonly metastasize to the

ovaries. Three signet-ring cell carcinomas metastatic from
the bladder have had the appearance of a Krukenberg

tumor [176]. In one of them the ovarian tumor was an

autopsy finding and in another the ovarian involvement

was an incidental finding on microscopic examination.

In the third case, the ovarian metastatic tumor, which

was symptomatic, was not discovered until 7 years after

the primary bladder tumor had been resected. A small

number of urachal adenocarcinomas have formed meta-

static mucinous cystic tumors in the ovary [106, 159].

Only isolated examples of ovarian metastasis of ureteral or

urethral cancer have been reported in the literature.

In many cases of possible transitional cell carcinoma

metastatic to the ovary, it is difficult to distinguish between

a metastatic tumor and a borderline or malignant Brenner

tumor or independent primary transitional cell carcinoma

of the ovary [132, 176]. In almost all borderline or malig-

nant Brenner tumors, however, foci of typical benign

Brenner tumor also can be found and the presence of

associated benign mucinous elements also favors the

diagnosis of a Brenner tumor. The extent of invasion of

the primary extraovarian tumor, and the general

features of metastatic involvement of the ovary, all have

to be considered in the evaluation of these cases. The

metastatic transitional cell carcinoma in the series of

Ulbright et al. [145] was cystic, exemplifying the great

propensity of ovarian metastases from various sites to

undergo cystic change.

Transitional cell carcinomas of the bladder are often

positive for CK20, uroplakin III, and thrombomodulin;

they are typically negative for WT-1 [85]. Primary ovarian

transitional cell carcinomas, on the other hand, are usually

negative for CK20, uncommonly express uroplakin III and

thrombomodulin, and are frequently positive for WT-1.

This difference in immunoprofile supports that the shared

histologic features of the two tumors do not indicate a

shared histogenesis, and that primary ovarian transitional

cell carcinomas are variants of surface epithelial neoplasia.

Interestingly, Brenner tumors show a high frequency of

uroplakin III and thrombomodulin expression, suggesting

true urothelial differentiation in these tumors [85].
Adrenal Gland Tumors

Neuroblastoma spreads to the ovary more frequently

than other tumors of the adrenal gland. From 25 to 50%

females with neuroblastoma have ovarian involvement

at autopsy [98]. Clinically significant metastases during

life are rare but documented [136, 172]. Rarely, neuro-

blastoma is primary in the ovary, and such tumors

must be distinguished from metastatic neuroblastomas.



. Fig. 18.90

Metastatic carcinoma to a serous neoplasm. Confirmation that the infiltrating carcinoma was metastatic carcinoma from

the breast rather than a component of the primary serous neoplasm was aided by positive immunohistochemical staining

of the breast cancer for gross cystic disease fluid protein-15 (right)
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The unilaterality of the primary tumors, their occasional

association with a teratoma, and the absence of a known

primary tumor elsewhere are helpful in the differential

diagnosis in individual cases. The prominent fibrillary

background of neuroblastoma and the presence of

pseudorosettes should aid in the distinction of metastatic

neuroblastoma from other metastatic small cell tumors;

immunohistochemical staining also may help in a case in

which routine stains are not diagnostic.

Metastases of adrenal cortical carcinomas to the ovary

are rarely found even at autopsy. One non-autopsy case

resulted in the broad differential of a malignant oxyphilic

ovarian tumor [74]. Pheochromocytomas spread to the

ovary even less commonly; a review of the literature has

failed to disclose a documented case.
Malignant Melanoma

Autopsies of patients who died of malignant melanoma

have revealed ovarian involvement in about 20% of the
cases. Most of the tumors have originated in the skin, but

occasional examples have arisen in the choroid or else-

where. Occasionally ovarian involvement is clinically symp-

tomatic, as exemplified by many of the 52 cases in three

relatively large series of melanomas metastatic to the ovary

[34, 41, 180]. The patients in these reports had an average

age of 38 years and two were teenagers. The usual presen-

tation is abdominal swelling or pain, but a history of

melanoma is usually existent, albeit not always immedi-

ately made known to the pathologist. Approximately 80%

of the patients have metastatic tumor outside the ovary,

usually within the pelvis and upper abdomen.
Gross Findings

The ovarian tumors average 10 cm in diameter; about 30%

are noted to be black (> Fig. 18.95) or brown. About

80% have a minor cystic component. Rarely, a tumor is

mostly cystic.



. Fig. 18.91

Metastatic breast carcinoma. Immunohistochemical

reactivity for mammoglobin

. Fig. 18.92

Metastatic renal cell carcinoma. The tumor is orange

(Courtesy of Dr. Mahul B. Amin)

. Fig. 18.93

Metastatic renal cell carcinoma, clear cell type. The

primary tumor in this case was not diagnosed until 8 years

after the removal of the metastasis. Note the sinusoidal

vascular pattern
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Microscopic Findings

On low-power examination, a feature suggesting the met-

astatic nature in a number of the cases is growth of the

tumor in the form ofmultiple nodules. Themost common

microscopic appearance is that of large cells with abun-

dant eosinophilic cytoplasm (> Fig. 18.96). Occasional

tumors are characterized by small cells with scanty cyto-

plasm (> Fig. 18.97), and a minority by spindle cells;

admixtures of these cells types may be encountered. Folli-

cle-like spaces are seen in approximately 40% of the cases

(> Fig. 18.10). A helpful diagnostic feature of many met-

astatic melanomas is the presence of discrete rounded

aggregates with a nevoid appearance (> Fig. 18.98). Prom-

inent nucleoli are seen in many cases, and cytoplasmic

pseudoinclusions are present in many nuclei in about

25%. The presence of melanin pigment is an obvious

clue to the nature of the tumor in these cases, but melanin



. Fig. 18.94

Metastatic renal cell carcinoma. This tumor, which had an

unusual oxyphilic morphology, was immunoreactive for

CD10

. Fig. 18.95

Metastatic malignant melanoma. The tumor has

a bosselated external surface and is black
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was inconspicuous or absent in approximately half the

cases in the reported series. Miscellaneous potentially

confusing findings have been clear cells, rhabdoid cells,

growth as cords, and myxoid stroma.
Differential Diagnosis

Metastatic melanoma must be distinguished from the rare

primary melanoma [92] that usually arises in the wall of

a dermoid cyst, which is sometimes accompanied by junc-

tional activity beneath the squamous lining of the cyst or is

associated with another teratomatous component such as

struma ovarii. Because recognition of teratomatous ele-

ments is important in establishing the primary nature of

a melanoma, the pathologist should sample the specimen

extensively. In cases of apparently pure ovarian melanoma

without obvious evidence of a primary tumor elsewhere,
a meticulous search for an occult primary tumor should

be conducted. If there is no evidence of a primary tumor

elsewhere, it is possible that a primary cutaneous mela-

noma that has regressed was the source of the ovarian

tumor. In these cases, bilaterality or growth of the ovarian

tumor in the form of multiple nodules strongly suggests

metastasis even in the absence of a known primary tumor.

In some cases, removal of a primary melanoma may be

remote and possibly not considered relevant by the patient

or known by the clinician.

Metastatic melanoma, particularly if it is amelanotic,

may resemble closely a lipid-poor steroid cell tumor or, if

it is found during pregnancy, a pregnancy luteoma. Mel-

anin can be misinterpreted as lipochrome pigment, the

presence of which may be a feature of steroid cell tumors

and impart a dark green-brown or almost black color to

the neoplastic tissue. The presence of follicle-like spaces in

metastatic melanomas has resulted in their confusion with

small cell carcinomas of the hypercalcemic type (when the



. Fig. 18.96

Metastatic malignant melanoma. The tumor cells have

appreciable eosinophilic cytoplasm

. Fig. 18.97

Metastatic malignant melanoma. The picture is that of

a small cell malignant tumor

Metastatic Tumors of the Ovary 18 977
cells are small) as well as juvenile granulosa cell tumors

(when the cells have conspicuous eosinophilic cytoplasm).

Rarely, surface epithelial neoplasms, particularly undiffer-

entiated carcinoma and transitional cell carcinoma, may

be reasonable considerations in the differential diagnosis,

but surface epithelial neoplasms will often have at least

minor obvious epithelial characteristics that rule out mel-

anoma. In a young person, dysgerminoma is rarely

entertained, but a variety of architectural and cytologic

differences should resolve this issue. In all the aforemen-

tioned situations, the diagnosis of metastatic melanoma to

the ovary may be confirmed by the immunohistochemical

demonstration of S-100, HMB-45, andMART-1 positivity

and negative staining for keratin and other antigens char-

acteristic of other neoplasms that may be in the differential

diagnosis.
Pulmonary and Mediastinal Tumors

Only approximately 5% of women with lung cancer have

ovarian metastases at autopsy, and the surgical pathologist
uncommonly encounters an ovarian tumor of this type.

Exceptionally, an ovarian metastasis either precedes the

discovery of a pulmonary tumor or is found simulta-

neously. Salient features of this phenomenon based on

a relatively recent series, by far the largest on the topic,

are summarized [56].

These tumors have occurred at an average age of

47 years. A history of lung cancer is known at presentation

in slightly more than half the cases. In most of the remain-

der, the two tumors are discovered essentially synchro-

nously, but in almost 20% the ovarian manifestations

antedate recognition of the pulmonary primary, some-

times by as much as 2 years.
Gross Findings

The tumors have been bilateral in only about one third of

the cases, and they average about 10 cm in maximum

dimension. No unique gross characteristics have been

evident in the cases encountered to date, but some have



. Fig. 18.98

Metastatic malignant melanoma. Nests of cells have

a nevoid appearance

. Fig. 18.99

Metastatic bronchioloalveolar carcinoma of the lung.

Note the multiple nodules (Courtesy of Dr. Jaime Prat)
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features, such as striking multinodularity (> Fig. 18.99),

in keeping with a metastatic neoplasm. Rarely a primary

surface epithelial neoplasm is mimicked (> Fig. 18.100).
Microscopic Findings

The greatest number of cases, about 44%, are small cell

carcinomas (> Figs. 18.101 and > 18.102), the remaining

neoplasms being largely split between adenocarcinoma

and large cell carcinoma with a ratio of about 2:1. Rare

more differentiated neuroendocrine neoplasms falling in

the atypical carcinoid–neuroendocrine carcinoma group

have spread to the ovary (> Fig. 18.103). Perhaps sur-

prisingly, spread of squamous cell carcinoma, although

documented, is exceptionally uncommon. The morpho-

logic features of the tumors in the ovary are similar to

those encountered in the lung except for features relevant

to metastatic ovarian disease, specifically surface involve-

ment, nodularity, and vessel space invasion.
Differential Diagnosis

When a patient has pulmonary and ovarian neoplasms,

it can be difficult to decide which tumor is primary. When

the histologic features are typical of a lung carcinoma,

a pulmonary origin can be assumed with rare exceptions.

Small cell carcinomas of pulmonary type may be pri-

mary in the ovary, but there is typically no pulmonary
. Fig. 18.100

Metastatic small cell carcinoma from the lung. The solid

and cystic sectioned surface mimics a surface epithelial

neoplasm



. Fig. 18.102

Metastatic small cell carcinoma from the lung. There is

focal gland differentiation

. Fig. 18.101

Metastatic small cell carcinoma from the lung. Trabecular

pattern
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involvement in such cases, facilitating the diagnosis of an

ovarian primary. The focal presence of a surface epithelial

tumor is also sometimes helpful in excluding a metasta-

sis. In the absence of such a finding and in the presence

of tumor in the lung, it may be impossible to decide

whether an ovarian small cell carcinoma of pulmonary

type is primary or metastatic. Gland differentiation

may be seen in some cases of metastatic small cell

carcinoma (>Fig. 18.102). This should be borne in

mind in the differential diagnosis with a primary ovarian

small cell carcinoma of pulmonary type, which is some-

times associated with endometrioid carcinoma; the latter

may be suggested by the glands of what in fact is

a metastatic small cell carcinoma. This exemplifies the

diagnostic problems that can be hard to resolve in rare

cases.

The metastatic adenocarcinomas generally have

nonspecific glandular features, which, should a pulmo-

nary neoplasm be known to exist, will aid in distinction

from independent primary ovarian adenocarcinoma.

Unfortunately, given the spectrum of primary ovarian
neoplasia, particularly of endometrioid type, recognizing

a tumor as metastatic in the absence of known pulmonary

neoplasia may be difficult or impossible. The large cell

carcinomas may have a broad differential diagnosis of

oxyphilic tumors of the ovary.

The utility of TTF-1 in the recognition of metastatic

lung carcinoma depends on the morphologic subtype

under consideration. Approximately 75% of pulmonary

adenocarcinomas are positive for TTF-1, whereas only

40% of large cell carcinomas are positive and the majority

of squamous cell carcinomas are negative [29, 47, 62, 118].

TTF-1 may be also expressed in a subset of ovarian carci-

nomas [72, 187], including notably up to 37% of serous

carcinomas in one study [72]. Its expression in primary

ovarian tumors is usually focal but is occasionally diffuse.

A negative reaction for TTF-1 does not exclude a lung

primary, and although diffuse positivity may suggest

a pulmonary origin, it is not independently diagnostic of

such. Cytokeratin 7/20 profiles do not aid in the distinc-

tion of metastatic pulmonary from primary ovarian ade-

nocarcinoma, as both are typically CK7+/CK20– [91].



. Fig. 18.103

Metastatic neuroendocrine carcinoma from the lung (left) with immunoreactivity for chromogranin (right)
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Metastatic small cell carcinomas in the ovary may orig-

inate in sites other than the lung. Three such tumors were

primary in the mediastinum, apparently of thymic origin,

and had ovarianmetastases at the time of presentation [30].

Small cell carcinomas from various sites express TTF-1,

and thus TTF-1 positivity is not specific for pulmonary

origin among tumors of this type [4]. One of two ovarian

small cell carcinomas of pulmonary type was found to be

positive for TTF-1 in a recent study [17].

One neuroblastoma primary in the posterior medias-

tinum metastasized to the ovary [172]. Thymomas have

involved the ovary rarely [158].
Extragenital Sarcomas

Extragenital sarcomas, whether from the viscera or the soft

tissues, uncommonly metastasize to the ovary except in

late stages of the disease. An exception to this is the recently

characterized gastrointestinal stromal tumor, a small series

of which metastatic to the ovary pointed out some appre-

ciable diagnostic problems [54].

The five patients described were all adults. In three, the

primary (two small bowel and one its mesentery) and
metastatic tumors were discovered synchronously. In one,

however, ovarian masses were discovered 18 months before

the gastric primary, and in the fifth case, ovarian spread was

found 27 years after a primary small bowel tumor had been

resected.

The ovarian tumors had no specific gross features but

were often sizeable. Microscopic examination, as expected

given the known morphology of this tumor, typically

showed a low-grade spindle cell neoplasm (> Fig. 18.104),

but a number of features such as the presence of signet-

ring-like cells and palisading (> Fig. 18.105) complicated

the appearance. The differential diagnosis may be broad

and include cellular and typical fibromas, smooth muscle

tumors, and other primary soft-tissue-type tumors. In

cases in which any of these is a consideration but there is

an atypical feature, such as bilaterality or extraovarian

disease, immunohistochemistry for c-kit (> Fig. 18.106)

is appropriate to rule out the possibility of a gastrointes-

tinal stromal neoplasm.

Eleven rhabdomyosarcomas metastatic to the ovary

have been reported in patients 6 to 27 years of age [177].

Six tumors were alveolar rhabdomyosarcomas, three

embryonal, one mixed embryonal and alveolar rhabdo-

myosarcoma, and one of unstated subtype. In most of the



. Fig. 18.104

Metastatic gastrointestinal stromal tumor. The picture may

be confused with cellular fibroma

. Fig. 18.105

Metastatic gastrointestinal stromal tumor. Palisading is

seen
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cases, the ovarian spread was a late manifestation of dis-

ease. The ovarian tumors were symptomatic in only two

patients, in whom the ovarian involvement was detected

within a few weeks of discovery of a soft tissue mass by the

patient. The ovarian tumors were bilateral in two cases. In

cases of embryonal rhabdomyosarcoma metastatic to the

ovary, the diagnosis of rhabdomyosarcoma usually is evi-

dent because of the presence of strap cells, and the tumor

must be distinguished from a primary embryonal rhab-

domyosarcoma, which is the most common subtype of

primary malignant striated muscle tumor of the ovary.

Because a primary alveolar rhabdomyosarcoma of the

ovary has not, to the best of our knowledge, been reported,

metastatic alveolar rhabdomyosarcoma more commonly

raises the question of other primary and metastatic small

cell tumors of the ovary in young women. A combination

of clinical findings, thorough sampling, and immunohis-

tochemistry to varying degrees in individual cases will help

resolve what can be a very challenging area. Two other cases

in which the ovary was involved by rhabdomyosarcoma
have occurred in patients with a clinical picture that simu-

lated acute leukemia [46].

In one study of 21 metastatic sarcomas to the ovary

other than rhabdomyosarcoma, 10 were extragenital in

origin and allwere clinically significant [179]. These tumors

have included amiscellaneous group of soft tissue sarcomas

primary at a variety of sites. Rare cases of hemangiosarcoma

that metastasized to the ovaries have been documented as

have a few cases of Ewing’s sarcoma. The latter are note-

worthy as they may be part of the broad differential diag-

nosis of a small cell malignant tumor of the ovary.
Miscellaneous Rare Ovarian Metastases

Metastases to the ovary other than those already discussed

are of great rarity and generally only of relevance to

autopsy pathology. Carcinomas of the thyroid only excep-

tionally spread to the ovary even in autopsy series, but

a few cases documented during life exist. In one case [171],

a 29-year-old woman had a 17 cm right ovarian tumor



. Fig. 18.106

Metastatic gastrointestinal stromal tumor.

Immunoreactivity for c-kit
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12 years after undergoing a partial thyroidectomy for

follicular carcinoma. The tumor also had spread to the

brain and one adrenal gland by the time the ovarian tumor

was discovered. Initial consideration was given to the

diagnosis of a malignant struma ovarii in this case because

of the interval since the thyroid tumor, and also because it

was only the existence of the ovarian tumor that prompted

review of the thyroid neoplasm and its reinterpretation as

carcinoma, a diagnosis not made initially. In another case

[12], a 38-year-old woman with papillary carcinoma and

local lymph node spread returned 7 years later with bilat-

eral cystic ovarian metastases. In another case of papil-

lary carcinoma, ovarian metastasis was uncovered after

10 years [84].

A review of the literature on parathyroid carcinoma

has not disclosed any examples of ovarian metastasis.

Rare examples of head and neck carcinoma metastatic to

the ovary are documented and we have seen one case in

which the primary tumor was an undifferentiated carci-

noma of the ethmoid sinus. Salivary gland tumors also

spread to the ovary with extreme rarity. We have seen
a case of a young woman who had an adenoid cystic

carcinoma of the parotid gland excised at the age of 12

years followed by local recurrence, lung metastasis, and

bilateral symptomatic ovarian metastases 11 years after

presentation. Longacre and colleagues [87] described

a case of a 30-year-old woman with an adenoid cystic

carcinoma of the submandibular gland who had a 10 cm

left ovarian metastasis, followed by a smaller tumor in the

opposite ovary 10 years later. These cases emphasize that

a history of neoplasia of any type, even relatively remote,

may be relevant in the evaluation of an unusual ovarian

tumor. Esophageal cancer rarely spreads to the ovary. A case

of metastatic esophageal adenocarcinoma to the ovary is

briefly mentioned in one series [119].

There are only two reports to our knowledge in which

ovarian spread of tumors of the central nervous system

and cranium is mentioned. One was a case of metastatic

meningioma and the other was a metastatic medulloblas-

toma in a 4-year-old girl, in whose ovary ‘‘a cleft near the

hilum was full of tumor cells’’ [172]. Tumors of the skin,

other than malignant melanoma, rarely spread to the

ovary; clinically significant spread of Merkel cell tumor is

documented [30]. One chordoma has metastasized to the

ovary [188]. There are sporadic reports of a metastatic

tumor involving an ovary that contains a primary ovarian

neoplasm [48, 131], and there seem to be no unique

features of these happenstance events, a few examples of

which we have seen (> Fig. 18.90).
Female Genital Tract Tumors

Tubal Carcinoma

The ovary is involved secondarily in 10–15% of tubal

carcinomas, usually by direct extension, sometimes via

tuboovarian inflammatory adhesions, and at other times

by surface implantation on the ipsilateral or contralateral

ovary. In some cases, there is clinical or pathologic evi-

dence of salpingitis and salpingo-oophoritis, but often it is

unclear whether the inflammatory process preceded or

followed the development of the carcinoma. If the involve-

ment of the tube and the ovary is extensive, the primary

site of the tumormay not be established with certainty; the

term tuboovarian carcinoma has been suggested for these

cases. Green and Scully [39] encountered six such tumors

in an investigation of 24 carcinomas initially consid-

ered to be of tubal origin. The tuboovarian carcinomas

formed solid or cystic masses; at least one of the cystic

tumors appeared to have developed in a postinflammatory

tuboovarian cyst.
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Because most tubal carcinomas closely resemble serous,

endometrioid, or undifferentiated carcinomas of the ovary,

microscopic examination often fails to establish whether

a carcinoma involving both organs is primary in one or the

other unless the tumor is grossly clearly centered in one of

them. Because of the great rarity of primary mucinous and

clear cell carcinomas of the fallopian tube, a tumor of either

of these cell types involving both organs usually is consid-

ered primary in the ovary. It should be emphasized that

surface growth within the tube may be seen as a result of

implantation from an ovarian carcinoma and does not

necessarily indicate a tubal primary.

Recent studies from one group have raised the possibil-

ity that a greater number of serous carcinomas of the ovary

than hitherto thought may actually represent spread of

fallopian tube cancers, especially those of the fimbria [70].
Endometrial Carcinoma

Ovarian involvement in cases in which a diagnosis of

endometrial carcinoma has been made has been reported

in 34–40% of autopsy cases [8, 15] and 5–15% of hyster-

ectomy and bilateral salpingo-oophorectomy specimens.

Conversely, in approximately one third of the cases inwhich

a diagnosis of endometrioid carcinoma of the ovary has

beenmade, an endometrial carcinoma also has been found.

When the uterine corpus and the ovary are both involved

by carcinomas, the question arises whether both cancers

are primary or one is metastatic from the other [31, 143,

184]. If the endometrial carcinoma extends deeply into

the myometrium with lymphatic or vascular invasion; if

tumor is present in the lumen of the fallopian tube; or if

tumor is on the ovarian surface, within its lymphatics, or

in blood vessels, it is usually reasonable to conclude that the

ovarian involvement is secondary. On the other hand, if

lymphatic or hematogenous spread is absent, if the corpus

carcinoma is small and limited to the endometrium or

superficial myometrium, if it arises on a background of

atypical hyperplasia, and if the ovarian tumor arises on

a background of endometriosis, the tumors probably are

independent primaries. Criteria that are helpful in the

determination of primary versus metastatic concomitant

ovarian and endometrial carcinomas are presented in
>Table 18.2. Although synchronous ovarian and uterine

tumors are of endometrioid type in most cases, occasion-

ally they are of similar but other cell types, and rarely the

histologic type of tumor is different in the two organs [31].

In some cases of combined involvement it is impossi-

ble to establish the site of origin even after consideration

of the features just described. In our experience and that of
most series, most synchronous ovarian and corpus carci-

nomas are independent primary tumors; in one study,

however, the ovarian tumors were interpreted as meta-

static from the corpus inmost of the cases [143], and other

valid cases of metastasis are reported in the literature. An

independent primary explanation for most concomitant

ovarian and corpus carcinomas is supported by the sur-

vival rates associated with this combination of tumors,

which have generally been high. These results would be

surprising if either the ovarian or corpus carcinoma was

metastatic in most of the cases.

Rarely, spread to the ovary from an adenocarcinoma

of the uterine corpus with squamous differentiation takes

the form of deposits of keratin or degenerated mature

squamous cells associated with a foreign body giant cell

response on the serosal surface of one or both ovaries [69].

If no viable-appearing tumor cells can be identified in

these deposits on careful sampling, this finding does not

appear to worsen the prognosis evenwhen the granulomas

are also found elsewhere on the peritoneum.
Cervical Carcinoma

Ovarian spread of cervical carcinomas of all types gener-

ally has been considered rare. There has been considerable

recent interest in this topic [33, 59, 83, 175], however,

simulated in part by observations suggesting that it is

more common in cases of adenocarcinoma than in cases

of squamous cell carcinoma, and raising the question of

whether ovarian conservation is justified in patients with

cervical adenocarcinoma. In addition, occasional patients

with cervical carcinomas of diverse types have had clini-

cally significant ovarian metastases [166].

One of the most detailed studies of ovarian spread of

cervical carcinoma is that of Tabata et al. [138] In their

autopsy series, ovarian metastases were detected in 104 of

597 (17%) cases of squamous cell carcinoma and in 22

of 77 (28.6%) cases of adenocarcinoma. The frequency of

ovarian metastases of squamous cell carcinoma at autopsy

in their series is much higher than the 3% frequency in the

prior literature. Ovarian metastases discovered during life

are much rarer. In their series of 318 patients with stage IA

cervical carcinoma treated by hysterectomy with ovarian

preservation, Tabata et al. [138] found no examples of

subsequent ovarian metastasis during follow-up periods

that exceeded 5 years in more than half the cases. In cases

of stage IB, II, and III carcinoma in their series, there were

no ovarian metastases in 278 cases of squamous cell carci-

noma in contrast to 6 ovarian metastases of 48 (12.5%)

cases of adenocarcinoma. In another series there were



. Table 18.2

Criteria for interpretation of nature of concomitant uterine corpus and ovarian carcinomas

Corpus primary

Ovarian metastasis

Ovarian primary

Corpus metastasis

Ovarian primary

Corpus primary

Ovarian metastasis

Corpus metastasis Uncertain primary

Direct extension to

ovary from large

corpus tumor

Direct extension to

corpus from large

ovarian primary

No direct extension of

either tumor

Usually no direct

extension of tumors

Massive involvement of both

organs or conflicting findings

listed in first four columns

Deep myometrial

invasion from

endometrium

Myometrial invasion

from serosal surface

Myometrial invasion

usually absent or

superficial

Tumor

characteristically in

endometrial stroma

Myometrial invasion may be

present

Lymphatic or blood

vessel invasion in

corpus, ovary, or

both

Lymphatic or blood

vessel invasion in

corpus, ovary, or

both

No lymphatic or blood

vessel invasion

Lymphatic or blood

vessel invasion

frequent in ovary and

corpus

Atypical hyperplasia

of endometrium

frequent

Atypical hyperplasia

of endometrium

usually absent

Atypical hyperplasia of

endometrium frequent

Atypical hyperplasia of

endometrium absent

Tumor present in

fallopian tube

Tumor present on

peritoneal surfaces

and sometimes in

fallopian tube

Usually both tumors

confined to primary

sites or have spread

minimally

Tumor usually evident

outside female genital

tract

Tumor predominant

on surface of ovary

Tumor predominant

within ovary

Tumor predominant

within ovary and

endometrium

Ovarian tumor usually

bilateral, ovarian

surface involvement

frequent

Usually no

endometriosis in

ovary

Endometriosis

sometimes present

in ovary

Endometriosis

sometimes present in

ovary

Endometriosis absent

Histological types

uniform and

consistent with

corpus primary

Histological types

uniform and

consistent with

ovarian primary

Histological types

uniform or dissimilar

Type of tumor

inconsistent with or

unusual for either

organ
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3 cases of microscopic ovarian metastasis in 185 cases of

stage IIB cervical carcinoma [140]; in the same series, there

were nometastases in 335 cases of stage IB disease, 71 cases

of stage IIA disease, and 6 cases of stage IIIB disease. One of

the ovarianmetastases was from a squamous cell carcinoma

(0.2% of all squamous cell carcinomas), whereas two were

from adenocarcinomas (5.5% of these tumors). The cervi-

cal carcinomas in these three cases had invaded the uterine

corpus and vascular spaces. Tabata et al. [138] also found

that ovarian metastasis was much more common when

a cervical carcinoma had invaded the uterine corpus.

Adenocarcinomas

The commonest cervical carcinoma to exhibit ovarian

spread is what we refer to as endocervical adenocarcinoma
of the usual type. We have seen many unpublished exam-

ples and a series of 29 cases has recently been reported

[124]. These experiences enable the following observa-

tions. We shall only comment in detail on the ovarian

aspects, but it is pertinent to briefly note that the primary

cervical tumors may only be microinvasive or even have

features that objectively make recognition of definite inva-

sion questionable. It has been suggested that contiguous

spread to the corpusmay contribute to the development of

metastases by heightening the chance of transtubal spread

to the ovarian surface [124].

The ovarian tumors are bilateral in only about one third

of the cases and are often over 10 cm. Given that usual

endocervical adenocarcinoma has a somewhat distinctive

histologic appearance, it is not surprising that this morphol-

ogy is also seen in the ovaries (> Figs. 18.107–18.109).



. Fig. 18.107

Metastatic endocervical adenocarcinoma of the usual type.

There is a pseudoendometrioid picture
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Approaching the topic from the ovarian perspective, the

picture is more often pseudoendometrioid than truly

mucinous in nature, and yet the morphology is not typical

of classic endometrioid glandular neoplasia. As summa-

rized elegantly by Ronnett et al. [124], the tumors often

have a hybrid appearance with low-power endometrioid-

like features but with apical mucin appreciable on higher

power. The nuclei are typically hyperchromatic and elon-

gated (> Fig. 18.109), more atypical than seen in true

endometrioid carcinomas with a similar degree of gland

differentiation. Apically located mitotic figures are usually

prominent, and apoptotic cells are often numerous. With

increasing experience, it is possible to suspect a cervical

origin when confronted with cases with this morphology,

but it is a difficult area given the inherent subjectivity. As

recently emphasized, help may be garnered by p16 immu-

nohistochemical staining (> Fig. 18.108), which supports

a secondary nature but is not specific. Should p16 be

positive, more definitive evidence can be obtained by

evaluating the ovarian tumor for human papilloma virus

using in situ hybridization or polymerase chain reaction.

Cases have been documented in which these results have
prompted evaluation of a clinically non-suspicious cervix

and subsequent identification of the occult primary neo-

plasm [124].

Less often, the rarer primary mucinous adenocarci-

noma of the cervix with ovarian spread is encountered

(> Fig. 18.110). In a series from the Armed Forces Insti-

tute of Pathology, as many as 10% of mucinous adenocar-

cinomas of the cervix were reported to metastasize to the

ovary [59], although the referral nature of that material

may have introduced some bias in the frequency of the

phenomenon; occasional other examples have been re-

ported in detail [175] or included in series of metastatic

mucinous carcinomas in the ovary [119]. When a cervical

mucinous adenocarcinoma and an ovarianmucinous ade-

nocarcinoma coexist, the general features of metastatic

spread to the ovary usually help in diagnosis.
Squamous Cell Carcinomas

There are only eight well-documented examples of clini-

cally significant ovarianmetastases from invasive squamous

cell carcinomas of the cervix [103, 166]. The youngest

patient was 30 years old and the oldest 59 years. The

ovarian and cervical tumors were discovered at essentially

the same time in three of the patients. In four others, the

ovarian metastases occurred 18 months to 10 years after

the cervical primary tumor had been treated. In the eighth

case the cervical tumor was not discovered until autopsy

7months after the patient had been treated for a squamous

cell carcinoma involving the left ovary. The cervical tumor

in that case was invasive only to 3.8 mm, whereas in the

other cases there appears to have been deep infiltration of

the cervical wall with frequent extrauterine extension of

the neoplasm [166]. The ovarian tumors, two of which

were bilateral, ranged from 5 to 17 cm in greatest dimen-

sion. Four of the 10 tumors in these patients were solid,

3 solid and cystic, and 3 cystic. Microscopic examination

has shown the typical features of squamous cell carcinoma

except that many of the tumors had striking cystification

within the squamous nests. In one case, a cervical squa-

mous cell carcinoma that was invasive to only 1.2 mm

extended in an in situmanner to involve the endometrium

and the surface and inclusion glands and cysts within one

ovary, tumor cells presumably having spread there via the

tubal lumen. In a final remarkable case, a cervical squa-

mous cell carcinoma in situ was associated with contigu-

ous spread to the endometrium, fallopian tubes, and

ovaries, extensively replacing the endometrial and tubal

epithelium and focally invading the wall of the tubes and

parenchyma of both ovaries [113].



. Fig. 18.108

Metastatic endocervical adenocarcinoma of the usual type. Companion staining with hematoxylin and eosin (left) and for

p16 (right)
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The differentiation of metastatic squamous cell carci-

noma from the cervix from primary squamous cell carci-

noma of the ovary usually has been aided by the

knowledge of the presence of a cervical tumor, but in the

one case in which the cervical tumor was not detected

until autopsy and some of the others, there were major

problems in diagnosis [166]. Before the diagnosis of pri-

mary squamous cell carcinoma of the ovary is made,

the possibility of spread from a cervical tumor, even one

that is occult, should be considered unless overt features of

primary neoplasia are immediately obvious. As most

squamous cell carcinomas of the ovary arise on the back-

ground of a preexistent neoplasm such as a dermoid or

endometriotic cyst, thorough sampling to identify such

a component may be crucial in determining the primary

nature of the neoplasm. Although the evidence strongly

points to the ovarian tumors being metastatic when

both organs have been involved by squamous cell carci-

noma, the rare association of squamous cell carcinoma of

the ovary with squamous cell carcinoma in situ of the

cervix leaves open the possibility of independent primary

neoplasms in some cases. Although the differential in

these cases is generally between primary and metastatic
squamous cell carcinoma, in some cases metastatic squa-

mous cell carcinoma undergoes cystic degeneration and as

squamous and transitional cell types are closely related,

a resemblance to primary transitional cell carcinoma may

result (> Fig. 18.111).
Other Carcinomas

Two adenosquamous carcinomas and two glassy cell carci-

nomas with ovarian metastases have been reported [166].

Both metastatic adenosquamous carcinomas were discov-

ered at the same time as the cervical primary tumors. The

ovarian tumors were bilateral in both cases, and the cer-

vical tumors were deeply invasive with extracervical exten-

sion, findings facilitating the diagnosis in these cases. In

one of the cases of glassy cell carcinoma the ovarian

involvement was a microscopic finding; in the other the

ovarian involvement was grossly evident but the ovary was

not enlarged.

Four cases have been reported in detail inwhich cervical

small cell carcinomas or mixed tumors with a component

of adenocarcinoma and small cell carcinoma or poorly



. Fig. 18.110

Metastatic endocervical adenocarcinoma, mucinous type.

Highly differentiated glands of the type seen in adenoma

malignum

. Fig. 18.109

Metastatic endocervical adenocarcinoma of the usual type.

Typical cytologic features
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differentiated carcinoid have been associated with ovarian

metastases. In each of these four cases, the ovarian spread

was manifest clinically [166]. In one, the patient had evi-

dence of the carcinoid syndrome. The four patients were

from 23 to 34 years of age. The cervical tumors and

ovarian tumors were synchronous findings in two of

them. In the other two, the ovarian tumors were discov-

ered 10 months and 3 years after the cervical tumors. In

one final case, a cervical transitional cell carcinoma metas-

tasized to the ovary and was detected before the cervical

tumor, which was not discovered until pathologic exami-

nation. The ovarian metastatic tumor in this case was

a large cystic mass that was indistinguishable microscop-

ically from a primary transitional cell carcinoma of the

ovary but was associated with prominent vascular space

invasion, suggesting its metastatic nature.
Other Uterine Tumors

The most important of these by far is metastatic endome-

trial stromal sarcoma because it has some proclivity for
ovarian spread and can cause a wide array of problems

in differential diagnosis. This sarcoma metastasizes to the

ovary more frequently than leiomyosarcoma. In a series of

11 uterine sarcomas that metastasized to the ovary (none

of which were autopsy findings), 8 were endometrial stro-

mal sarcomas and 3 leiomyosarcomas [179]. The patients

with endometrial stromal sarcomas ranged from 33 to 79

(average 50) years of age; 5 of themwere less than 50 years

old. The ovarian metastases accounted for the clinical

presentation in three of the patients. In two patients,

the primary uterine tumors were not discovered until

7 months and 10 months after bilateral ovarian tumors

had been resected. In four of the other cases the ovarian

and uterine tumors were found synchronously, and in

the remaining two the ovarian metastases occurred 4 to

9 years after the uterine neoplasms had been discovered.

The ovarian tumors were bilateral in six cases, and ranged

up to 17 cm in greatest dimension. These tumors usually

are solid (> Fig. 18.112) or solid and cystic, but rarely

are cystic.



. Fig. 18.111

Metastatic squamous cell carcinoma from cervix. The lining

of cysts by thick undulating bands of neoplastic cellswithout

overt squamous differentiation imparts a resemblance to

a primary transitional cell carcinoma of the ovary

. Fig. 18.113

Metastatic endometrial stromal sarcoma. The tumor has

a diffuse pattern

. Fig. 18.112

Metastatic endometrial stromal sarcoma. Peculiar nodular

growth
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The major problem with the interpretation of these

tumors on microscopic examination is that, in the ovary,

the tongue-like pattern of infiltration characteristic of

this neoplasm often is inconspicuous. A diffuse pattern

is common (> Fig. 18.113). Other diagnostic problems

result from the presence in some of the tumors of large

fibromatous areas (> Fig. 18.114) and hyaline plaques

(> Fig. 18.115). Yu et al. [183] described the case of

a 24-year-old woman with a metastatic endometrial stro-

mal sarcoma that was misinterpreted initially as a thecoma

for this reason. In other cases with a diffuse pattern, the

characteristic small arteries resembling the spiral arteries

of the endometrium are inconspicuous, resulting in

a resemblance to a diffuse granulosa cell tumor. Confusion

with sex cord–stromal tumors may be heightened by the

occasional presence of areas of sex-cord-like differentia-

tion in metastatic endometrial stromal sarcomas. How-

ever, high-power examination does not show the typical

nuclear features of granulosa cell tumors and careful

examination usually demonstrates, at least focally, the

typical vascular pattern of endometrial stromal tumors



. Fig. 18.115

Metastatic endometrial stromal sarcoma. Hyaline plaques

are conspicuous andmay cause the diagnosis of thecoma to

be entertained

. Fig. 18.114

Metastatic endometrial stromal sarcoma. Typical pattern at

the top and unusual fibroma-like morphology at the bottom
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(> Fig. 18.116). Reticulum stains may be helpful in the

differential diagnosis by showing individual cell invest-

ment by fibrils in endometrial stromal sarcoma and only

small amounts, mainly perivascular, in granulosa cell

tumor. Bilaterality also is far more common in the former

than the latter, as is the presence of extraovarian tumor,

examination of which often shows the distinctive growth

pattern of endometrial stromal sarcoma.

Metastatic endometrial stromal sarcomas in the ovary

must be distinguished from primary endometrioid stro-

mal sarcomas [173]. An association of the tumor with

endometriosis is evidence for an ovarian origin.

Bilaterality favors metastasis, although it is possible

that some bilateral tumors may represent independent

primaries.

Leiomyosarcomas of the uterus with ovarian metasta-

ses are probably more common than the rare reports in the
literature suggest, particularly in patients with widespread

disease. The three leiomyosarcomas with ovarian metas-

tases in our series occurred in patients 35, 44, and 49 years

of age [179] In the first patient, a large ovarian me-

tastatic tumor became symptomatic 14 months after hys-

terectomy. In the second patient, the ovarian metastatic

tumor occurred in the setting of widespread disease. In

the third case, the ovarian involvement was only micro-

scopic. Ovarian spread of malignant mixed müllerian

tumors is common but not usually a diagnostic problem.

Ovarian involvement in cases of müllerian adenosarcoma

of the uterus is uncommon and in some cases may be an

independent primary, particularly if it is associated with

endometriosis.

Gestational choriocarcinoma of the uterus may spread

to the ovary, but in the light of known uterine disease is

not a diagnostic problem [3]. If such an ovarian tumor in



. Fig. 18.116

Metastatic endometrial stromal sarcoma. Typical arterioles

are present (same tumor as in > Fig. 18.113)

. Fig. 18.117

Ovarian involvement by malignant mesothelioma of

peritoneum. Note typical tubulopapillary pattern
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a woman of childbearing age is not clearly metastatic from

a uterine or tubal choriocarcinoma, thorough sampling

may be needed to demonstrate the presence or absence

of teratomatous elements. If such elements are not found,

it may be difficult or impossible to differentiate between

a primary choriocarcinoma of the ovary of either gesta-

tional or germ cell origin and a metastatic tumor from

a choriocarcinoma of the uterus that has regressed. Inva-

sive hydatidiform mole has also been documented to

spread to the ovary, and in rare cases the placental site

trophoblastic tumor has spread through the uterine wall

to involve an ovary [1, 99].
Vulvar and Vaginal Tumors

Vulvar and vaginal carcinomas rarely exhibit ovarian

spread. Occasional vaginal clear cell adenocarcinomas

have metastasized to the ovary, in most cases associated

with extensive pelvic spread.
Ovarian Involvement by Peritoneal
Tumors

Although ovarian involvement in cases of peritoneal

serous carcinoma may be secondary in most of the cases,

this subject is generally not included in discussions of

secondary tumors of the ovary because the ovarian involve-

ment is only one part of widespread peritoneal disease.

More pertinent to our interest here are cases of significant

ovarian involvement in cases of malignant mesothelioma

that may engender a broader array of problems in differen-

tial diagnosis [6].

In one series of peritoneal mesotheliomas, ovarian

involvement was common [37], and this phenomenon

was the focus of another report that included seven cases

of peritoneal malignant mesothelioma that presented clin-

ically as ‘‘ovarian cancer’’ [22]. The differential diagnosis

in these cases is primarily with an ovarian surface epithe-

lial carcinoma, particularly serous carcinoma. Although

there is some overlap, in typical cases the tubulopapillary

(> Fig. 18.117) and diffuse patterns of mesothelioma, and



. Fig. 18.118

Ovarian involvement by malignant mesothelioma of

peritoneum. Note typical eosinophilic cytoplasm and

relatively bland cytology

. Fig. 18.119

Ovarian involvement by intraabdominal desmoplastic small

round cell tumor. Nested pattern
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the characteristic cuboidal to rounded cells with abundant

eosinophilic cytoplasm (> Fig. 18.118), produce a picture

that is distinctly different from that of serous carcinoma.

Psammoma bodies, although occasionally seen in meso-

theliomas, are rarely numerous and if present in signifi-

cant number, they favor a serous neoplasm. Histochemical

and immunohistochemical stains may aid in this differen-

tial. Special stains in serous tumors frequently reveal apical

or luminal neutral mucin and one or more antigens that

are usually absent in mesothelioma including TAG-72,

S-100, Leu-M1, PLAP, CEA, and Ber-EP4 [22].

The broad spectrum of morphology of peritoneal

mesothelioma may result in other diverse but generally

rare issues in differential diagnosis, should a case be dom-

inated by ovarian involvement. This topic has been

reviewed in detail by Baker et al. [6] and only two issues

that have struck us as being perhaps more realistic than

most are briefly noted here. A superficial resemblance to

clear cell carcinoma may be imparted in some cases by the

tubular and papillary patterns of mesothelioma, but the
latter is generally less cytologically atypical and when the

spectrum of morphology is evaluated, the two neoplasms

should be distinguishable. A malignant mixed mesoder-

mal tumor may be entertained when a mesothelioma has

a spindle cell morphology or a prominent myxoid stroma,

but the mesothelial cells are almost always less pleomor-

phic than the high-grade carcinomatous component of

a malignant mixed mesodermal tumor.

Another peritoneal tumor that may have ovarian

manifestations as a major component of the clinical pre-

sentation and present as ‘‘ovarian cancer’’ is the intra-

abdominal desmoplastic small round cell tumor with

divergent differentiation. A small number (circa 10) of

these tumors with ovarian involvement at presentation

have been described in patients in the second and third

decades, the oldest patient being 27 years old [32, 110, 164,

185]. In some cases the ovarian tumor initially was

thought to be the primary neoplasm. In all the cases

there was extensive extraovarian tumor at the time of

presentation.



. Fig. 18.120

Ovarian involvement by intraabdominal desmoplastic small

round cell tumor. In this illustration, desmoplastic stroma is

conspicuous and, in the setting of widespread abdominal

disease, is a strong clue to the diagnosis, particularly in

a young female
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The ovarian involvement is usually bilateral. Micro-

scopic examination of the ovarian tumors shows large nod-

ules, smaller nests, and clusters composed predominantly

of small cells with hyperchromatic nuclei and scanty cyto-

plasm surrounded by a prominent desmoplastic stroma

(> Figs. 18.119 and > 18.120). The neoplasms exhibit the

characteristic immunohistochemical staining profile, with

many of the tumor cells staining for cytokeratin, epithelial

membrane antigen, desmin, and vimentin.

The differential diagnosis in these cases is extensive

and is primarily related to a number of small cell tumors

that may involve the ovary, either primarily or secondarily

in young females, as presented in detail elsewhere [177].

Rarely other problems in diagnosis may be encountered

related to unusual findings such as focal tubular differen-

tiation or cells with more appreciable eosinophilic cyto-

plasm than is typical. Generally these are only focal findings

in neoplasms dominated by more distinctive morphology.
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The placenta is crucial for fetal growth and survival,

performing the most important functions of many somatic

organs before birth. Thus, pathologic processes interfering

with placental function may result in abnormalities of fetal

growth or development, malformation, or stillbirth, and

there is increasing recognition that some long-term (espe-

cially neurologic) disabilities can be traced to injury occur-

ring before birth. The purpose of this chapter is to describe

clinically important placental lesions and to emphasize the

context in which these lesions are directly or indirectly

important to the fetus, the mother, or both.

Normal Anatomy and Development

The monograph by Boyd and Hamilton [23] provides

a detailed description and exquisite illustrations of the

various stages of human implantation. The ovum is fertil-

ized in the fallopian tube and develops rapidly, reaching

the endometrial cavity as a blastocyst. At this stage, the

outer cell layer of the blastocyst has differentiated into

trophoblast, and there are only a few cells in the inner

cell mass from which the embryo will develop. The tro-

phoblast attaches to and penetrates the endometrium on

the 6th to 7th postovulatory day, and by the 10th to 11th

postovulatory day, the blastocyst is totally embedded in

endometrial stroma that has reestablished continuity over

the penetration defect. The trophoblast grows rapidly

and circumferentially, invading maternal blood vessels.

Blood-filled spaces (lacunae) separate the trophoblast into

trabecular columns (> Fig. 19.1), with an outer syncytio-

trophoblastic layer oriented radially around central solid

cores of cytotrophoblast. As the extraembryonic mesen-

chyme penetrates the cytotrophoblastic cores, small blood

vessels form within it, and these eventually connect with

each other and with those forming independently in the

allantois of the body stalk (chorioallantoic placentation),

establishing the fetoplacental circulation by the 5th–6th

week. A shell of solid trophoblast remains at the periphery

of the stem villi, anchoring them to the basal plate and

continuing to grow and expand the intervillous space

(> Fig. 19.2).

Successful implantation requires a series of complex,

coordinated interactions between maternal tissue and

trophoblast. The trophoblast consists of several morpho-

logically and functionally distinct cell types, each with

characteristic anatomic distribution. The great majority

of cytotrophoblastic and syncytiotrophoblastic cells are

located on the villi (villous trophoblast). Cytotrophoblast

(CT), the germinative, mitotically active component of

trophoblast, is present as a layer of uniform cells with

single, round–oval nuclei, clear cytoplasm, and distinct

cell borders directly overlying the stromal core of the

villus. The syncytiotrophoblast (ST) overlies the CT

and is the terminally differentiated component of tropho-

blast responsible for transport functions, protection, and

pregnancy-specific protein and hormone production. Its

abundant, often vacuolated cytoplasm is amphophilic

with multiple small dark nuclei and a distinct brush bor-

der. Intermediate trophoblast (IT) is a constituent of vil-

lous trophoblast, primarily in the anchoring cell columns,

but is most prevalent in extravillous sites. IT developing

from the trophoblastic shell invades the endometrium

and myometrium at the implantation site. Subpopula-

tions of IT in the villi (villous IT), implantation site,

. Fig. 19.1

Implantation at 13 days. Trophoblast has differentiated into

inner (cytotrophoblast) and outer (syncytiotrophoblast)

layers. Focally, the cytotrophoblast has proliferated to form

projections, the forerunners of the primary villi. The germ

disk is located near the center (Reprinted courtesy of

Department of Embryology, Davis Division, Carnegie

Institute of Washington)
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and membranes (chorionic IT) are morphologically and

immunohistochemically distinct [172]. IT nuclei are irreg-

ular and hyperchromatic with coarsely granular chromatin.

Most cells aremononucleate, althoughmultinucleate forms

occur. IT may be round, polyhedral, or spindle shaped

depending on location with abundant eosinophilic,

amphophilic, or clear cytoplasm. The cytologic features

are generally sufficiently distinctive to identify IT, but

their intermingling with decidua at the implantation

site is so intimate that it may be difficult to characterize

any particular cell as maternal or fetal by conventional

light microscopy. When findings are equivocal (as in some

abortion specimens), immunohistochemical stains for

keratin help distinguish IT (keratin positive) from decidua

(keratin negative).

The IT that infiltrates the decidua and myometrium at

the implantation site is responsible for remarkable physio-

logic structural modifications in the spiral arteries. In the

early weeks of pregnancy, IT invades the decidual segments

of the spiral arteries, forming intraluminal plugs. Later,

between the 12th and 20th weeks of pregnancy,

endovascular IT extends from the decidual into the

myometrial segments of the spiral arteries. Eventually, IT

and fibrinoid completely replace the endothelium and the

muscular and elastic tissue of the media (> Fig. 19.3).

Altered by this process, the spiral arteries undergo progres-

sive distension, eventuating in large funnel-shaped channels

that augment blood flow to the implantation site. Dissolu-

tion of the muscular media results in fixed vascular

dilatation unresponsive to vasculospastic influences.

As it grows and enlarges, the chorion undergoes gross

structural modifications. Initially, villi surround the entire

chorionic cavity, but as the chorion prolapses into the

endometrial cavity, the villi oriented toward the uterine

cavity undergo progressive atrophy to form the smooth

chorion (chorion laeve) or fetal membranes (> Fig. 19.4).

These atrophic villi are still apparent in sections of mem-

branes in the mature placenta (> Fig. 19.5). The villi on

the embryonic aspect of the chorion continue to prolifer-

ate, forming the definitive placenta (chorion frondosum).

Differential villous atrophy and proliferation reflect

maternal blood flow. Departure from the usual pattern

of villous growth and atrophy is thought to result in some

of the aberrant placental shapes described below. Contin-

ued growth and enlargement of the chorion results in

eventual obliteration of the uterine cavity through fusion

. Fig. 19.3

Normal spiral artery remodeling. Intraluminal IT (left) later invades and replaces the vascular media along with fibrinoid

matrix (right)

. Fig. 19.2

Secondary villi. Mesenchyme has penetrated the

trophoblastic cores. The trophoblastic shell is peripheral
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of the decidua capsularis and the decidua vera of the

opposite uterine wall, usually around 20 weeks. In time,

the chorionic cavity is obliterated by progressive expan-

sion of the amnion. Irregular folds of the basal plate drawn

into the intervillous space by the relatively slow growth of

anchoring villi form septae, appearing at about 3 months.

IT islands are prominent in the septae. The septae parti-

tion thematernal surface incompletely and irregularly into

15 to 20 divisions that have no physiologic significance.

Villous structure changes dramatically over the course of

a normal gestation reflecting placental growth, development,

and maturation. Five villous types have been detailed in the

work of Kaufmann and others [17]. Mesenchymal villi are

a primitive, transient stage in villous development. The

loose stroma of mesenchymal villi is abundant with

numerous Hofbauer cells, central small vessels, and an

orderly surface bilayer of CT and ST. Mesenchymal villi

predominate in early pregnancy but may be found in small

numbers even at term. According to Kaufmann, mesen-

chymal villi begin to develop into immature intermediate

villi around 7–8 weeks. Immature intermediate villi are

defined by abundant loose reticular stroma with empty

channels containing Hofbauer cells, features that may lead

to erroneous interpretation as villous edema (> Fig. 19.6).

Immature intermediate villi predominate through the

second trimester, but small clusters persist in the center of

lobules at term (normally 0–5% volumetrically). Immature

intermediate villi are gradually transformed into stemvilli as

their vessels acquire a distinct muscular media and progres-

sively prominent adventitia and fibrous stroma. The stem

villi divide progressively, and some insert into the basal

plate, anchoring the placenta to the uterus. Stem villi sup-

port the villous tree and transport blood but do not partic-

ipate significantly in oxygen or nutrient exchange. Stem villi

comprise 20–25% of villi in a normal term placenta, with

highest concentration centrally beneath the chorionic plate.

Beginning in the last trimester, newly formed mesen-

chymal villi transform into mature intermediate villi.

Mature intermediate villi are long and slender with roughly

the same diameter as terminal villi and numerous small

vessels and capillaries, comprising less than 50% of the

villus. Roughly one fourth of the villous volume at term is

. Fig. 19.4

Formation of chorion laeve. As the chorion prolapses into

the endometrial cavity, the villi on the intracavitary aspect

atrophy to form the fetal membranes

. Fig. 19.5

Chorion laeve. Atrophied villous remnants remain in the

membranes at term

. Fig. 19.6

Immature intermediate villi. These are characterized by

reticular stroma and channels containing Hofbauer cells
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made up of mature intermediate villi. Terminal villi are the

final ramifications of the villous tree produced along the

surfaces of mature intermediate villi during the third tri-

mester. Terminal villi have sinusoidally dilated capillaries

(occupyingmore than 50%of the villous stroma) that bulge

beneath overlying attenuated syncytiotrophoblast. Fusion

of endothelial and trophoblastic basement membranes

results in the formation of vasculosyncytial membranes

(> Fig. 19.7). In these areas, where the maternal and fetal

circulations are most closely approximated, gas and nutri-

ent exchange occur. Normally, terminal villi make up

more than 40% of the villous volume at term.

With villous maturation, the barrier between maternal

and fetal circulations is reduced by thinning of syncytiotro-

phoblast, diminution in cytotrophoblast, decrease in mean

villous diameter, and apposition of fetal capillaries to the

villous surface. The factors that normally control villous

maturation are not understood, but considerable evidence

suggests that the maturational rate is altered in pathologic

states. The villi in any placenta are not completely homo-

geneous. The peripheral villi and those beneath the chori-

onic plate tend to be smaller with more collagenous stroma

and a thicker trophoblastic basement membrane than the

less mature villi located centrally in the fetal lobule. These

regional differences, probably related to maternal blood

flow, should always be considered when judging placental

maturity, which is best assessed in standardized sections

from central placental zones.

The placenta has two circulations�maternal and fetal.

Maternal blood is delivered to the intervillous space

through spiral arterial inlets in the basal plate. Maternal

blood flows toward the chorionic plate, disperses laterally,

percolates around the villi, and exits through venous outlets

concentrated peripherally in the placental floor. Deoxygen-

ated fetal blood reaches the placenta through the two umbil-

ical arteries that branch and divide in stem villi until they

ultimately terminate in the complex capillary network of

the terminal villi. Oxygenated and fortified fetal blood

returns via venous tributaries to the umbilical vein. The

placental circulation normally receives about 55% of the

fetal cardiac output. Lacking autonomic innervation, it

responds only to local factors such as pressure and flow.

Abnormal Placentation and Villous
Development

Anomalous Shapes

The pattern of villous atrophy and proliferation that occurs

during placental development resulting in ultimate placen-

tal shape and configuration is thought to be determined by

maternal blood flow. The accessory or succenturiate lobe is

a common shape variation (3–6% of placentas) in which

usually one but occasionally multiple discrete masses of

placental tissue are separated from the main placenta by

fetal membranes (> Fig. 19.8). The umbilical cord usually

. Fig. 19.7

Third-trimester terminal villi, vasculosyncytial membranes.

Fetal capillaries protrude beneath thinned

syncytiotrophoblast cytoplasm between knots. The

endothelial and syncytiotrophoblastic basement

membranes fuse forming vasculosyncytial membranes

. Fig. 19.8

Accessory (succenturiate) lobe. A discrete mass of placental

tissue is separated from the main disk by fetal membranes

containing unsupported fetal vessels
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inserts into the main placental mass, and the fetal

vessels supplying the accessory lobe traverse membranes

unsupported by underlying villous parenchyma. If these

membranous vessels are traumatized during delivery,

severe fetal hemorrhage may result. Thrombosis of mem-

branous vessels may be associated with fetal thrombo-

embolic events. Occasionally, an accessory lobe presents as

placenta previa or is retained in utero after delivery resulting

in postpartum bleeding or infection. Succenturiate lobes

have a tendency to atrophy or infarct but otherwise show

no specific histologic changes. The bilobate or bipartite

placenta is a variant in which two equally sized placental

lobes are separated by fetal membranes or connected by

a narrow isthmus of placental tissue. The umbilical cord

often inserts centrally between the lobes.

Other anomalous shapes are uncommon. Multilobate

placentas have multiple lobes defined by indentations

measuring >50% of the disc diameter. Placenta

membranacea is a large, thin placenta with functional

chorionic villi covering the entire gestational sac. In this

condition, differential atrophy of the chorion laeve and

proliferation of the chorion frondosum do not occur.

The placental parenchyma may vary in thickness, but

only exceptionally is there a dominant area resembling

a placental disk. Placenta membranacea occurs commonly

in animal species but is extremely rare in humans. The few

reported cases have been complicated by antepartum

bleeding and abnormal placental adherence relating to

the obligate placenta previa that accompanies this form

of placentation. Nearly all cases are associated with pre-

term delivery and high fetal mortality. The annular or

cylindrical ring-shaped placenta is very rare. In fenestrate

placentas, focal absence of the villous parenchyma may

result in a through-and-through hole or the chorionic

plate may remain intact over the parenchymal defect.

Extrachorial Placenta

Extrachorial placentation is a common gross structural

deviation in which the chorionic plate of the placenta is

smaller than the basal plate. The chorionic plate does not

extend to the placental margin as in a normal placenta, but

undergoes transition to fetal membranes central to the disk

edge, leaving a rim of bare placental tissue (extrachorial

portion) extending beyond the limits of the chorionic

plate (> Fig. 19.9). Fetal vessels appear to terminate at

the margin of the chorionic plate but actually continue

their course peripherally in the deeper villous tissue.

Etiology and pathogenesis. There have been many theo-

ries attempting to explain the etiology and pathogenesis

of extrachorial placentation including abnormally deep

implantation and premature fixation of the disc-membrane

boundary. Recently, recurrent marginal hemorrhage re-

sulting in circumvallation has been documented on serial

ultrasound images, providing evidence that recurrent hem-

orrhage at the disk margin elevates and displaces the mem-

brane insertion site centrally [151]. This may represent the

pathologic correlate of recurrent and persistent maternal

bleeding throughout pregnancy (chronic abruption).

Amnionic fluid loss also contributes and is thought to be

the primary mechanism in the circumvallation invariably

associated with extramembranous pregnancy.

Pathology. Historically, extrachorial placentas have

been subdivided into circummarginate and circumvallate

types based on the nature of the transition from the

chorionic plate to the fetal membranes. In circumvallate

placentas, the marginal membrane ring is often reflected

centrally, folded, and rolled back upon itself

(> Fig. 19.10). Variable amounts of fibrin and recent and

old blood clot are often found in the reflected membrane

fold, with focal, or in severe cases, diffuse hemosiderin

deposits in the chorionic plate. A flat transition from the

chorionic plate to the membranes without reflection or

prominent fibrin accumulation has been termed

a circummarginate placenta (> Fig. 19.11). Either finding

may be partial or complete, and they frequently merge

imperceptably with one another. Multiple authors have

suggested that the term circummarginate should be

abandoned and that all extrachorial placentas should be

considered part of the spectrum of circumvallation [84].

Clinical behavior. Estimates of the frequency of extra-

chorial placentation vary widely presumably because the

terms are not used uniformly. It is more common in

Fetal vessels

Extrachorial
placenta

. Fig. 19.9

Diagram of an extrachorial placenta, fetal side. Vessels

appear to terminate at themargin of the chorionic plate but

continue peripherally in the extrachorial portion (After [44])
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multigravidas. The clinical sequellae seem to parallel the

amount of associated hemorrhage. Mild or focal circum-

vallation without hemorrhage is clinically insignificant.

More severe cases with chronic marginal abruption and oli-

gohydramnios are associatedwith antepartumbleeding, pre-

term labor (PTL), intrauterine growth restriction (IUGR),

and long-term neurologic impairment [145]. Circumvallate

placentation may recur in successive pregnancies.

Placenta Accreta, Increta, and Percreta

Placenta accreta, increta, and percreta are defined as

abnormal adherence of the placenta to the uterine wall

so that placental separation does not occur after delivery

of the newborn. The degree of abnormal adherence/inva-

sion is variable; placental villi may adhere to (placenta

accreta) or invade the myometrium (placenta increta),

sometimes penetrating through the serosa (placenta

percreta.) The condition may be total (involving the entire

placenta), partial (involving one or more cotyledons), or

focal (involving isolated foci).

Etiology. The pathologic basis of this condition is par-

tial or complete absence of the decidua. Decidua normally

regulates trophoblastic invasion during gestation and

allows the placenta to separate from the myometrium

after delivery. Lack of decidua explains the abnormal pla-

cental adherence that occurs in ectopic (cornual, tubal, or

cervical) implantation or in scarred endometrium over

leiomyomas or cesarean section scars.

Clinical features. The frequency of placenta accreta is

difficult to determine. Reported figures have varied widely

from 1 in 540 to 1 in 70,000 pregnancies. Fox emphasized

the particular tendency of placenta accreta to occur in

multigravid and obstetrically elderly women [45].

A number of predisposing factors have been linked to

this condition, the two most significant being placenta

previa (placental implantation in the lower uterine seg-

ment near or overlying the cervical os) and previous

cesarean section. In some reports, as many as 64% of

placentas accreta have been associated with placenta

previa, many occurring in cesarean section scars. Often

only the portion of the placenta implanted in the lower

uterine segment or over a cesarean section scar is abnor-

mally adherent. Other risk factors include prior uterine

instrumentation or intrauterine infection, previous man-

ual removal of the placenta, uterine structural defects

(leiomyomas, septae), and nonfundic implantation. The

common endpoint in all these conditions is a deficiency

in, or absence of, the decidua. In less than 10% of cases, no

risk factors are identified.

Pathology. The diagnosis is usually obvious in

a hysterectomy performed at the time of delivery. The

placenta is almost invariably implanted in the lower uter-

ine segment or cervix, often anteriorly in the region of

prior cesarean section (> Fig. 19.12). The myometrium is

variably but often markedly thinned. The uterus and pla-

centa may be disrupted by attempts to remove the adher-

ent placenta at the time of delivery. Microscopically, the

cardinal feature is partial or complete absence of the

decidua basalis. Placental villi adhere directly to, or invade

. Fig. 19.11

Extrachorial placenta. The membrane transition in this

extrachorial placenta is flat

. Fig. 19.10

Extrachorial placenta. The fetal membranes do not extend

to the peripheral margin of the disk, leaving a ring of

placental tissue extending beyond the chorionic plate. This

membrane ring is rolled and reflected centrally
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into, the myometrium (> Fig. 19.13), penetrating through

the uterine serosa in some instances. The diagnosis can

also be established on placental exam. Microscopic sec-

tions of grossly fragmented, low-lying, or manually

removed placentas may show a thin layer of myometrial

fibers adherent to the placenta without intervening

decidua. Occasional smooth muscle cells in a basal plate

containing decidua is not diagnostic of accreta. The diag-

nosis in a postpartum curettage calls attention to the

potential for further bleeding or infection if all the

placental tissue is not removed.

Clinical behavior and treatment. Placenta accreta is

compatible with normal fetal growth and development.

Although usually anticipated, it may not be suspected

until the placenta fails to separate in the third stage of

labor. Postpartum bleeding may be life threatening,

requiring immediate hysterectomy, or bleeding may be

delayed. Antepartum bleeding and premature labor are

common due to the high frequency of associated placenta

previa. Uterine rupture may occur at any stage of preg-

nancy or during labor. Maternal and fetal mortality are

now uncommon.

. Fig. 19.12

Placenta percreta. The placenta at left implanted over the cervical os (upper left) and penetrated the serosa. The placenta at

right also penetrated the serosa in the anterior lower uterine segment at the site of three prior cesarean sections

. Fig. 19.13

Placenta increta. The placenta has invaded the myometrium almost to the serosa. Villi invade the myometrium without

intervening decidua
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Mesenchymal Dysplasia

Placentas with mesenchymal dysplasia are usually very

large, often over 1,000 g. The chorionic vessels are

aneurysmally dilated and often thrombosed. Enlarged cys-

tic stem villi are recognizable grossly (> Fig. 19.14). Micro-

scopically, the stem villi are large and edematous with cyst

formation and prominent thick-walled muscular stem

vessels (> Fig. 19.15). Terminal villi are usually normal

but may show distal villous immaturity and chorangiosis.

Chorangiomas are common. There is no trophoblastic

hyperplasia. This rare lesion is often identified as partial

hydatidiformmole onultrasound. Over one half of reported

cases have been associated with Beckwith Wiedemann syn-

drome. Mesenchymal dysplasia is associated with IUGR,

intrauterine fetal demise (IUFD), and neonatal death

[71, 101, 116]. Females are disproportionally affected.

Multiple Pregnancy

Multiple gestations are common and becoming more so

with assisted reproductive techniques (ART). In the

United States in 2000, ART accounted for 14% of all twin

births, and 45% of ART births were twins [153]. Multiples

are associated with a disproportionate share of complica-

tions including higher rates of morbidity, mortality, low

birth weight, anomalous development, and malformation

than singletons. Careful pathologic examination of the

placenta(s) can provide important insight into problems

peculiar to multiples, and pathologists must be aware of

the special considerations required in the examination of

placentas from multiple births.

Twin Gestation

Zygosity

Definition. Twins may arise from the fertilization of two

separate ova (dizygous or fraternal twins) or from the

division of a single fertilized ovum (monozygous or iden-

tical twins). Monozygous twins are genetically and usually

phenotypically identical, but dizygous twins are geneti-

cally dissimilar like singleton siblings. Rare variants of

dizygous twinning result when ova are fertilized by

sperm from different sources (superfecundation) or when

ova are ovulated and fertilized at different times resulting

in twins of disparate developmental ages (superfetation).

A rare variant of monozygous twins, monozygous hetero-

karyotic twins, have different karyotypes and sometimes

even different sex [14]. These twins are thought to result

from chromosome non-disjunction, most commonly

involving the sex chromosomes, but on occasion the auto-

somes as well. A third type of twinning, polar body or

dispermic monovular twinning, presumably results from

fertilization of an oocyte and a polar body. Bieber

described a triploid acardiac/diploid twin gestation

resulting from fertilization of an oocyte and its first

polar body [20]. Theoretically, fertilization of the oocyte

and second polar body could also occur. The frequency of

this phenomenon is unknown. It has been hypothesized

that dispermic monovular twins are monochorionic due

to the proximity of the oocyte and the polar body and

because cytoplasmic imbalance equips only the oocyte

with its more abundant cytoplasm to implant.

. Fig. 19.14

Mesenchymal dysplasia. The gross abnormalities in this

placenta with mesenchymal dysplasia were identified on

antenatal ultrasound. The infant was normal

. Fig. 19.15

Mesenchymal dysplasia. The stem villi are greatly enlarged

with abundant, focally degenerated cystic stroma and large

thick muscular vessels
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Frequency and etiology. Twins occur in about 1 in 80

Caucasian pregnancies in the United States, and approxi-

mately 30% of these are monozygous. The frequency of

monozygous twinning is relatively constant worldwide

(about 3.5 in 1,000 pregnancies), but there are marked

geographic differences in total twinning rate reflecting excess

dizygous twinning in certain populations and families who

have a genetic predisposition for high FSH and poly-

ovulation. Dizygous twinning is also age-related, increasing

with maternal age until 35 years, again probably reflecting

a role for increasing FSH levels with age. The cause of

monozygous twinning is unknown. Monozygous twinning

is increased in pregnancies following ART [98]. ART has

changed the epidemiology of multiple pregnancy. It is as yet

unclear if or how this technology may affect developmental

events [26]. So far, pathologic placental lesions do not

appear to be increased in ARTmultiples [163].

Placentation

The object of placental exam in multiple gestation is the

same as in singleton gestation – to identify pathologic

processes affecting placental function. The gross and

microscopic manifestations of these processes are identical

in the placentas of singletons and multiples, although

some lesions are particularly pertinent to the problems

experienced by multiples. Comparison of the relative dis-

tribution of lesions in the placental territories and corre-

lation with the size and condition of the fetuses is an

important aspect of placental assessment in multiple

gestation. Features unique to multiples include (1) the

relationships of the disks and fetal membranes and

(2) the pattern and degree of vascular anastomoses.

Chorionicity, Amnionicity, and Placental Mass

Placentas in twin gestation are either monochorionic or

dichorionic. Virtually all dizygous twins have dichorionic

placentas (diamnionic dichorionic – DiDi). In double

ovulation, each blastocyst generates a placenta. If these

implant in close proximity, varying degrees of fusion

may result (DiDi fused); otherwise they are entirely sepa-

rate. Monozygous twins may show any type of placenta-

tion depending on when division occurs (> Fig. 19.16). If

the single fertilized ovum divides very early, before differ-

entiation of the chorion (first 5–6 days), the situation is

analogous to dizygous twinning; two placentas develop

that may be separate or fused (25% of monozygous

Morula splits first four days of gestation

Dichorionic diamnionic
(fused placentae)

Dichorionic
diamnionic

Monochorionic
diamnionic

Monochorionic
monoamnionic

Postimplantation
blastocyst splits
second week of
gestation

Placenta

Preimplantation
blastocyst splits

first week of gestation

Chorion

Amnion

. Fig. 19.16

Diagrammatic representation of twin placentation. (After [44] used with permission of the American Registry of Pathology/

Armed Forces Institute of Pathology)
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twins). If splitting occurs after formation of the chorion

but before formation of the amnion (8th day after fertil-

ization), there will be a single placenta with two amnionic

sacs (diamnionic monochorionic – DiMo), occurring in

about 75% of monozygous twins. A split after formation

of the amnion (between the 8th and 15th days), will

result in one placenta with one amnionic cavity

(monoamnionic monochorionic – MoMo), and still

later splitting, in conjoined twins (> Fig. 19.17). Practi-

cally speaking, twins with monochorionic placentas are

monozygous with very rare exceptions (monovular

dispermic and one case of dizygous monochorionic

twins) [178]. Twins with dichorionic placentas, whether

separate or fused, may be either dizygous or monozygous.

Obviously, different fetal sex establishes a dizygous

relation, but further investigation (blood group analysis,

HLA typing, and DNA analysis) is required to determine

zygosity in like-sex dichorionic twins.

Establishment of placentation type is important, not

only as an initial step in determining zygosity, but primar-

ily because it has an important relationship to the

increased morbidity and mortality that occur in multiple

gestations. Many factors contribute, importantly the pre-

mature onset of labor and delivery, but placentation is also

a very significant risk factor. Twins with monochorionic

placentas have much higher mortality rates than those

with dichorionic placentas, and monoamnionic placenta-

tion is associated with a fetal mortality rate as high as 50%.

Placentation type is usually reliably established on gross

examination. Two entirely separate placentas are obviously

dichorionic (DiDi separate), each requiring routine exam-

ination. Frequently the disks are separate but the mem-

branes are fused. The membranes of one twin may

overlap the disk of the co-twin (irregular chorionic fusion)

when there is differential expansion of the membranous

sacs. When the blastocysts implant close to one another, the

two placental disks fuse to form an apparently single disk

with a dividing septum (DiDi fused).

The principal task for the pathologist is to distinguish

between monochorionic and dichorionic fused placentas.

The nature of the membranous septum and the pattern of

chorionic vascularization are critical in this distinction.

The septum in dichorionic fused placentas is relatively

thick and opaque due to the presence of chorionic tissue

between the two amnionic layers (> Fig. 19.18). Because

each embryo is developing within its own chorion, any

fusion between them will contain chorionic tissue. The

chorionic tissue in the septum is continuous with the

underlying placenta remaining firmly attached to the fetal

surface. If the amnions are separated, chorionic tissue will

remain as a ridge at the base of the septum. In contrast, the

. Fig. 19.17

Conjoined twins. (Used with permission of the American

Registry of Pathology/Armed Forces Institute of Pathology)

. Fig. 19.18

DiDi fusedplacentas. The twoplacentasare fusedbutdiscrete.

The septalmembrane is thick and the fetal vessels donot cross

the line of fusion (Used with permission of the American

Registry of Pathology/Armed Forces Institute of Pathology)
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septum in a diamnionic monochorionic placenta is thin

and translucent, composed of two directly apposed layers of

amnion (> Fig. 19.19). This septum, devoid of chorion, is

easily detached from the placental surface. Some patholo-

gists peel the dividing membranes in order to identify

monochorionic placentas that require injection studies.

Histologic examination of the membranous septum con-

firms the gross impression. This is most easily accom-

plished in a section of rolled septal membranes

(> Figs. 19.20 and > 19.21), although identical informa-

tion may be obtained from a section of the T zone where

the septum meets the fetal surface. The latter method is

particularly useful when the septal membrane has been

torn or otherwise distorted and cannot be rolled.

The distribution of the fetal vessels on the chorionic

plate is equally helpful in distinguishing DiDi fused

from DiMo placentas. In dichorionic placentas, the sep-

tum represents the apposed borders of the two fused

placentas and as such defines the vascular equator of the

two placentas. In DiDi fused placentas, fetal chorionic

vessels approach, but do not cross the area of fusion

(> Fig. 19.18). In diamnionic monochorionic placentas,

portions of the same placenta are shared by both fetuses,

and the two vascular districts are intimately intermingled

(> Fig. 19.22). The position of the membranous septum

in the DiMo placenta is independent of, and does not

necessarily conform to, the fetal vascular districts.

Rarely, a monochorionic placenta presents as two

apparently distinct disks, superficially resembling

dichorionic separate placentas. The nature of the septum

and the intermingling of the vascular districts with anas-

tomosis identify these as monochorionic. The appearance

of two separate ‘‘disks’’ is due to involution or atrophy of

intervening villous tissue related to factors at the implan-

tation site affecting maternal blood supply.

Monoamnionic monochorionic placentas (MoMo) are

very uncommon, accounting for less than 1% of twin

gestations. In MoMo gestations, both twins develop within

a single amnionic sac. Before considering a monochorionic

placenta to be monoamnionic, the amnion between the

cord insertions should be complete and continuous.

. Fig. 19.19

DiMo twin placenta. The septal membranes are thin and

filmy. Note velamentous insertion of the cord into the

septal membranes (Used with permission of the American

Registry of Pathology/Armed Forces Institute of Pathology)

. Fig. 19.21

DiMo Septum. The septum is composed of two directly

apposed amnions

. Fig. 19.20

DiDi septum. A central layer of fused chorion intervenes

between amnions
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Because the amnion commonly separates from the under-

lying chorion and is often nearly completely detached at

delivery, more apparently single sacs are artifactual than

truly monoamnionic. Remnants of detached amnion and

septummay be found encircling the cords or attached to the

free membranes when carefully sought. Although mem-

brane patterns are established early and persist through-

out pregnancy, intragestational disruption of diamnionic

septae has been reported. This suggests that at least some

monoamnionic placentas may have been diamnionic orig-

inally. The umbilical cords inmonoamnionic gestations are

typically closely inserted, usually within 6 cm of each other

(> Fig. 19.23). Rarely there is partial cord fusion. Large

vessel anastomoses are frequent but not invariable

between the closely inserted cords. Cord entanglement is

common and a significant cause of morbidity and mor-

tality (> Fig. 19.24).

The pattern and adequacy of chorionic vascularization,

the relative proportion of the chorionic surface populated

by vessels from each twin, and the relative placental mass

serving each twin are pertinent observations in multiple

gestations. Dichorionic fused placentas can be divided

and weighed. Estimates of the placental mass serving

monochorionic twins are based on the chorionic vascula-

ture. The pattern of venous return is a good indicator of

placental supply. Not all discordantly grown twins have

asymmetric placentas, and not all twins with asymmetric

placentas are discordantly grown, but these associations are

not uncommon. In twins with discordant placental mass,

the smaller placenta is frequently associated with a lesser

number of chorionic vessels. Whether the smaller placenta

impairs the growth of the fetus, or both fetus and placenta

are small secondary to other influences is not always clear.

Vascular Anastomoses

An important feature of monochorionic placentas is the

presence of vascular communications between the two

fetal circulations. The fetal circulation is established

when small vessels developing independently within

the villous mesenchyme connect with larger vessels in

the chorionic plate and body stalk. When twins share the

same placenta, the potential exists for the two develop-

ing circulations to merge in a number of different ways.

. Fig. 19.23

Cord insertion, MoMo. Close cord insertion is typical of

MoMo placentation

. Fig. 19.24

Cord entanglement in MoMo. This cord entanglement

resulted in IUFD at 25 weeks

. Fig. 19.22

DiMo twin placenta. The fetal vessels are intimately

intermingled, and some are anastomosed (Used with

permission of the American Registry of Pathology/Armed

Forces Institute of Pathology)
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For example, the capillary bed supplied by an artery from

one twin might establish continuity with a vein returning

to its co-twin resulting in a parenchymal arteriovenous

(A–V) anastomosis. In contrast, the two circulations

in dichorionic twins are established independently

explaining why vascular communications in DiDi-fused

placentas are absent with rare exception.

It is generally agreed that vascular communication is

invariable in monochorionic placentas although the num-

ber, size, and type of anastomoses are highly variable.

Anastomoses between large chorionic plate vessels are

very common. The majority of large vessel anastomoses

are between arteries (A–A); vein to vein (V–V) anastomo-

ses are less common. Of greater physiologic significance

are the arteriovenous (A–V) anastomoses that occur

between capillaries deep within shared villous paren-

chyma. Vascular anastomoses may be compound with

surface (large vessel) and parenchymal (villous capillary)

connections involving the same vessels (> Fig. 19.25). A–A

anastomoses alone (20–28%) and A–A with A–V anasto-

moses (25–40%) are most common. A–V anastomoses

alone, unmodified by concomitant large vessel anastomo-

ses, are estimated to occur in 11–20% of cases.

Large vessel anastomoses are easily identified grossly

(> Fig. 19.22) and can be confirmed by moving blood

back and forth between the contributing vessels or

highlighted by the injection of dye or air (> Fig. 19.26).

The size, diameter, location (central or peripheral), type

(arteries cross over veins), and number of anastomoses

should be recorded. A–V anastomoses are more important

physiologically but are more difficult to identify as they

occur between capillaries deep in the villous parenchyma

and cannot be directly visualized. Potential sites of A–V

anastomosis can be suspected when an unpaired artery

from one twin penetrates the chorionic plate in close prox-

imity to an unpaired vein from the co-twin (> Fig. 19.27).

This configuration is highly suggestive of an underlying

anastomosis as arteries and veins are normally paired.

A simple method to confirm the presence of arteriovenous

anastomoses is to inject air into the arterial branch supply-

ing a suspected anastomosis and document its return to the

venous district of the co-twin. This has the advantage of

displacing blood from the shared placental district. The

resulting pallor allows estimation of the volume of shared

parenchyma. Air injection can be repeated at multiple sites

in an attempt to document the extent of anastomoses. All

injection studies are qualitative. They do not necessarily

reflect the physiologic significance of an anastomosis, or

the overall balance of blood flow in vivo. Nevertheless, their

documentation is essential if vascular anastomosis is to be

invoked as a cause of, or contributor to, discordant fetal

. Fig. 19.25

Types of vascular anastomoses in monochorionic placentas.

Large vessel anastomoses (artery-artery and vein-vein) are

easily identifiable on the chorionic plate. Arteriovenous

anastomoses occur between capillaries in shared placental

lobules. The presence of an unpaired artery penetrating the

chorionic plate in the vicinity of an unpaired vein from its

co-twin suggests this possibility. Superficial (large vessel)

and capillary anastomoses may involve the same vessels

(Used with permission of the American Registry of

Pathology/Armed Forces Institute of Pathology)

. Fig. 19.26

Vascular anastomosis. This large anastomosis has been

highlighted by air injection (Used with permission of the

American Registry of Pathology/Armed Forces Institute of

Pathology)
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growth. Injection studies are precluded by fixation andmay

be compromised by villous disruption.

Umbilical Cord

Anomalies of the umbilical cord aremuchmore common in

multiple than in singleton gestations. The incidence of

velamentous cord insertion in twins has been reported to

be up to nine times higher than in singletons. The frequency

of anomalous insertion (marginal and velamentous)

increases with proximity of the twins (dichorionic separate

< dichorionic fused < monochorionic). Anomalous cord

insertion in multiples has the same significance as in single-

tons. In addition, there is some evidence that velamentous

cord insertion is a factor that influences twin–twin transfu-

sion and associated early delivery.

Single artery cords are also more frequent in multiple

gestations, occurring in approximately 3% as compared to

0.53% of singletons. Most twins are discordant for single

umbilical artery, although concordance is greater in

monozygous than dizygous twins. The length of the umbil-

ical cord is on average 7.6 cm shorter in twins than single-

tons, and the incidence of hypocoiled cords is also increased.

Twins that share an amnionic cavity (monoamnionic)

are at increased risk for cord entanglements. Cord entan-

glements of all types occur in monochorionic twins with

a reported frequency between 53 and 71%, and they may

be remarkably complex (> Fig. 19.28). Such entangle-

ments may result not only in cord compression but in

mistaken cord transection when one twin’s cord is looped

around its co-twin at delivery. Cord entanglement

as a factor in fetal mortality is most common prior to

24 weeks while there is still sufficient room for fetal move-

ment. After 30–32 weeks and in higher multiples, cord

entanglement is less common as opportunity for move-

ment decreases. Cord entanglements may result in chronic

vascular compromise or they may not become a problem

until the forces of labor result in acute vascular

obstruction.

Complications of Multiple Pregnancy

Twin–Twin Transfusion Syndrome (TTTS)

Vascular communications in monochorionic placentas

create the potential for blood flow between the twins.

When there is a net flow of blood from one twin to the

other, the clinical manifestations depend on the size, num-

ber, and type of vascular communications. Capillary-sized

arteriovenous (A–V) anastomoses involve the transfusion

of small amounts of blood over long periods of time

. Fig. 19.27

Arteriovenous anastomosis. An unpaired artery from the

umbilical cord barely visible at bottom penetrates the

chorionic plate adjacent to an unpaired dilated vein from

the co-twin at right (Used with permission of the American

Registry of Pathology/Armed Forces Institute of Pathology)

. Fig. 19.28

Complex cord entanglements in MoMo twins (a and b)
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(chronic transfusion). A large volume of blood can

be transferred rapidly through large caliber chorionic

plate vessels often at the time of labor and delivery

(acute transfusion). Not infrequently, both occur – an

acute transfusion is superimposed on a chronic long-

term process (acute on chronic transfusion). Large vessel

anastomoses are likely to be bidirectional and A–V con-

nections are likely to be unidirectional.

Chronic Transfusion

Definition and etiology. Chronic TTTS is the most com-

mon form of twin–twin transfusion, and is an important

cause of perinatal mortality in monochorionic twins.

Schatz proposed the view that the chronic TTTS results

when there is unbalanced flow of blood from one twin (the

donor) to its co-twin (the recipient) through A–Vanasto-

moses deep within shared placental lobules (the ‘‘third

circulation’’) [17]. Chronic unidirectional diversion of

blood results in anemia, relative deprivation, and growth

retardation of the donor as compared to the larger, poly-

cythemic recipient. Hypervolemia and hypertension in

the recipient result in increased urine output and

polyhydramnios, while hypotension and hypovolemia

in the donor lead to oliguria, oligohydramnios, and

decreased movement (the ‘‘stuck’’ twin.) Either twin may

be hydropic, reflecting cardiac dysfunction and congestive

heart failure in the recipient and profound anemia in the

donor.

Although vascular anastomoses are a necessary pre-

condition for the development of the TTTS, additional

factors beyond shifts of blood (differential protein,

atriopeptin, growth factor concentration, or colloid

osmotic pressure) may contribute. Velamentous cord

insertion is significantly more common inmonochorionic

gestations with the TTTS. It has been proposed that

velamentous cords are more easily compressed, resulting

in decreased umbilical vein flow and enhanced flow

through A–V anastomoses. Others have speculated that

polyhydramnios may contribute to umbilical and chori-

onic vessel compression providing the therapeutic ratio-

nale for amniocentesis.

The clinical definition of the TTTS is complicated

because twins commonly show asymmetric growth for

reasons other than a chronic twin–twin transfusion

(maternal, fetal, umbilical cord, or placental factors).

A hemoglobin concentration difference >5 g/100 mL and

twinweight difference of 15–20% are considered definitive

criteria by some, although similar weight and hemoglobin

discrepancies are just as common in dichorionic twins

without an anatomic basis for transfusion [140]. Con-

versely, hemoglobin concentration in twins with the

chronic twin–twin transfusion may be similar if the

donor’s compensatory hematopoiesis has been sufficient.

A relatively selective criterion is a recipient heart weight

that is two to four times that of the donor. This feature is

generally not present in any other process resulting in twin

weight–growth discordance. The disparity in heart size is

due not only to a generalized growth differential but also

to the increased cardiac work load associated with the

hypervolemia, hypertension, and hyperviscosity experi-

enced by the recipient twin. Heart size discrepancy may

be the first manifestation of the chronic TTTS, evident on

ultrasound as early as 10 weeks. Difference in overall fetal

size is usually apparent only later in gestation. Discrepant

amnionic fluid volumes, hydrops, and a ‘‘stuck twin’’ are

other ultrasound findings very suggestive of the TTTS.

Frequency. Recent studies indicate close correspon-

dence between the number of cases with well-documented

twin–twin transfusion and the number of monochorionic

twin placentas with A–V anastomoses without con-

comitant large-vessel anastomoses [18]. This occurs in

9–20% of monochorionic gestations. Superficial vascular

anastomoses appear to mitigate against the effects of

A–V transfusion probably by allowing transfer of blood

back to the donor from the recipient. In the absence of

superficial anastomoses, arteriovenous transfusions are

uncompensated, resulting in marked growth discordance,

hydramnios, early delivery, and high perinatal mortality.

The TTTS is not a significant cause of fetal mortality in

monoamnionic twins presumably because the majority of

MoMo twins have large-vessel anastomoses that modify

parenchymal connections. In addition, any intra-amnionic

pressure differences that potentially could affect blood flow

in diamnionic twins are equalized in monoamnionic twins.

For unexplained reasons, the twin–twin transfusion syn-

drome is more common in females.

Gross and microscopic pathology. After delivery, there is

a marked discrepancy in the size and appearance of the

infants and their corresponding placental territories. The

donor twin is smaller, pale, and anemic; the recipient is

heavier, edematous, plethoric, and polycythemic

(> Fig. 19.29). Either twin may be hydropic. The organs

of the recipient are larger and heavier than those of the

donor (> Fig. 19.30). The recipient’s heart especially is

comparatively enlarged, with myocardial hypertrophy

involving all chambers. Smooth muscle mass is increased

in the media of pulmonary and systemic arteries and

arterioles. Pulmonary arterial calcification has been

described in the recipient twin. The donor heart is usually

small, and arterial muscle mass is decreased. Glomeruli are

enlarged, up to twice normal size in the recipient twin, and

they are either normal or small in the donor.
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The donor’s placental territory may be large, bulky,

and pale reflecting fetal anemia (> Fig 19.31). The villi

are large and edematous with numerous Hofbauer

cells and capillaries containing nucleated red blood cells

(> Fig. 19.32). In other cases, the donor’s placenta has

been described as pale and atrophied. Amnion nodosum

may be found when there is associated oligohydramnios.

The recipient’s placental territory is generally smaller,

firm, and deep red. The villi are appropriately mature

with dilated and intensely congested vessels (> Fig. 19.33).

Clinical features. Typically, the chronic TTTS is clini-

cally manifest in the second trimester with acute

hydramnios and growth discrepancy between the twins,

but it may be suspected earlier based on the ultrasound

demonstration of different amnionic fluid volumes. The

consequences of the twin–twin transfusion syndrome are

grave. Mortality rates are as high as 70–100% depending

on the gestational age at diagnosis and delivery. The earlier

the syndrome is manifest, the more likely the outcome will

be fatal. When the condition develops in the second tri-

mester, it is often associated with pre-term labor and

death of one or both fetuses or significant morbidity

if the neonates survive. Both twins are at great risk.

The recipient twin is subject to cardiac failure, hemo-

lytic jaundice, kernicterus, and thrombosis due to

hemoconcentration. The donor twin may be severely ane-

mic or hypoglycemic. Both twins are likely to suffer from

. Fig. 19.29

Twin–twin transfusion syndrome (TTTS). The donor twin

(left) is smaller and pale. The recipient twin (right) is larger

and plethoric (Used with permission of the American

Registry of Pathology/Armed Forces Institute of Pathology)

. Fig. 19.30

Twin–twin transfusion syndrome (TTTS). The organs of the

recipient twin are larger and heavier. Congestion of the

smaller (donor) organs and pallor of the larger (recipient)

organs is a reversal of the expected pattern, suggesting that

the recipient twin exsanguinated into the donor (Used with

permission of the American Registry of Pathology/Armed

Forces Institute of Pathology)
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complications of prematurity. Multiorgan necrotic lesions

including white matter infarcts, leukoencephalopathy,

hydranencephaly, porencephaly, intestinal atresia, renal

cortical necrosis, and aplasia cutis (> Fig. 19.34) may

occur in either or both twins. These lesions are attributed

to the altered hemodynamics, transitory cardiovascular

compromise, and hypoperfusion associated with complex

fluctuating placental vascular connections.

Although most chronic transfusions progress, some

may fluctuate or even reverse. If one twin dies in utero

and the transfusion ceases, the situation may resolve

itself. Alternatively, the surviving twin (usually the recip-

ient) may exsanguinate into the suddenly relaxed circula-

tory system of the dead co-twin (usually the donor)

(> Fig. 19.30). Acute hypotension and/or blood loss after

co-twin death is considered a likely explanation for

necrotic lesions in the surviving twin, a view supported

by Doppler studies showing dramatic umbilical flow

velocity changes in the surviving twin. It has been esti-

mated that neurologic sequelae occur in as many as 27% of

surviving twins. Cerebral lesions have been demonstrated

sonographically in twins at birth and in utero, developing

rapidly in some cases. These observations are important in

attempting to explain the high incidence of cerebral palsy

in twins, reportedly five times the incidence in singletons

and affecting primarily monozygous twins. Recognition

that lesions predictive of cerebral palsy are of prenatal

onset is important not only in medicolegal considerations,

but also when contemplating the possible consequences of

intentional fetal reduction for the surviving twin.

Attempts to alter TTTS have included treatment

with indomethacin to reduce fetal urine output and

polyhydramnios, digoxin to treat congestive heart failure,

decompressive amniocentesis to prolong pregnancy and

affect fetal blood flow, division of intervening membranes,

selective feticide, and laser ablation of anastomoses. The

latter approach requires accurate prenatal mapping of

physiologically significant arteriovenous anastomoses

and their successful ablation in vivo. Increasingly sophis-

ticated Doppler studies are used to tailor treatment

strategies to individual vascular patterns and to assess

the results of intervention. Pathologic evaluation of laser

sites and mapping of residual anastomoses play an impor-

tant part in this treatment strategy. The enthusiasm for

intervention must be tempered by the knowledge that

the two fetal circulations are connected and that any

manipulation will potentially affect both fetuses. Given

the complexity and uniqueness of the vascular anatomy,

it is difficult to predict the consequences.

Acute Transfusion

Plethora of one twin and pallor of the other do not always

signify a chronic transfusion, but may reflect acute shifts

of blood through large superficial vascular anastomoses.

A large blood volume may shift rapidly through large-

vessel connections. Simple acute transfusions are usually

diagnosed at birth. The donor is pale and the recipient

plethoric, but there is no growth differential and hemo-

globin and hematocrit levels are equal in initial assess-

ments. Acute transfusions may occur when one twin

experiences circulatory collapse for whatever reason or

. Fig. 19.31

Twin–twin transfusion syndrome (TTTS). The donor’s

placental territory (left) is larger and pale reflecting anemia.

The recipient’s territory is smaller and congested (Used with

permission of the American Registry of Pathology/Armed

Forces Institute of Pathology)

. Fig. 19.32

Twin–twin transfusion syndrome (TTTS). The donor’s villi

are large, relatively immature and edematous with

numerous immature erythroid precursors
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when a twin exsanguinates through the unclamped cord of

its delivered co-twin. Although clinically documented

simple acute transfusion is rare, silent cases occurring in

utero may account for the dramatic increase in cerebral

palsy in like-sex twins.

Acute on Chronic Transfusion

Superimposition of acute transfusion on established

chronic transfusion is more common than simple acute

transfusion, and when this occurs, there is reversal in the

expected pattern with plethora of the smaller, original

donor twin and pallor of the larger, recipient twin

(> Fig. 19.30). Whether this pattern develops after the

donor dies and the recipient’s blood drains into the

donor’s flaccid vascular tree, or the acute transfusion

occurs first, overwhelming the capacity of the donor’s

heart causing death is unknown. Both mechanisms may

be operative. On occasion, an acute transfusion and/or

fetomaternal hemorrhage may occur in twins with discor-

dant growth for reasons unrelated to chronic transfusion.

While this scenario may mimic an acute on chronic trans-

fusion, lack of evidence for adaptation to chronic trans-

fusion (no heart-size discrepancy, polyhydramnios, or

oligohydramnios) may help exclude chronic transfusion

as a relevant contributing factor.

Asymmetric Growth

Established growth standards indicate that the growth

curves for dichorionic and monochorionic twins approx-

imate those of singletons prior to 30–34 weeks [7, 84].

Twins weigh progressively less than singletons as preg-

nancy advances. When twin growth is discordant, the

larger twin approximates the growth of an age-matched

singleton, and the growth rate of the smaller twin slows

and may gradually decline into the range of small for

gestational age (SGA). In dichorionic twins, growth dis-

cordancy is usually manifest around 25 weeks, but in

monochorionic twins, the onset is more variable, com-

mencing in some cases as early as 18–20 weeks.

Twin birth weight discordance is strongly associated

with pre-term birth, perinatal death, and postnatalmorbid-

ity [28]. The majority of twins with discordant growth are

dichorionic, and even among monochorionic twins, TTTS

is not the most common cause of growth discrepancy. Even

when chronic transfusion occurs, other factors may

. Fig. 19.33

Twin–twin transfusion syndrome (TTTS). The recipient’s villi are appropriately mature but congested (left). The contrast

between the donor and recipient placental territories is dramatic (right)

. Fig. 19.34

Twin–twin transfusion syndrome (TTTS). Both twins may

have necrotic lesions including aplasia cutis as seen here in

the donor twin (Used with permission of the American

Registry of Pathology/Armed Forces Institute of Pathology)
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contribute as much or more to discordant growth. Cord

anomalies including velamentous insertion and single

umbilical artery are associated with decreased fetal weight,

and both aremuchmore frequent in twin gestations. In one

recent study, peripheral cord insertion (velamentous, mar-

ginal, and markedly eccentric) was the strongest predictor

of discordant growth and SGA in dichorionic and

monochorionic twins [140]. Velamentous and marginal

cord insertion may be accompanied by differences in pla-

cental vascularization; higher Doppler S–D ratios, and

lower numbers of small muscular arteries in tertiary villi

have been demonstrated in the smaller of discordant twins

with peripheral cord insertion. Discordant birth weight is

also associated with placental mass; smaller babies have

smaller placentas. Since the fetal–placental weight ratio in

smaller twins is normal to decreased, maternal vascular

insufficiency is unlikely to be a major cause of impaired

growth. Rather, poor placentation with asymmetrical

trophotropism and abnormal cord insertion, asymmetric

placental volume, and decreased placental vascularization

are major causative factors in IUGR and twin growth dis-

cordance. These factors may also explain the coexistence

of oligohydramnic, growth-restricted, and polyhydramnic

larger twins (twin oligohydramnios–polyhydramnios

sequence – TOPS) in dichorionic gestations and in

monochorionic gestations in which twin–twin transfusion

has been carefully excluded by marker erythrocyte studies

[24]. Whether placental and fetal growth asymmetries

reflect a generalized problem in the conceptus or result

from a primary placental problem is unclear.

While discordant parenchymal lesions present

a possible explanation for growth asymmetry, most pla-

cental disease processes involve twin placentas to similar

degree; concordance for most findings is higher than

might be expected based on their prevalence in singleton

placentas. In one recent study, the only lesion significantly

associated with discordant SGA twins was the finding of

fibrotic avascular villi (FAV) [140]. This lesion, indicative

of fetal vascular occlusion (fetal thrombotic vasculopathy)

and associated with neurologic impairment in term

infants, might contribute to the increased morbidity and

mortality in twins. The incidence of fetal vessel thrombo-

sis is higher in monochorionic than dichorionic placentas,

correlating with peripheral cord insertion, vascular

cushions, and IUGR [163].

Intragestational Fetal Loss

Multiples have higher mortality rates at all stages of ges-

tation and after birth. The causes of intrauterine twin

death vary with gestational age but are essentially the

same as in singletons with the important addition of the

specific complications of monochorionic placentation.

Monochorionic twins are greatly over-represented

among twin deaths at all gestational ages. The pathologic

findings in intragestational fetal loss also depend on the

time of fetal death and duration of retention in utero. One

or both twins may die, concordantly or discordantly, and

they may be delivered at intervals or retained and deliv-

ered together.

Vanishing Twin

Twin gestations are commonly converted to singletons

with the embryonic/early fetal death of one twin

(vanishing twin). Of twins diagnosed before 10 weeks,

about 70% are born as singletons. When a twin dies

spontaneously early in the first trimester, it is often diffi-

cult or impossible to identify any residue. A flattened mass

of sclerotic placenta may remain as a vaguely thickened

area in the membranes of the surviving co-twin. Micro-

scopic examination may identify the membranous septum

and establish chorionicity. Rarely there is an embryonic

remnant, invariably severely degenerated (> Fig. 19.35).

Electively reduced embryonic remnants are more easily

identified (> Fig. 19.36).

Fetus Papyraceus

A twin dying in the second trimester may be retained,

progressively compressed, and flattened by the growth of

. Fig. 19.35

Early twin demise. This growth disorganized tiny twin was

delivered at term with its normal co-twin. The abnormal

morphology suggests that this early twin death was the

result of an abnormal karyotype

1018 19 Diseases of the Placenta



the co-twin. Depending on the length of retention, this

flattened dead twin, a fetus papyraceus, is variably altered

(> Fig. 19.37). Some are still easily recognizable and others

resemble amorphous necrotic material. Specimen radio-

graphs may reveal skeletal remnants. It has been estimated

that the creation of a fetus papyraceus takes about 10

weeks. The degree of maceration generally precludes

establishment of the cause of death, although anomalous

cord insertion and TTTS have been implicated in many

cases. Fetus papyraceus may occur in bothmonochorionic

and dichorionic gestations. The amnionic cavity of the

fetus papyraceus is gradually compressed as the amnionic

fluid is resorbed. The corresponding placenta is generally

pale, thinned, and sclerotic with avascular, fibrotic villi

enmeshed in fibrin.

Survivors of Co-Twin Demise

Abnormalities including intestinal atresia, skin defects,

amputations, gastroschisis, and especially brain damage

have been reported in twins surviving the in utero death of

a co-twin. The risk of serious cerebral damage in surviving

twins is reportedly around 20% and may be even higher

in certain subsets. Monochorionic twins appear to be at

greatest risk [117]. At all gestational ages, the risk of

cerebral palsy is higher in like-sex surviving co-twins.

Lesions occurring in surviving co-twins are similar to

those in monochorionic twins with complex vascular

anastomoses, suggesting a similar pathogenesis. Survivors

of co-twin death also have a higher postnatal mortality

rate.

Duplication Abnormalities

Occasional monozygous twins showmarked discrepancies

in size and configuration or varying degrees of incomplete

separation. These asymmetric and incomplete duplica-

tions include acardiac and parasitic twins and conjoined

fetuses. A parasitic twin is a variably developed fetiform

mass attached to its co-twin either internally or externally

(> Fig. 19.38). Conjoined twins retain their overall sym-

metry but are either incompletely separated or possibly

secondarily fused during development. Neither parasitic

nor conjoined twins show specific placental abnormalities.

Acardiac Twin (Chorangiopagus Parasiticus)

Acardiac twinning is the commonest form of asymmetric

duplication anomaly, occurring in 1% of monochorionic

twins. The acardius is a grossly malformed, often bizarre

fetus of variable size, appearance, and degree of organo-

genesis. No two are alike. Some are amorphous, shapeless

masses resembling teratomas (> Fig. 19.39) and others are

remarkably well developed. Commonly, acardiac fetuses

have relatively well-developed legs and perineal structures,

a trunk into which the umbilical cord inserts and

a rounded, dome-like upper body (> Fig. 19.40). A single

body cavity may contain abdominal viscera, but thoracic

structures and the heart are typically absent. Cardiac rem-

nants or a deformed heart may be identified on occasion.

Organ development is highly variable; some acardiacs may

demonstrate absence of most organs, while in others, the

organs may be well developed. Acardiacs may be hydropic,

and some are larger than the co-twin.

. Fig. 19.36

Multiple pregnancy with elective reduction. Reduced

fetuses are usually about the same size and relatively easily

identified in the membranes (Used with permission of the

American Registry of Pathology/Armed Forces Institute of

Pathology)

. Fig. 19.37

Fetus papyraceus
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The essential feature common to all acardiac fetuses is

their circulation, which is maintained entirely by the co-

twin (the ‘‘pump’’ twin). Blood from the normal ‘‘pump’’

twin reaches the acardiac through an artery to artery

anastomosis, flows through the acardiac in reverse course,

then returns to the normal twin through a vein to vein

anastomosis (twin reversed arterial perfusion – TRAP). The

majority of acardiacs have a single umbilical artery. The

specific vascular communications between the acardiac

and pump twins are large, occurring at the level of the

umbilical cord or chorionic plate. There are no placental

parenchymal vascular connections, and therefore the

acardiac is analogous to a conjoined twin and not to the

TTTS. The histologic features of the placenta in acardiac

twinning have not been described in detail. Villous imma-

turity and recent and remote thrombosis of umbilical

and chorionic plate veins have been reported [179].

Acardiacs may occur in diamnionic or monoamnionic

monochorionic placentas, although monoamnionic pla-

centation is especially prevalent. Acardiacs are greatly

over-represented in triplet and higher multiple gestations.

The pump twin is at risk for cardiovascular overload.

The extra work involved in circulating blood through the

acardiac may result in cardiomegaly and high output

failure associated with hydrops and hydramnios. Pump

twins also tend to be growth impaired perhaps because the

blood diverted away from the placenta to the acardiac

returns deoxygenated. Many pump twins have congenital

. Fig. 19.38

Parasitic twin. This parasitic twin (a and b) was removed

from the abdominal cavity of its co-twin (Used with

permission of the American Registry of Pathology/Armed

Forces Institute of Pathology)

. Fig. 19.39

Acardiac fetus. This amorphous acardiac fetus had a single

umbilical artery (Used with permission of the American

Registry of Pathology/Armed Forces Institute of Pathology)

. Fig. 19.40

Acardiac fetus. A dome shaped upper body with lower

extremities is a relatively common configuration in acardiac

fetuses (Used with permission of the American Registry of

Pathology/Armed Forces Institute of Pathology)
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anomalies. Classification of the acardiac anomaly based on

prognostic factors including the cardiovascular condition

of the pump twin and the size of the acardiac twin has

been proposed [191]. Strategies similar to those employed

in management of the twin–twin transfusion syndrome

have been successful in ameliorating the effects of cardiac

overload in the pump twin [180].

Higher Multiple Births

Examination of placentas from higher multiple births

extend the observations applied to twins. Chorionicity,

membrane relationships, cord insertion, chorionic vascu-

larity, potential vascular anastomoses, and relative placental

volumes are assessed as in twins. Patterns of placentation

vary depending on zygosity. Triplets, for example, may be

monochorionic, dichorionic, or trichorionic with variable

amnionicity (> Figs. 19.41 and > 19.42). Multichorionic

placentas are usually fused as space in the uterus is limited.

Combinations of monozygous and polyzygous multiples

are common. With increasing use of assisted reproductive

techniques, triplets and even quadruplets or quintuplets

are no longer unusual in many institutions (> Fig. 19.43).

Higher multiples experience the same complications as

twins – prematurity, low birth weight, congenital anoma-

lies, increased perinatal morbidity/mortality – all progres-

sively problematic with increasing numbers. Acardiacs

are much more frequent in higher multiples as com-

pared to twins. Cord entanglement is less common in

Monochorionic
monozygous

Dichorionic
mono or dizygous

Higher multiple birth
triplets

Triamnionic
dichorionic

Diamnionic
dichorionic

Placenta

Diamnionic
monoamnionic

Monochorionic
monoamnionic

Trichorionic
mono, di or trizygous Chorion

Amnion

Triamnionic
monoamnionic

. Fig. 19.41

Triplet placentation (After [44])

. Fig. 19.42

Triplet placentation. Tri-Tri triplets (left). DiMo triplets (right). Although the placental territory at left is discrete, the fetal

vascular pattern confirms monochorionicity. The middle and right triplets are monoamnionic
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monoamnionic higher-order multiples presumably due to

limited opportunity for movement in the increasingly

crowded uterus. While the outlook in higher multiple

births has improved, complications are common and the

outcome is often poor. Consequently, selective fetal reduc-

tion has been advocated, and there is now a substantial

body of accumulated experience. Remnants of reduced

fetuses are regularly identified when carefully sought.

Placental Inflammation and Intrauterine
Infection

Placental inflammation is a common and important histo-

logic finding. The character of a given inflammatory infil-

trate and its pattern of involvement reflect, in general, its

etiology and determine its clinical significance [127]. Pla-

cental inflammatory infiltrates can be divided into two

major categories: (1) acute chorioamnionitis (ACA), an

acute inflammatory reaction in the fetal membranes and

umbilical cord; and (2) villitis – inflammation, usually

chronic, of the villous parenchyma. ACA is invariably infec-

tious due to microorganisms, usually bacteria, that ascend

from the vagina or cervix (ascending infection). Villitis is

almost invariably idiopathic, although rarely, it may be

infectious, caused by microorganisms (viruses, some bacte-

ria, or protozoa) that reach the placenta through themater-

nal blood (hematogenous infection). Passage through an

infected birth canal is an important mode of fetal infec-

tion, but the placenta is not involved in this circumstance.

The consequences of intrauterine infection and

inflammation include abortion, stillbirth, preterm birth

(PTB), fetal malformation, active postnatal infection, and

long-term sequelae, frequently neurologic. At worst,

affected children may be severely handicapped, retarded,

blind, or deaf. The social, financial, and emotional burden

posed by the support of these children is enormous.

Ascending Infection and Acute
Chorioamnionitis

Frequency, etiology, and pathogenesis. ACA is the most

common form of placental infection and inflammation

in humans [134]. Histologic ACA is found in approxi-

mately 10–15% of term and in up to 50–70% of preterm

placentas. This striking inverse relationship between ACA

and gestational age emphasizes the strong association

between ACA and PTB. The term ‘‘chorioamnionitis’’

when used by clinicians to describe a symptom complex

suggestive of intrauterine infection (maternal fever, uter-

ine tenderness, or elevated white blood cell count) corre-

lates poorly with histologic chorioamnionitis.

While historically controversial, it is now clear that

ACA is a maternal and fetal acute inflammatory response

to infectious agents that have gained access to the gesta-

tional sac. Microorganisms, usually bacteria, have been

cultured from fetal membranes, amnionic fluid, cord

blood, and fetal tissues in a high percentage of cases

[194], and have been demonstrated by PCR in culture

negative cases [48]. ACA can be produced experimentally

in animals by the intraamnionic injection of bacteria but

not by sterile exogenous irritants. Most cases of ACA result

from the ascent of vaginal or cervical bacteria into the

uterus. Other potential sources of intrauterine infection

include endometritis or contiguous spread of organisms

from the fallopian tubes, bladder, appendix, or intestines.

Recent epidemiologic and experimental data have linked

periodontal disease due to Fusobacterium nucleatum to

PTL and have suggested that these microorganisms may

reach the decidua hematogenously in some cases [57, 65].

ACA may either preceed or follow membrane rupture.

There is a consistent and well-documented relationship

between chorioamnionitis and membrane rupture; the

longer membranes have been ruptured, the greater the

likelihood that ACA will occur. Ascending infection and

ACA, however, frequently precede membrane rupture,

initiating premature rupture of membranes (PROM)

and/or PTL, rather than following it, explaining the strong

association between ACA and PTB. Outcome studies

would suggest that ACA with intact membranes is

a distinct entity with a greater risk to the developing

fetus than ACA following membrane rupture, although

the histologic changes are identical [129]. The bacteria

most commonly identified in women with spontaneous

. Fig. 19.43

Quintuplet placentas
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PTL and intact membranes are low-virulence vaginal

and enteric organisms – Fusobacterium, Ureaplasma

urealyticum, Mycoplasma hominis, Gardnerella vaginalis,

Bacterioides and Peptostreptococcus species. Whether sus-

ceptibility to ACA is more related to factors that facilitate

access of microorganisms to the intrauterine environment

or to the virulence of, and host response to, a given infec-

tious agent is unclear. To some extent, thematernal response

to intrauterine infection is blunted by adaptations in the

immune system that prevent rejection of the fetus [129].

Pathology. Maternal response: In most cases of ACA,

the fetal membranes are macroscopically normal. In cases

of particularly severe, long-standing infection, they may

be opaque, friable, or foul smelling. Histologically there is

a maternal and often a fetal inflammatory response to

amnionic infection that progress sequentially and predict-

ably as originally described by Blanc [21]. The initial

response is maternal, manifested by the migration of

maternal neutrophils from the intervillous space and

from vessels in the membranous decidua. Neutrophils

accumulate first in the subchorionic fibrin (acute

subchorionitis) and membranous chorionic trophoblast

(early acute chorionitis) (> Fig. 19.44), migrating pro-

gressively through the connective tissue layer of the

chorion (acute chorionitis) and amnion (acute chorioam-

nionitis) (> Fig. 19.45) and into the amnionic fluid in

response to chemotactic factors released by the infecting

agent and/or inflammatory reaction. With time, the neu-

trophils undergo apoptosis and karyorrhexis followed by

amnionic epithelial necrosis (necrotizing chorioam-

nionitis) (> Fig. 19.46).

The sequential changes and disease progression (stage)

in the maternal inflammatory response are constant.

A clinically relevant scheme for staging and grading the

maternal inflammatory response has been proposed by

the Perinatal Section of the Society for Pediatric Pathology

(>Table 19.1) [141]. The time course of progression in the

maternal inflammatory response has been estimated based

on personal observation and clinical correlation as well as

experimental data. According to Redline, the initial mater-

nal inflammatory response (acute subchorionitis) occurs

within 6–12 h of infection. Involvement of amnionic

connective tissue (ACA) most probably develops over

12–36 h after which the initial wave of neutrophils

undergoes apoptosis and karryorhexis (36–48 h) [131].

Whether and how the timing of the maternal response

may be altered by maternal factors such as preexisting

. Fig. 19.44

ACA, maternal response (early, stage 1). Maternal neutrophils migrate out of the intervillous space aggregating in the

subchorionic fibrin (left) and from decidual vessels infiltrating the membranous chorionic trophoblast (right)

. Fig. 19.45

ACA, maternal response (intermediate, stage 2). Maternal

neutrophils migrate into the connective tissue of the

chorion and amnion
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maternal antibodies or the characteristics of the specific

causative organism is not understood. The intensity

(grade) of the maternal inflammatory response is more

difficult to quantify. Grading based on the number of

neutrophils in the most inflamed area of the chorionic

plate has been suggested. The formation of subchorionic

microabscesses has long been recognized as an indicator of

severity since associated with fetal sepsis by Keenan

(> Table 19.1) [78, 141].

Fetal inflammatory response: Depending on the gesta-

tional age and status of the fetal immune system, the fetus

may also respond to amnionic infection. A fetal leukocytic

response is often absent in gestations less than 19–20

weeks and in fetuses less than 500 g. The first

manifestation of a fetal inflammatory reaction is the

migration of fetal neutrophils into the umbilical vein

(umbilical phlebitis) and/or chorionic plate vessels (cho-

rionic vasculitis). The migration of inflammatory cells is

crescent-shaped, oriented toward the source of infection

in the amnionic cavity (> Fig. 19.47). In later stages, fetal

neutrophils migrate from the umbilical arteries (umbilical

arteritis) and into Wharton’s jelly. With increasing dura-

tion, the neutrophils undergo necrosis forming necrotic

bands around the umbilical vessels (necrotizing/subacute

necrotizing funisitis) that may undergo calcification or

vascularization (> Fig. 19.48). Umbilical cord inflamma-

tion is often segmental, sometimes identified in only one

of multiple sections, often from the fetal end.

. Fig. 19.46

ACA, maternal response (advanced stage 3, severe). Diffuse intense inflammation with karyorrhexis of neutrophils and

amnionic epithelial necrosis (left) and chorionic microabscesses (right)

. Table 19.1

Ascending infection

Maternal response

Stage 1 early: Acute subchorionitis/early

chorionitis

Stage 2 intermediate: Chorionitis/chorioamnionitis

Stage 3 late: Necrotizing chorioamnionitis

Subacute chorioamnionitis

Grade severe: Subchorionic microabscesses

Fetal response

Stage 1 early: Umbilical phlebitis/chorionic

vasculitis

Stage 2 intermediate: Umbilical arteritis

Stage 3 late: Necrotizing funisitis

Grade severe: Intense chorionic vasculitis

. Fig. 19.47

ACA, fetal response (early, stage 1). Fetal neutrophils

migrate into the chorionic plate vessels (chorionic

vasculitis)
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Progression of the fetal inflammatory response has

also been staged (> Table 19.1), although the rate of pro-

gression of the fetal inflammatory response is more vari-

able than the maternal response, depending significantly

on gestational age. The intensity (grade) of the fetal

inflammatory response has important associations with

adverse fetal outcome. Scattered neutrophils in the chori-

onic plate or umbilical vessels are considered to be mild to

moderate (grade 1). Intense chorionic vasculitis (severe/

grade 2) is characterized by near confluent neutrophilic

infiltration of vessels accompanied by attenuation or dis-

array of the vascular smooth muscle media (> Fig. 19.49).

Inflamed vessels may be thrombosed.

Amnionic infection, then, is a unique situation in

which two individuals, mother and fetus, respond to the

same infectious insult. The acute inflammatory infiltrate

in chorioamnionitis is characteristically confined to the

fetal membranes and umbilical cord. The villous paren-

chyma is not involved unless fetal septicemia results sec-

ondarily in villitis. In this event, bacteria (usually

Escherichia coli, group B streptococci) are present in vil-

lous capillaries, often with accumulation of neutrophils

beneath the trophoblastic basement membrane

(> Fig. 19.50). Although the majority of leukocytes in

the fetal membranes are maternal, fluorescence in situ

hybridization studies have demonstrated that the majority

of neutrophils in amnionic fluid and fetal lung are fetal,

emphasizing the important contributions of both mater-

nal and fetal immune systems. The character of the

inflammatory infiltrate is usually not specific enough to

. Fig. 19.48

ACA, fetal response (late, stage 3). Necrotizing funisitis. Prominent crescentic band of necrotic leukocytes around umbilical

vessels can be appreciated grossly

. Fig. 19.49

ACA, fetal response (severe). Fetal neutrophilic infiltration

of chorionic vessels with medial disarray and in this case

thrombosis

. Fig. 19.50

Acute villitis. Bacterial colonies are prominent in villous

capillaries and neutrophils have accumulated beneath the

trophoblast in the peripheral villous stroma
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identify a particular offending agent. In fact, it is relatively

unusual to find bacteria in histologic sections even when

they have been demonstrated on smears of the amnion.

Notable exceptions to this include infections with group

B b-hemolytic streptococci inwhich colonies of the organ-

ism are frequently found without difficulty even in the

absence of histologic evidence of chorioamnionitis.

Fusobacterium species may also be visible on conventional

H&E stains as long (at least 15 mm), faintly basophilic

wavy organisms often associated with very severe inflam-

mation and necrosis in the membranes. Fusobacteria may

be demonstrated with silver stains but are only faintly

gram-negative on Brown and Hopps stain. In rare

instances of Candida infection, tiny white fungal colonies

2–3 mm in size may be seen grossly on the amnionic

surface of the umbilical cord. Yeast and hyphal forms

Candida may also be identified on conventional H&E

stains, characteristically in small, superficial, crescentic

microabscesses under the amnionic surface of the umbil-

ical cord (peripheral funisitis) (> Fig. 19.51).

Clinical significance. Although there are maternal haz-

ards associated with chorioamnionitis (maternal sepsis),

the principal clinical impact of chorioamnionitis is its

potential adverse affect on the fetus.

Preterm birth (PTB). It is estimated that approximately

70% of perinatal mortality and nearly half of long-term

neurologic morbidity can be attributed to PTB [40]. Mul-

tiple factors contribute to PTB, but chorioamnionitis is

implicated in a high percentage of cases. Intrauterine

infection as a cause of PTB is usually asymptomatic until

labor begins or the membranes rupture prematurely, and

therefore, early diagnosis is difficult. Many recent strate-

gies have been aimed at the identification of women at risk

and the development of therapeutic interventions

targeting infection and the inflammatory response to

reduce spontaneous PTB and its associated mortality

and long-term morbidity.

Data accumulating from experimental and human

studies are clarifying how bacterial infection and chorioam-

nionitis result in spontaneous PTB. The inflammatory

response to bacterial invasion results in the production of

cytokines that initiate prostaglandin synthesis, resulting

in uterine contractions. Certain bacterial species commonly

associated with chorioamnionitis are high in phospho-

lipase A2, which releases the prostaglandin precursor

arachidonic acid from membrane phospholipids. The

inflammatory response also results in increased synthesis

of metalloproteases that are thought to remodel and soften

cervical collagen and to degrade the extracellular matrix of

the fetal membranes, leading to membrane rupture [85].

Placental villous edema in the context of ACA, most

often in preterms, has been correlated with increased

morbidity, mortality, and neurologic impairment [105,

144, 150].

Approximately 30% of cases of ACA at less than 25

weeks are associated with retroplacental hematoma even-

tuating in death and delivery in many [129].

Fetal inflammatory response syndrome (FIRS). Tradi-

tional thinking has attributed many of the neonatal

complications of chorioamnionitis-induced PTB to pre-

maturity, not to infection per se. Evidence is accumu-

lating that pathologic lesions predictive of long-term

morbidity (periventricular leucomalacia, intraventricu-

lar hemorrhage) are initiated in utero by the fetal re-

sponse to placental infection (fetal inflammatory response

syndrome – FIRS). Most data would not implicate infec-

tious organisms as a direct cause of tissue damage but

rather mediators of the fetal inflammatory reaction, prin-

cipally cytokines (IL1, IL6, IL8, TNF-a) in the genesis of

fetal lesions, especially white matter damage predictive of

. Fig. 19.51

Candida peripheral funisitis. Small yellow foci on the umbilical cord correspond to superficial microabscesses
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cerebral palsy [54, 88]. Cytokines may cause white matter

damage directly via a toxic effect or indirectly by activating

endothelium and microglia resulting in thrombosis or

increased vascular permeability. Whether endotoxins or

exotoxins cross the placenta or blood–brain barrier to

directly injure the central nervous system is unknown.

The only histologic finding directly correlated with

CNS injury in ACA is the severity of the fetal inflammatory

response. Umbilical arteritis is associated with higher levels

of circulating fetal cytokines than inflammation of the

umbilical vein alone [81, 157]. Intense chorionic vasculitis

has been associated with increased risk of cerebral palsy in

term and preterm infants [130, 150]. The concomitant

presence of mural thrombi in inflamed chorionic plate

vessels is an additional risk factor for neurologic impair-

ment in very low birth weight (VLBW) infants [150].

Neonatal infection. ACA implies that the fetus has been

exposed to infection but not necessarily that the fetus is

infected. The exposed fetus may be infected through the

fetal skin, eyes, nose, or ear canals or by inspiring or

swallowing infected amnionic fluid. Infants whose placentas

show ACA are at increased risk to develop sepsis and die in

the neonatal period.Althoughneithermother norneonate is

overtly ill in most cases, neonatal infection is an important

cause of perinatal death, and most serious neonatal infec-

tions are associated with ACA. Fetal outcome is determined

by a number of factors including gestational age and caus-

ative organism. Group B b-hemolytic streptococcus, E. coli,

and Haemophilus influenzae are the most common causes

of significant neonatal infection. Placental features associ-

ated with increased risk of neonatal infection include severe

maternal and fetal inflammatory responses [78, 194].

Subacute Chorioamnionitis

Subacute chorioamnionitis is characterized by a mixed

inflammatory infiltrate of mononuclear cells and

degenerating neutrophils, usually concentrated in the

upper chorion. This pattern may result from ongoing

low-grade or repetitive infection, and has been associated

with chronic lung disease in a subgroup of VLBW infants

with concomitant amnionic necrosis. The maternal history

may include repetitive bouts of vaginal bleeding [111].

Villitis and Hematogenous Infection

Etiology. Villitis, inflammation of the villous parenchyma,

is almost never due to documented infection. No causative

organism has been identified despite intensive study, and

no maternal symptoms, seasonal or geographic pattern of

occurrence, neonatal inflammatory response, or congeni-

tal infections have been associated. Such cases have been

termed villitis of unknown etiology (VUE). Recent investi-

gations have identified the villous inflammatory cells as

CD8 positive maternal T lymphocytes, supporting the

theory that VUE represents a maternal immune response

in fetal tissue (host versus graft reaction) [103, 135, 147].

Very rarely, villitis may result from a hematogenous

infection in which infectious agents, usually viruses but

also some bacteria and protozoa, reach the placenta

through the maternal blood (hematogenous infection). In

contrast to chorioamnionitis, a local infection, placental

involvement in hematogenous infection is just one

manifestation of maternal systemic disease. Although

catastrophic fetoplacental infections caused by

hematogenously acquired agents have been well

documented, they are very infrequent.

Pathology. Villitis is almost always discovered inciden-

tally onmicroscopic examination. Typically, there is neither

clinical suspicion of nor gross pathologic clue to the under-

lying inflammatory process. Theremay be nonspecific find-

ings – the placenta may be small or large and edematous –

but only rarely are inflammatory foci identified grossly. The

essential feature common to all villitides is an inflammatory

infiltrate in the villi, but its character and the nature of

associated changes are variable from case to case. The

inflammatory infiltrate is usually chronic, composed of

lymphocytes, histiocytes, and plasma cells in variable pro-

portion (> Fig. 19.52), but occasionally it may be granu-

lomatous, and rarely neutrophils are prominent. Usually

the inflammatory infiltrate is associated with appreciable

alterations in villous landmarks, but rarely it may infiltrate

. Fig. 19.52

Villitis of unknown etiology (VUE). Villi infiltrated by

lymphocytes and histiocytes
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passively. Necrosis, dystrophic calcification, and stromal

hemosiderin depositionmay be present in some cases. The

inflammatory cells are generally concentrated within the

villi, but may also extend into the surrounding intervillous

space, a feature commonly associated with syncytiotro-

phoblastic necrosis, intervillous fibrin deposition, and

agglutination of contiguous inflamed villi (> Fig. 19.53).

Occasionally an intervillous component (intervillositis)

may predominate. Inflamed villi are usually randomly

distributed, but in some cases may be concentrated in

the basal regions of the placenta or juxtaposed to the

septa. The degree of villous involvement varies greatly

from case to case and may be graded semiquantitatively

as outlined by Fox and Sebire (grades 1–4) [45] or Redline

(focal, multifocal, patchy, and diffuse) [84] >Table 19.2.

Villitis of Unknown Etiology (VUE)

More than 95% of villitides are of unknown etiology.

Although the extent and severity of VUE vary, it is very

mild/mild or focal/multifocal in the majority of cases

(60–75%). The villous inflammatory infiltrate is typically

composed of macrophages and lymphocytes, but giant

cells are common and are not indicative of infection. An

active component with perivillous neutrophils may be

present and when fulminant may be accompanied by

intervillositis and fibrin deposition with villous necrosis

(active chronic villitis) (> Fig. 19.54). Since this pattern

may be seen in some infectious villitides (gram-negative

bacteria, nonsyphilitic spirochetes), special stains (gram,

silver stains) should be considered. The inflammatory

infiltrate is often confined to terminal villi but may also

involve stem villi. Inflammatory obliteration of stem vil-

lous vessels with downstream fibrotic avascular villi (VUE

with fetal obliterative vasculopathy) has been associated

with neurologic impairment (> Fig. 19.55) [84]. Chronic

deciduitis and chronic chorioamnionitis may accompany

VUE in some cases. Villitis involving basal/periseptal villi

. Fig. 19.53

Villitis of unknown etiology (VUE). Inflammation involving

the perivillous space with agglutination of adjacent

inflamed villi

. Fig. 19.54

Active chronic villitis with intervillositis and villous necrosis.

The villous stroma and intervillous space are infiltrated by

neutrophils and chronic inflammatory cells. Fetal stem

villous vasculitis, villous necrosis, and diffuse perivillous

fibrin deposition result in grossly visible necrotic foci.

Obliteration of stem vessels results in distal villous changes,

here FAV

. Table 19.2

Villous inflammation graded by extent

Grade 1: Only one or two foci of villous inflammation, and

in each focus only a very few villi are involved

Grade 2: Up to six foci of villous inflammation, each focus

containing up to twenty villi

Grade 3: Multiple inflammatory foci, each occupying up to

half a low power microscopic field

Grade 4: Large areas of villous inflammation in most or all

of the four sections

Focal: Small clusters of five-ten villi in a single slide

Multifocal: Small clusters of five-ten villi in multiple slides

Patchy: Larger foci (more than ten villi)

Diffuse: Diffuse involvement of all sections by groups

of more than ten inflamed villi
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(basal villitis) is frequently mild, purely lymphocytic, and

passive. This pattern represents a subgroup of VUE often

associated with plasma cell deciduitis.

Clinical significance. VUE is a common lesion involving

5–15%of third-trimester placentas [135].Whenmild, VUE

is usually clinically silent and the infant unaffected. More

severe, extensive VUE is associated with IUGR, IUFD,

cerebral palsy, and other forms of neurologic impairment

[145]. These complications correlate directly with the sever-

ity of the villitis. In VUE, maternal cells enter not only

the villi but the fetus itself [135]. Whether this contributes

to perinatal morbidity or mortality is unclear. When fatal,

VUE is generally massive, suggesting that impaired pla-

cental function may be a mechanism of injury. VUE may

recur (10–25% when diffuse), and is associated with total

reproductive failure. IUGR, IUFD, and preterm delivery

are especially likely in cases of recurrent VUE.

Specific Infectious Villitides

Rarely the morphologic features of a villitis suggest an

infectious cause, although differences between the infec-

tious villitides and VUE may be quite subtle. In general,

infectious villitides tend to be more severe with more

villous fibrosis, necrosis, calcification, and inflammation

of fetal membranes and umbilical cord.

Cytomegalovirus (CMV)

Pathology. The placenta may be normal, small (in cases of

IUGR) or large and edematous. Histologically the villi

may exhibit any or all of a wide spectrum of changes

related in part to gestational age. A plasmacytic villous

infiltrate and stromal hemosiderin, often deposited

around the remnants of occluded vessels, are characteristic

(> Fig. 19.56). Foci of stromal necrosis, calcification, and

fibrosis may be found. The diagnostic cytopathic viral

changes, large eosinophilic intranuclear and smaller baso-

philic cytoplasmic inclusions, may be present in endothe-

lial cells, Hofbauer cells, or trophoblast (> Fig. 19.57).

They are most numerous and easily found in early, severe

infections; as gestation proceeds, viral inclusions are typ-

ically scarce. When inclusions are not visualized on con-

ventional H&E stains, CMV infection may be confirmed

by immunohistochemistry, polymerase chain reaction

(PCR), or in situ hybridization.

. Fig. 19.55

Villitis of unknown etiology (VUE) with obliterative fetal

vasculopathy. Vasculitis and obliteration of stem vessels

result in avascular villi

. Fig. 19.56

CMV placentitis. Plasmacytic villous infiltrate

. Fig. 19.57

CMV inclusions
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Clinical significance. CMV is the commonest identified

infectious cause of villitis. The prevalence of congenital

infection ranges from 0.2 to 2.2% of all live births. Trans-

mission to the fetus may occur in utero, at birth, or postna-

tally. Intrauterine infection may result from either primary

or recurrent maternal infection. Congenital infections

resulting from reactivation of latent virus are less likely

to produce fetal damage and late sequelae than those

resulting from primary maternal infection. At the present

time, CMV is the most commonly recognized infectious

cause of developmental impairments. Late complications

including mental retardation, chorioretinitis, seizures, and

especially neurosensory hearing loss are most common

among survivors of symptomatic congenital infection but

may also occur later in children with no manifestations

at birth.

Treponema pallidum

Pathology. Infected placentas tend to be large and bulky.

Histologically, the villi are large and relatively immature

but not markedly edematous. The villous stroma is cellular

as a result of the prominence of Hofbaur cells, and

a lymphoplasmacytic infiltrate with subtrophoblastic neu-

trophils and microabscesses may be seen focally. Rarely,

the inflammatory reaction has granulomatous features.

Subendothelial and perivascular fibrosis resulting in lumi-

nal narrowing, recanalization, or occlusion of villous vessels

is particularly characteristic. Marked decidual plasmacytic

vasculitis and a chronic inflammatory infiltrate in the fetal

membranes and umbilical cord have been noted in some

cases. Necrotizing funisitis is a frequent finding but is not

universal in, or specific for, congenital syphilis. The histo-

logic changes in the placenta and umbilical cord are char-

acteristic but not diagnostic. Definitive diagnosis depends

on identification of spirochetes, most easily demonstrated

in the umbilical cord whether inflamed or not.

Listeria monocytogenes

Pathology. The placenta is usually grossly normal but may

contain minute yellow-white necrotic foci or rarely larger

abscesses or infarcts (> Fig. 19.58). The amnionic fluid is

frequently meconium-stained. Unlike most other villitides,

neutrophils predominate in Listeria villitis. Villi are com-

monly enmeshed in intervillous acute inflammation and

fibrin, which, when extensive, may result in villous necrosis

and abscesses. Neutrophils in the villi are often localized

to a rim, often between the trophoblast and villous

stroma (> Fig. 19.59). Listeria villitis is usually accompa-

nied by chorioamnionitis and often funisitis. Listeria

monocytogenes is a small gram-positive motile bacillus

with rounded ends that may be demonstrated with

Brown–Hopps, Warthin–Starry, or Dieterle stains. Immu-

nohistochemical stains have been utilized to establish the

diagnosis and to exclude other infections (Campylobacter

species, E. coli, H. influenzae, Francisella tularensis,

Streptococcus species, Brucella abortus, Chlamydia

psittaci, Coccidioides immitis) that have similar histologic

findings.

Clinical significance. L. monocytogenes is a significant

cause of intrauterine infection, spontaneous abortion, pre-

maturity, and neonatal sepsis, morbidity, and death. Peri-

natal listeriosis takes one of two forms. In the ‘‘early type,’’

congenital infection results in devastating neonatal sepsis

(granulomatosis infantisepticum) in which microabscesses

. Fig. 19.58

Listeria placentitis. Yellow white necrotic areas may be

grossly apparent in some cases

. Fig. 19.59

Listeria placentitis. Neutrophils aggregate in the

intervillous space. Entrapped villi undergo necrosis forming

abscesses. Neutrophils accumulate peripherally in the

villous stroma beneath the trophoblast
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similar to those in the placenta are disseminated in fetal

organs. The ‘‘late type’’ of perinatal listeriosis, presumably

acquired during birth, presents as meningitis in the second

or third week of life. L. monocytogenes usually does not

cause serious disease in adults, although gravidas may

experience a flu-like syndrome and fever. The most com-

mon mode of infection is the ingestion of contaminated

food, often a milk product. A brief hematogenous phase is

followed by fecal shedding until immunity is established.

Placental infection can result from hematogenous dissem-

ination or via the ascending route. The particular predis-

position for significant listerial infection in pregnant

women and the fetus appears to be related to local factors

at the maternofetal interface that compromise an effective

immune response [125, 126].

Toxoplasma gondii

Pathology. The placenta infected with Toxoplasma gondii

may be grossly normal but is commonly large and edem-

atous. Microscopically, the changes are highly variable,

ranging from a subtle low-grade lymphocytic villous infil-

trate to a destructive process associated with necrosis or

fibrosis. True granulomas with central necrosis, palisaded

histiocytes, and Langerhans giant cells may predominate.

Nodular accumulations of histiocytes beneath the tropho-

blast or extending into the intervillous space, decidual

plasmacytic infiltrates and vasculitis, and chronic inflam-

matory infiltrates in the fetal membranes and umbilical

cord have been described. The encysted form of the organ-

ismmay be found in the fetal membranes, chorionic plate,

umbilical cord, or villi (> Fig. 19.60). Toxoplasma cysts

are typically unassociated with inflammation, but once

ruptured, the tachyzoites incite an intense inflammatory

reaction and necrosis. Identification of tachyzoites, very

difficult on H&E stains, is aided by immunohistochemis-

try, immunofluorescence, or PCR.

Clinical significance. Congenital infection appears to

result mainly from primary maternal infection acquired

early in pregnancy, usually by the ingestion of oocytes in

undercooked meat or by contact with cat feces. During the

parasitemic stage of maternal infection, the organism is

transmitted to the placenta and fetus. The risk of fetal

infection in these circumstances is about 50%. The likeli-

hood of fetal transmission increases with gestational age,

although the severity of infection is greatest when the

infection is acquired in the first trimester. The clinical

spectrum of fetal involvement ranges from severe damage

to the central nervous system and eyes to completely

asymptomatic infection, recognized only by the develop-

ment of chorioretinitis after months or years of follow-up.

Prenatal diagnosis (via fetal blood sampling or culture)

and antibiotic treatment seem to reduce the frequency of

congenital infection. In the presence of maternal anti-

bodies from past infections, fetal lesions, with rare excep-

tion, do not occur.

Parvovirus B19

Pathology. Pathologic changes in the placenta reflect fetal

anemia. Parvovirus B19 preferentially infects actively rep-

licating cells, especially erythroblasts, which are then

destroyed. Grossly, the placentas are large, pale, and fria-

ble. Microscopically, there is a uniform pattern of relative

villous immaturity and edema. Diagnostic intranuclear

eosinophilic inclusions with peripheral chromatin con-

densation are present in erythroblasts in the villous vessels

(> Fig. 19.61). In situ hybridization and immunohisto-

chemistry are somewhat more sensitive than conventional

microscopy in identifying infected cells or PCR may

be used to confirm the diagnosis. Unlike most other con-

genital hematogenous infections, there is no villous

inflammation.

Clinical Significance. Human parvovirus B19 is the

agent of ‘‘fifth disease,’’ or erythema infectiosum, a mild,

acute exanthematous disease of children. In adults, most

infections are asymptomatic, although self-limited

polyarthropathy is common especially in women, and

aplastic crises occur in individuals with chronic hemolytic

anemias. To date, the most commonly recognized conse-

quences of fetal parvovirus infection are non-immune

hydrops (which may resolve spontaneously) and abortion.

Most abortions occur between the 10th and 28th weeks of

pregnancy, but the risk of fetal loss is low, estimated to be

. Fig. 19.60

Toxoplasma villitis. A toxoplasma cyst is present in this

chronically inflamed villus
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less than 10%. Neonatal anemia has been observed in a few

infants infected in the third trimester, and malformations

reminiscent of ocular rubella embryopathy have been

reported very rarely.

Herpes Simplex Virus

Disseminated herpes simplex virus infection is an impor-

tant cause of devastating disease and death in the new-

born. Intrapartum infection of the fetus is the most

common, although ascending and transplacental dissem-

ination have been described. Villous necrosis and aggluti-

nation, lymphocytic villitis, and fibrinoid necrosis of

villous vessels have been documented in cases of hema-

togenous infection. Acute necrotizing and chronic

lymphoplasmacytic chorioamnionitis, amnionic viral

inclusions, and funisitis have been described in cases of

ascending infection. An increased frequency of spontane-

ous abortion and congenital malformations have been

reported in patients with primary infection in the first 20

weeks of pregnancy.

Varicella Zoster

Varicella infection in pregnancy is uncommon in the

United States because the majority of women of childbear-

ing age (95%) are immune. In congenital infection, the

placenta may show small, grossly visible necrotic foci and

villous necrosis, vascular occlusion, lymphoplasmacytic

infiltrates, and granulomas with giant cells. Viral inclu-

sions have been reported in villi and decidua. The spec-

trum of fetal manifestations is wide, ranging from

completely asymptomatic babies to those with perinatal

varicella/zoster or full-blown embryopathy, the latter

occurring in less than 5% of fetuses infected in the first

trimester. Reactivation of maternal zoster during preg-

nancy does not appear to be associated with severe fetal

sequelae.

Rubella

Congenital rubella infection is now rare due to the effec-

tiveness of immunization programs. The placental find-

ings have been well documented during previous rubella

epidemics, mainly in first- and second-trimester abortions

but in a few term placentas as well.

Human Immunodeficiency Virus

Human immunodeficiency virus (HIV) may be transmit-

ted to the fetus transplacentally, at the time of delivery, or

after birth (through breastfeeding). In utero transmission

can be confirmed by the detection of virus in infants by

PCR or coculture within 48 h of birth. Several factors

(maternal, fetal, obstetric, and virologic) affect mater-

nal–infant viral transmission, and timing of transmission

may determine the subsequent course of infection in the

infant. Antiretroviral therapy given to the mother before

and during delivery and to the infant after delivery has

reduced vertical transmission substantially. No histopath-

ologic lesions directly attributable to HIV have been

described in the placenta. Specifically, there have been no

reports of villitis. Placentas from seropositive mothers

have demonstrated an increased incidence of ACA.

Other Organisms

Massive chronic histiocytic intervillositis may occur in

malaria [112]. Recurrent villitis has been described in

association with nonsyphilitic spirochetes [1]. The placen-

tal lesions associated with hematogenous spread of other

organisms are detailed elsewhere [45].

Other Patterns of Placental Inflammation

Chronic Histiocytic Intervillositis

Chronic histiocytic intervillositis is the diffuse uni-

form infiltration of the intervillous space by monocyte–

macrophages accompanied by variable perivillous fibrin

deposition (> Fig. 19.62). Excluded from this category

are cases with concomitant villitis or polymorphous

intervillous inflammation. Placentas are often small for

gestational age. The histologic features are very similar

to those in placental malaria, distinguished from it by

the absence of malarial pigment. Chronic histiocytic

intervillositis is idiopathic, encountered most often in

. Fig. 19.61

Parvovirus infection. Erythrocytes in the villous capillaries

show central nuclear eosinophilic inclusions with peripheral

chromatin condensation
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first-trimester spontaneous abortions. It is associated with

recurrent spontaneous abortion, IUGR, IUFD, and a high

overall perinatality mortality rate.

Chronic Deciduitis

Chronic deciduitis has been defined as either the presence

of plasma cells or diffuse chronic inflammation (with or

without plasma cells) in the decidua basalis. The chronic

inflammatory response may be directed against maternal

or fetal antigens or microorganisms. Chronic deciduitis is

often associated with VUE at term and with ACA in

preterm placentas, but it may also occur as an isolated

finding.

Chronic Chorioamnionitis

Rarely, an inflammatory infiltrate occurring in the same

distribution as ACA is composed of chronic inflammatory

cells (> Fig. 19.63). Typically, small mature lymphocytes

predominate, but plasma cells, histiocytes, and rarely large

lymphoid cells and immunoblasts are admixed [69]. In

some cases, the chronic inflammatory cells may be accom-

panied by a minor component of neutrophils, which may

be either entirely distinct from, or intimately admixed

with, the chronic inflammatory component. The inflam-

matory infiltrate in chronic chorioamnionitis is com-

monly focal and typically mild. It is generally confined to

the membranes, although involvement of the chorionic

plate may occur. Rarely, the large fetal vessels of the cho-

rionic plate and umbilical cord are also chronically

inflamed. Chronic chorioamnionitis is often accompanied

by villitis and occasionally by chronic or subacute necro-

tizing funisitis. A specific infectious etiology is not identi-

fied in the great majority of cases, although rarely chronic

chorioamnionitis may occur in association with rubella,

herpes simplex, T. pallidum, or T. gondii infection.

Eosinophilic/T Cell Vasculitis

Eosinophilic/T cell vasculitis is a chronic inflammatory

infiltrate composed of fetal eosinophils and lymphocytes

involving chorionic plate and large stem villous vessels

(> Fig. 19.64). There are no specific clinical associations,

although in most reported cases there have been maternal

or fetal abnormalities [47].

Circulatory Disorders

The placenta is a vascular organ with separate fetal and

maternal circulations. The integrity of both circulations is

essential to placental function. Clots, hematomas, and

other pathologic processes affecting the vessels and spaces

in and around the placenta may cause both fetal andmater-

nal injury depending on their size, location, and extent.

Measurement of size and evaluation of extent is important

in assessing the significance of individual lesions. There

is, however, no absolute ‘‘cutoff ’’ beyond which a bad

. Fig. 19.62

Chronic histiocytic intervillositis. There is diffuse infiltration

of the intervillous space by monocyte-macrophages

. Fig. 19.63

Chronic chorioamnionitis. Small lymphocytes infiltrate the

amnion and chorion
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outcome is inevitable or below which a good outcome is

assured. The normal placenta has considerable functional

reserve. The potential for injury depends not only on the

nature and extent of the pathology but also on the amount

and functional status of the uninvolved parenchyma. Thus,

even a relatively small lesion in a compromised or small

placenta may have greater clinical significance than a larger

lesion in an otherwise normal placenta.

A balance between factors that favor coagulation and

fibrinolysis is necessary for homeostasis; pregnancy itself

shifts that balance toward thrombosis. Within the mater-

nal intervillous space, clotting inhibitors such as annexin

V at the syncytiotrophoblastic surface normally inhibit

clotting. Thrombogenic factors may overcome this,

resulting in thrombi and infarcts [123, 124]. Within the

fetal circulation, stasis, local injury from inflammation or

compression, or thrombophilic factors may result in

clotting. The existence of an intravascular clot, regardless

of cause, confirms that the balance has been broken at least

locally, and may also promote or be associated with

clotting elsewhere in the circulation.

Maternal Circulation

In relation to placental pathophysiology, the maternal cir-

culation includes the uterine arteries and their branches,

the spiral arteries, the maternal intervillous space, and the

venous drainage of the uterus. Many pathologic processes

affecting thematernal circulation can be traced to abnormal

implantation and vascular remodeling [136].

Decidual Vasculopathy, Incomplete
Physiologic Change, Acute Atherosis, and
Maternal Vascular Underperfusion

Etiology. When normal physiologic trophoblastic

remodeling of the spiral arteries does not evolve properly,

arterial smooth muscle persists, the lumina fail to expand,

and uteroplacental blood flow is reduced. The maternal

blood pressure rises, the maternal vascular endothelium is

injured, and the maternal syndrome of preeclampsia

develops.

Pathology. Non-remodeled spiral arteries with persis-

tent musculoelastic media (absence of physiologic change)

may be identified in the basal plate (> Fig. 19.65). Non-

remodeled spiral arteries are predisposed to develop

a distinctive lesion, acute atherosis, characterized by necro-

sis and dense eosinophilia of the vessel wall with large

foamy macrophages and inflammation (> Fig. 19.66).

The lumens may be partly or completely occluded by

thrombus. Acute atherosis involves muscularized mater-

nal arteries in the basal plate and membranous decidua.

The latter is often the best place to find acute atherosis

(> Fig. 19.67). Immature IT in the superficial basal plate

and trophoblastic giant cells in the deep basal plate are

increased [149]. These changes together with the charac-

teristic vascular alterations have been referred to as super-

ficial implantation [84].

Mural hypertrophy of membrane arterioles is a less com-

mon pattern of decidual vasculopathy that occurs espe-

cially in women whose preeclampsia is complicated by

diabetes mellitus [15]. The muscular walls of the affected

. Fig. 19.64

Eosinophilic T-cell vasculitis. Eosinophils and small

lymphocytes invade the muscular wall of this chorionic

plate vessel

. Fig. 19.65

Incomplete vascular remodeling. This basal plate artery

retains its muscular wall
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vessels in the decidua parietalis are thickened, and there is

marked luminal narrowing (> Fig. 19.67). Mural hyper-

trophy is diagnosed when the mean wall diameter is

greater than 30% of the overall vessel diameter [139].

The most direct adverse effect of decidual vasculopathy

is the reduction ofmaternal blood flow into the intervillous

space (maternal vascular underperfusion) leading to re-

duced placental growth and weight. Microscopic changes

include increased and prominent syncytiotrophoblastic

knots (> Fig. 19.68). The nuclei in the small knots of

a normal placenta undergo apoptosis and break away

into the maternal circulation as membrane bound packets.

In preeclampsia, the nuclei of the pathologic knots

undergo ischemic necrosis (‘‘aponecrosis’’) [67], releasing

membrane fragments, DNA, and proteins into the mater-

nal circulation. This circulating cellular debris may con-

tribute to maternal endothelial injury in preeclampsia

[67]. Adhesions between syncytial knots undergoing

aponecrosis may result in the agglutination of small vil-

lous clusters (>2 <20) that commonly show karyorrhexis

and stromal fibrosis (villous agglutination) (> Fig. 19.69).

With more severe underperfusion, intervillous fibrin is

increased, first around stem villi, and then around distal

villi, accumulating as small nodules at sites of trophoblas-

tic necrosis. Ultimately, large aggregates of villi may be

enmeshed in fibrin [139]. Fibrin accumulation in the

intervillous space may be the result of decreased maternal

perfusion and stasis or to abnormal coagulation or both.

When reducedmaternal blood flow is severe and long-

standing, the villi develop abnormally. The distal villi are

decreased in number and slender with reduced branching,

and terminal villi are very small with increased syncytial

knots. This constellation of features is referred to as distal

villous hypoplasia (synonyms: accelerated maturation,

peripheral villous hypoplasia) (> Fig. 19.70). To be signif-

icant, these changes must be demonstrated centrally in the

mid and basal zones of the placenta because similar

changes occur normally in the less perfused peripheral

and subchorionic regions [192]. Hypoxia-related gene

expression in trophoblast occurs in these areas even in the

normal placenta [192] Localized areas of severe ischemia

result in infarcts that may be large and numerous in cases

of severe preeclampsia (> Fig. 19.71). Long-standing

. Fig. 19.66

Acute atherosis. The spiral arteries show fibrinoid necrosis

and accumulation of foamy macrophages. The largest

artery is thrombosed, and there is infarction of the

overlying placenta

. Fig. 19.67

Acute atherosis (left) and mural hypertrophy of membrane arterioles (right). In mural hypertrophy, the vessel wall is greater

than one third of the total vessel diameter
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maternal vascular underperfusion may cause fetal volume

depletion, decreased extracellular fluid, and an abnor-

mally thin cord.

Clinical significance. Maternal vascular compromise

with placental underperfusion is one of the major causes

of IUGR. Severe maternal vascular underperfusion

may result in IUFD and is associated with cerebral palsy

(CP) in VLBW infants [144]. Identical pathologic

changes occur in the placentas of patients with systemic

lupus erythematosus [93], scleroderma [38], the anti-

phospholipid antibody syndrome [159], and occasionally

in the absence of hypertension. Similar changes in the spiral

arteries with constrictions, dilations, hyalinization, and

thrombi occur in the placenta when thrombotic thrombo-

cytopenic purpura develops in pregnancy [70].

Infarct

Etiology.An infarct in the placenta, as in any other organ, is

an area of ischemic necrosis resulting from obstruction of

blood supply. The spiral arteries that supply the placenta

may be narrowed by acute atherosis, occluded by thrombi,

or disrupted by a retroplacental hematoma. Extensive

placental infarcts have been reported in association with

thrombophilic states [9, 37, 80].

. Fig. 19.69

Maternal underperfusion. Villous agglutination. Clusters of

degenerating distal villi are adherent to one another

. Fig. 19.70

Maternal underperfusion. Distal villous hypoplasia. Chronic

severe maternal underperfusion results in distal villi that

are thin and non-branched when cut longitudinally and

very small when cut in cross section. Syncytial knots are

prominent

. Fig. 19.68

Maternal underperfusion. Increased syncytial knots.

Syncytiotrophoblastic nuclei clustered in the distal villi

. Fig. 19.71

Maternal underperfusion. Infarcts of varying ages. Recent

infarct is red
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Pathology. Infarcts are wedge-shaped areas of indura-

tion often located at the placental margin. Fresh infarcts

are difficult to see; they differ little in color, but are firmer

and drier than the surrounding placenta. Older infarcts

grow progressively firmer and change from red to brown,

then tan, yellow, or white (> Fig. 19.71). Microscopically,

the earliest change is collapse of the intervillous space. The

villi are crowded, separated by only a thin layer of fibrin,

and trophoblastic nuclei cluster together forming knots.

The syncytiotrophoblast, vascular endothelium, and

villous stroma undergo progressive necrosis until eventu-

ally only crowded, ghostlike villous outlines remain

(> Fig. 19.72). The mummified infarcted villi are not

removed by macrophages or replaced by fibrous tissue as

occurs in other organs. A mild acute inflammatory

response may occur at the margin of an infarct.

Clinical behavior. Infarcts occur in about 25% of oth-

erwise normal term placentas. The finding of a small

peripheral infarct in an otherwise normal placenta is of

no clinical significance. Multiple or large (>3 cm) infarcts,

central infarcts, or infarcts in the first or second trimester

are indicative of significant, underlying maternal vascular

disease, most often preeclampsia. Extensive placental

infarction is associated with fetal hypoxia, IUGR, and

IUFD. These ill effects on the fetus are not simply the

result of the destruction of villous tissue but reflect the

superimposition of infarction on a placenta already

compromised by low maternal blood flow.

Retroplacental Hematoma

Definition. A retroplacental hematoma is a clot located in

the decidua between the placental floor and the

myometrium. It represents the pathologic lesion respon-

sible for the clinical diagnosis of placental abruption that

is made by the obstetrician based on the presenting signs

and symptomsmanifested by the mother. These two terms

should not be used interchangeably, a practice which leads

to confusion between a clinical diagnosis with grave impli-

cations and a pathologically demonstrated clot whose

impact depends primarily on size.

Frequency. Retroplacental hematomas are found in

approximately 4.5% of placentas examined pathologically

[45]. Based on data from the National Hospital Discharge

Summary, symptomatic abruption occurs in 1% of single-

ton deliveries. The incidence appears to be increasing [6].

Etiology. The pathogenesis of retroplacental hematoma

is not known, but bleeding from a decidual artery followed

by dissection of the enlarging clot is the presumed

sequence in most cases. An occluded ischemic artery

that undergoes reperfusion may rupture, leading to

a retroplacental hematoma. Retroplacental hematomas

are increased threefold in women with preeclampsia, pre-

sumably due to the related vascular pathology. Other

associations include PTL, chorioamnionitis, anemia,

smoking, cocaine abuse, trauma, diabetes mellitus, and

short umbilical cord. Traumatic separation of the attached

placenta followed by bleeding from a disrupted vessel

probably occurs, for instance, following an automobile

accident.

Pathology. When confined by peripherally attached

placenta, a retroplacental hematoma distorts and indents

the overlying placental parenchyma (> Fig. 19.73). Sepa-

rated from its blood supply, the overlying placenta

infarcts. The characteristic depression and overlying

infarct are easily recognized even when the clot itself has

become detached during delivery. Larger clots may dissect

. Fig. 19.72

Maternal underperfusion. Infarcts. The intervillous space is collapsed with necrotic villi undergoing progressive necrosis

eventuating in ghost like villous remnants
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into the basal region of the placenta. Older retroplacental

hematomas may be much more subtle, forming only

a thin, inconspicuous layer of red-brown clot beneath an

infarct. When retroplacental hematomas extend to the

placental margin, the blood may be evacuated without

causing any indentation. Very recent extensive placental

separation is typically associated with little, if any, gross or

histologic change in the placenta. These large hematomas

generally result in immediate fetal distress, necessitating

emergent delivery. A large fresh clot behind a ‘‘floating’’

detached placenta observed at the time of cesarean section

may be the only objective sign of an acute retroplacental

hemorrhage. Obstetricians should document this obser-

vation and submit the clot along with the placenta. Micro-

scopic examination of the clot may offer supportive

evidence when clumps of decidua associated with strands

of fibrin are demonstrated.

Retroplacental hematomas consist of stratified red

cells and fibrin, the proportion of fibrin increasing as the

lesion ages and the red cells degenerate. The time course of

these evolutionary changes is unknown. The adjacent

decidua may be necrotic. Macrophages containing hemo-

siderin are often present around older clots and sometimes

involve the membranes. Organization may occur where

the clot interfaces with the uterus, but not where it inter-

faces with the placenta. The placenta overlying the hema-

toma is often infarcted. Villous edema and villous stromal

hemorrhage are secondary placental abnormalities indi-

cating that the retroplacental hematoma has adversely

affected the fetus. Nucleated fetal erythrocytes are often

increased (> Fig 19.74).

Clinical significance. The clinical significance of

a retroplacental hematoma is related primarily to its size.

Retroplacental clots block the passage of blood from the

spiral artery into the intervillous space. Small clots may

have little effect, since adjacent spiral arteries may suffice

to keep the overlying placental villi functional. The larger

the clot and infarct, the more likely it will exceed the

functional reserve capacity of the placenta, which may

be already marginal in a background of chronic

uteroplacental ischemia. Older chronic lesions associated

with hemosiderosis in the membranes indicate the possi-

bility of chronic reduction of placental function. Extensive

accumulations of blood lead to the full clinical picture of

abruption – pain, and shock in the mother and severe

acute hypoxia in the fetus.

. Fig. 19.73

Retroplacental hematoma. The placenta is compressed and

infarcted over this large retroplacental hematoma

. Fig. 19.74

Villous stromal hemorrhage. Villous stromal hemorrhage is associated with acute retroplacental hematoma (left). nRBC are

often increased (right)
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Marginal Hematoma

Definition. A marginal hematoma occurs where the lateral

margin of the placental disk joins the fetal membranes.

Etiology. Acute marginal hematomas are thought to

result from rupture of uteroplacental veins at the margin

of a low-lying placenta. Chronic recurrent venous hemor-

rhage at the disk margin (chronic marginal hematoma,

chronic abruption) elevates and centrally displaces the

membrane insertion site, resulting in circumvallation.

Pathology. Grossly, an acute marginal hematoma

forms a crescent-shaped clot at the lateral margin of the

placenta. On cut section, the clot is triangular with the

apex at the junction of the membranous and villous cho-

rion. Microscopically, a recent marginal clot usually lies

entirely outside the placental disk but may occasionally

involve the intervillous space. With this exception, the

presence of an acute marginal hematoma has no effect

on the adjacent villi. Chronic marginal hematomas are

tan-brown clots usually occurring in the region of circum-

vallate membrane insertion and associated with mem-

brane hemosiderin deposition (> Fig. 19.75).

Clinical significance. An acute marginal hematoma

may be associated with antepartum bleeding, in some

cases followed by onset of labor, but it does not have any

untoward effect on the fetus. Chronic marginal hemato-

mas and circumvallation are often associated with

antenatal bleeding. In this context, retroplacental hema-

tomas and abruption are also more frequent.

Intervillous (Intraplacental) Hematoma

Definition, frequency, and etiology. Intervillous hematomas

are clots in the intervillous space. They are common,

found in 36–48% of placentas. Intervillous hematomas

are thought to be initiated by fetal bleeding into the

intervillous space through ruptured vasculosyncytial

membranes. Small amounts of fetal blood can be demon-

strated, although most of the clot is composed of maternal

blood [75]. Factors cited as potential causes of villous

damage resulting in fetomaternal hemorrhage include

trauma, amniocentesis, and external version. Basilar

intervillous hematomas may have a different etiology.

Pathology. Intervillous hematomas are round or oval

blood clots that may occur anywhere in the intervillous

space but are most common midway between the chori-

onic and basal plates. They begin as red, fluid, or semifluid

blood and become progressively laminated and

depigmented with age. They may be single, although mul-

tiple lesions are common. Most are 1–3 cm in diameter.

Microscopically, the thrombi consist of layered red cells

and fibrin, the proportion of fibrin increasing as the lesion

ages (> Fig. 19.76). Villi displaced to the margins of the

clot may be infarcted or fibrotic and avascular.

Clinical significance. An intervillous hematoma is sig-

nificant in that it marks a site of hemorrhage from the fetal

into the maternal circulation. Intervillous hematomas

occur at the bleeding site. These are common and usually

. Fig. 19.75

Chronic marginal hematoma. Old brown clot is prominent

at the margin of this circumvallate placenta

. Fig. 19.76

Intervillous (intraplacental) hematoma. A typical lesion

composed of laminated fibrin and red cells
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do not indicate that a significant fetal blood loss has

occurred. Occasionally, a larger fetomaternal hemorrhage

results in fetal anemia and fetoplacental hydrops if it

occurs slowly and chronically, or sudden unexpected

death if severe and acute. Severe fetal morbidity and mor-

tality result from hemorrhages of 150 mL or more, but

lesser amounts can be significant if chronic bleeding has

occurred episodically. It has been suggested that the risk is

greater when the mother and fetus have compatible ABO

blood types, perhaps because of deficient clot formation at

the site of bleeding [195]. There is often no clinical evi-

dence of fetal distress or injury, even in cases resulting in

IUFD. The amount of fetomaternal hemorrhage can be

quantitated using the Kleihauer–Betke test. Flow

cytometry may be more sensitive [31, 41]. Correlation

between the severity of fetomaternal hemorrhage and

size and number of intervillous hematomas is variable.

In some cases of severe fetomaternal hemorrhage, there

may be no hematoma and a site of bleeding may not be

identified.

Small amounts of fetal blood leak into the maternal

circulation in virtually every pregnancy. Fetomaternal

hemorrhage may lead to isoimmunization of Rh negative

mothers resulting in hemolytic anemia and immune

hydrops in the fetus.

Massive Subchorial Hematoma (Breus’ Mole)

The massive subchorial hematoma has been defined as

coagulated blood, at least 1 cm in thickness, separating

the chorionic plate from the underlying placenta over

much of its area (> Fig. 19.77). These are generally rela-

tively fresh, red hematomas that distort the chorionic

plate and protrude as nodular masses into the amnionic

cavity. They may dissect into the chorionic plate or extend

into the intervillous space, sometimes as far as the basal

plate. This is a rare lesion, the incidence estimated to be

0.53 per 1,000 deliveries in one large study [170]. The

etiology and pathogenesis are unknown. Most authors

agree that the hematomas are maternal.

Massive subchorial hematomas are usually acute

because catastrophic reduction in placental function

results in abortion or IUFD. Rarely babies are liveborn.

Maternal Floor Infarct (MFI) and Massive
Perivillous Fibrin Deposition (MPF)

Definition. These two lesions have many similar features,

differing mainly in the extent and distribution of

abnormal fibrin(oid) in the placenta. Massive perivillous

fibrin (MPF) deposits occur extensively throughout the

placenta. In maternal floor infarct (MFI), the same type of

fibrin-like material is concentrated in the basal plate.

Etiology. Currently two types of fibrinoid or fibrin-like

material are identified in the placenta [46, 186]. Matrix-

type fibrinoid is composed of oncofetal fibronectin, colla-

gen IV, laminin, and tenascin and usually does not include

fibrin. It is consistently associated with, and apparently

produced by, extravillous trophoblast. This type of fibri-

noid and associated trophoblast surrounds the villi in both

MPF and MFI. Fibrin-type fibrinoid has immunohisto-

chemical features of blood clot product and lacks the

cellular trophoblast component. This form of fibrin accu-

mulates in maternal vascular underperfusion associated

with decidual vasculopathy and the syndrome of pre-

eclampsia.

The fact that the intervillous space is involved would

seem to implicate a maternal circulatory abnormality.

Isolated reports have identified a group of associations

including antiphospholipid antibody syndrome [166],

polymyositis [3, 66], long-chain L-3-hydroxyacyl-coA

dehydrogenase deficiency [96, 122], chronic intervillositis

[189], and thrombophilias [9, 76]. Two separate reports,

however, document involvement of only one of

dichorionic twins, suggesting a role for the fetus [56,

143]. Whether the fibrinoid material that encases the

terminal villi in these disorders reflects coagulation

. Fig. 19.77

Massive subchorial hematoma. Thick fresh clot separates

the chorionic plate from the underlying placental

parenchyma
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secondary to stasis of maternal blood in the intervillous

space or aberrant secretion of matrix by villous tropho-

blast is unknown.

Pathology. Wide strands and interlacing clumps of

hard waxy pale tan or gray material accumulate as

a thickened rind in the basal portion and ramify through-

out the placenta. When most of the material is concen-

trated basally, the term MFI best applies, even though

other parts of the placenta may also be involved

(> Fig. 19.78). In MPF, the deposition of fibrinoid is

diffuse without preferential basal concentration, although

there may be patchy, sometimes extensive involvement

of the maternal floor as part of the process (> Fig 19.79).

Classification based on fibrin distribution is subjective.

When classified by criteria proposed by Katzman and

Genest, 44% of lesions did not conform to any of the

categories [77]. Microscopically, the villi are widely

separated by pink amorphous matrix-type fibrinoid

containing numerous mononuclear trophoblast cells

(> Fig. 19.80). The syncytiotrophoblast and capillary

endothelium disappear from entrapped villi, but the vil-

lous stroma and villous outlines persist.

Clinical significance. The reported incidence ranges

from 0.5 to 5 per 1,000 deliveries [143]. First-trimester

spontaneous abortions, sometimes recurrent, and mid-

and late-trimester IUFD are common when the process

is massive. Survivors are often delivered preterm with

IUGR or develop long-term neurologic impairment [2].

MFI may recur in successive pregnancies. Villi entrapped

in fibrinoid are isolated and non-functional. MFI and

MPF represent the most severe end of a continuum. Red-

line and Patterson observed that perivillous fibrin deposits

that entrapped more than 20% of villi in the central basal

portion of the placenta (thought to be the primary region

. Fig. 19.78

Maternal floor infarct (MFI). The maternal surface is diffusely discolored and firm (left). The basal villi are entrapped in

fibrinoid (right)

. Fig. 19.80

Massive perivillous fibrin deposition (MFD). Villi are

separated by and enmeshed in dense perivillous fibrinoid

containing IT

. Fig. 19.79

Massive perivillous fibrin deposits. Hard waxy material is

distributed throughout the placenta including thematernal

surface
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of gas and nutrient exchange) were significantly associated

with an IUGR and low placental weight [148]. Milder

cases of perivillous fibrin deposition enveloping 5–20%

of terminal villi showed a lesser degree of similar compli-

cations. Fibrin deposits at the placental margin or beneath

the chorionic plate do not appear to have any adverse

affect on the fetus.

Fetal Circulation

The fetal circulation of the placenta begins with the paired

umbilical arteries, branches of the fetal iliac arteries.

The umbilical arteries pass through the umbilical cord

to the placenta where they branch on the chorionic plate

and progressively rebranch in smaller stem villi ultimately

reaching the villous capillaries where oxygen and nutrient

exchange occur across vasculosyncytial membranes. The

fortified blood flows through progressively larger veins in

the stem villi and chorionic plate, reaching the umbilical

vein, which passes back through the umbilical cord to

drain into the sinus venosus of the fetus.

Fetal Thrombotic Vasculopathy (FTV) and
Fetal Stem Vessel Thrombi

Definition. Clots that form in the fetal circulation obstruct

blood flow to the villi, rendering them nonfunctional for

the transfer of oxygen and nutrients from the mother to

the fetus. Fetal thrombotic vasculopathy (FTV) refers to the

changes in stem vessels and villi that follow occlusion and

cessation of blood flow. Related lesions or terms with

similar connotations include fetal stem artery thrombosis

[43], fibrinous vasculosis [165], intimal fibrin cushion

[35], avascular terminal villi [158, 160], and hemorrhagic

endovasculitis [161, 162].

Etiology. The rules of Virchow’s triad apply to throm-

boses in the placenta. Stasis, vascular injury, and

a hypercoagulable state, especially in combination, may

result in clots in the fetal circulation. The most common

cause of stasis is chronic partial or recurrent intermittent

umbilical cord compression resulting from cord entangle-

ments or anatomic factors (excessive length, hypercoiling,

etc.). Stasis may also result from compression of

velamentous vessels or in the meandering vascular spaces

of chorangiomas or mesenchymal dysplasia. Vascular

injury may be due to a fetal inflammatory response to

infection, exposure to cytokines or meconium, or

vascular inflammation in VUE (VUE with obliterative

vasculopathy). Hypercoagulable states occur in inherited

(factor V Leiden, protein S or C deficiency, etc.) and

acquired thrombophilias (antiphospholipidemias, lupus

erythematosus). The occurrence of a thrombophilic state

in the mother or newborn does not by itself predict vas-

cular lesions in the placenta or fetus, but it may represent

a risk factor in association with other conditions [10].

Pathology. Thrombi in large vessels of the chorionic

plate or umbilical cord are often visible on gross inspec-

tion (> Fig. 19.81). Villi in the distribution of a large

thrombosed vessel form a pale triangular area often with

the same consistency as the surrounding parenchyma

(> Fig. 19.82). Older lesions may be firmer, gray-white,

and better delimited. Both thrombi and villous lesions are

subtle, sometimes better estimated after formalin fixation.

In the majority of cases, the occluded vessels are small,

. Fig. 19.81

Chorionic vessel thrombus. This large chorionic plate vessel

is occluded by a hard white thrombus

. Fig. 19.82

Fetal vascular obstruction. When a large fetal vessel is

occluded, the downstream villous changes are visible as

a pale wedge shaped area
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associated with small clusters of distal fibrotic avascular

villi that are identifiable only microscopically.

The evolution of large vessel thrombi is similar to that

in other sites except organization does not occur. Recent

thrombi expand the vessel, are attached, and may have

a layered appearance. The endothelium disappears and

spindle-shaped cells invade the thrombus producing a

multilocular pattern (septation) (> Fig. 19.83). The eryth-

rocytes fragment and blend into adjacent connective

tissue. Smooth muscle may disappear and the wall may

calcify.

The villi distal to an occluded vessel show a sequence of

distinctive alterations. Early changes include karyorrhexis

of intravascular, endothelial, and villous stromal cells with

destruction of capillaries and extravasation of red cells

(> Fig. 19.84). The stroma is mineralized and may be

hypercellular. This constellation of alterations, currently

termed villous stromal vascular karyorrhexis, is identical to

hemorrhagic endovasculitis as originally described by

Sander [161]. Eventually, the villi become fibrotic with

bland, densely collagenized, hyalinized stroma (fibrotic

avascular villi – FAV) (> Fig. 19.85). The surrounding

syncytiotrophoblast is preserved and often knotted. Larger

stem vessels distal to the occlusion show fibromuscular

sclerosis. The thrombosed vessel resulting in these distal

villous alterations may or may not be apparent depending

on the plane of sectioning. The same sequence of changes

occurs diffusely throughout the entire placenta after

IUFD. The diffuse versus focal nature helps distinguish

involutional from pathologic vascular alterations.

Clinical significance. A committee of the Perinatal

Section of the Society for Pediatric Pathology has

suggested terminology and criteria for the reproducible

diagnosis of fetal vascular obstructive lesions. They

emphasized that the prognostic importance of fetal vas-

cular obstructive lesions is related to their severity,

recommending that the diagnostic term fetal thrombotic

vasculopathy (FTV) be reserved for cases with severe

involvement defined as an average of >15 affected villi

per slide [138]. FTV is associated with neonatal

. Fig. 19.83

Fetal vascular obstruction. Red cell extravasation and

septation in fetal stem vessels

. Fig. 19.84

Fetal vascular obstruction, villous stromal-vascular

karyorrhexis. Fragmented red cells are extravasated and

there is nuclear debris in and around terminal villous

capillaries. These represent early changes in villi

downstream from an occluded vessel

. Fig. 19.85

Fetal vascular obstruction, fibrotic avascular villi. Fibrotic

avascular villi reflect fetal vessel occlusion, contrasting with

the functional villi in this placenta from a liveborn baby
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encephalopathy [97], cerebral palsy [130], IUFD, and fetal

and neonatal thromboocclusive disease [83, 146]. FTV

represents a major placental pathologic finding in IUGR

and discordant twin growth [140].

The negative effects of FTVoccur in at least two ways.

First, the presence of thrombi in fetal circulation of the

placenta indicates the potential for thrombi to occur else-

where either as a result of generalized activation of the

fetal coagulation system or direct embolism. Thrombi or

emboli and infarcts in the fetal brain, kidney, lung, and

liver causing severe perinatal liver disease have been

reported [25, 30, 83]. While there is definite connection

when clots in the placenta and fetus occur together, the

finding of FTV in the placenta alone is not predictive. The

prevalence of systemic thrombi or infarcts among new-

borns with placental FTV is low [87]. A second form of

injury results from reduction of placental reserve caused

by loss of a significant fraction of the placental circulatory

bed. The occurrence of multiple lesions in the same pla-

centa compounds the prospects for injury [138, 145, 187].

Intimal Fibrin Cushions and Fibrinous
Vasculosis

DeSa described intimal fibrin cushions composed of intra-

mural fibrin deposits and proliferating fibroblasts forming

non-occlusive intraluminal protrusions, some calcified, in

chorionic veins (> Fig. 19.86) [35]. The finding was attrib-

uted to local injury from elevated venous pressure. Clinical

associations included low birth weight, abruption, maternal

hypertension, and intrapartem hypoxia. Emphasizing asso-

ciated wall edema, Scott et al. described a similar lesion,

fibrinous vasculosis, associated with stillbirth and other

adverse outcomes [165]. Currently these large vessel lesions

are classified as intimal fibrin cushions and are thought to

be pressure-related changes affecting vessels between the

actual site of fetal vascular obstruction and the terminal

villi [138]. They are often associated with other evidence of

fetal vascular occlusion in distal villi including fibrotic

avascular villi and villous stromal vascular karyorrhexis.

Fetal Vascular Narrowing and Increased
Umbilical Vascular Resistance

Doppler velocimetry studies have identified a group of

growth-restricted fetuses with increased resistance to

fetal blood flow. In general, these placentas are small

with distal villous hypoplasia. Small fetal stem arteries in

such cases have been described as narrowed with thick-

ened walls [53], an observation supported by morpho-

metric studies [42, 100]. When severe and in the setting of

a strong supporting clinical history, these changes may be

noted, but they overlap significantly with post-delivery

arterial vasospasm.

Villous Edema and Villous Stromal
Hemorrhage

Abnormal accumulations of fluid in the villous stroma

occur in three different contexts, each with distinct patho-

logic features. The first and most obvious form is the gross

villous swelling of hydatidiform mole and certain other

abnormal karyotypes (triploidy, monosomy X). A second

pattern occurs in intermediate and terminal villi that are

expanded by fluid in small discrete stromal lacunar spaces.

Normal immature intermediate villi have a similar appear-

ance but lack the expanded outlines caused by edema. This

pattern of edema is associated with more severe grades

and stages of ACA, most often in premature and VLBW

newborns. In this context, severe edema is predictive of

neurologic impairment [105, 138, 145]. Occasionally vil-

lous edema may occur with ACA at or near term or with

abruption. The third category of villous edema occurs in

fetoplacental hydrops in which all villi, terminal and stem,

are diffusely edematous and relatively immature.

Hemorrhage into the villous stroma (villous stromal

hemorrhage) is thought to result from capillary rupture

due to acute ischemia. It is most common in pre-

term placentas with clinically suspected abruption

(> Fig. 19.74).

. Fig. 19.86

Intimal fibrin cushion. Fibrin(oid) is deposited in the wall of

large chorionic plate vessel. Mural calcification is consistent

with a long-standing process
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Chorangiosis

Villous chorangiosis is a form of villous hypervascularity

in which villi have expanded outlines and contain numer-

ous capillaries. Groups of more than 10 terminal villi with

more than 10 capillaries (actually more than 15 are usually

present) involving several areas per microscopic section is

definitional [4] (> Fig. 19.87). The capillaries are centrally

located with a thin basement membrane, and pericytes are

absent. This condition is distinguished from congestion in

which capillaries are prominent but normally distributed

and not numerically increased.

Chorangiosis occurs in approximately 7% of pla-

centas, usually at or near term, and often large with

delayed villous maturation. The changes are common in

diabetics. The occurrence of chorangiosis in pregnancies

at high altitude suggests that it is an adaptive response to

hypoxia [177]. While frequent in cases with abnormal

outcome, chorangiosis has not yet been shown to be an

independent causative factor [110].

In diffuse, multifocal chorangiomatosis, villous capil-

laries are also numerically increased, but unlike chorangiosis,

they are accompanied by pericytes, involve stem villi, and

usually occur in immature placentas of less than 32 weeks.

The clinical significance of this recently described and

uncommon lesion has not been fully defined [110].

Subamnionic Hematoma

A subamnionic hematoma lies between the amnion and

chorion on the fetal surface of the placenta. It most often

results from trauma to the chorionic vessels during delivery,

especially after excessive traction on the umbilical cord.

Occasionally, particularly if the umbilical cord is short or

entangled, sufficient traction may develop during labor to

cause vessel rupture and significant fetal blood loss. This is

virtually impossible to distinguish from the common third-

stage hemorrhage. Laceration of chorionic plate vessels

during amniocentesis may also lead to subamnionic hem-

orrhage, sometimes severe. Older subamnionic fibrin clots

form dome-shaped blisters containing a mixture of brown-

tinged fluid and fibrin. Lesions diagnosed by ultrasound

between the 18th and 30th weeks of gestation have been

associated with elevated maternal alpha-fetoprotein levels,

vaginal bleeding, polyhydramnios, and IUGR [33].

Fetal Membranes

The fetal membranes and contiguous placenta form a sac

containing amnionic fluid in which the fetus grows and

develops. The fetal membranes provide a crucial barrier

against infection, contain the amnionic fluid, and have

metabolic functions including the modulation of events

related to the onset of labor. The fetal membranes examined

in their natural anatomic configuration after reconstructing

the gestational sac as it exists in utero permits assessment of

size, completeness, membrane insertion, and point of rup-

ture. The distance from the point of membrane rupture to

the edge of the placental disk reflects the site of uterine

implantation; the lower the implantation, the closer the

membrane rupture site is to the disk. A configuration indic-

ative of low implantation should prompt consideration of

associated conditions such as marginal hematoma or pla-

centa accreta. Microscopic sections of the fetal membranes

include fetal amnion and chorion and maternal decidua.

The amnion is composed of amnionic epithelium and

a connective tissue layer separated from the surrounding

chorion by a loose spongy layer. The chorion is also com-

posed of a connective tissue layer and a cellular layer

containing chorionic type IT and atrophied villi. The most

peripheral layer is maternal decidua (> Fig. 19.5).

Squamous Metaplasia

Foci of squamous metaplasia are slightly elevated, some-

times targetoid, pearly-white macules that tend to be most

numerous at the site of cord insertion (> Fig. 19.88).

Although they are generally nomore than a fewmillimeters,

rarely they may form larger plaques. Histologically, foci of

squamous epithelium, with or without keratinization, have

. Fig. 19.87

Chorangiosis. Small, central villous capillaries are greatly

increased
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a sharp transition with the surrounding amnionic epithe-

lium. Squamous metaplasia has no clinical significance, but

it is important to distinguish from amnion nodosum,

which it superficially resembles grossly.

Amnion Nodosum

Definition and pathology. Amnion nodosum is a rare con-

dition in which the amnionic surface is studded with

small (1–5 mm), irregular, yellowish elevated nodules

(> Fig. 19.89). These nodules are generally concentrated

on the chorionic plate, particularly around the insertion

of the umbilical cord, although theymay occur anywhere on

the amnionic surface. The nodules are composed of amor-

phous, eosinophilic material containing cells and hair

fragments (> Fig. 19.89). The amnionic epithelium may

be totally or partially preserved or absent beneath the

nodules, and a layer of amnionic epithelium is commonly

present over their surfaces.

Etiology and clinical features. Amnion nodosum is asso-

ciated with oligohydramnios. The particulate debris and

cellular elements from the fetal epidermis, oral cavity, uri-

nary and gastrointestinal tracts, and the amnion itself are

abnormally concentrated when amnionic fluid is scant and

are deposited on the amnionic surface. The cause of the

oligohydramnios varies. In many cases, a fetal urinary tract

abnormality (renal agenesis or urinary tract obstruction) is

responsible for diminished fetal urine resulting in decreased

amnionic fluid. Oligohydramnios may occur in association

with IUGR or in the donor twin in the twin–twin transfu-

sion syndrome. Long-standing amniorrhea is less likely to

result in amnion nodosum than decreased amnionic fluid

production, presumably because in the former, the cellular

and particulate debris are lost along with the amnionic

fluid. Amnion nodosum is a reliable indicator of

oligohydramnios that should prompt an investigation for

fetal abnormalities known to accompany it, including uri-

nary tract anomalies and pulmonary hypoplasia.

Amnionic Bands

Definition. Separation of the amnion and chorion results in

amnionic fragmentation, shredding, and exposure of

mesoblastic tissue, leading to the formation of thin fibrous

strands. These encircle fetal limbs, digits, neck, and umbil-

ical cord, causing characteristic constriction, amputation,

and syndactyly (> Fig. 19.90). Some babies with character-

istic amnionic band defects have additional structural

. Fig. 19.88

Squamous metaplasia. Squamous metaplasia is visible as

elevated white macules

. Fig. 19.89

Amnion nodosum. Irregular elevated amnionic nodules (left) correspond to nodular deposits composed of degenerating cell

fragments and hair embedded in amorphous granular material (right)

1046 19 Diseases of the Placenta



anomalies, usually severe, including major limb deficien-

cies, body wall or open cranial defects, short umbilical cord,

club feet, or internal abnormalities. The wide spectrum of

anomalies in this condition has been variously referred to as

the amnionic band syndrome, amnionic band disruption

complex, early amnion rupture sequence, limb–body wall

complex, and amnion adhesion malformation syndrome.

Pathology.Gross identification of the bands and strings

may be difficult, sometimes facilitated by submersion of

the placenta in water. The surface of the placenta may be

dull and slightly roughened, also subtle findings. Micro-

scopically, the bands usually consist of fibrous tissue,

but occasionally amnionic epithelium is recognizable.

Amnion is absent from the placental surface and the

. Fig. 19.90

Amnionic bands. Amnionic bands entangle limbs (a), digits (b), and the umbilical cord (c)
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chorion is fibrotic. In cases associated with body wall or

open cranial defects, the amnion may be continuous with

the fetal skin at the site of the defect. Broad adhesions may

occur between the placenta and fetus.

Etiology. Multiple theories have been proposed to

explain the abnormalities in this syndrome. Torpin

strongly espoused the concept that amnionic bands

cause the structural defects [182]. The widely variable

nature of the defects has been attributed to the timing of

amnionic rupture; early rupture is thought to result in

fetal compression, tethering, or swallowing of bands,

resulting in severe multisystem defects, whereas constric-

tion and amputation defects in limbs and digits have been

attributed to amnionic rupture later in pregnancy.

Malformations are thought to result when a band inter-

feres with the normal sequence of embryonic develop-

ment. Kalousek maintains that the extent of amnionic

bands is as important as the developmental stage at

which they occur in determining of the pattern of fetal

involvement [72]. The etiology of amnionic rupture is

unknown. Amnionic bands have been noted rarely after

trauma, amniocentesis, and in women with connective

tissue disorders. Others have postulated that the amnionic

bands are secondary and that the more severe fetal abnor-

malities are the result of vascular disruption or a primary

embryologic defect.

Clinical significance. The recognition of amnion rup-

ture and its consequences are important in counseling

parents because the risk of recurrence is negligible. Unless

accompanied by typical constriction/amputation lesions,

major craniofacial or body wall defects may be difficult to

diagnose. An important clue is the variety and asymmetry

of the fetal defects, which are unlike the pattern of any

heritable syndrome. No two cases are alike.

Meconium Stain

Definition and frequency. Meconium, the intestinal con-

tents of the fetus, is commonly passed into the amnionic

fluid. The reported prevalence ranges from 7 to 25%.

Meconium passage is especially common in post-term

placentas, present in up to 31%. It is unlikely to be present

before 30 weeks.

Pathology. Meconium can often be identified on gross

examination, its appearance correlating roughly with

the chronicity of meconium passage. Meconium passed

shortly before delivery may be recognizable as such. The

membranes become progressively green-stained and

slimy, with longer exposure, dark and edematous, and

eventually dull, muddy brown (> Fig. 19.91).

Microscopically, free meconium consists of amor-

phous green-brown material and anucleate squames. The

amnionic epithelium exposed to meconium shows degen-

erative changes including heaping, stratification, and

eventually nuclear pyknosis and necrosis. There may be

marked edema of the spongy layer. With time, meconium

is engulfed by macrophages in the amnion, chorion, and

decidua (> Fig. 19.92). In vitro studies indicate that

meconium appears in amnionic macrophages in 1 h and

in deeper chorionic macrophages within 3 h [99]. How

closely these observations approximate events in vivo is

unknown. Meconium is usually scant in the umbilical

cord due to the paucity of macrophages. As meconium

. Fig. 19.91

Meconium stained placenta

. Fig. 19.92

Meconium reaction. Amnionic epithelium is heaped and

stratified with macrophages containing meconium in the

subjacent stroma
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passes through the membranes and cord, it eventually

reaches the large fetal vessels where the toxic effect of its

constituents can lead to apoptotic cell death of medial

smooth muscle cells at the periphery of umbilical or cho-

rionic plate vessels (> Fig. 19.93).

Meconium must be distinguished from hemosiderin,

generally a larger, more refractile, and yellowish crystalline

granule. Iron stain is helpful when an ambiguous pigment

is encountered. Lipochrome and nonhemosiderin,

nonmeconium pigments of unknown composition, have

been identified in a variety of diverse clinical situations. It

has been hypothesized that these pigments may represent

metabolites of remotely passed meconium.

Clinical significance. Meconium staining has long been

perceived as an indicator of perinatal morbidity. Meconium

passage has been significantly associated with parameters of

fetal distress including low Apgar scores, umbilical artery

pH of 7.0 or less, respiratory distress, seizures in the first

24 h, and need for delivery room resuscitation. Neonatal

morbidity of all kinds has been significantly associated with

meconium stained as compared to clear amnionic fluid

[84]. Equally clear is that many infants, especially at term

or post-term, pass meconium as a reflection of physiologic

maturity, usually unassociated with significant problems.

The role of meconium as the primary factor in perinatal

injury is, therefore, controversial. The most important con-

sideration is the circumstance under which meconium is

passed. Meconium staining is often superimposed on other

significant pathologies, especially chorioamnionitis, that

may represent the major injurious factors. Meconium may,

however, potentiate the effects of these underlying patholo-

gies. For example, the growth of group B streptococcus is

enhanced by the presence ofmeconium, andmeconium has

been shown to inhibit neutrophil function in vitro.

Meconium may induce injury directly (in amnionic

epithelium and umbilical and chorionic plate vessels) and

has also been demonstrated to cause vasoconstriction,

a potential cause of ischemia [5, 173]. There is some

evidence that meconium may interfere with surfactant

function and, in high enough concentrations, have

a direct toxic effect on type II pneumocytes, possibly

contributing to the meconium aspiration syndrome [27].

The role of meconium as the primary factor in the meco-

nium aspiration syndrome is controversial. Autopsy

studies indicate that in most cases, meconium aspiration

syndrome is of prenatal origin, especially in relation to

intrauterine infection and chronic hypoxia [52].

Gastroschisis

Gastroschisis is a defect in the paraumbilical abdominal

wall through which bowel protrudes. This is distinguished

from the more common omphalocele in which bowel

protrudes into a saccular defect at the cord insertion

but remains enclosed in peritoneum and amnion.

Gastroschisis is characterized by extensive fine, uniform

vacuolization of amnionic epithelial cells (> Fig. 19.94).

. Fig. 19.93

Meconium induced vascular changes. The outer smooth

muscle in the wall of this umbilical artery has undergone

apoptosis in response to prolonged meconium exposure.

The nuclei are pyknotic and the cytoplasm is dense and

eosinophilic

. Fig. 19.94

Gastroschisis. The amnionic epithelium in gastroschisis

shows fine vacuolation. The epithelial stratification in this

case is the result of meconium passage
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Ultrastructural studies confirm that the vacuoles contain

lipid, but the origin of the lipid is obscure. These amnionic

changes are not present in omphalocele.

Extramembranous Pregnancy

Rarely the amnion and chorion rupture completely leav-

ing the fetus to develop outside the membranes. The

placenta is invariably circumvallate and the umbilical

cord is short. Amnion nodosum and membrane hemosid-

erin deposits are common. Pulmonary hypoplasia is com-

mon and often fatal. Compression deformities may occur.

There is often a maternal history of amniorrhea and vag-

inal bleeding.

Umbilical Cord

Normal Anatomy and Embryonic
Development

Early in gestation, the blastocyst is filled with a loose mesh-

work of extraembryonic mesoderm that cavitates centrally

to form the chorionic cavity. The embryonic structures are

connected to the trophoblastic shell by a bridge of extra-

embryonicmesoderm, the connecting stalk, and forerunner

of the umbilical cord. The yolk sac and the allantois pro-

trude into the connecting stalk. As the amnion enlarges, the

embryo prolapses into the amnionic cavity, progressively

lengthening the connecting stalk. The allantoic vessels con-

nect with vessels developing independently in the villi to

establish the fetoplacental (chorioallantoic) circulation.

The normal umbilical cord contains two arteries and

one vein suspended inWharton’s jelly, a loosely structured

myxoid tissue covered by firmly attached amnion.

Wharton’s jelly is derived from the extraembryonic mes-

enchyme and consists of myofibroblasts and abundant

ground substance. The combination of loose gel and

contractile cells helps maintain turgor and protect the

vessels against compression. The umbilical cord is sup-

plied by oxygen and nutrients from the umbilical vessels.

No other vessels or lymphatics are found in the normal

umbilical cord. Most umbilical arteries are either fused

or connected via an anastomosis (Hyrtl’s anastomosis)

generally within 1.5 cm of the placental insertion site.

This connection is important to equalize flow and

distribute blood uniformly to the placenta. The normal

umbilical cord is spiraled, usually counterclockwise

(counterclockwise/clockwise = 7:1), and the average num-

ber of coils is �0.2 coil/cm. The spiral is established early

in the first trimester as demonstrated sonographically.

Vestigial Remnants

Vestigial remnants dating back to formation of the

connecting stalk and umbilical cord are common micro-

scopic findings. The presence of vestigial remnants has not

been correlated with congenital anomalies, maternal age,

race, gravidity, or gestational age at delivery. Remnants of

the allantoic duct are frequent (about 15%) in the proxi-

mal portion of the cord. They are lined by flat or cuboidal

cells reminiscent of transitional epithelium, with or with-

out a lumen (> Fig. 19.95). Allantoic remnants are located

between the umbilical arteries. Rarely, they are large

. Fig. 19.95

Allantoic (left) and omphalomesenteric remnants (right)
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enough to expand the cord or they may remain patent

predisposing to urinary leakage from the cord stump.

Traces of the omphalomesenteric duct, which connects

the fetal ileum and the yolk sac in the early embryo, are

infrequent, occurring in 1.5% of umbilical cords. These

remnants are usually discontinuous, located peripherally,

and lined by columnar cells resembling intestinal epithe-

lium (> Fig. 19.95). Omphalomesenteric remnants some-

times have a muscular wall, occasionally containing

ganglion cells, liver, pancreas, gastric, or small intestinal

mucosa. Vitelline vessels may accompany omphalome-

senteric remnants or they may occur in isolation. These

are usually paired but sometimes clustered, lined by endo-

thelium lacking a muscular coat. Omphalomesenteric

remnants are of little clinical significance. They are rarely

associated with Meckel’s diverticulum, small intestinal

atresia, or intestinal protrusion into the cord that may be

inadvertently clamped or cut. Cystic omphalomesenteric

remnants are rare, more common in males (M:F = 4:1).

The yolk sac remnant is commonly visible as a small white

nodule between the amnion and chorion composed of

amorphous basophilic material histologically.

Stasis Problems and ‘‘Cord Accidents’’

The umbilical cord is a crucial lifeline between the fetus and

placenta. Cessation of or diminished umbilical blood flow

can result in severe fetal compromise or death. Umbilical

flowmay be compromised bymechanical factors (compres-

sion), vessel damage (trauma, inflammation, or meco-

nium), or thrombosis. Cord abnormalities with the

potential for obstruction of blood flow – abnormal coiling,

stricture, abnormal length, true knots, entanglements, pro-

lapse, and velamentous insertion – have been associated

with increased risk of IUFD, IUGR, and neurologic injury

[12, 13]. Many of these conditions are related; true knots

and excessive coiling commonly occur in long cords, and

stricture almost always occurs in a hypercoiled cord.

Chronic partial or intermittent flow obstruction may be

evidenced by umbilical, chorionic, or stem vessel dilata-

tion and thrombosis, intimal fibrin cushions, and/or vil-

lous alterations reflecting fetal vascular occlusion (FAV/

villous stromal–vascular karyorrhexis) [113]. Based on

these findings, non-acute cord compression has been

implicated in over half of unexplained fetal deaths. Acute

flow obstruction may supervene when a knot or entangle-

ment tightens during delivery or there is cord prolapse.

Doppler studies have confirmed that cord obstruction and

compression impede venous return. Increasingly sophis-

ticated imaging techniques provide opportunities for

better assessment of the relationship between pathologic

findings and significant alterations in blood flow.

Cord Length

Umbilical cord length is an important parameter most

accurately documented in the delivery room before the

cord shrinks or cord segments are removed for other

studies. Cord length declines by as much as 7 cm during

the first few hours after delivery. Standards for cord length

relative to gestational age have been established [84]. The

mean cord length at term is about 55–60 cm.

Cord length reflects factors that influence its growth –

mainly tensile forces related to fetal activity and intrauter-

ine conditions affecting fetal movement. Umbilical cord

growth slows during the last trimester as room for fetal

movement declines, although some cord growth occurs

normally until term. Conditions restricting fetal mobility

– amnionic bands, oligohydramnios, and crowding (mul-

tiple pregnancy) – are often associated with relatively

short cords. Infants with Down’s syndrome have short

cords. Naeye has correlated short cord with subsequent

motor and mental impairment [104]. Whether cord

length as an indirect indicator of fetal movement can be

correlated ultimately with antenatal neurologic develop-

ment deserves further study.

Extremes of cord length are associated with potentially

adverse outcomes. Some consideration of relative as well

as absolute cord length is appropriate. For example, a long

cord with extensive looping may function as a relatively

short cord.

Short Cord

Definition and frequency: Gardiner’s calculation that

a normal vertex delivery requires a minimum cord length

of 32 cm provides a common definition of an abnormally

short cord [49]. Using this definition, between 0.4 and

0.9% of umbilical cords are abnormally short. Berg and

Rayburn found that 2% of cords are less than 35 cm [19].

Clinical significance: Unduly short cords have been

linked to fetal distress in some cases, although blood pH

and base deficit values in short cords are reportedly the

same as in cords of normal length [19]. In the absence of

fetal anomalies, short cords have been associated with low

Apgar scores, neonatal hypotonia, and need for resuscita-

tion. Short cords may be associated with rupture or hem-

orrhage, delayed second stage of labor, abruption,

subamnionic hemorrhage, and uterine inversion. At the
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extreme, there may be complete or near-complete cord

absence (acordia) characteristically associated with fetal

anterior abdominal wall defects that are directly attached

to the placenta.

Long Cord/Entanglements/Prolapse

Definition and frequency. Excessively long cords have been

variously defined as greater than 70 [13], 80 [19], or 100 cm

[84]. Cord entanglements encircling the fetal neck, body,

and extremities are common, occurring in about 23% of

deliveries, but they are much more common in excessively

long cords. Umbilical cord prolapse is an obstetric emer-

gency defined as presentation of the cord in advance of the

presenting part, occurring in 0.25–0.5% of deliveries.

Clinical significance. Long cords have been associated

with IUGR, IUFD, brain imaging abnormalities, and poor

neurologic outcomes [12, 13]. Histological evidence con-

sistent with venous obstruction has been described in the

placenta. Abnormally long cords are also associated with

excess knotting, hypercoiling, entanglements, and pro-

lapse. Most cord entanglements do not have adverse out-

comes, but some may result in cord compression. Tight

entanglements have been associated with low Apgar scores

and stillbirths. Babies with sonographically documented

nuchal cords have higher rates of cesarean section and

NICU admission. Nuchal cords have been demonstrated

as a cause of IUGR, indicating that the deleterious effect is

long term in some cases [175]. Tight nuchal cords

restricting venous return may result in neonatal anemia

or even hypovolemic shock. Cerebral palsy has been linked

to tight nuchal cords at delivery [109]. Cord prolapse has

a perinatal mortality rate of 20% [91].

Pathologic changes. Constriction of the umbilical cord

and the encircled fetal part may be dramatic in some cord

entanglements. Cord compression may be associated with

edema, venous congestion, hemorrhage, and thrombosis

of umbilical or large chorionic plate vessels and/or villous

abnormalities reflecting fetal vascular occlusion.

Knots

Frequency and etiology. Between 0.35% and 0.5% of umbil-

ical cords contain true knots. True knots (> Fig. 19.96)

should be distinguished from false knots, which are focal

accentuations of the vascular spiral, a varicosity, or excess

Wharton’s jelly (> Fig. 19.97). True knots are thought to

be related to fetal movement and are increased in long

cords, male fetuses, monoamnionic twins, multigravidae,

and in association with excess amniotic fluid. They occur

with equal frequency in abortions and term deliveries

indicating that they probably develop early in pregnancy

when there is ample opportunity for movement.

Pathology. Umbilical cord knots should be assessed for

evidence of chronicity, tightness, and circulatory compro-

mise. In long-standing tight knots, there is grooving and

loss of Wharton’s jelly with constriction of blood vessels,

changes that persist when the knot is untied. Thrombosis

of umbilical or chorionic plate vessels, sometimes calci-

fied, and villous alterations reflecting fetal vascular

occlusion indicate chronic vascular obstruction. Acutely

tightened knots may be associated with venous distention

distal to the knot, edema, and villous vascular congestion.

. Fig. 19.96

True knots. Long cord with two true knots (Used with

permission of the American Registry of Pathology/Armed

Forces Institute of Pathology)

. Fig. 19.97

False knot
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Clinical significance. True knots are associated with

an overall perinatal mortality rate of 8–11%, attributable

to their potential for fetal circulatory obstruction

(> Fig. 19.98). Either an acutely tightened or long-

standing knot may be responsible for intrauterine or

intrapartum fetal death [64]. False knots are generally

of no clinical significance with only rare instances of

thrombosis.

Torsion

Definition and frequency. The normal umbilical cord aver-

ages about 0.2 coils/cm (coiling index = no. of coils per

cord length). Hypercoiled cords are generally considered

to be those in which the coiling index is >0.3 coils/cm, and

hypocoiled cords are those in which the coiling index is

<0.1 coils/cm [84]. In one study, 7.5% of 120 unselected

placentas had hypocoiled cords and 20% had hypercoiled

cords [92]. About 4–5% of cords are noncoiled. Umbilical

cord coiling is thought to reflect fetal movement; it is

decreased in association with uterine constriction or

fetal abnormalities that affect movement. Hypocoiled

cords have been reported to occur more commonly in

twins and in babies with chromosomal abnormalities.

Hypercoiling is more common in long cords, male

fetuses, multigravidae (presumably due to more room

for fetal movement), and in association with maternal

cocaine use.

Pathology. Hypercoiling may be localized or affect the

entire cord (> Fig. 19.99) or be associated with stricture

(> Fig. 19.100). Thrombosis of umbilical and chorionic

plate vessels, intimal fibrin cushions, and vascular calcifi-

cation suggest a chronic process in some cases. Hypocoiled

cords are often thin with decreased Wharton’s jelly.

Clinical significance. Hypercoiled cords have the

potential for blood flow obstruction. Hypercoiling has

been associated with adverse fetal outcome, including

fetal IUGR, intolerance of labor, and IUFD [32]. Absent

or minimal coiling is associated with fetal anomalies,

chromosomal errors, fetal distress, and increased fetal

and neonatal morbidity and mortality.

Stricture

Definition and etiology. An umbilical cord stricture is

a sharply defined, usually short narrowed segment with

decreased Wharton’s jelly and vascular constriction

. Fig. 19.98

Tight knot resulting in intrauterine fetal demise (IUFD).

(Used with permission of the American Registry of

Pathology/Armed Forces Institute of Pathology)

. Fig. 19.99

Hypercoiled cord

. Fig. 19.100

Hypercoiled cord with stricture and intrauterine fetal

demise (IUFD). (Used with permission of the American

Registry of Pathology/Armed Forces Institute of Pathology)
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(> Fig. 19.100). The etiology is unknown, but it rarely

occurs outside the setting of excess torsion. Alternatively,

it has been hypothesized to be the result of a primary

deficiency of Wharton’s jelly, perhaps an exaggeration of

the normal gradual loss of Wharton’s jelly at the fetal end

of the umbilical cord.

Pathology. Strictures are most common at the fetal end

of the cord, although occasionally they may occur at the

placental end or elsewhere. They are usually associated

with excessively long and hypercoiled cords. Many are

seen in association with macerated fetuses, although the

abnormality is not confined to abortions. The strictured

segment shows decreased Wharton’s jelly and vascular,

especially venous, compression. Placental surface vessels

may be thrombosed.

Clinical significance.Umbilical cord strictures are often

associated with abortion [115]. Strictures have recurred in

successive pregnancies and have been proposed as a cause

of non-immune hydrops.

Cord Diameter

Umbilical cord diameter is affected by the number of

vessels and the amount and fluid content of Wharton’s

jelly. Nomograms generated from uncomplicated preg-

nancies indicate a progressive increase in sonographic

cord diameter and cross-sectional area until 32 weeks

gestation with a decline thereafter presumably due to

a reduction in fluid content of Wharton’s jelly. Patel and

colleagues established the normal cord circumference to

be 37.7 � 7.73 mm [114]. Silver and colleagues deter-

mined that cord diameter ranged from 1.25 to 2.00 cm

and circumference from 2.4 to 4.4 cm [174]. The factors

that determine the amount ofWharton’s jelly and its water

content are poorly understood. More cord jelly and vas-

cular spiraling have been associated with better fetal out-

come, while compression patterns on fetal heart tracings

occur more often in cords with decreased fluid content

[174]. A thin (‘‘lean’’) cord with decreased or absent

Wharton’s jelly may be associated with IUGR. At present,

a lean cord is defined as one with a cross-sectional area less

than the tenth percentile as assessed sonographically or

8mm or less along its entire length [121, 139]. Diminished

size appears to be due to a reduction in Wharton’s jelly.

Lean cords tend to have a lower coiling index and reduced

umbilical vein flow normalized for fetal weight [36].

Cord edema, focal or diffuse, occurs inconsistently in

a variety of clinical situations, especially diabetes, but

often the cause is unknown. Edema is more common in

prematures.

Rupture

Complete cord rupture is very rare. Most cord ruptures

complicate precipitous delivery, but rarely rupture may

occur in the early stages of labor or before labor begins.

Short and velamentously inserted cords, trauma, or

inflammation are proposed etiologic factors.

Insertion

Velamentous Insertion and Membranous
Vessels

Definition and frequency. In velamentous insertion, the

cord inserts into the fetal membranes.

Velamentous insertion is a common anomaly, occur-

ring in about 1% of placentas. It is greatly increased in

multiple pregnancies, extrachorial placentas, and in sin-

gle-artery cords. Velamentous insertion is also reportedly

increased in association with cigarette smoking and

advanced maternal age. An associated condition, vasa

previa, occurs when membranous vessels in the fetal

membranes present in advance of a fetal part.

Pathology. After insertion, the umbilical vessels usually

branch in the fetal membranes (> Fig. 19.101). Having

lost their protective covering of Wharton’s jelly and

unsupported by underlying villous tissue, membranous

vessels are vulnerable to injury – traumatic rupture, hem-

orrhage (> Fig. 19.102), compression, and thrombosis,

especially when they traverse the cervical os in advance

of the fetus. The length of membranous vessels provides

. Fig. 19.101

Velamentous insertion
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one measure of the degree of their vulnerability. Membra-

nous vessels are not limited to velamentously inserted

cords but may arise aberrantly from marginally or even

centrally inserted cords, and they regularly supply

succenturiate lobes. As a site of significant pathologic

alterations, all membranous vessels should be inspected

carefully and included in sections for microscopic exam.

Rarely a velamentously inserted cord retains its Wharton’s

jelly, running in the membranes before its vessels branch

(interposito velamentosa).

Etiology. Velamentous cord insertion may be due to

malpositioning of the blastocyst at implantation with

consequent aberrant body stalk – placental disk orienta-

tion (polarity theory). Alternatively, velamentous inser-

tion may result when the placenta ‘‘moves’’ from its initial

implantation site, leaving the cord insertion behind

(trophotropism theory). This placental remodeling, prob-

ably in response to uterine crowding and/or maternal

vascular supply, involves simultaneous atrophy on one

aspect and growth/expansion on the other. The increased

frequency of velamentous cord insertion in multiples, in

uteri with structural defects and foreign bodies and the

sonographic documentation of eccentric placental expan-

sion with conversion of placenta previa to a higher uterine

position support the trophotropism theory.

Clinical features. Velamentous cord insertion has sev-

eral important clinical associations. The best-documented

complications are related to the vulnerability of membra-

nous vessels. Vessel compression with severe fetal distress

or laceration with blood loss, even exsanguination, may

occur suddenly during labor. Although bleeding is most

common frommembranous vessels near the os at the time

of labor, bleeding may also occur antepartum and from

vessels located higher in the uterus. Thrombosis of mem-

branous arteries and veins has been associated with major

fetal thromboembolic events and fetal death.

Velamentous cord insertion also provides a marker for

poor placentation with decreased placental vasculariza-

tion. This may explain its reported association with low

birth weight, low Apgar scores, and abnormal fetal heart-

rate patterns. Velamentous cord insertion has also been

associated with congenital anomalies, occurring in 8.5%

of infants and in as many as 25% of spontaneous abortions

with velamentous cords. The structural anomalies associ-

ated with velamentous cord insertion are deformations

not malformations or disruptions indicating that they

and the velamentous insertion are both the result of com-

petition for intrauterine space. Velamentous cord inser-

tion is significantly more common in monochorionic

gestations with the twin–twin transfusion syndrome than

in those without it.

Marginal Insertion

Definition and frequency. Umbilical cord insertion at the

edge of the placental disk is termed a marginal or

Battledore insertion. Marginal insertion occurs in about

7% of placentas and is hypothesized to develop via the

samemechanism as velamentous insertion (abnormal pri-

mary implantation versus trophotropism).

Clinical associations. The clinical significance of mar-

ginal insertion is debated. Marginal insertion has been

reported to occur with increased frequency in abortions

and malformed infants and in association with neonatal

asphyxia and PTL, although these associations have not

been confirmed by others. Peripheral cord insertion

(velamentous, marginal, and markedly eccentric) has

been associated with discordant growth and SGA in

twins [140].

Furcate Insertion

In furcate insertion, the cord loses Wharton’s jelly before

insertion, leaving the umbilical vessels unsupported

(> Fig. 19.103). Furcate cords may insert velamentously

or into the placental disk.

The unsupported vessels are subject to the same com-

plications as membranous vessels.

. Fig. 19.102

Velamentous insertion. A ruptured membranous vessel is

associated with surrounding hemorrhage (Used with

permission of the American Registry of Pathology/Armed

Forces Institute of Pathology)
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Tethered Insertion (‘‘Amnionic Web’’)

Amnionic webs or chorda are amnionic folds that encase

the cord at the insertion site (> Fig. 19.104).

Large tight amnionic webs may limit mobility of the

cord, potentially compromising blood flow.

Umbilical Vessels

Numerical Variation

Single Umbilical Artery

Definition and frequency. The presence of a single umbili-

cal artery (SUA) is a common and important cord

abnormality. In prospective studies of consecutive deliv-

eries, the frequency of single umbilical artery is consis-

tently somewhat less than 1%, although the frequency is

considerably higher in perinatal autopsy studies (2.7–

12%) and in spontaneous abortions (1.5–2.7%). The fre-

quency of single umbilical artery is higher in white

women, diabetic mothers, multiples, and chromosome

abnormalities especially trisomies.

The likelihood of diagnosing single umbilical artery is

increased when fixed versus fresh cords are examined, and

histologic exam provides the most accurate means of

establishing the diagnosis. Cord vascularity should be

assessed at least 3–5 cm from the placental insertion site

because the umbilical arteries frequently fuse close to the

placenta.

Etiology. Whether single umbilical artery is due to

primary aplasia or secondary atrophy has long been

debated. When specifically sought, histologic evidence of

vascular remnants is demonstrable in some single artery

cords. The higher incidence of single umbilical artery in

fetuses as compared to early embryos provides circum-

stantial evidence that single umbilical artery may be an

acquired defect.

Pathology. Muscular or elastic remnants of an

atrophied vessel are identified in some cases. Single artery

cords are commonly associated with velamentous inser-

tion (as high as 12%), circumvallation, and a magistral

pattern of chorionic blood vessels. On occasion, two

umbilical arteries are present but are of markedly different

size. A difference of at least 1 mm in umbilical artery

diameter as established sonographically is considered

discordance [120] (> Fig. 19.105). Marked umbilical
. Fig. 19.103

Furcate insertion

. Fig. 19.104

Tethered insertion

. Fig. 19.105

Discordant umbilical arteries
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artery discordance may be associated with fetal

anomalies similar to those encountered with single umbil-

ical artery.

Clinical Significance Congenital malformations. There is

a well-documented association between single umbilical

artery and fetal malformations, but there is no particular

organ or specific abnormality characterizing this asso-

ciation. Any organ system may be affected, and

malformations are frequently multiple. Congenital

malformations are most numerous and most severe in

stillborn and aborted babies and those dying in the neo-

natal period. Infants with single artery cords but no

detectable abnormalities at birth who survive the neonatal

period are unlikely to have other significant abnormalities

detected subsequently. Single umbilical artery is almost

invariable in sirenomelia and acardiac fetuses. Whether

single umbilical artery plays a role in the development of

congenital malformations or is just another manifestation

of them is unclear.

Perinatal mortality. The perinatal mortality rate of

infants with single umbilical artery is greatly increased

(11–41%). This is attributable to associated major

malformations in most instances, although otherwise nor-

mal infants with single umbilical artery have an increased

perinatal mortality rate as well. The sonographic demon-

stration of decreased Wharton’s jelly in single artery cords

may contribute to cord vulnerability.

Low birth weight. Single umbilical artery is associated

with low birth weight even when infants with mal-

formations are excluded from analysis.

Vascular Abnormalities

Segmental Thinning

Quereshi and Jacques reported segmental thinning of

umbilical vessels with virtual absence of the media in

1.5% of consecutively examined placentas [119]. The

umbilical vein was involved in the majority of cases,

although on occasion, one or both arteries exhibited iden-

tical changes. Both superficial and medial aspects of the

vessels exhibited wall deficiencies. Segmental vascular

thinning was accompanied by fetal malformations in

a significant number of cases, and there was a high inci-

dence of fetal distress.

Meconium-Induced Necrosis

Long-standing meconium exposure may induce muscle

necrosis in umbilical and chorionic plate vessels.

Myonecrosis usually involves the superficial aspects of

the arteries closest to the surface. The necrotic cells are

rounded with dense eosinophilic-smudged cytoplasm and

pyknotic nuclei (> Fig. 19.93) [82]. Meconium-associated

vascular necrosis has been linked to cerebral palsy [145].

In addition to vascular damage, meconium has been

shown to cause vasoconstriction of umbilical vessels in

vitro [5].

Ulceration

Linear ulceration ofWharton’s jelly with vascular necrosis,

aneurysmal dilatation, and rupture may result in

intraamnionic hemorrhage, profound fetal anemia, and

fetal death in utero (> Fig. 19.106). These cord anomalies

. Fig. 19.106

Ulceration of Wharton’s jelly. Necrosis of Wharton’s jelly with thinning and rupture of umbilical vessels resulted in IUFD in

this baby with duodenal atresia (Used with permission of the American Registry of Pathology/Armed Forces Institute of

Pathology)
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have been described in association with fetal intestinal

atresia.

Thrombosis

Definition and frequency. Thrombosis of umbilical vessels

may be occlusive or non-occlusive, and is often associated

with similar changes in chorionic plate or stem villous

vessels. Thrombosis of umbilical cord vessels is uncom-

mon, occurring in 1 in 1,300 deliveries, 1 in 938 perinatal

autopsies, and 1 in 250 high-risk pregnancies [164].

Etiology. Thrombi may be associated with cord com-

pression, abnormal coiling, knots, stricture, hematoma,

inflammation, anomalous insertion, amnionic bands, or

entanglements. Other factors such as thrombophilic states

could act synergistically to precipitate thrombosis. In

many instances, the etiology is obscure.

Pathology. Thrombi more commonly involve the

umbilical vein alone (71%) with a lesser frequency of

combined vein and artery thrombosis (18%) or arterial

thrombosis alone (11%). Thrombi may be associated with

vessel calcification and necrosis (> Fig. 19.107). The cho-

rionic plate and stem villous vessels may be similarly

affected.

Clinical significance. Fetal morbidity and mortality is

high, particularly with occlusion of both umbilical arter-

ies. Thrombi may embolize to the fetus causing infarcts in

fetal organs or they may result in the loss of a significant

fraction of the fetoplacental circulatory bed. Thrombi

have also been associated with cerebral palsy, massive

fetomaternal hemorrhage, IUGR, and IUFD.

Hematoma

Definition and frequency. Umbilical cord hematomas are

accumulations of blood in Wharton’s jelly. They are

uncommon.

Etiology. In the great majority of cases, an obvious

etiology is not apparent. Rarely, hemorrhage has

a demonstrable origin from an umbilical vein or artery,

and origin from omphalomesenteric vessels has been pro-

posed. Rupture of a varix, traumatic damage at the time of

amniocentesis or percutaneous umbilical cord sampling,

or inflammation or structural anomalies of a vessel wall

have been suggested as possible mechanisms.

Pathology. Most umbilical cord hematomas present as

red-purple fusiform swellings (> Fig. 19.108). They are

usually single, but may be multiple or even involve the full

length of the umbilical cord. They are generally confined to

the cord, but on occasion, they may rupture into the

amnionic cavity. Small collections of fresh blood usually

reflect cord blood sampling or traction at the timeof delivery.

Clinical significance. A perinatal mortality rate in the

range of 40–50% has been reported in association with

umbilical cord hematoma. Fetal death may be due to

blood loss or umbilical vascular compression with circu-

latory compromise.

Hemangioma

Definition. Hemangiomas are benign lesions composed of

proliferating vessels sometimes associated with marked

myxoid degeneration of Wharton’s jelly (angiomyxoma).

. Fig. 19.107

Thrombosed umbilical artery. This thrombosed umbilical

artery, cause undetermined, is visible as a dark spiral and

was completely necrotic (Used with permission of the

American Registry of Pathology/Armed Forces Institute of

Pathology)

. Fig. 19.108

Localized cord hematoma. (Used with permission of the

American Registry of Pathology/Armed Forces Institute of

Pathology)
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Pathology. Hemangiomas present as fusiform swelling

of the umbilical cord usually at the placental end. They

can attain substantial size (up to 900 g in one report)

(> Fig. 19.109). Microscopically, these benign tumors

show features similar to benign hemangiomas at other

body sites.

Clinical significance. Hemangiomas with myxoid

degeneration (angiomyxoma) can be associated with

hemorrhage, increased alpha fetoprotein levels, and rarely

nonimmune fetal hydrops, presumably due to high output

cardiac failure.

Aneurysm

Umbilical cord aneurysms are rare. They may be so large

as to compress adjacent vessels resulting in fetal death.

Umbilical artery aneurysm has been reported in trisomy

18 [168].

Clinical Syndromes and Their Pathologic
Correlates in the Placenta

Placentas come to the pathologist with limited clinical

data supplied by the obstetrician. The diagnoses or prob-

lems listed do not necessarily provide insight into the

nature of the pathologic abnormalities that the pathologist

should look for. Here follow definitions of common clin-

ical conditions that lead to submission of a placenta for

pathologic examination together with the relevant patho-

logic lesions.

Preeclampsia

Definition. A previously normotensive pregnant woman

whose blood pressure reaches 140/90 mm Hg or greater

after 20 weeks gestation on at least two occasions has

pregnancy-induced hypertension. The addition of protein-

uria (1+ or greater on urine dipstick confirmed by

a 24 h collection containing �300 mg of protein) means

that preeclampsia has occurred. Severe preeclampsia indi-

cates the addition of one or more of the following: blood

pressure over 160 mmHg systolic or 110 mmHg diastolic;

proteinuria greater than 5 g/24 h or 3+ or greater on two

dipstick evaluations at least 4 h apart; headache; visual

disturbances, epigastric, or right upper quadrant pain;

oliguria; thrombocytopenia or liver enzyme elevation;

fetal growth restriction; and/or pulmonary edema. The

HELLP syndrome is a form of severe preeclampsia with

a specific triad of findings including hemolysis, elevated

liver enzymes, and low platelet count. Seizures signify the

onset of eclampsia. Delivery of the placenta, often prema-

ture, is the only effective medical intervention.

Etiology. The spiral arteries that supply maternal blood

to the placenta must expand to accommodate the growing

placentofetal unit. This is normally accomplished by tro-

phoblastic remodeling of spiral arteries. A failure of this

process results in decidual vasculopathy, reducedmaternal

flow, placental ischemia, and the maternal syndrome of

preeclampsia [90].

In preeclampsia, there is generalized maternal endo-

thelial dysfunction thought to be caused by soluble factors

produced by ischemic trophoblast. Endoglin and sFlt-1

are two factors that have been implicated. Both appear

prior to disease onset and cause endothelial dysfunction

and hypertension in the mother. These factors act by

neutralizing the angiogenic and vasodilatory effects of

vascular endothelial growth factor and placental growth

factor produced by the placenta [102].When endoglin and

sFlt-1 are overexpressed in an experimental rat model, the

result is severe proteinuria, hypertension, and growth

restriction as well as thrombocytopenia and liver dysfunc-

tion [185].

Pathology. Correlation between placental lesions and

severity of maternal symptoms is poor. Two types of

abnormal placentas are associated with preeclampsia.

The first and most common is the small placenta with

decidual vasculopathy, especially acute atherosis, the path-

ologic changes characteristic of maternal vascular

underperfusion, and thin umbilical cord. Less common

is the large placenta associated with a heterogenous group

of conditions including diabetes mellitus, placental

hydrops, multiple gestation, and hydatidiform mole.

. Fig. 19.109

Umbilical cord hemangioma. (Used with permission of the

American Registry of Pathology/Armed Forces Institute of

Pathology)
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Essential Hypertension

Patients with preexisting hypertension not complicated by

superimposed preeclampsia may have similar but less

pronounced abnormalities in the villi. Arteriosclerotic

changes in the uterine or intramyometrial arteries may

be sufficient to produce some degree of placental ischemia.

Diabetes Mellitus

Placentas associated with uncomplicated maternal diabe-

tes mellitus vary. In about half of cases they appear nor-

mal, grossly, and microscopically. Correlation between

placental findings, metabolic control, and clinical severity

are poor. When they are abnormal, diabetic placentas tend

to be large and heavy, with large and edematous umbilical

cords. Villi in the larger placentas often show chorangiosis

and distal villous immaturity, large distal villi with

increased central capillaries, macrophages, and interstitial

fluid (> Fig. 19.110). Placental, fetal, and neonatal

thrombi are more frequent, a manifestation of the

thrombophilia associated with diabetes. When compli-

cated by hypertension or preeclampsia, the placenta may

be small with evidence of low maternal flow.

Preterm Birth, Preterm Labor, and Preterm
Rupture of Membranes

A term birth takes place between 37 and 42 weeks of

gestation. The most severe sequelae for the newborn

occur before the 34th week. The category of ‘‘VLBW’’

infants refers to live-born infants weighing between 500

and 1,500 g. These are at greatest risk of neonatal death,

neurologic injury, and pulmonary immaturity. PTB

occurs in 12–13% of all pregnancies in the United States.

The result is a 40-fold increase in perinatal morbidity and

mortality.

Most PTBs are due to ACA or preeclampsia. The two

pathologic subgroups show very little overlap [8, 59]. ACA

is most common, occurring in 61% of premature pla-

centas delivered within 1 h of membrane rupture [58,

59]. ACA is more common in earlier PTB. Lesions

resulting from impaired blood flow are more common in

later PTB [61]. Premature labor and delivery also have

a significant correlation with decidual hemorrhage, which

may directly initiate prostaglandin release and labor.

Post-Term Pregnancy

A gestation longer than 42 completed weeks (294 days) is

considered post-term. Perinatal mortality is increased.

The postmature newborn has a characteristically slender,

elongated body and limbs, dried, wrinkled, often meco-

nium-stained skin, long fingernails, and an apprehensive

expression. Meconium staining is more common in post-

term placentas, but otherwise there are no distinctive or

definitive pathologic changes in the placenta [17].

Fetal Growth Restriction, Intrauterine
Growth Restriction (IUGR)

Prenatal evaluation of fetal growth is based on ultrasound

measurements of abdominal circumference, head circum-

ference, biparietal diameter, and femur length (among

others), which may also be used to estimate fetal weight

[152]. IUGR is a significant risk factor for poor outcome

and stillbirth [184]. IUGR is symmetric when head and

abdominal measurements are decreased proportionately,

and asymmetric when there is a greater decrease in

abdominal girth. When IUGR is identified, Doppler stud-

ies of blood flow through the umbilical cord, middle

cerebral artery, or other sites may be obtained. Absent or

reduced umbilical artery blood flow is a significant adverse

finding, which may begin early and persist for weeks until

delivery [154]. Infants whose birth weight lies below an

expected percentile for gestational age (which may be

arbitrarily set at the third, fifth, or tenth percentile) are

classified as small for gestational age (SGA) and qualify as

growth-restricted.

. Fig. 19.110

Distal villous immaturity. Increased numbers of large distal

villi with increased capillaries and evenly distributed

interstitial fluid
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Maternal factors that contribute to IUGR include pre-

eclampsia, hypertension, diabetes mellitus, thrombo-

philias, extreme malnutrition, chronic renal disease,

tobacco and other drug abuse, and poor obstetric history

in general. Fetal factors include chromosomal anomalies

(including confined placental mosaicism), congenital

malformations, and multiple gestation [190]. Placental

lesions associated with IUGR include: (1) vascular lesions

that reducematernal blood flow (decidual vasculopathy or

chronic abruption), (2) vascular lesions that reduce fetal

blood flow, (FTV, large chorangiomas, or umbilical cord

abnormalities), and (3) lesions that greatly reduce the

amount of functional placenta (extensive chronic villitis,

MPF, MFI, or multiple infarcts.) [167]

Neonatal Encephalopathy (NE), Cerebral
Palsy (CP), and ‘‘Birth Asphyxia’’

Historically, the occurrence of abnormal neurologic find-

ings in the first week of life was assumed to have followed

a period of asphyxia (severe hypoxia with metabolic aci-

dosis) during labor and delivery. This concept led to such

clinical terms as ‘‘birth asphyxia’’ and ‘‘hypoxic-ischemic

encephalopathy.’’ While episodes of pure hypoxia do

occur (acute abruption is a good example), other factors –

intrauterine infection and other acute and chronic placental

lesions – are much more common. The transient clinical

state, characterized by hypotonia, apnea, coma, and sei-

zures, is now called neonatal encephalopathy. The incidence

varies from 6 to 8 per 1,000 births.

Cerebral palsy, by contrast, is a chronic, non-

progressive neurologic disorder, most often a form of

spastic diplegia, hemiplegia, or quadriplegia, with an inci-

dence of 2 per 1,000 births. It is usually not diagnosed

much before age 2 years, certainly not at the time of

delivery. Approximately 50% of cases develop after full-

term birth following an apparently normal gestation. The

remainder are divided between VLBW infants (<1.5 kg)

and a heterogeneous group of low-birth-weight and near-

term infants, some with IUGR [133]. Extreme prematurity

is a risk factor for both NE and CP [108]. In a large

population-based study of term infants with neonatal

encephalopathy, 13% subsequently developed cerebral

palsy, while 24% of CP patients had a prior history of

NE [11]. The overall incidence of CP has not changed

much over the past 50 years despite advances in

intrapartum monitoring and antenatal diagnosis.

Clearly, the placenta from every newborn with NE

deserves careful attention from the pathologist [79].

Acute lesions associated with NE include large

retroplacental hematomas, meconium-associated vascular

necrosis, and severe chorioamnionitis, especially with

intense chorionic vessel inflammation [145, 150]. Chronic

lesions include chorionic vessel thrombi, fetal thrombotic

vasculopathy [97, 107], especially with cord abnormalities

[128], placental or fetal hydrops, diffuse chronic villitis,

especially with obliterative fetal vasculopathy, diffuse

chorioamnionic hemosiderosis, and massive perivillous

fibrin deposits [130].

Fetal and Placental Hydrops

Hydrops is a state of marked generalized edema, with

accumulation of fluid in subcutaneous tissue, body cavi-

ties, placenta, and umbilical cord. Most cases are now

detected by prenatal ultrasound. Prenatal investigation to

assign a specific cause is urgent because many cases are

potentially treatable. In fatal cases, determination of the

cause is still important for parental counseling and for

appropriate management of future pregnancies. Even in

the absence of specific changes in the placenta, the pathol-

ogist has a primary role in coordinating other forms of

laboratory testing, including cytogenetics, immunologic

and microbiologic studies, immunohistochemistry, and

fluorescence in situ hybridization.

Immune hydrops, caused by maternal iso-

immunization to the Rh (mainly D) antigen expressed

by the fetal red blood cells, still occurs, but is now rare

due to anti-D gammaglobulin (Rhogam) prophyllaxis.

Nonimmune hydrops is now more common, but still infre-

quent, with incidence figures from 1 in 1,400 to 1.34 per

1,000 live births [183]. There are numerous causes of

non-immune placental or fetal hydrops. The main patho-

physiologic categories are cardiac failure, anemia, and

hypoproteinemia. Among the most important lesions are

cardiac malformations, chromosomal anomalies (45XO,

trisomies 21 and 18), thoracic lesions (congenital cystic

adenomatoid malformation, pulmonary sequestration, or

tumors), anemias (parvovirus infection or fetomaternal

hemorrhage), fetal infections (TORCH group or syphilis),

large tumors (sacrococcygeal teratoma or angiomas), and

urinary tract anomalies [156]. Chromosomal anomalies

are more common prior to 24 weeks; cardiac and pulmo-

nary lesions are more common after 24 weeks [176].

Hydrops caused by parvovirus anemia, cardiac arrhyth-

mias, and hydrothorax respondmore favorably to prenatal

treatment [176].

A hydropic placenta is often massively enlarged

(exceeding 1,000 g), soft, friable, and pale (> Fig. 19.31).

Histologically, the villi appear enlarged, cytotrophoblast
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cells are increased with occasional mitoses, villous capil-

laries are reduced or inconspicuous, and the stroma is

edematous (> Fig. 19.111). In cases of anemia, nucleated

red blood cells (nRBC – erythroblasts and normoblasts)

are very prominent, often in clusters that expand the

capillary outlines.

Nucleated Red Blood Cells in the Fetal
Circulation

nRBC are rare in sections of a normal term placenta or in

the blood of normal newborns. Absolute counts in the

range of 500–1,000 nRBC/mm3 or 1–10 nRBC/100 white

blood cells in fetal or neonatal blood are normal; counts in

excess of these figures are abnormal [63]. An increased

number of nRBC in the circulation of newborns is a well-

recognized parameter of potential neonatal injury [63].

nRBC elevation is believed to be caused by acute or

chronic fetal hypoxia resulting in erythropoetin release.

The most dramatic nRBC elevations occur in the severe

anemias associated with immune or non-immune

hydrops and congenital infections (especially parvovirus).

Anemia caused by fetomaternal hemorrhage, either acute

or chronic, may elicit a marked nRBC elevation. nRBC

elevation occurs in a number of other clinical settings

including maternal diabetes, acidosis [89], IUGR, mater-

nal smoking [193], and other infections [63].

Erythropoetin can be measured in amniotic fluid as

well as in fetal blood. Elevations occur in maternal diabe-

tes, fetal growth restriction, maternal smoking, fetal

anemia, acidosis, prolonged heart rate deceleration

(demonstrable prior to deceleration), and after acute or

repeated fetal hemorrhages [181]. Amniotic fluid levels are

lower but persist longer. Episodic periods of hypoxia in

cord entanglement may be reflected in this way even when

blood levels have returned to normal [60].

The time interval between an acute event and nRBC

elevation is not established. Elevated lymphocyte and

platelet counts (as well as increased nRBC) may correlate

with the timing of prenatal neurologic injury; counts tend

to be higher and last longer in newborns with long-

standing hypoxic injury [106, 118].

Clinically significant nRBC elevations are usually evi-

dent on microscopic examination of the placenta

(> Fig. 19.74) [29, 137]. Redline found a highly significant

correlation between cord blood counts and the number of

nRBC observed in ten high-power fields (40� objective) in

the placenta; 10 nRBC/10HPF corresponded to an absolute

count of 2,500 nRBC/mm3 with 90% sensitivity and 82%

specificity [137]. In this study of placentas frombabies with

cerebral palsy, an elevated nRBC count was significantly

associated with placental lesions – multifocal avascular

villi (FTV) or chronic villitis. Meconium-associated necro-

sis in vessels of the chorionic plate or umbilical cord showed

a borderline association. Increased nRBC, with or without

placental lesions, were unassociated with acidosis or birth

asphyxia indicating that the underlying causes of nRBC

elevation in this context antedated immediate peripartum

events [137]. Persistent nRBC elevation in the first week of

life of a preterm growth-restricted newborn has serious

implications for additional complications, including

bronchopulmonary dysplasia, necrotizing enterocolitis,

and intraventricular hemorrhage [16].

. Fig. 19.111

Fetoplacental hydrops. The villi are immature and edematous (left). When due to fetal anemia, nucleated red blood cells and

erythroblasts expand the villous capillaries as in this case of Rh incompatibility
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Thrombophilias

Inherited and acquired coagulation disorders are risk fac-

tors for adverse pregnancy outcomes (early spontaneous

abortion, IUFD, abruption, IUGR, and preeclampsia) [37,

55, 94, 95, 132, 155].

The most widely studied thrombophilias include the

G1691A mutation in the factor V gene (factor V Leiden),

theG20210Amutation in the prothrombin gene, theC677T

mutation in the methylene tetrahydrofolate reductase

gene, deficiencies in protein S, protein C, antithrombin

III, hyperhomocysteinemia, and acquired thrombophilic

states such as antiphospholipid antibody syndrome.

Coagulopathies also occur in patients with diabetes

mellitus. The mere identification of an inherited

thrombophilia is not predictive for pregnancy complica-

tions. Estimates of the risk for different outcomes in

mothers with specific thrombophilic conditions have

been summarized recently [132].

There is no specific placental lesion unique to or specific

for maternal thrombophilia. The placental pathology

linking thrombophilia to adverse pregnancy outcome

is essentially identical to other disorders associated

with chronic maternal vascular underperfusion (increased

syncytial knots, increased intervillous fibrin, infarcts,

retroplacental hematoma, distal villous hypoplasia,

decreased placental weight, and thin cord) [9, 83, 95].

Maternal thrombophilia has been associated with MPF/

MFI and subchorionic hematomas in some reports [62,

132]. Whether coagulation abnormalities are underlying

causes of abnormal placentation or exacerbate preexisting

placental compromise is unknown. Acquired thrombophilic

states such as the antiphospholipid antibody syndrome

may promote intraplacental clotting, possibly by blocking

the normal antithrombotic annexin V phospholipid-

binding protein and by activating complement [123, 169].

A similar predisposition to placental clotting occurs in

patients with lupus erythematosus [93] and scleroderma

[38]. IgG antiphospholipid antibodies may cross the

interhemal membrane to enter the fetal circulation.

Fetal thrombophilic mutations studied to date are by

themselves not associated with fetal vascular thrombosis.

The frequency of fetal thromboocclusive placental lesions

in babies with fetal thrombophilias is not increased, and

there is no increase in the prevalence of thrombophilic

mutations in infants whose placentas have fetal

thromboocclusive lesions. At most, fetal coagulation

abnormalities may act in concert with other factors affect-

ing fetal blood flow. FTV does have a clear and strong

relationship with umbilical cord entanglement and cord

abnormalities.

Placental pathology has poor predictive value in

identifying patients with thrombophilia. Coagulation

studies are probably best focused on patients with specific

clinical scenarios such as severe early onset or recurrent

pregnancy loss in association with typical placental

lesions [132].

Acute Fatty Liver of Pregnancy and HELLP
Syndrome

Both the HELLP syndrome (hemolysis, elevated liver

enzyme levels, low platelet count) and acute fatty liver of

pregnancy (AFLP) present as preeclampsia complicated by

liver malfunction. The HELLP syndrome is more common

and usually has a reasonably good prognosis under appro-

priate management. AFLP, although rare, has a significant

mortality rate. Liver biopsy in AFLP shows characteristic

changes including microvesicular steatosis.

Although recognized by maternal diseases, one very

important cause is an inherited gene mutation in the fetus

that causes a deficiency of long-chain 3-hydroxyl-CoA

dehydrogenase, resulting in abnormal fatty acid metabo-

lism [68]. The mother’s acute problem is usually relieved

by delivery. The infant has severe liver dysfunction, hypo-

glycemia, cardiomyopathy, and neuromuscular abnormal-

ities. Appropriate early dietary management may reduce

morbidity and mortality.

Fatty acids are an important source of energy for the

fetus. More than 20 different genetically determined dis-

orders of fatty acid metabolism have been recognized

[171]. Although rare, together they represent the most

common metabolic disorder with severe consequences

for the mother and fetus. Retrospective studies have iden-

tified these disorders in a significant number of

unexplained stillbirths and sudden infant deaths.

Placental lesions in the context of the HELLP syn-

drome include all of the features of decidual vasculopathy

found in severe preeclampsia. There is little information

on the placenta associated with AFLP. In one instance,

a maternal floor infarct was found [96].

Sickle-Cell Trait/Disease and Other
Hemoglobinopathies

Sickled maternal cells in the intervillous space may iden-

tify sickle cell disease, although low oxygen tension in the

placenta may result in sickling of maternal erythrocytes in

sickle trait as well [22]. Clinical problems and placental

lesions are unlikely in uncomplicated sickle trait. Sickle
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cell disease has been associated with spontaneous abor-

tion, stillbirth, premature delivery, and IUGR, although

regular obstetric care and close hematologic surveillance

have significantly reduced maternal and fetal morbidity.

Placentas in sickle disease may be normal (with the excep-

tion of sickled maternal erythrocytes) or small and

infarcted. We have seen an occasional instance of extensive

placental infarction and postnatal morbidity in instances

of sickle cell trait complicated by other hemoglobinopa-

thies or maternal coagulopathies. Ultrastructural abnor-

malities in the umbilical vein have been attributed to

hypoxia [34].

Storage Disorders

Metabolic storage disorders are rare and placental findings

are incompletely documented. Placental abnormalities in

some inherited metabolic storage diseases include vacuo-

lar changes in trophoblastic, stromal, and Hofbauer cells.

Placentas from two infants with Gaucher’s disease causing

nonimmune fetal hydrops and stillbirth were found to

have circulating Gaucher cells. Genetic analysis and/or

enzymatic and biochemical studies may aid in the identi-

fication of specific enzymatic defects.

Abortion, Stillbirth, and Intrauterine Fetal
Death

Products of conception are commonly submitted for

pathologic examination to confirm the presence of an

intrauterine gestation, to exclude trophoblastic disease

and, if possible, to explain why the pregnancy failed. The

identification of embryonic or placental tissue – chorionic

villi, implantation site infiltrated by IT, or isolated clumps

of trophoblast – essentially confirms intrauterine preg-

nancy. Immunostaining for keratin highlights IT when

findings are equivocal. When embryonic or placental tis-

sue is not found, the possibility of an ectopic gestation

cannot be excluded. It should be recognized that no com-

bination of findings, including chorionic villi, can

completely exclude an ectopic pregnancy because rarely

intrauterine and tubal pregnancies occur simultaneously.

Approximately one half of all human gestations abort,

of which about half are recognized by the mother or her

physician. Of clinically recognized pregnancies, those that

abort can be divided into two significantly different

groups, early (up to 12 weeks) and late (>12 weeks). In

general, embryonic/fetal factors, primarily chromosomal

abnormalities, are responsible for most early abortions.

Late spontaneous abortion/stillbirth is more likely to be

associated with placental and maternal factors.

Early Abortion

The embryonic stage of development extends to the 8th

gestational week. Early abortion includes losses up to the

12th week. More than half of early spontaneous abortions

have demonstrable chromosomal anomalies, and most of

these are eliminated in the embryonic period. Trisomies,

triploidy, and monosomy X are most common [86].

In spontaneously passed tissue, the chorionic cavity,

intact or disrupted, may be identified. The chorionic cav-

ity is frequently empty but may contain remnants of cord

or embryo. The amnionic sac, when present, is often

abnormally large and prematurely fused to the chorion.

Embryos frequently exhibit generalized abnormal devel-

opment (growth disorganization), pointing to a high

probability of a chromosomal anomaly (> Fig. 19.112).

Localized developmental defects (facial fusion defects,

ocular anomalies, limb bud deformities, neural tube

defects, and cervical edema) are also commonly geneti-

cally determined, although specific morphologic defects

are often difficult to identify in the early embryo. These are

more easily evaluated in the larger previable fetus. The

finding of a well-developed, normal embryo suggests the

possibility of a maternal causative factor (infection,

inflammation, immune rejection, or coagulopathy),

although 20–25% of morphologically normal embryos

are also karyotypically abnormal, usually triploid. Accu-

rate assessment of embryo morphology requires

. Fig. 19.112

Spontaneous abortion. The abnormal embryo in this early

abortion is closely correlated with an abnormal karyotype
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familiarity with normal developmental stages, which are

well illustrated in the comprehensive work of Kalousek

et al [74]. Gross assessment of the embryo and/or placenta

is, at best, suboptimal in the dissociated tissues of curetted

specimens.

The placenta is commonly retained in the uterus for

a variable period after fetal death, and villi in abortion

specimens often show alterations reflecting fetal death.

Regardless of cause, fetal death leads to progressive invo-

lution of fetal vessels diffusely throughout the placenta.

Involution begins with intravascular karyorrhexis (6 h),

followed by septation of stem vessels (48 h) and ends with

fibrous obliteration of vessels and villous stromal fibrosis

(when extensive >2 weeks) [39, 50, 51]. This sequence of

changes is identical to that which occurs locally in villi

distal to an occluded fetal vessel.

The villi of abortions with abnormal karyotypes

often appear abnormal, but the patterns are variable

and nonspecific. Dysmorphic features suggestive of

a chromosomal abnormality – villous enlargement with

myxoid stroma, irregular villous outlines, multiple tro-

phoblastic invaginations, and individual trophoblastic

cells in the villous stroma – are common and may be

more marked in karyotypically abnormal abortions, but

are found in abortions with normal karyotypes as well.

Complete and partial moles are the only morphologic

entities with defined karyotypic abnormalities that can

be diagnosed with any degree of confidence, although

their distinction is becoming more difficult with earlier

evacuation. Rarely, significant trophoblastic hyperplasia

without molar change may occur in association with

chromosomal abnormalities, (especially trisomies 7, 15,

21, and 22.) [142] These cases are best managed with

a follow-up serum HCG titer to assure return to baseline.

Karyotyping may be clinically very useful in the eval-

uation of couples distressed by repeated spontaneous

abortion. Trisomies can be identified by FISH in formalin

fixed tissue. Occasionally, karyotypic abnormalities are

confined to the placenta. In confined placental mosaicism,

mosaicism is expressed in the placenta but not the fetus

[73]. These placentas show no histologic abnormalities;

their identification requires genetic evaluation of villous

stroma and trophoblast and the fetus.

Late Abortion, Stillbirth, and Intrauterine
Fetal Death

Chromosomal abnormalities still occur but are uncom-

mon after 20 weeks. Important considerations in

explaining late abortion, stillbirth, and IUFD include

intrauterine infections and inflammatory processes,

maternal and/or fetal circulatory compromise, destructive

placental lesions, cord accidents, and fetal malformations.

The gross and microscopic features of these conditions

have been described throughout this chapter. Involutional

changes that invariably occur following fetal death will be

superimposed to greater or lesser extent. Fetomaternal

hemorrhage is often overlooked as a cause of unexpected

stillbirth. A Kleihauer–Betke test should be performed in

all such cases. When the fetus is normally formed and the

placental findings seem trivial, confined placental mosai-

cism is a consideration.

Recurrent pregnancy loss may be associated with

thrombophilias, maternal vascular obstructive lesions,

and VUE when these conditions are severe and of early

onset. Massive perivillous fibrin deposition and chronic

histiocytic intervillositis are rare lesions, but they almost

always lead to recurrent reproductive loss in affected indi-

viduals [135, 188].

Nontrophoblastic and Metastatic Tumors

Hemangioma (Chorangioma)

Placental hemangiomas (chorangiomas) occur in about

0.5–1% of carefully examined placentas. They are usually

small, entirely intraplacental, and may be difficult to

appreciate, especially in the unfixed specimen. Large

tumors distorting either the chorionic or basal plate are

rare. Exceptionally a chorangioma is attached to the pla-

centa by a thin pedicle. Chorangiomas are usually solitary

(> Fig. 19.113), but they may be multiple or, rarely,

. Fig. 19.113

Placental hemangioma
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involve the placenta diffusely (> Fig. 19.114). They may be

brown, yellow, tan, red, or white and are usually firm and

well demarcated from the surrounding parenchyma. Most

chorangiomas are composed of capillary-sized blood ves-

sels supported by inconspicuous, loose stroma. Occasion-

ally, they may be more cellular or show prominent myxoid

change, hyalinization, necrosis, or calcification. Mitotic

figures and nuclear atypicality have been reported in

some chorangiomas, but these have not behaved aggres-

sively. Trophoblastic hyperplasia may be prominent [110].

Localized groups of large stem villi with similar alterations

but without nodular expansion have been termed local-

ized chorangiomatosis [110].

The tendency for chorangiomas to be found beneath

the chorionic plate and at the placental margin in addition

to their association with preeclampsia and high-altitude

pregnancy suggest that decreased oxygen tension may play

a role in their development. Although the majority of

chorangiomas are of no clinical significance, various com-

plications have been reported, usually in association with

large lesions. Hydramnios and premature delivery are the

most significant. Fetal cardiomegaly, congestive heart fail-

ure, and hydrops have been attributed the increased work-

load in shunting blood through a large chorangioma.

When significant amounts of blood are directed through

the chorangioma away from functional villi, chronic hyp-

oxia may lead to intrauterine growth retardation. Com-

plications including fetal anemia and thrombocytopenia

reflect sequestration or destruction of cellular elements as

they traverse the chorangioma. Skin angiomas have been

reported in a few babies with placental hemangiomas.

Hepatocellular Adenoma and Adrenocortical
Nodules

Rarely small nodules of hepatocytes occur in the placenta.

Termed hepatocellular adenoma, these nodules may con-

tain hematopoetic foci but lack bile ducts and central veins

(> Fig. 19.115). Their immunoprofile is typical of hepa-

tocytes. Tiny nodules of adrenal cortical cells have been

considered heterotopias. The pathogenesis of these

unusual findings is not understood.

. Fig. 19.114

Diffuse placental hemangioma

. Fig. 19.115

Hepatic adenoma. This discrete collection of hepatocytes showed extramedullary hematopoiesis
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Other Placental ‘‘Tumors’’

Despite intraplacental location and infiltrative border,

careful molecular analysis of one intraplacental

leiomyoma documented its maternal origin. Teratomas

have been reported to occur rarely between the amnion

and chorion on the chorionic plate and in the umbilical

cord. Although teratomas have been distinguished from

acardiac fetuses by lack of an umbilical cord and disorga-

nization of the component tissues, this distinction is

a matter of dispute.

Placental Metastases

Either maternal or fetal neoplasms may metastasize to the

placenta but they are very rare.Malignant melanoma is the

most common maternal tumor to metastasize to the pla-

centa despite the fact that other tumors are more common

in this age group. Othermaternal neoplasmsmetastasizing

to the placenta have included leukemia, lymphoma, breast

carcinoma, and lung carcinoma. Malignant melanoma,

leukemia, and lymphoma have been reported to metasta-

size to the fetus transplacentally [84].

Placentas harboring maternal metastases are often

normal on gross inspection, although metastatic tumor

deposits may be apparent grossly (> Fig. 19.116). Tumor

cells are usually confined to the intervillous space

(> Fig. 19.117). Villous or fetal vascular invasion is very

uncommon, and even when present, does not correlate

well with fetal spread.

Dissemination of a congenital fetal tumor to the

placenta is also very rare. Neuroblastoma is most com-

mon, but rare cases of fetal leukemia, lymphoma,

hepatoblastoma, sarcoma, and sacrococcygeal teratoma

have metastasized to the placenta (> Fig. 19.118). Dissem-

inated histiocytosis involving the vessels of the umbilical

cord has been documented. The placenta involved by

a metastatic fetal tumor is consistently hydropic, pale,

and bulky with tumor cells distending fetal vessels.

Pigmented nevus cells may involve the villi in association

with giant nevi, but these are not considered to be malig-

nant or metastatic.

Examination of the Placenta

A gross examination of all placentas should be performed

and recorded at the time of delivery by the clinician. Some

. Fig. 19.116

Metastatic breast cancer. The metastatic tumor is visible as

small nodules (Used with permission of the American

Registry of Pathology/Armed Forces Institute of Pathology)

. Fig. 19.117

Metastatic breast carcinoma. Metastatic tumor cells are

confined to the intervillous space

. Fig. 19.118

Metastatic fetal melanoma. This congenital scalpmelanoma

metastasized to the placenta
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information – length of umbilical cord, location of pla-

centa in utero, retroplacental hematoma, ruptured mem-

branous vessels, completeness of membranes or maternal

surface – may be of immediate relevance and is best

documented by the practitioner. Cultures for microorgan-

isms and tissue for cytogenetics are best obtained at this

time. Placentas are most commonly submitted to the

pathologist when either the mother or infant is abnormal,

the course of pregnancy, labor or delivery is complicated,

a gross placental abnormality is noted, or for the evalua-

tion of multiple pregnancy. Guidelines for submission of

placentas for pathologic exam have been established [84].

A request for pathologic examination of the placenta

should include the reason for submission with specific

questions as well as a summary of the clinical history

pertinent to that evaluation – the mother’s gravidity, par-

ity, details concerning previous pregnancies, underlying

maternal disease, antepartum course, labor and deliver,

and the infant’s gestational age, weight, and Apgar scores.

Placentas not submitted to pathology can be retained in

the event that a complete placental exam should become

necessary.

A good placental exam can be performed on a fresh or

fixed placenta. In our institutions, the placenta is exam-

ined fresh to establish weight and pertinent measure-

ments, perform vascular injection when indicated, and

roll the membranes. After overnight fixation, the cut sur-

faces are examined and sections are submitted. Important

abnormalities are unlikely to be overlooked when the

placenta is approached systematically as follows.

Fetal membranes

Point of rupture:Measure the distance between the point of

rupture and the closest placental margin. This provides

information relating to the site of implantation (low-lying

or placenta previa.)

Completeness: By attempting to reconstruct the

amnionic sac, an estimation may be made as to whether

membranes have been retained in utero.

Insertion: The membranes may insert at the margin of

the placenta or central to the placental margin (circum-

vallate). Note extent (complete, partial) and associated

changes.

Color and opacity: Opaque or cloudy membranes sug-

gest infection. Green/brown staining suggests meconium

or hemosiderin deposition.

Roll the membranes to include the point of rupture

and the placental margin. Remove the membranes.

Umbilical cord

Length: Measure all pieces. The most accurate assessment

of cord length is obtained in the delivery room. Umbilical

cord length decreases by as much as 7 cm within a few

hours of delivery.

Diameter: Measure greatest and least.

Insertion: Measure the distance between the insertion

of the umbilical cord and closest placental margin. Note

the mode and site of insertion and the condition of all

membranous vessels.

Vessels: Normally 3.

Torsion: Degree of twist can be expressed as number of

coils per 10 cm.

Other: Strictures, edema, thrombosis, hematomas,

ulceration, knots.

Remove the cord flush with the placental surface.

Placenta

Measure: Measure the diameter and thickness.

Weigh: Weigh after fetal membranes, umbilical cord

and large clots have been removed. Formalin fixation adds

about 10% to placental weight.

Shape: Note anomalous shapes.

Fetal surface: Evaluate color (blue, green, brown) and

chorionic vessels. Arteries cross over veins.

Maternal surface:Thematernal surface should be com-

plete. Missing fragments suggest retained placental tissue.

Evaluate all clots for site, size, and related placental alter-

ations. Breadloaf the placenta at 1 cm intervals.

Cut surface: Placental color reflects fetal blood content.

Describe, measure, and locate focal abnormalities. Assess

percentage when large lesions or significant proportions of

the placenta are altered.

Sections

Two sections of umbilical cord and two sections of the

membrane roll can be included in one block. Do not

section the cord within 2 cm of the insertion site – this

may give a false impression of SUA.We routinely submit at

least three sections of placenta including two sections

from grossly normal central placental parenchyma. Addi-

tional sections to demonstrate pathologic alterations are

submitted as appropriate. Selection of microscopic sec-

tions should be tailored to the specific clinical scenario.

For example, additional sections of the membrane roll or
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basal plate optimizes evaluation of maternal vessels when

there is a history of preeclampsia.

Special aspects of Multiple Pregnancy

The delivering physician should identify the umbilical

cords, but if not, they can be arbitrarily identified or by

distinguishing characteristics (cord length, insertion site,

etc.). Maintain the separate identity of each placenta

grossly and microscopically.

Placentation type: Two entirely separate placentas are

obviously dichorionic, requiring routine examination. To

distinguish between DiMo and DiDi fused placentas,

assess the dividing membranes and fetal vascular pattern.

In DiDi fused placentas, the septum is opaque and the fetal

vessels do not cross the line of fusion. In DiMo placentas,

the septum is thin and the two vascular districts are

intermingled.

Placental mass: Quantify the placental mass belonging

to each infant. DiDi fused placentas can be separated along

the line of fusion and weighed separately. The placental

territories of monochorionic infants correspond best with

their chorionic venous distribution.

Vascular anastomoses: Assess monochorionic placentas

for vascular anastomoses. Large chorionic vessel anasto-

moses are easily identified grossly. Deep arteriovenous

anastomoses cannot be seen but can be screened for with

air injection. After clamping the arteries proximally, inject

them with air using a plastic syringe. Anastomoses will

allow air to pass from an artery into a vein of the co-twin.

Repeat to establish the extent of anastomoses. Placental

injection studies require fresh placentas and may be

compromised by villous disruption.

Special Techniques

Cytogenetics: Placental tissue may be easier to grow and

karyotype than other fetal tissue. Chorionic villous sam-

pling early in pregnancy is being used for prenatal diag-

nosis. Flow cytometry may be useful in the evaluation of

molar pregnancies. Genetic questions regarding specific

chromosomes may be addressed by FISH.

Culture: This is usually done by the obstetrician. Cul-

tures may be accomplished by swabs of the amnionic

surface or subchorionic fibrin after searing the amnion.

Immunoperoxidase stains: This technique may be use-

ful in the identification of infectious agents and the delin-

eation of cell types (i.e., CD68 in chronic histiocytic

intervillositis.)
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Introduction

Gestational trophoblastic disease (GTD) encompasses

a heterogeneous group of lesions with specific clinical

features, morphological characteristics, and pathogenesis.

The World Health Organization classification of GTD

includes complete and partial hydatidiform mole, invasive

mole, choriocarcinoma, placental site trophoblastic tumor

(PSTT), epithelioid trophoblastic tumor, exaggerated pla-

cental site, and placental site nodule (>Table 20.1) [145].

Some of these lesions are true neoplasms, whereas others

represent abnormally formed placentas with a predisposi-

tion for neoplastic transformation of the trophoblast. Two

benign entities, the exaggerated placental site and the

placental site nodule, are included because they are

trophoblastic lesions that must be distinguished from

other entities with malignant potential. The literature on

GTD is extensive and at times confusing because of incon-

sistencies in classification and terminology. In fact, the

necessity of a morphologic classification has been

questioned, because current management is largely med-

ical and in the case of trophoblastic disease following

a mole, treatment is often conducted in the absence of

a histological diagnosis. Thus, all trophoblastic lesions are

frequently combined under the rubric of GTD without

applying specific pathological terms. However, recent

studies demonstrate profound differences in the etiology,

morphology, and clinical behavior of various forms of the

disease. These studies underscore the importance of

a uniform histological classification to facilitate standard-

ized reporting of data and to ensure appropriate clinical

management. Nonetheless, the term GTD has clinical

utility, as the principles of human chorionic gonadotropin

(hCG) monitoring in follow-up and the chemotherapy of

metastatic or persistent disease are similar for all these

entities.

This chapter discusses the clinical and pathological

features of each specific formof GTD as well as their clinical

behavior, management, and treatment. In addition, the

morphologic and immunohistochemical features of the

distinct subtypes of trophoblastic cells are reviewed since

these have important implications for diagnosis. Recent

studies have shed light on the molecular mechanisms of

trophoblastic function, especially as it relates to trophoblas-

tic disease and this material is reviewed since it enhances

our understanding of the biology of these entities.

Overview of Morphology, Development,
and Biology of Trophoblast

The abnormal trophoblastic tissue in GTD recapitulates

the trophoblast present in the early developing placenta

and the implantation site. In normal placentation, the

trophoblast growing in association with chorionic villi is

referred to as villous trophoblast, whereas the trophoblast

in all other locations is termed extravillous trophoblast.

Three distinct types of trophoblastic cells have been rec-

ognized: cytotrophoblast (CT), syncytiotrophoblast (ST),

and intermediate trophoblast (IT). Villous trophoblast is

composed, for the most part, of CT and ST with small

amounts of IT. In contrast, extravillous trophoblast that

infiltrates the decidua, myometrium, and spiral arteries of

the placental site is composed of IT.

CT (Langhans cells) is the germinative component of

trophoblast, whereas ST is the differentiated component

that interfaces with the maternal circulation and produces

most of the placental hormones. IT is a distinct form of

trophoblast that shares some of the morphologic and

functional features of CT and ST. IT has been referred to

X-cells, interstitial (cyto)trophoblast, extravillous (cyto)

trophoblast, and ‘‘cytotrophoblast.’’ The term ‘‘intermedi-

ate trophoblast’’ is preferred by pathologists since it more

clearly reflects the morphological and functional features

including hormone secretion of this unique cell popula-

tion which is ‘‘intermediate’’ between cytotrophoblast and

syncytiotrophoblast. Recent morphological and immuno-

histochemical studies have shown that intermediate tro-

phoblast is a heterogeneous cell population that can be

further categorized according to its anatomic location

(> Fig. 20.1). Accordingly, we have proposed that inter-

mediate trophoblast extending from the trophoblastic

column at the anchoring villi be designated ‘‘villous

. Table 20.1

World Health Organization classification of gestational

trophoblastic disease

Hydatidiform moles (abnormally formed placentas)

Complete mole

Partial mole

Invasive mole

Trophoblastic tumor-like lesions (benign lesions)

Exaggerated placental site/reaction

Placental site nodule

Trophoblastic tumors (neoplastic diseases)

Choriocarcinoma

Placental site trophoblastic tumor (PSTT)

Epithelioid trophoblastic tumor (ETT)
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intermediate trophoblast,’’ in the placental site (or basal

plate) ‘‘implantation site intermediate trophoblast,’’ and in

the chorion laeve of the fetal membranes ‘‘chorionic-type

intermediate trophoblast’’ (> Fig. 20.1). The intermediate

trophoblastic cells in the trophoblastic islands and placen-

tal septae appear to be equivalent to the implantation site

intermediate trophoblastic cells.

Human trophoblast is derived from the trophoectoderm,

the outermost layer of the blastocyst. Shortly after implan-

tation (day 7–8), the trophoectoderm differentiates into

a syncytiotrophoblastic mass at the implantation pole.

Small intrasyncytial vacuoles then appear in the syncytio-

trophoblastic mass and expand, becoming confluent and

forming a system of lacunae that are separated by syncytio-

trophoblastic trabeculae. On approximately day 12, the

previllous mononucleate trophoblast from the primary

chorionic plate invades the syncytiotrophoblastic trabeculae

wherein the peripheral ends of the trabeculae join together

and form the outermost layer of the trophoblast, the tro-

phoblastic shell. After 2 weeks of gestation, the extraembry-

onic mesenchyme grows into the trabeculae, transforming

them into the primary chorionic villi. The lacunae coalesce

to form the intervillous space.

After the development of the chorionic villi, distinc-

tive trophoblastic subpopulations can be recognized

(> Fig. 20.1). The chorionic villus surface is lined by a

continuous inner layer of cytotrophoblast and an outer

layer of syncytiotrophoblast. Cytotrophoblast is the

trophoblastic stem cell on the villous surface, demon-

strating proliferative activity with a Ki-67 nuclear label-

ing index of approximately 30% in the first trimester.

Cytotrophoblast, in early gestation, differentiates

along two main pathways – villous and extravillous

[145, 154]. On the villous surface, cytotrophoblast fuses

directly to form syncytiotrophoblast. The differentiation of

cytotrophoblast into syncytiotrophoblast is accompanied

. Fig. 20.1

Schematic representation of trophoblastic subpopulations in the placenta and fetal membranes (Reprinted by permission

from reference [158])
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by complete loss of proliferation activity [151].

As gestation progresses, the proliferative activity of

cytotrophoblast decreases with an increase in the relative

number of syncytiotrophoblast to cytotrophoblast. The

nuclei of syncytiotrophoblast gradually become apoptotic,

forming so-called syncytial knots, clusters of pyknotic

nuclei with a small amount of cytoplasm, which are even-

tually extruded into the intervillous space. The second

pathway of differentiation of cytotrophoblast occurs at

the pole of the villi that make contact with the placental

bed. These villi, the so-called anchoring villi, display

a morphologic spectrum of differentiation where

cytotrophoblast merges imperceptibly into intermediate

trophoblast within these trophoblastic columns

(> Fig. 20.1). These intermediate trophoblastic cells in the

trophoblastic columns are termed ‘‘villous intermediate

trophoblast.’’ The proliferative activity of villous interme-

diate trophoblast gradually decreases as the cells move away

from the villi [151]. At the base of trophoblastic column at

the junction with the endometrium, intermediate tropho-

blast infiltrates the decidua and myometrium and invades

and replaces the spiral arteries of the implantation site

(basal plate) to establish the maternal/fetal circulation.

This subpopulation of intermediate trophoblast in the

implantation site is designated ‘‘implantation site inter-

mediate trophoblast.’’ Although these trophoblastic cells

extensively infiltrate the placental bed, they do not

demonstrate proliferative activity. Some mononucleate

implantation site intermediate trophoblastic cells fuse

into multinucleated cells that are terminally differentiated.

In contrast to anchoring villi, floating villi are not in

contact with the placental bed. The trophoblast at the

tips of these villi appears to be analogous to implanta-

tion site intermediate trophoblast. This cell population

of trophoblast is associated with extensive deposition of

extracellular matrix protein and fibrin forming ‘‘bal-

loon-like’’ structures that have been designated ‘‘tropho-

blastic islands.’’ Like implantation site intermediate

trophoblast, the trophoblastic cells in the trophoblastic

islands are not proliferative. In contrast, the intermedi-

ate trophoblast away from implantation site (i.e., the

chorion frondosum) differentiates into ‘‘chorionic-type

intermediate trophoblast.’’ At around 20 weeks of gesta-

tion, the expanding gestational sac obliterates the endo-

metrial cavity and the chorion frondosum fuses with

the decidua parietalis to form the chorion laeve

(> Fig. 20.2). As the surface area of the chorionic laeve

increases towards term, the chorionic-type intermediate

trophoblast continues to proliferate throughout gestation,

albeit at a low level.

Morphology of Trophoblast

Previllous trophoblast. By light microscopy, the previllous

trophoblast is composed of mononucleate trophoblast

and primitive syncytiotrophoblast that invade the endo-

metrium. The dimorphic pattern of previllous trophoblast

is reminiscent of the dimorphic pattern of trophoblast

in choriocarcinoma and it has been hypothesized that

the morphologic appearance of choriocarcinoma is a reca-

pitulation of the appearance of previllous trophoblast

(> Fig. 20.3). Unlike choriocarcinoma, previllous tropho-

blastic cells are less pleomorphic and do not exhibit cellu-

lar necrosis.

Cytotrophoblast. Following the development of villi,

cytotrophoblastic cells appear as small primitive epithelial

cells, uniform, and polygonal to oval in shape (> Fig. 20.4a).

Cytotrophoblastic cells have a single nucleus, clear to

granular cytoplasm, and well-defined cell borders. Mitotic

activity is evident.

Syncytiotrophoblast. Syncytiotrophoblast is composed

of a large, multinucleate cellular mass with dense

amphophilic cytoplasm often containing multiple vacu-

oles that vary in size (> Fig. 20.4a). A distinct brush border

often lines the cell membrane. The syncytiotrophoblastic

nuclei are dark and often appear pyknotic. They do not

show mitotic activity.

Villous intermediate trophoblast. Villous intermediate

trophoblastic cells are mononucleate and larger than

cytotrophoblast with pale to clear cytoplasm and uniform

round nuclei.

Implantation site intermediate trophoblast. Implanta-

tion site intermediate trophoblastic cells have a variable

appearance, which to some extent is dependent on their

anatomic location (> Figs. 20.4b and c). For example,

implantation site intermediate trophoblastic cells in the

endometrium are polygonal or round and contain abun-

dant amphophilic cytoplasm closely resembling the

decidualized stromal cells with which they are admixed.

In contrast, implantation site intermediate trophoblastic

cells in the myometrium are frequently spindle-shaped

and resemble the smooth muscle cells of the myometrium.

Generally, the cytoplasm of implantation site intermediate

trophoblastic cells is abundant and is eosinophilic to

amphophilic. Scattered small vacuoles may be present

in the cytoplasm of implantation site intermediate tro-

phoblastic cells. The nuclei of implantation site interme-

diate trophoblastic cells have highly irregular outlines

and hyperchromatic, coarsely granular chromatin. Often

the nuclei are lobulated or show multiple deep nuclear

clefts. Nucleoli are smaller and less prominent than those
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in cytotrophoblast. Cytoplasmic nuclear invaginations

may be seen. Mononucleate implantation site inter-

mediate trophoblastic cells occasionally fuse into multi-

nucleated cells.

Implantation site intermediate trophoblastic cells

infiltrate the decidua, surround glands, and invade the

myometrium, dissecting between smooth muscle fibers

without destroying them. These cells characteristically

invade spiral arteries replacing the smooth muscle of

the vessel wall but leaving the overall structure intact.

Eosinophilic fibrinoid material is often deposited around

implantation site intermediate trophoblast. The material

contains a variety of extracellular matrix proteins includ-

ing adult-type and oncofetal fibronectin, type IV collagen,

laminin, and a small amount of fibrin. Implantation site

intermediate trophoblastic cells are the predominant cel-

lular population of the exaggerated placental site and

the PSTT.

The intermediate trophoblastic cells in the trophoblas-

tic islands are mononucleate, round, and uniform in size

and contain rounded nuclei. They are embedded in

an abundant, homogeneous, and eosinophilic fibrinoid

matrix. In vitro studies suggest that the cell islands are

derived from the floating cell columns, which are not

anchored to the endometrium. As a result, abundant

extracellular matrix accumulates among the cells replacing

those in the center of the islands.

Chorionic-type intermediate trophoblast. Chorionic-

type intermediate trophoblast is composed for the most

part of relatively uniform cells with either eosinophilic

or clear (glycogen-rich) cytoplasm arranged in a cohesive

layer in the chorion laeve (> Figs. 20.1 and > 20.5). Most

of the cells are smaller than implantation site intermediate

trophoblast but larger than cytotrophoblast. Occasionally,

the cells form nests or cords that extend into the underlying

decidua. As with implantation site intermediate tropho-

blastic cells, some chorionic-type intermediate trophoblas-

tic cells are multinucleated. Chorionic-type intermediate

trophoblast is the cellular population found in placental

site nodules and epithelioid trophoblastic tumors [158].

3 weeks
gestational age

10 weeks 12 weeks

17 weeks

. Fig. 20.2

Schematic representation of the formation of the chorion laeve (yellow). At 3 weeks of gestation, the entire blastocyst is

embedded in the endometrium at the implantation site and is surrounded by the trophoblastic shell. At 10 weeks,

the definitive placenta is established at the implantation site and the chorionic villi at the opposite pole begin to

degenerate. At approximately 12 weeks, the amnion (yellow)/chorion (blue) at the opposite end of the placental site

fuses with the decidua capsularis. The intervillous space is obliterated and the chorionic villi (the small, round pale-gray

structures) degenerate. This process continues and at approximately 17 weeks of gestation the uterine cavity is largely

obliterated as the amnion and chorion laeve become apposed to the endometrium on the opposite side of the uterine

cavity. The chorion laeve, amnion, and underlying decidua constitute the fetal membranes (Reprinted by permission

from [158])
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Gene Expression and
Immunohistochemical Features of
Trophoblastic Subpopulations

Trophoblast-associated gene expression as detected by

immunohistochemistry has great value in the diagnosis

of GTD as well as in the study of the biology of trophoblast

(> Table 20.2) [145, 155]. The beta-subunit of hCG,

human placental lactogen (hPL), placental alkaline phos-

phatase (PLAP), inhibin, and low-molecular-weight

cytokeratin are well-recognized markers of trophoblast.

Recently, several other genes have been identified in

human trophoblast. Antibodies against these markers,

especially those that are commercially available and recog-

nize the epitopes in formalin-fixed, paraffin-embedded tis-

sue sections, have considerable value in the study and

differential diagnosis of different types of GTD. For exam-

ple, HSD3B1 is a newly characterized trophoblastic marker

that is expressed almost exclusively in a few normal tissues

including trophoblast and sebaceous glands. The commer-

cially available antibody that reacts to HSD3B1 protein has

been shown to be very useful to distinguish a trophoblastic

from a non-trophoblastic lesion [93].

All forms of trophoblastic subpopulations and gesta-

tional trophoblastic lesions react strongly for cytokeratin

when broad-spectrum antibodies (e.g., the AE1/AE3

antibody cocktail) are used. More specifically, trophoblast

is positive for low-molecular-weight epithelium-type

cytokeratins, including cytokeratins 7, 8, 18, and 19.

In contrast, trophoblast is variably positive for cytokeratin

20 and is rarely positive for high-molecular-weight

cytokeratin that is normally expressed by stratified

squamous epithelium. Cytokeratin immunostaining is

especially useful for demonstrating the presence of

implantation site intermediate trophoblastic cells at the

placental site since these cells are always admixed with

the other cell types. The intermediate trophoblastic cells

that are positive for low-molecular-weight cytokeratin are

easily identified amid nonreactive decidual cells and

smooth muscle cells. Myometrial smooth muscle cells

can display punctate cytoplasmic cytokeratin immunore-

activity that is easily distinguished from the diffuse mem-

brane staining of IT.

Cytotrophoblast is immunoreactive for a variety of

antigens, including p63, cyclin E, leukemia inhibitory

factor receptor, epidermal growth factor receptor, P2Y6

purinergic receptor, and a number of cell adhesion mole-

cules including integrin and E-cadherin (> Table 20.2).

Unlike syncytiotrophoblast, cytotrophoblast fails to react

with antibodies against a wide variety of steroid and preg-

nancy-associated hormones. Ki-67 proliferation-related

antigen is highly expressed by cytotrophoblast (labeling

index: 25–50%) especially in the region forming the tro-

phoblastic columns (>Table 20.2). These findings con-

firm that cytotrophoblast is a stem cell with a high level of

proliferative activity and a limited functional role.

The differentiation of cytotrophoblast into syncytio-

trophoblast is accompanied by dramatic changes in gene

expression. For example, syncytiotrophoblast expresses

several pregnancy-associated hormones, including beta-

hCG, hPL, estradiol, progesterone, placental growth hor-

mone, pregnancy-specific glycoprotein, relaxins, and

inhibin. The immunodistribution of some of these hor-

mones in syncytiotrophoblast is variable, depending

on gestational age. For example, syncytiotrophoblast

contains abundant beta-hCG from at least 12 days of

gestation until approximately 8–10 weeks, after which

. Fig. 20.3

Primitive trophoblast. The previllous trophoblast

surrounding the blastocyst demonstrates a dimorphic

pattern composed of mononucleate trophoblastic cells and

syncytiotrophoblastic cells that resemble choriocarcinoma.

The mononucleate trophoblastic cells, in contrast to those

in choriocarcinoma, are smaller, more uniform, and not

atypical (inset). Unlike choriocarcinoma, the trophoblast

does not invade and destroy adjacent tissue
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it diminishes. By 40 weeks it is present only focally. hPL

is also localized in syncytiotrophoblast at 12 days

but increases steadily thereafter. From late in the sec-

ond trimester to term, hPL is diffusely distributed in

the syncytiotrophoblast overlying the chorionic villi.

Inhibin-a exhibits the highest expression in the first

trimester and gradually decreases in immunointensity

through the third trimester (> Table 20.2) [152].

Amnionic epithelium

Amnion stroma
(Chorionic epithelium)

Chorion stroma

Intermediate
trophoblast

Decidua
(parietal layer)

. Fig. 20.5

Anatomy of chorion laeve (fetal membrane). The chorion epithelium is no longer present in chorion laeve because of fusion

between the amnion and chorion. However, a cleft that represents the location where the chorionic epithelium resides

before the fusion is always present due to tissue processing artifacts. The trophoblastic cells in the chorion laeve are termed

‘‘chorionic-type intermediate trophoblastic cells’’ and are characterized by distinct morphological and

immunohistochemical features as compared to other trophoblastic subpopulations. GV: ghost villi

. Fig. 20.4

Chorionic villus and implantation site. (a) An anchoring villus attaches to the implantation site. The villus is outlined by two

trophoblastic layers – the inner cytotrophoblast (CT) and outer syncytiotrophoblast (ST). The intermediate trophoblast (IT)

differentiates from the trophoblastic column and emanates from the distal column to the implantation site. (b) Intermediate

trophoblastic cells infiltrate into endomyometrium and assume a distinctive pattern when they invade the myometrium. (c)

Intermediate trophoblastic cells target the spiral arteries and transform them from small caliber and high resistant vascular

channels (inset) into large caliber and low resistant arteries that direct blood into the intervillous space. Intermediate

trophoblastic cells can be found in the lumen of the arteries and sometimes appear to occlude the entire lumen
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Syncytiotrophoblast also expresses placental alkaline phos-

phatase, leukemia inhibitory factor receptor, placental

growth hormone, epidermal growth factor receptor,

HSD3B1 (an enzyme involved in the synthesis of proges-

terone), p27kip1 (a negative regulator in cell cycle progres-

sion), c-fms oncoprotein CD10, and syncytin. Expression

of syncytin has been shown to be involved in the fusion

process of syncytiotrophoblast [102]. In contrast, several

genes are down-regulated in syncytiotrophoblast as com-

pared with cytotrophoblast. For example, syncytiotro-

phoblast fails to express E-cadherin and Ki-67 nuclear

antigen. These findings are concordant with the view

that syncytiotrophoblast is terminally differentiated and

that its major functions are hormone production and

molecular transport across the villous surface.

Among the various populations of trophoblast, the

pattern of gene expression is most complex in intermedi-

ate trophoblast and depends on the differentiation status

and anatomic location of the intermediate trophoblastic

cells, i.e., the subpopulation of intermediate trophoblast

(> Table 20.2). The villous intermediate trophoblast in

the trophoblastic columns uniquely expresses the HNK-1

carbohydrate epitope on glycosphingolipids, which is not

present in other subpopulations of trophoblastic cells [157].

The genes that are upregulated as villous intermediate

trophoblast differentiate into implantation site interme-

diate trophoblast including melanoma cell adhesion mol-

ecule (Mel-CAM or CD146; [149] inhibin-a [152],

hPL [81], and cyclin E [94] (>Table 20.2). The genes

that are downregulated during differentiation of villous

to implantation site intermediate trophoblast are Ki-67

nuclear antigen, epidermal growth factor (EGF) receptor,

and E-cadherin. In terms of hormone production, implan-

tation site intermediate trophoblast resembles syncytiotro-

phoblast. It contains abundant hPL, which appears as early

as 12 days and reaches a peak at 11–15 weeks of gestation.

Inhibin-a is also immunolocalized in the implantation site

intermediate trophoblast after 10 weeks of gestation. In

contrast, hCG is present only focally in implantation site

intermediate trophoblast, appearing as early as 12 days and

remaining until 6 weeks, after which it disappears. The so-

called multinucleated trophoblastic giant cells exhibit an

identical immunostaining pattern to the mononucleate

counterparts except the former are negative for preg-

nancy-associated major basic protein [79]. Accordingly,

these giant cells should be designated ‘‘multinucleated

intermediate trophoblastic cells’’ rather than syncytiotro-

phoblastic giant cells [149].

The implantation site intermediate trophoblastic cells

that invade the spiral arteries show the same staining

. Table 20.2

Expression of trophoblastic markers in different trophoblastic subpopulations

Cytotrophoblast

Syncytiotrophoblast

IT in trophoblastic 
     column

IT in implantation site

IT in chorion laeve

HSD3B1 HLA-G hPL β-hCG cyclin E p63 CD146∗ HNK1 Muc4 β−catTrophoblastic types

nuc

memb

Immunointensity: Low high

M : positive in multinucleated intermediate trophoblast (IT)

varied

: increased expression toward the implantation site in a trophoblastic column

IT: intermediate trophoblastic cells; nuc: nuclear staining; memb: membrane staining; 
varied: variable staining pattern
∗CD146 is a synonym of Mel-CAM

M
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pattern as those within the decidua and myometrium

except that expression of neural cell adhesion molecule

(NCAM; [15], E-cadherin, and beta-catenin are

upregulated [147]. Implantation site intermediate tropho-

blast in both the endometrium and myometrium

expresses leukemia inhibitory factor receptor [142],

which interacts with leukemia inhibitory factor expressed

by maternal decidual leukocytes. Although leukemia

inhibitory factor plays an important role in implantation

and placentation in several species, the paracrine role of

leukemia inhibitory factor in the biology of human

implantation site intermediate trophoblastic cells is not

known. Those intermediate trophoblastic cells also

express CD10, a neutral endopeptidase [64, 122].

In contrast to implantation site intermediate tropho-

blast, chorionic-type intermediate trophoblast is dif-

fusely positive for p63 but is only focally positive for

several trophoblast-associated antigens including hPL,

Mel-CAM (CD146), mucin-4, and cyclin E (> Table 20.2).

Chorionic-type intermediate trophoblastic cells exhibit

mild proliferative activity as indicated by an increased

Ki-67 labeling index (3–10%) in contrast to the absence

of Ki-67 labeling in implantation site intermediate

trophoblast.

The immunophenotype of trophoblastic cells in gesta-

tional trophoblastic lesions is similar to their normal coun-

terparts. In routine pathology practice, HSD3B1,

cytokeratin 18, hPL, p63,Ki-67, and cyclin E are particularly

usefulmarkers in the diagnosis of trophoblastic lesions. The

practical application of immunohistochemistry in the dif-

ferential diagnosis of gestational trophoblastic lesions is

discussed under the section of immunohistochemistry

application for differential diagnosis.

Functional Aspects of Trophoblast

Trophoblast plays a crucial role in implantation and

embryonic development. The major functions of tropho-

blast are as follows. First, the villous trophoblast

(syncytiotrophoblast and cytotrophoblast) provides

a structural interface for molecular transport between

the maternal and fetal compartments. Second, implanta-

tion site intermediate trophoblast establishes the feto-

maternal circulation in the placental site (> Fig. 20.4).

Third, syncytiotrophoblast secretes several pregnancy-

associated hormones that are necessary for successful

maintenance of the placenta and fetus. Finally, syncytio-

trophoblast as well as chorionic-type intermediate

trophoblast in the fetal membranes serve as an immuno-

logical barrier that prevents allograft rejection of the

fetus by the maternal immune system. Functional

abnormalities of trophoblast may account for several

common gestational disorders including failure

of implantation, which leads to spontaneous abortion,

preeclampsia, and intrauterine growth retardation. The

functions of specific trophoblastic subpopulations are

discussed below.

Previllous Trophoblast

The previllous syncytiotrophoblast is responsible for the

initial erosion of maternal tissues during the early stages of

implantation. Subsequently, it appears that the previllous

mononucleate trophoblastic cells are responsible for fur-

ther invasion and expansion of the implantation site

(> Fig. 20.3). At approximately 13 days of gestation, mes-

enchyme penetrates the trophoblastic mass and chorionic

villi develop thus forming the rudimentary structure of

the definitive placenta.

Cytotrophoblast

Cytotrophoblast is the trophoblastic stem cell and is

located on the villous surface. Cytotrophoblast expresses

epidermal growth factor receptor (EGF-R), which binds to

EGF secreted by the decidua. It has been postulated that by

a paracrine mechanism EGF-R and its ligand may pro-

vide persistent growth stimulation for cytotrophoblast.

Cytotrophoblast differentiates along two main pathways.

Along one pathway, cytotrophoblast continues to prolif-

erate and fuses to form the overlying syncytiotrophoblast.

This process results in expansion of the surface area of

chorionic villi in the developing placenta. In the second

pathway, cytotrophoblast differentiates into villous inter-

mediate trophoblast in the trophoblastic columns and

then into implantation site intermediate trophoblast in

the placental site or chorionic-type intermediate tropho-

blast in the chorion laeve.

Syncytiotrophoblast

Syncytiotrophoblast is composed of terminally differenti-

ated cells that synthesize and secrete a variety of pregnancy-

associated hormones that are thought to be critical in the

establishment andmaintenance of pregnancy. Someof these

secretory proteins may also have a paracrine function by

regulating the local microenvironment of decidua cells,

Gestational Trophoblastic Tumors and Related Tumor-Like Lesions 20 1083



inflammatory cells, and smoothmuscle cells at the placental

site. In addition to its role as an endocrine organ, the

syncytiotrophoblast is bathed in maternal blood and is

responsible for the exchange of oxygen, nutrients, and a

variety ofmetabolic products between themother and fetus.

Villous Intermediate Trophoblast

Villous intermediate trophoblastic cells proliferate in the

proximal portion of trophoblastic columns and serve as

the source from which implantation site and chorionic-

type intermediate trophoblast are derived. In addition,

villous intermediate trophoblastic cells may play an

important role in maintaining the structural integrity of

the villi that anchor the placenta to the basal plate. HNK-1

carbohydrate moiety expressed on the surface of the vil-

lous intermediate trophoblast may contribute to the

intercellular cohesion in the trophoblastic columns that

counteract the mechanical sheering forces resulting from

fetal movements and the turbulence created by the pulsa-

tile blood flow in the placental bed [157].

Implantation Site Intermediate Trophoblast

The major function of implantation site intermediate

trophoblast is to establish the maternal–fetal circulation

by invading the spiral arteries in the basal plate during

early pregnancy. The mechanisms underlying tropho-

blastic invasion are similar to those involved in tumor

cell invasion. For example, proteases are responsible for

matrix degradation and tissue remodeling, a prerequisite

for trophoblastic migration and invasion. Loss of

E-cadherin expression is closely associated with the infil-

trative phenotype of implantation site intermediate tro-

phoblast [147]. Expression of growth factors and their

receptors constitutes a unique molecular mechanism reg-

ulating trophoblastic behavior and cell-to-cell com-

munication (autocrine or paracrine) including cellular

migration, proliferation, and differentiation. Expression

of cell adhesion molecules is important for trophoblastic

migration in different extracellular substrates and for

cross-talk between trophoblastic cells and their microen-

vironment. It has been shown that implantation site inter-

mediate trophoblastic cells produce hyperglycosylated

hCG, a variant of hCG. This variant appears to be an

autocrine factor, participating in the initiation and regu-

lation of trophoblastic invasion [23].

Unlike malignant tumors, the invasion of implanta-

tion site intermediate trophoblast is tightly regulated,

confined spatially to the implantation site and limited

temporally to early pregnancy. While extensively infiltrat-

ing the endometrium of the basal plate, the implantation

site intermediate trophoblast invade only the inner third

of the myometrium in the first trimester, decreasing to less

than 10% of the myometrium by term. Although the

molecular mechanism underlying the control of tropho-

blastic invasion is currently unclear, the invasive process

can be modulated by both the trophoblast and the local

microenvironment. Fusion of mononucleate implantation

site intermediate trophoblastic cells into multinucleated

cells leads to the loss of their invasive and migratory

phenotype. Although multinucleated implantation site

intermediate trophoblastic cells can be seen in trophoblas-

tic neoplasms such as PSTT, they are more frequently

encountered in the normal or exaggerated placental site, a

helpful morphological feature in distinguishing exagger-

ated placental site from PSTT.

Another feature that distinguishes non-neoplastic tro-

phoblastic cells from tumor cells is their pattern of cellular

proliferation. The differentiation of implantation site

intermediate trophoblast is accompanied by a decrease in

cellular proliferation in contrast to the uncontrolled pro-

liferation in malignant neoplasms. Indeed, implantation

site intermediate trophoblastic cells are negative for Ki-67,

a proliferationmarker, and are positive for several proteins

which are involved in the arrest of cell cycle progres-

sion including p21WAF1/CIP1 [19] and p57kip-2 [21].

Accordingly, any proliferative activity (mitotic figures or

Ki-67-positive trophoblastic cells) in the implantation site

intermediate trophoblast should be considered abnormal

and a neoplastic process must be considered.

Spiral arteries at the implantation site are the targets

for invasion by implantation site intermediate tropho-

blast. Themechanisms that are responsible for the tropism

of implantation site intermediate trophoblast to the spiral

arteries, and not to other structures, are unclear; one

postulate is that the oxygen gradient may be a guiding

cue. The trophoblastic invasion into the vascular wall

is associated with abundant deposition of extracellular

matrix, which eventually replaces the entire smooth mus-

cle layer of spiral arteries, resulting in the transformation

of the arteries to large-caliber and low-resistant vascular

channels. This unique feature of vascular invasion is not

only observed in the normal placental site but also in the

PSTT. Implantation site intermediate trophoblast replaces

the lining endothelial cells and undergoes an epithelial–

endothelial transdifferentiation characterized by the

acquisition of several endothelial markers including

VCAM-1, VE-cadherin, and beta-4 integrin, [186] and

Mel-CAM (CD146) [143, 149], all of which are expressed
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by endothelial cells. Accordingly, the term ‘‘trophoblast

pseudo-vasculogenesis’’ has been proposed to describe

this unique differentiation pathway of implantation site

intermediate trophoblast. Some of the implantation site

intermediate trophoblastic cells that invade the spiral

arteries migrate along the vascular wall in a retrograde

fashion to reach the spiral arteries beyond the implanta-

tion site in the myometrium. The intravascular implanta-

tion site intermediate trophoblastic cells tend to form

trophoblastic aggregates that act like valves or a sieve to

control the blood flow in the trophoblast-modified spiral

arteries. The process of aggregation is associated with

the expression of NCAM and E-cadherin. These cell adhe-

sion molecules may be responsible for the enhanced

intercellular cohesion among cells in trophoblastic aggre-

gates in the spiral arteries as NCAM and E-cadherin func-

tion as homotypic cell–cell adhesion molecules. This

hypothesis has been supported by a recent study in

which the E-cadherin gene was introduced into an

E-cadherin negative implantation site intermediate tro-

phoblastic cell line, IST-1, resulting in a stationary and

cohesive phenotype of IST-1 cells in culture [147].

Chorionic-Type Intermediate Trophoblast

The functional role of chorionic-type intermediate tro-

phoblastic cells is unknown. Unlike the implantation site

intermediate trophoblast, the chorionic-type intermediate

trophoblast proliferates throughout gestation as the total

surface area of fetal membrane increases. Chorionic-

type intermediate trophoblast may contribute to the syn-

thesis of extracelluar matrix, which is required tomaintain

the tensile strength of the fetal membrane. It is also pos-

sible that chorionic-type intermediate trophoblast acts

as a biological and mechanical barrier to the maternal

immune system and is important for fetal allograft sur-

vival (see below).

Classification of Gestational
Trophoblastic Disease

According to current WHO classification, GTD can be

broadly divided into molar lesions and non-molar lesions.

The molar lesions include partial and complete

hydatidiform moles and invasive moles. The non-molar

lesions include choriocarcinoma and lesions derived from

implantation site intermediate trophoblast (exaggerated

placental site and PSTT) and those from the chorionic-

type intermediate trophoblast (placental site nodule and

epithelioid trophoblastic tumor). In the past, exaggerated

placental site and placental site nodule were classified as

‘‘unclassified GTD.’’ Both lesions are benign and have

distinct histogenesis and morphological features that jus-

tify their separate designation. The current classification

also includes epithelioid trophoblastic tumor, which is

a trophoblastic neoplasm distinct from choriocarcinoma,

and PSTT.

General Features of Gestational
Trophoblastic Disease

Epidemiology

The reported incidence of hydatidiform mole and chorio-

carcinoma varies widely throughout the world, being

greatest in Asia, Africa, and Latin America and substantially

lower in North America, Europe, and Australia. The inci-

dence rates are difficult to compare, however, because of the

limitations in the methodology of these studies. Further-

more, some studies of incidence rates have used hospital-

based rather than population-based figures, which probably

result in overreporting. There are no epidemiologic data on

incidence or geographic distribution reported for the more

recently described PSTT and epithelioid trophoblastic

tumor. Despite the various incidence rates documented,

the overall incidence of GTD has been decreasing in last

few decades, especially in those geographic areas that have

previously reported a high incidence [51, 76].

In North America and Europe, the frequency of

hydatidiform moles is approximately 100 per 100,000

pregnancies. A higher frequency was reported in some

areas of Asia and the Middle East, with an incidence rate

from 100 to 1,000 per 100,000 pregnancies [3]. Chorio-

carcinoma occurs with a frequency of 1 in 20,000 to 1 in

40,000 pregnancies in the United States and Europe [123].

Estimates for the incidence in Asia, Africa, and Latin

America generally are higher with incidence rates as high

as 1 in 500 to 1,000 pregnancies reported [123]. As with

molar disease, there are marked regional variations in

incidence rates. In Nigeria, choriocarcinoma is the third

most common malignant tumor in women at one institu-

tion, ranking behind breast and cervical carcinoma. Thus,

despite methodological problems it appears that choriocar-

cinoma occurs at a substantially higher rate in developing

countries than it does in North America and Europe. Sim-

ilar to hydatidiform moles, the overall incidence of chorio-

carcinoma in recent years has dramatically decreased as

socioeconomic conditions improve. These observations

suggest that low socioeconomic conditions or dietary
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factors may contribute to the development of GTD.

Recently, asbestos exposure has been reported to be associ-

ated with the development of GTD [135].

Gestational trophoblastic lesions are nearly always dis-

orders of the reproductive years. Women who are sexually

active are at risk for developing GTD, but the incidence is

substantially higher in women before 20 and after 40 years.

In rare cases, GTDcan develop in a postmenopausal woman

with a long interval between the diagnosis of GTD and the

antecedent pregnancy. The absolute number of cases of

mole or choriocarcinoma in women over 40 years is smaller

because of their lower fertility. In contrast, maternal age has

no effect on the risk of partialmole. Neither paternal age nor

race seems to affect the risk of developing a hydatidiform

mole. Malignant sequelae for hydatidiform mole occur

more frequently in older patients. While hydatidiform

mole, choriocarcinoma, exaggerated placental site, and pla-

cental site nodule are nearly always confined to reproductive

age women, PSTT and epithelioid trophoblastic tumors

occur infrequently in postmenopausal women.

Several studies reveal that a history of prior spontaneous

abortions is more common in patients with hydatidiform

mole and choriocarcinoma than with a normal pregnancy.

Furthermore, womenwho have had one hydatidiformmole

are at increased risk of having another [123]. Conversely,

term pregnancy and live births have a protective effect,

with GTD less common in patients who are parous [123].

The protective effect appears to increase with an increased

number of live births.

Cytogenetics

Cytogenetic studies of complete and partial hydatidiform

mole show that chromosomal abnormalities play an

important role in their development [3, 175]. The karyo-

typic patterns of the two types of moles are considerably

different. Complete hydatidiform moles have a normal

DNA content and most complete moles have a karyotype

of 46,XX and develop from the fertilization of an anuclear

‘‘empty’’ ovum by a single haploid (23X) sperm, in which

the haploid genome duplicates (> Fig. 20.6) [88]. The

remaining group (4–15%) of complete moles are also

androgenetic but are formed by dispermy, i.e., fertilization

of an ovum lacking functional maternal chromosomes by

two spermatozoa. Accordingly, the complete mole, being

paternally derived, constitutes a total allograft in the

mother. The opposite pathogenesis of a complete mole

occurs in parthenogenesis, meaning that the maternal set

of chromosomes duplicates itself in oocytes, and ovarian

teratomas are believed to result from this process.

The karyotype of a partial mole is nearly always trip-

loid (69 chromosomes) (> Fig. 20.7) with a maternal

chromosome complement. Conversely, not all triploid

conceptuses demonstrate histological features of a partial

mole because the triploids are composed of different

groups with distinct pathogenesis [46]. The percentage

of partial moles among triploid conceptuses depends on

the histologic criteria for the diagnosis and on the type of

cytogenetic assays employed. When triploidy is present in

a partial mole, the chromosomal complement usually is

69,XXY or 69,XXX and rarely 69,XYY. These abnormal

conceptuses result from the fertilization of an egg with

a haploid set of chromosomes by either two sperms, each

with a set of haploid chromosomes, or by a single sperm

with a diploid genome of 46,XY [88]. This condition is

known as diandric or androgenetic (paternally derived)

triploidy in which two of the three haploid sets are of

paternal origin. Diandric triploids at early stages of devel-

opment frequently show features of an early partial mole,

but only a subgroup will go on to develop the complete

phenotype of a partial mole. A conceptus with a diploid

46XX maternal genome due to failure of the first meiotic

division and a haploid paternal set of chromosomes results

in an abnormal, triploid (69XXX or 69XXY) fetus [134].

This is referred to as a digynic (maternally derived) con-

ceptus in which two of the three haploid sets are of

maternal origin. There is no agreement as to the percent-

age of digynic triploids among all triploid placentas,

23X

46XX

46XX

46XX
Empty egg

. Fig. 20.6

Chromosomal origin of a complete hydatidiform mole.

A single sperm fertilizes an empty egg. Reduplication of

its 23X set results in a completely homozygous diploid

genome of 46XX. A similar process follows fertilization

of an empty egg by two sperms with two independent

sets of 23X or 23Y. Note that both karyotypes 46XX and

46XY can ensue
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but it is believed that digynic triploids generally do not

present as a molar pregnancy. In conclusion, most well-

documented partial moles are (diandric) triploids, but not

all triploid conceptuses are associated with partial moles.

Genetic studies of choriocarcinoma have shown that

most choriocarcinomas are diploid [40], and that chorio-

carcinomas with aneuploidy may be associated with

a poorer prognosis. Several studies have demonstrated

the diandric (androgenetic) origin of choriocarcinoma

following a complete hydatidiform mole [43, 88].

The cytogenetic studies of GTD other than molar preg-

nancy and choriocarcinoma such as PSTT and epithelioid

trophoblastic tumor have not been as well studied because

of the rarity of these neoplasms. However, new techniques

such as fluorescence in situ hybridization, interphase cyto-

genetics, and polymorphism of oligonucleotide repeat

sequences (microsatellites) have been performed on fixed

tissue. Although the majority of GTD can be diagnosed by

pathologists on morphological grounds alone, the applica-

tion of these techniques may become more and more

important in diagnosis and management of GTD. For

example, microsatellite markers that differ in maternal or

paternal origins have been used to confirm a complete

mole. Both fluorescence in situ hybridization using chro-

mosome-specific markers and polymerase chain reaction

using polymorphic markers have been employed to assist

in differentiating a hydropic abortus from a partial mole,

and a partial mole from a complete mole [13, 97].

Serum Markers

Treatment of GTD is based on determining, if possible, the

specific histological type of trophoblastic lesion, monitor-

ing serum hCG titers, and instituting chemotherapy when

appropriate. hCG has proved to be an ideal marker for

all forms of GTD and measurement of serum hCG levels is

an integral part of the management of this disease. hCG

is a glycoprotein composed of two polypeptide chains, alpha

and beta, attached to a carbohydrate moiety. The configu-

ration of hCG is similar to other gonadotropins, particularly

luteinizing hormone (LH). The a-polypeptide chain in all

these hormones is identical; it is the difference in the beta

chain that gives the hormones their unique immunologic

specificity and biologic function. Accordingly, beta-hCG is

the most specific marker for GTD. hCG is produced mainly

by syncytiotrophoblast, and it is almost invariably detectable

in the serum if trophoblastic tissue is present and when

sensitive assays are used. In addition to syncytiotrophoblast,

implantation site intermediate trophoblastic cells can also

produce a variant of hCG that is hyperglycosylated. It has

been reported that this hyperglycosylated hCG inhibits

apoptosis in intermediate trophoblastic cells while pro-

moting cell invasion and growth.

In normal pregnancy, beta-hCG peaks to 50,000–

100,000mIU/mL at about 10 weeks gestation and decreases

to 10,000–20,000 mIU/mL by 20 weeks, remaining at that

level until term. Levels as high as 600,000 mIU/mL have

been reported in early pregnancy. Inmolar gestations, beta-

hCG levels at diagnosis are variable, but most show a

markedly elevated hCG titer, which is a useful diagnostic

feature. Levels greater than 2 million mIU/mL have been

reported. beta-hCG titers are generally higher in complete

than partial moles [28]. Choriocarcinoma, almost invari-

ably, produces very high level of beta-hCG and a case with

a level of 11 million mIU/mL has been reported [59]. In

contrast to the high levels in hydatidiform moles and

choriocarcinoma, beta-hCG levels are much lower in

PSTTs and epithelioid trophoblastic tumors [150]. Never-

theless, beta-hCG levels are very useful in monitoring

patients with these tumors [25].

Beta-core fragment of hCG in urine has been reported

to be an even more sensitive marker being detected in

patients whose serum hCG levels are near to or below

the limit of detection [136]. Also recently, a sensitive

radioimmunoassay (RIA) and immunoradiometric assay

23Y

23X

23X

23Y

23X 23X

Dispermy Diandry

69XXY

69XXY

69XXY

. Fig. 20.7

Chromosomal origin of the triploid, partial

hydatidiform mole. A normal egg with a 23X haploid

set is fertilized by two sperm that carry either sex

chromosome, to result in 69 chromosomes with a sex

configuration of XXY, XXX, or XYY. A similar result can be

obtained by fertilization of a sperm carrying the

unreduced paternal genome 46XY (resulting sex

complement, XXY only)
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(IRMA) have been developed [22, 25] that can measure

serum beta-hCG to a level of 0.5 mIU/mL. The assay

can detect beta-hCG production from as few as 1,000

trophoblastic cells, thus permitting follow-up to complete

disappearance of trophoblastic tissue. Disappearance of

beta-hCG from the serum as measured by half-life shows

two components, one with a half-life of 6 h and a slower

component with a half-life of about 30 h. Since

heterophilic antibodies are known to interfere with the

measurement of serum analytes, concurrent serum, and

urine testing for hCG has been recommended to be used as

routine policy in the diagnosis and follow-up of the

patients with GTD [138]. Except for hCG, the utilization

of other trophoblastic markers including hPL, inhibin,

activin, and progesterone in the detection and follow-up

of GTD has not yet been established [141].

Staging and Prognostic Factors

Several systems including the modified International Fed-

eration of Gynecology and Obstetrics (FIGO) staging sys-

tem, the World Health Organization (WHO) prognostic

index score system, and the National Institute of Health

(NIH) classification of metastatic GTD have been devel-

oped to predict prognosis and guide treatment (reviewed

in [163]). The FIGO system uses an anatomic staging

system, which is summarized in >Table 20.3. Within

each stage, patients with no risk factors are assigned to

substage A, those with only one risk factor to substage B,

and those with two risk factors are assigned to substage C.

The NIH classification is a clinical classification and is

based on a variety of clinical features and serum hCG

levels that segregates patients into good and poor progno-

sis (> Table 20.4). The WHO scoring system divides

patients into low-, intermediate-, and high-risk groups

based on the total score of a variety of prognostic features

(> Table 20.5). Based on the WHO system, patients

with nonmetastatic (stage I) and low-risk metastatic (stages

II and III,WorldHealthOrganization score< 7) gestational

trophoblastic neoplasm (GTN) can be treated with single-

agent chemotherapy, and the survival rate approaches

100%. In contrast, patients with high-risk metastatic GTN

(stage IV, WHO score � 7) requires initial multiagent che-

motherapy with or without adjuvant radiation and surgery,

and the survival rate is 80–90% [106, 114].

In addition to the diagnosis of choriocarcinoma, poor

prognostic factors include metastatic disease at diagnosis,

cerebral or hepatic metastases, symptoms for more than 4

months, failure of prior chemotherapy, and a pretreatment

serum beta-hCG titer of more than 100,000 mIU/mL.

More recently, the critical beta-hCG level has been reduced

to 40,000 mIU/mL by some investigators. Metastatic dis-

ease limited to the lungs or vagina is not a poor prognostic

sign. In contrast, although it is difficult to assess precisely

the prognostic significance of extrapulmonary metastases,

patients with CNS metastases have an approximately 50%

remission rate compared with involvement of other vis-

ceral organs. Development of CNS metastases during the

course of treatment confers an even worse prognosis.

Patients with hepatic metastases also have a poor progno-

sis, but multiagent chemotherapy appears to increase the

survival rate. Choriocarcinoma diagnosed after a term

gestation has a worse prognosis than choriocarcinoma

diagnosed after a mole.

. Table 20.3

International Federation of Gynecology and Obstetrics

(FIGO) staging of gestational trophoblastic disease

Stage Definition

I Confined to uterine corpus

II Metastases to pelvis and vagina

III Metastasis to lung

IV Distant metastasis

. Table 20.4

Clinical classification of malignant trophoblastic disease

Nonmetastatic GTD

Metastatic GTD

Good prognosis

Low hCG level (<40,000 mIU/ml serum beta-hCG)

Symptoms present for less than 4 months

No brain or liver metastasis

No prior chemotherapy

Pregnancy event is not term delivery (i.e., mole, ectopic,

or spontaneous abortion)

Poor prognosis

High pretreatment hCG level (>40,000 mIU/ml serum

beta-hCG)

Symptoms present for more than 4 months

Brain or liver metastasis

Prior chemotherapeutic failure

Antecedent term pregnancy

GTD, gestational trophoblastic disease; hCG, human chorionic

gonadotropin.
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Pathogenesis of Gestational
Trophoblastic Disease

The pathogenesis of GTD is largely unknown as few

molecular studies have been performed [155]. This is in

part due to the relative rarity of GTD and the lack of

appropriate experimental models. The most well-studied

gestational trophoblastic lesion is hydatidiform mole and,

to a lesser extent, choriocarcinoma [88]. Development of

a hydatidiformmole appears to be associated with an excess

of paternal haploid set of chromosomes. The higher the ratio

of paternal/maternal chromosomes, the greater the molar

change. Complete moles show a 2:0 paternal/maternal ratio,

whereas partial moles show a 2:1 ratio. This hypothesis is

best supported by the following two studies. First, a mouse

model in which molecularly engineered mice that were

either androgenetic or gynogenetic (parthenogenetic) were

created by microtransfer of male or female pronuclei into

enucleated oocytes. Androgenetic embryos transplanted to

a foster mother developed a bulky, hypertrophic placenta

similar to complete moles in humans, whereas the gynoge-

netic embryos developed only a small placenta with

a secondarily stunted embryo. Another study using the

mouse embryonic fibroblasts as the cell model demonstrates

that paternal and maternal genomes confer opposite effects

on proliferation, cell-cycle progression, senescence, and

tumor formation [54]. In comparisonwith biparental fibro-

blasts, androgenetic fibroblasts whose genomic complement

is exclusively from paternal origin exhibit highly prolifera-

tive activity, spontaneous transformation, and formation of

tumors at low passage number, while the gynogenetic fibro-

blasts with exclusive maternal genomic complement show

decreased proliferation and increased senescence. The

molecular mechanism underlying this observation is the

differential expression of imprinted genes. For example,

the maternally expressed and paternally imprinted genes

such as p57kip2 decrease cellular proliferation. In contrast,

the paternally expressed growth factor, Igf2, is essential for

the long-term proliferation of all genotypes [54]. There-

fore, it is likely that a similar mechanism is also involved in

the pathogenesis of complete and partial hydatidiform

moles. In rare familial/recurrent hydatidiform moles,

which account for 2% of all molar cases, mutations have

been detected in the maternal gene, NALP7, which plays

a role in inflammation and apoptosis [108, 162].

As previously discussed (> Table 20.1), there are at

least three distinctive types of GTN including the most

common type, choriocarcinoma, and the less common

ones, PSTT and epithelioid trophoblastic tumor. Molecu-

lar analysis on GTN is largely based on the identification

and characterization of trophoblastic markers in various

types of GTN, and the reference of their unique gene

expression patterns to different trophoblastic subpopula-

tions in normal early placentas (reviewed in [145]).

The main conclusion from those studies is that follow-

ing neoplastic transformation of trophoblastic stem

cells, presumably the cytotrophoblast, specific differentia-

tion programs dictate the type of trophoblastic tumor that

develops (> Fig. 20.8). These patterns of differentia-

tion in GTN recapitulate the stages of early placental

development. For example, choriocarcinoma is com-

posed of variable amounts of neoplastic cytotrophoblast,

syncytiotrophoblast, and intermediate (extravillous) tro-

phoblast, and resembles the previllous blastocyst, which

is composed of a similar mixture of trophoblastic

subpopulations. On the other hand, the neoplastic

cytotrophoblast in PSTT differentiates mainly into inter-

mediate (extravillous) trophoblastic cells in an implanta-

tion site, whereas the neoplastic cytotrophoblast in

epithelioid trophoblastic tumor differentiates into

. Table 20.5

World Health Organization scoring system based on

prognostic factorsa

Score

Prognostic factors 0 1 2 4

Age (years) �39 >39

Antecedent

pregnancy

Mole Abortion Term

Intervalb 4 4–6 7–12 >12

hCG (IU/L) <103 103–104 104–105 >105

ABO groups (female

¥ male)

O ¥ A B

A ¥ O AB

Largest tumor

(including uterine

tumor)

3–5 cm >5 cm

Site of metastasis Spleen,

kidney

GI tract,

liver

Brain

No. of metastases

identified

1–4 4–8 >8

Prior chemotherapy Single

drug

Two or

more

drugs

aThe total score for a patient is obtained by adding the individual

scores for each prognostic factor. Total score:�4, low risk; 5–7, middle

risk; and �8, high risk.
bInterval time (months) between end of antecedent pregnancy and

start of chemotherapy.

hCG, human chorionic gonadotropin; GI tract, gastrointestinal tract.
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chorionic-type intermediate (extravillous) trophoblastic

cells in chorion laeve. This model suggests that choriocar-

cinoma is the most primitive trophoblastic tumor,

whereas PSTT and epithelioid trophoblastic tumor are

relatively more differentiated. Furthermore, it explains

the histologic mixture of choriocarcinoma and PSTT

and/or epithelioid trophoblastic tumor in some GTNs.

Clinicopathological Features, Behavior,
and Treatment of Molar Placentas

A hydatidiform mole is an abnormal placenta character-

ized by enlarged, edematous, and vesicular chorionic villi

accompanied by villous trophoblastic hyperplasia. It is

subdivided into complete hydatidiform mole and partial

hydatidiform mole based on morphologic, cytogenetic,

and clinicopathological features. Although typical com-

plete and partial moles are easily distinguished on histo-

logic examination, the routine use of ultrasound in

pregnancy has led to the clinical diagnosis and evacuation

of moles much earlier in gestation, often in the first tri-

mester. As a result, the classical features of complete and

partial moles that in the past were based on examination

of specimens obtained in the second trimester are not as

apparent, making the histopathologic diagnosis more dif-

ficult [43]. In addition, a variety of other genetic abnor-

malities such as trisomy andmonosomymay be associated

with abnormal placentas that display minor degrees of

hydropic change and trophoblastic proliferation but do

not qualify as moles. Although recent studies have pro-

posed new and expanded criteria for the diagnosis of these

early moles and abnormal placentas, the criteria are subtle

and difficult to reproduce, making the histologic diagnosis

somewhat subjective. Furthermore, with the recognition

that the genetic alterations that underlie these various

lesions are distinctly different, one can legitimately ques-

tion whether the diagnosis should be based on genetic as

well as morphologic assessment. At present there is insuf-

ficient data to provide a definitive answer. Genetic analysis

is costly, labor-intensive, and is not available in most

pathology laboratories. However as these techniques

become cheaper and more widespread it is likely that

genetic analysis will complement histopathologic evalua-

tion in the diagnosis of difficult cases [13, 97]. The ratio of

complete versus partial moles varies among studies and

most reports show that complete moles outnumber par-

tial moles [13, 28, 45, 65, 97, 121, 167]. Clinical, patho-

logic, and cytogenetic differences separate the two forms

of hydatidiform mole, yet all molar pregnancies have the

potential for persistent GTD [3], although the risk is much

higher in complete than in partial hydatidiform moles.

Complete Hydatidiform Mole

Complete hydatidiform mole is characterized by hydropic

swelling of the majority of villi, and a variable degree of

Normal
trophoblast

Syncytiotrophoblast

EVT (IT) at
implantation site

EVT (IT) at
chorion laeve

PSTT

Trophoblastic
neoplasia ETT

Choriocarcinoma

Cytotrophoblast

Neoplastic
transformation

. Fig. 20.8

Relationship of trophoblastic neoplasms to different subpopulations of intermediate trophoblastic cells. Exaggerated

placental site and placental site trophoblastic tumor are related to the differentiation of implantation site intermediate

trophoblast, whereas placental site nodule and epithelioid trophoblastic tumor are related to chorionic-type intermediate

trophoblast. EVT: extravillous trophoblast (equivalent to intermediate trophoblast), PSTT: placental site trophoblastic

tumor, ETT: epithelioid trophoblastic tumor
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trophoblastic proliferation and atypia. Fetal tissue usually is

not present. Most complete hydatidiform moles have a 46,

XX karyotype [43]. In a study analyzing 26 complete moles,

all of them show diandric (paternal-only) genomes and the

lesions include 24 homozygous and 2 heterozygous moles

[13]. Early complete moles may lack hydropic swelling but

trophoblastic proliferation and atypia are present.

Clinical Features

As discussed above, complete moles are being diagnosed

now at an earlier gestational age than in the past

(8.5–12 weeks versus 16–18 weeks) because of the routine

use of sonography in pregnancy. Pelvic ultrasonic exami-

nation discloses a diagnostic snowstorm pattern but

high resolution sonography typically reveals a complex

intrauterine mass with many small cysts. This pattern,

especially when associated with a markedly elevated

beta-hCG level, is clinically diagnostic of molar pregnancy.

Consequently, a complete mole now rarely presents with

the classic signs and symptoms such as excessive uterine

size, hyperemesis, theca lutein ovarian cysts, hyperthy-

roidism, or preeclampsia. The majority of patients present

with vaginal bleeding or are discovered by sonography.

While a presumptive diagnosis of an incomplete or missed

abortion is usually made, serum beta-hCG levels greater

than 100,000 mIU/mL should prompt the physician to

consider the diagnosis of molar pregnancy. In the past,

excessive uterine enlargement for the gestational age

occurred in approximately two thirds of patients. Occa-

sionally, the initial clinical manifestation is sudden pas-

sage of molar vesicles. Preeclampsia (pregnancy-induced

hypertension with edema and proteinuria) occurs in up to

one fourth of patients with complete mole. In contrast to

nonmolar gestations, in which preeclampsia occurs typi-

cally in the last trimester, in molar gestations preeclampsia

occurs in the first trimester. Thus, early onset of pre-

eclampsia, especially when coupled with excessive uterine

enlargement, suggests the presence of a molar pregnancy.

Additional clinical signs of established molar pregnancy

include hyperemesis gravidarum, hyperthyroidism, pul-

monary embolization of trophoblast, and massive ovarian

enlargement due to benign theca lutein cysts (hyperreactio

luteinalis) [43]. Usually with complete mole the beta-hCG

titer is markedly elevated.

Although these clinical signs and symptoms permit

the diagnosis of a molar pregnancy before evacuation,

the clinical presentation is quite variable. Up to 80%

of cases are first diagnosed by histological study of spon-

taneously passed or curetted tissue. Hydatidiform moles

also can be found unexpectedly in elective abortion

specimens of asymptomatic patients and may be rarely

detected in the fallopian tube and ovary. A primary mole

involving the adnexa should be discriminated from the

hydropic change that is frequent in an aborting ectopic

pregnancy and from invasive mole with extension into the

broad ligament.

Gross Findings

In typical cases, massively enlarged, edematous villi give

the characteristic grape-like appearance to the placenta

. Fig. 20.9

Complete hydatidiform mole. (a) A hysterectomy specimen

shows an enlarged uterus with molar tissue protruding

into the uterine cavity. (Reprint from [146] with permission

from Churchill Livingstone Elsevier.) (b) In a well-developed

complete mole, the hydropic villi range from a few

millimeters to more than 1 cm in diameter
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(> Fig. 20.9). However, the specimen volume of contem-

porary complete moles is significantly less than in the

past and in very early complete moles grossly hydropic

change may be absent. In advanced mole, which is now

rarely encountered, swollen villi may range from a few

millimeters to as large as 3.0 cm in diameter but usually

average about 1.5 cm. Rarely, fetal development may

occur in complete mole. After suction curettage, molar

villi may collapse and a large amount of bloody tissue

may obscure the edematous villi, especially if a mole is

extracted early in pregnancy when villous enlargement is

less striking. In this instance, there may be no gross evi-

dence of molar enlargement. Histological evaluation of the

tissue adherent to the gauze that collects suctioned uterine

contents is necessary to establish the diagnosis. Immersing

the gross tissue in saline or formalin can resuspend col-

lapsed villi.

Microscopic Findings

Complete moles have two key features: trophoblastic pro-

liferation and villous edema. Many villi display central

cistern formation characterized by a prominent central

space that is entirely acellular (> Fig. 20.10). Smaller villi

usually are present but these, too, are edematous. The

villous stroma has a distinctive appearance with a pale

blue-grey appearance having widely separated spindle

cells beneath the villous surface, and edematous cen-

tral cistern. Villous stroma of a complete mole contains

numerous but inconspicuous CD34-positive blood ves-

sels. All hydatidiform moles display some degree of hap-

hazard trophoblastic proliferation on the villous surface.

This trophoblastic proliferation in complete hydatidiform

mole is circumferential around the villus (> Fig. 20.11).

Columns and streamers of cells composed of a mixture of

. Fig. 20.10

Early complete hydatidiform mole. Villi have extensive

stromal edemawith central cisterns (C). The periphery of the

villi expands into bulbous projections with more prominent

stromal cells. There is a large amount of proliferative

trophoblast in this field (Courtesy of Dr. B. Ronnett)

. Fig. 20.11

Complete hydatidiform mole. Enlarged villi with

circumferential proliferation of trophoblast
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cytotrophoblast, syncytiotrophoblast, and villous inter-

mediate trophoblast project randomly from the villous

surface (> Fig. 20.12). The amount of proliferative tro-

phoblast in moles varies greatly. It may be marked, affect-

ing most villi, or it may be subtle and only focally present,

emphasizing the need for thorough sampling. Large sheets

of trophoblast including villous intermediate trophoblast

that appear to be unattached to villi also may be present.

These result from tangential sectioning, or they represent

detached fragments of the trophoblast from the implan-

tation site. Trophoblastic islands, structures seen in the

normal early placentas, are rarely present in complete

moles. The trophoblast of a complete mole always displays

cytologic atypia. At times it may be as marked as in

choriocarcinoma (> Fig. 20.12). In addition, a linear dis-

tribution of atypical intermediate trophoblast overlying

fibrin is a feature that occurs in trophoblastic lesions as

opposed to an abortus.

As noted previously, the typical morphologic features

of a complete mole may be absent or very subtle in molar

specimens evacuated in the first trimester (> Fig. 20.13).

These complete moles are referred to as ‘‘early complete

moles’’ that do not have the typical clinical presentation or

classic sonogram appearance. The histologic features of an

early complete mole are: (1) redundant or polypoid bul-

bous terminal villi; (2) hypercellular villous stroma

with primitive stellate cells; (3) a labyrinthine network

of villous stromal canaliculi; (4) focal hyperplasia of

cytotrophoblast and syncytiotrophoblast on both villi

and the undersurface of the chorionic plate; (5) atypical

trophoblast lining the villi and in the implantation site

[72, 107]; and (6) increased villous stromal apoptosis [75].

. Fig. 20.12

Trophoblast in a complete mole. A mixture of

cytotrophoblast (CT), intermediate trophoblast (IT), and

syncytiotrophoblast (ST) grows from the surface of a

villus (V)

. Fig. 20.13

An early complete hydatidiform mole. The villi are not

particularly hydropic and the trophoblastic hyperplasia and

atypia are not marked. The circumferential proliferation of

villous trophoblastic cells that project randomly from the

villous surface is characteristic. This case has been

molecularly confirmed as an androgenetic complete mole

(Courtesy of Dr. B. Ronnett)
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The implantation sites associated with a complete

hydatidiform mole almost always show a morphological

feature similar to an exaggerated placental site. As with the

trophoblastic hyperplasia on the villous surface, the cells

are more abundant and atypical than what is encountered

with an abortus and for that matter an exaggerated pla-

cental site (> Fig. 20.14). The immunostaining pattern for

the markers of implantation site intermediate trophoblast

is identical between the molar implantation site and an

exaggerated placental site except the Ki-67 labeling index

in a mole is elevated as compared to no Ki-67 labeling

index in a nonmolar exaggerated placental site, suggesting

that these two types of lesions are different despite their

similar morphologic features [104, 151]. Interestingly, as

compared with the normal placentas, complete moles

exhibit a higher level of apoptosis in cytotrophoblast,

indicating a complex but delicate regulation of the cell

population in complete moles.

Differential Diagnosis (See section >Partial
Hydatidiform Mole)

The differential diagnosis of complete moles is discussed

in the section of partial moles.

Behavior and Treatment

In the past, when the complete moles were not diagnosed

early, 2 and 12% of patients experienced severe respira-

tory distress immediately after uterine evacuation of a

hydatidiformmole. This phenomenon usually is attributed

to massive deportation of trophoblast to the lungs, an

exaggeration of a physiologic process occurring in normal

pregnancy. Themost serious complication aftermolar evac-

uation is persistent or metastatic GTD and the risk of

developing choriocarcinoma. Postmolar trophoblastic dis-

ease may represent a persistent mole in the uterine cavity or

it may be an invasive mole or a choriocarcinoma. Persistent

GTD occurs in approximately 17–20% of womenwho have

undergone evacuation [140] and in 3–5% of women who

have undergone hysterectomy [44]. The risk of develop-

ment of choriocarcinoma following a complete mole is

about 2–5% in the United States [26, 33] and 13% in Japan

[95]. Prediction of the behavior of complete hydatidiform

moles based on biomarkers is notoriously difficult. The

capricious nature of molar pregnancy should never be

underestimated. In the past, a number of clinical, mor-

phologic, and immunohistochemical studies have

attempted to predict the prognosis of complete moles

but no reliable features have emerged. More recently,

Cheung et al. have found that higher mRNA and protein

expression levels of Nanog, a transcription factor involved

in embryonic stem cell development, are associated with

worse clinical outcome in hydatidiform moles, i.e.,

increased risk for developing persistent GTD [148, 161].

Further studies including large case control studies or

prospective cohorts are required to confirm this finding.

It is recommended that follow-up with serial serum beta-

hCG titers using sensitive assays and radiographic imaging

remain the mainstay in managing patients with complete

hydatidiform mole.

After treatment with chemotherapy there is minimal

increase in the risk of spontaneous abortion or congenital

anomalies and many patients have successful term preg-

nancies. In general, patients with molar pregnancy can be

reassured that they can anticipate a normal future repro-

ductive outcome after appropriate treatment [11]. A chest

radiograph before treatment and 4 weeks later should

be performed to exclude metastases. Following evacuation

. Fig. 20.14

Exaggerated placental site. The lesion is associated with

a complete hydatidiform mole. The intermediate

trophoblastic cells extensively infiltrate the

endomyometrium. The nuclei are enlarged and show

cytologic atypia
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of a mole, careful beta-hCG monitoring is mandatory

since it is the most reliable and sensitive method for the

early detection of persistent GTD. The titers of beta-hCG

should fall to normal between 10 and 170 days after

evacuation of a mole, and most patients will have normal

titers by 60 days postevacuation. Persistent GTD after molar

pregnancy is heralded by plateauing beta-hCG titers for 2–4

weeks, rising beta-hCG titers, persistent uterine disease

such as abnormal bleeding, or evidence ofmetastases. Initial

therapy for persistent disease is usually methotrexate,

dactinomycin, or a combination of the two. Multiagent

chemotherapy that includes etoposide (VP-16) is used for

the treatment of high-risk patients and for those who fail to

respond to conventional forms of chemotherapy.

Partial Hydatidiform Mole

Partial hydatidiform mole features an intimate admixture

of two populations of villi: enlarged, edematous villi and

normal-sized villi that may be fibrotic. Partial molar preg-

nancies may have a grossly identifiable embryo or fetus

with congenital anomalies.

Partial moles are usually the result of diandric trip-

loidy; however, not all triploid conceptuses are partial

moles. In a study analyzing 12 partial moles, all par-

tial moles show diandric, monogenic genomes including

11 heterozygous and one homozygous lesions [13].

Clinical Features

Patients with partial moles may have signs and symptoms

similar to those seen in complete moles, but usually this is

less likely. Uterine size is generally small for dates. Enlarge-

ment in excess of that expected for the gestational age

is uncommon. Frequently, patients with partial moles

appear to have a missed abortion, and vaginal bleeding is

the main presenting symptom. Forty-two percent of

patients with partial moles are at risk of pre-eclampsia,

which tends to occur later than in complete mole but it

can be equally severe [68]. Serum beta-hCG levels often

are in the low or normal range for gestational age. Only

a few patients with partial moles show markedly elevated

beta-hCG titers such as those seen with complete moles.

Gross Findings

The volume of tissue is generally small, less than 100 or

200 mL. The villi may be grossly evident and recognizable

as molar, yet are smaller than those found in a complete

mole. For early partial moles, these gross features may not

be apparent. In some cases a fetus or fetal membranes is

present. When a fetus is found, it often shows gross con-

genital anomalies.

Microscopic Findings

Partial mole shows features in some villi that are similar

to those seen in complete moles, but the molar change

is focal (> Fig. 20.15). By definition, there should be

a mixture of edematous villi and small, relatively normal-

sized villi. Central cisterns are less conspicuous than in

complete moles. Smaller villi usually show stromal fibrosis

similar to that seen in missed abortions (> Fig. 20.16).

Trophoblastic hyperplasia is less marked than in complete

. Fig. 20.15

Partial hydatidiformmole. Hydropic villi mixedwith smaller,

‘‘normal-appearing’’ villi
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mole. Generally it is focal and shows little, if any, atypia,

consisting of small, haphazard tufts of trophoblast, often

syncytiotrophoblast, emanating from the surface of some

of the abnormal villi. Another feature commonly encoun-

tered in partial mole is a scalloped outline of the enlarged

villi, yielding a pattern of trophoblastic invaginations into

the villous stroma. When the invaginations do not show

continuity with the surface trophoblast, they appear as

inclusions within the stroma (> Figs. 20.15 and > 20.16).

Invaginations are not exclusive for partial moles and may,

on occasion, be found in other conditions including com-

plete mole and nonmolar hydropic abortus.

Partial moles with triploidy often are associated with

the presence of a fetus (usually abnormally formed) or its

amnion, in contrast to the absence of fetal structures in

most complete moles. Fetal demise with subsequent degen-

eration of fetal structures may make identification of fetal

tissue difficult. A subtle clue is the presence of a functioning

villous circulation containing nucleated red cells, a feature

that requires fetal development. In contrast, the embryo

associated with a complete mole usually dies before organ-

ogenesis and, therefore, fetal structures are not present in

the specimen, and fetal erythrocytes are not present within

placental vessels. One concern in the diagnosis of an appar-

ent partial mole is that the specimen represents a twin

gestation with a fetus and a complete mole. Such twin

pregnanciesmay occur [82], but probably are an infrequent

occurrence relative to singleton gestations of a partial

mole. In summary, a partial mole is optimally diagnosed

when the following four microscopic features are present:

(1) two populations of villi (one hydropic and one small

and fibrotic, (2) enlarged villi with central cavitation,

(3) irregular villi with geographic, scalloped borders with

trophoblast inclusions, and (4)minimal trophoblast hyper-

plasia (usually focal and involving syncytiotrophoblast)

[44, 168].

Differential Diagnosis

In a practical sense, the most important diagnostic issue

when encountering specimens with abnormal villous

morphology is recognition of complete hydatidiform

mole since this lesion has a higher risk to develop persis-

tent GTD than partial hydatidiform moles and hydropic

abortus. However, diagnosis of hydatidiform moles by

histology can be complicated by overlap of morphological

criteria for complete mole, partial mole, and a nonmolar

hydropic abortus. Nevertheless, the diagnosis of complete

versus partial moles is usually relatively straightforward,

although it can be difficult when an early complete

hydatidiform mole is encountered. The pathological fea-

tures of partial as compared to complete moles are sum-

marized in >Table 20.6. Evidence of a fetus or embryo

including villous erythrocytes strongly favors the diagno-

sis of partial mole, although the rare event of a twin

gestation with one conceptus being a complete mole

should be borne in mind.

Morphological distinction of a hydatidiform mole

from an abortus with abnormal villous morphology may

be problematic, and there is a considerable degree of

interobserver variance in making this distinction [20].

Placentas with genetic abnormalities other than triplody,

. Fig. 20.16

Partial hydatidiform mole. A mixture of enlarged villi and

small, normal-sized, and fibrotic villi. There is mild

haphazard trophoblastic hyperplasia and a scalloped

villous surface with trophoblastic infoldings forming

inclusions (arrow)
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such as trisomy, can display morphologic changes sugges-

tive of partial mole and can be misinterpreted as such by

morphologic diagnosis alone [20]. However, some clues

may be useful in assisting the differential diagnosis. Spon-

taneous abortions often are associated with failure of

development or early demise of the embryo, the so-called

blighted ovum or hydropic abortus. These specimens

show some villous edema with hydropic swelling, features

shared withmolar placentas. The hydropic abortus usually

is a smaller specimen, however. The villi in a hydropic

abortus are enlarged only slightly and do not assume the

large dimensions found in complete or partial moles.

Cisterns can be seen in nonmolar abortions but they are

focally distributed. Hyperplasia of villous trophoblast is

not evident in these cases. The proliferative trophoblast on

the villous surface of early pregnancy also must be

distinguished from the trophoblastic hyperplasia of

molar pregnancy. The trophoblast proliferating from the

villous surface of an abortus shows polar distribution

characterized by proliferation of trophoblast at the distal

end of the villus that implants into the basal plate. Simi-

larly, villi with trophoblastic islands can be regarded as

polarized villi that are also associated with a nonmolar

abortus. This directional orientation contrasts with the

irregular or circumferential proliferation of molar tropho-

blast. In comparing abortion specimens with a non-molar

etiology to partial mole it was found that partial moles

display at least three of the following histologic features:

two discrete populations of villi, circumferential mild

trophoblastic hyperplasia, trophoblastic inclusions, prom-

inent scalloping of villi, or cistern formation. In contrast, a

non-triploid abortus villi display at most two of these

features of partial moles [20]. Irregular trophoblastic

hyperplasia from the villous surface is an especially critical

feature for diagnosing molar pregnancy.

When large aggregates of atypical or proliferating tro-

phoblast are encountered without any villi, the differential

diagnosis should include choriocarcinoma or PSTT. Care

must be taken to be certain that sampling is adequate since

villimay be sparse and fragmented. Even completemole can

have limited villi in the sections if much of the tissue has

been spontaneously aborted or if dealing with repeated

curettage following primary evacuation. The entire speci-

men should be processed. Limited examination of a uterine,

vaginal, or pulmonary lesion may show only trophoblast,

but deeper sectioning may reveal molar villi.

Immunohistochemical stains with the p57kip2 anti-

body can be helpful in the differential diagnosis of complete

hydatidiform moles. Expression of p57kip2, a paternally

imprinted gene, is either absent or low in trophoblast

in cases of complete moles in contrast to diffuse

staining in partial moles and non-molar placentas

(> Figs. 20.17–20.19) [17, 21]. Importantly, assessment of

p57 immunoreactivity should be performed only in villous

trophoblast and stroma cells rather than intermediate tro-

phoblastic cells in the endomyometrium as the latter may

reexpress p57 due to a mechanism related to ‘‘epigenetic

relaxation’’ in a complete mole. The accuracy of p57

staining in the diagnosis of complete moles has been

recently validated by molecular genetic studies [97, 132].

Besides the p57 expression pattern, the stromal apoptotic

index has been shown to be significantly higher in very

early complete mole than in very early partial mole or

normal placental tissues, which can be potentially useful

in differential diagnosis [75].

Given the fact that complete and partial moles are

characterized by distinctmolecular genetic features, ploidy

. Table 20.6

Pathologic features and behavior of complete and partial

moles

Feature Complete Partial

Karyotype 46,XX, 46,XY 69,XXY, 69,XXX

Embryo/fetus Absent Present

Villous outline Round Scalloped

Villous

stromal

apoptosis

Prominent Limited

Hydropic

swelling

Marked; cisterns

present

Less pronounced

and focal

All villi involved Cisterns less

prominent

Small fibrotic villi

can be present

Trophoblastic

proliferation

Circumferential;

Variable, may be

marked

Focal and minimal

Trophoblastic

atypia

Often present Absent

Implantation

site

Exaggerateda Normal or

occasionally

exaggerated

P57 (kip2)

staining

Negative Diffusely positive

Behavior 17–20% develop

pGTD

<4% develop

pGTD

aExaggerated implantation site indicates an increase in the number

and the extent of intermediate trophoblastic cells.

pGTD, persistent gestational trophoblastic disease.
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analysis has proven valuable in distinguishing a diploid

complete mole from a triploid partial mole and diploid

hydropic abortus from a triploid partial mole [175]. Flow

cytometry and digital imaging systems are frequently

employed to analyze ploidy; however, ploidy assays cannot

be used to diagnose hydatidiform moles per se or to

distinguish a diploid complete mole from a diploid

hydropic abortus. Recently, the multiplex short tandem

repeats (microsatellite markers) DNA analysis has gained

wide acceptance in genotyping products of conception

with abnormal villous morphology [89]. The assay can be

performed using commercially available kits such as those

used in practicing forensic medicine and the genomic

DNA from villi and maternal tissues can be conveniently

prepared from paraffin sections. Analyzing microsatellite

markers provides a useful adjunct tool in the differen-

tial diagnosis among complete mole, partial mole, and

nonmolar hydropic abortus.

In summary, it has beenwell known that diagnosis based

solely onmorphology suffers from unsatisfied interobserver

reproducibility in distinguishing hydatidiform moles from

nonmolar specimens with hydropic villi and subclassifica-

tion of hydatidiformmoles as complete hydatidiformmole,

partial hydatidiform mole, or early complete hydatidiform

mole. Moreover, chorionic villi associated with chromo-

somal abnormalities that are not triploid, such as trisomy,

may display hydropic change and abnormal villous mor-

phology that mimic a partial mole [20]. These abnormal

placentas associated with hydropic abortus are not associ-

ated with an increased risk of GTD and therefore the

. Fig. 20.17

p57 immunostaining of a complete hydatidiform mole. The

villous stromal cells and cytotrophoblastic cells (dashed

arrow) do not show p57 immunoreactivity while the

intermediate trophoblastic cells (IT) (arrow) are positive

for p57

. Fig. 20.18

p57 immunostaining of a partial hydatidiform mole. The

villous stromal cells (dashed arrow) and cytotrophoblastic

cells (arrow) demonstrate diffuse p57 immunoreactivity
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differential diagnosis is clinically important. A logistic

approach in differential diagnosis of specimens with

abnormal villous morphology has been proposed [97].

In that study, it is recommended that morphologically

abnormal villi should be assessed for p57 immunostaining,

which serves as a triage assay for the diagnosis of complete

hydatidiform moles. When the diagnosis by routine mor-

phology is equivocal, morphologic features together with

a negative p57 result indicate a complete hydatidiformmole

with a rare exception that the complete hydatidiform

mole retains the maternal allele of chromosome 11 in

which the p57 gene resides. Molecular genotyping is then

applied to validate a diagnosis of complete hydatidiform

mole by demonstrating androgenetic diploidy and to

resolve p57-positive cases into diandric triploid partial

hydatidiform mole, biparental diploid nonmolar speci-

mens, and the rare complete hydatidiform mole with

aberrant p57 expression [98]. All genotyped nonmolar

specimens demonstrated biparental diploidy, while partial

hydatidiform moles demonstrated diandric triploidy.

Behavior and Treatment

Several studies have shown that partial moles are rarely

followed by persistent or metastatic GTD with risk esti-

mates ranging from 0 to 4% [9, 12, 47, 50, 82, 95, 100, 115,

140, 183]. Misinterpretation of complete moles as partial

moles is a major factor contributing to the overestimated

frequency of persistent GTD after partial mole in previous

studies. Although the risk to develop persistent GTD or

GTN is relatively low in partial mole, there are several case

reports demonstrating the association of a partial mole

and GTN. For example, invasive mole and metastatic

pulmonary lesions have been reported in association

with a partial mole [50], and choriocarcinomas have

been reported in 3 of 3,000 patients with partial moles.

In addition, an in situ or intraplacental choriocarcinoma

arising in a partial mole have also been reported [99]. The

magnitude of the risk of repeated partial moles is not

known, although repetitive partial moles do occur. There-

fore, despite the fact that development of persistent GTD

following a partial mole is uncommon, follow-up of

patients after evacuation of a partial mole is warranted.

Invasive Mole

Invasive mole is a hydatidiform mole in which hydropic

villi invade the myometrium or blood vessels or, more

rarely, are deported to extrauterine sites. Although inva-

sive mole is not a true neoplastic disease, it is often clin-

ically considered to be malignant since the lesion can

invade the myometrium and metastasize.

Clinical Features

Invasive mole is a possible sequela of a hydatidiformmole,

complete or partial. It is unusual for invasive mole to

present primarily, although invasive mole may occur

simultaneously with intracavitary molar pregnancy. Path-

ological diagnosis requires demonstration of molar villi

. Fig. 20.19

Abnormal villous morphology. The H&E shows irregularly

shaped and variably sized villi with a trophoblastic

inclusion, suggesting a partial hydatidiform mole (PHM).

Similar to a PHM, the villous stromal cells and

cytotrophoblast are diffusely positive for p57. However,

genotyping analysis demonstrated biparental

diploidy, consistent with a non-molar abortus (Courtesy

of Dr. B. Ronnett)
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invading the myometrium or deported to extrauterine

sites. In histologically verified cases the lesion most often

is confined to the uterus, with distant spread occurring in

20–40% of cases. Typically this involves the lungs, but the

vagina, vulva, and broad ligament are also well recognized.

Rare examples of spread to other sites such as the

paraspinal soft tissue have been reported. The diagnosis

usually is made on a hysterectomy specimen. However,

invasive mole is rarely confirmed histologically since hys-

terectomy is rarely performed in patients with persistent

beta-hCG titers after removal of an intrauterine mole and

since metastatic lesions of GTD usually are treated suc-

cessfully with cytotoxic chemotherapy without biopsy.

Gross Findings

In the uterus, invasivemole is an erosive, hemorrhagic lesion

extending from the uterine cavity into the myometrium.

Invasion can range from superficial penetration to extension

through the wall, with perforation or involvement of the

broad ligament. Molar vesicles often are grossly apparent.

Microscopic Findings

Microscopically, the diagnostic feature is the presence of

molar villi along with trophoblast in the myometrium or

at an extrauterine site (> Fig. 20.20). Trophoblastic pro-

liferation with atypia accompanies the enlarged villi and is

as variable as in noninvasive mole, ranging from slightly

proliferative with minimal atypia to marked trophoblastic

proliferationwith extreme atypia. Hydropic swelling tends

not to be as marked as in noninvasive mole. Molar villi

usually are no more than 4–5 mm in diameter. In meta-

static sites, the diagnosis is based on the presence of villi.

Careful searching may be necessary to identify villi within

a lesion seemingly composed entirely of highly prolifera-

tive trophoblast. Lesions at distant sites usually are com-

posed of molar villi confined within blood vessels without

invasion into adjacent tissue. The molar villi at the extra-

uterine sites are the result of intravascular deportation.

Differential Diagnosis

Since the pathological diagnosis of invasive moles requires

identification of molar villi and trophoblast either within

the myometrium or at an extrauterine site, there are few

lesions that enter into the differential. Recurettage of the

endometrium after diagnosis of a mole may show prolif-

erative trophoblast with villi but this does not represent an

invasive mole unless myometrial invasion is found. If

post-molar curettage yields only trophoblast, the diagno-

sis of invasive mole is not established. Two forms of

placenta accreta, specifically placenta increta or percreta,

represent normal placenta that has implanted without an

intervening decidual layer and invaded myometrium. In

contrast to invasive mole, however, the villi in accreta are

not hydropic and the trophoblast does not show the pro-

liferative activity found in a mole.

Invasive mole must be discriminated from choriocar-

cinoma. Both invasive mole and choriocarcinoma after

a hydatidiform mole are manifested by a plateau or eleva-

tion in the beta-hCG titer. Furthermore, both can give rise

to secondary lesions. Consequently, it is often not possible

clinically to distinguish between these lesions. A repeat

. Fig. 20.20

Invasive mole. A hydropic villus invades the myometrium.

Intermediate trophoblastic cell proliferation is present in

the myometrium
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curettage may yield more molar tissue, obvious choriocar-

cinoma, or scant fragments of trophoblast unaccompanied

by villi but lacking unequivocal features of choriocarci-

noma. In the latter instance a diagnosis of atypical tropho-

blast is appropriate, accompanied by a description and the

reasons why a diagnosis of residual mole or choriocarci-

noma was not made. When more molar tissue is found,

a diagnosis of persistent hydatidiform mole is made.

Behavior and Treatment

Invasive mole is the most common form of persistent or

metastatic GTD after hydatidiformmole, which occurs six

to ten times more frequently than choriocarcinoma. Using

modern chemotherapy, death from invasive mole is

unusual. Most patients, even with distant spread survive.

The risk of progression to choriocarcinoma is no greater

than that after complete mole.

Invasive mole is the clinical diagnosis given to many

patients with extrauterine disease or abnormally persistent

beta-hCG titers after molar pregnancy and no residual

hydatidiform mole within the uterine cavity. In such

instances, there is, however, a possibility that persistent

beta-hCG levels may be due to choriocarcinoma. In these

cases, the clinical term persistent GTD or gestational tro-

phoblastic neoplasia is used without attempting to dis-

criminate between invasive mole and choriocarcinoma.

Clinicopathological Features, Behavior,
and Treatment of Trophoblastic Tumors
and Tumor-like Lesions

Choriocarcinoma

Gestational choriocarcinoma is a highly malignant epithe-

lial tumor arising from the trophoblast of any type of

gestational event, most often a hydatidiformmole. Chorio-

carcinoma is for all practical purposes limited to reproduc-

tive-age women but rare examples in postmenopausal

women have been reported. It consists predominantly of

a biphasic proliferation of mononucleate trophoblast and

syncytiotrophoblast that morphologically recapitulates the

primitive trophoblast of the previllous stage during placen-

tal development. Chorionic villi are not a component of

this tumor with an exception of intraplacental choriocarci-

noma (see below).Molecular genetic study based on restric-

tion fragment length polymorphism analysis using a

minisatellite DNA probe suggests that the pathogenesis of

choriocarcinoma varies, some being androgenetic and

some gynogenetic [6]. However, the case number in that

study is limited to permit from conclusions. The absence

of Y chromosome has been demonstrated in the vast

majority of choriocarcinomas, indicating that the shortfall

of Y chromosomal complements in choriocarcinomas

may simply be due to the genetic basis of their precursor

lesions, complete hydatidiform moles in which most of

cases had the genotype of XX [178].

Clinical Features

Theoretically, choriocarcinomamay arise in the trophoblast

of the primitive blastocyst during implantation, but most

cases of choriocarcinoma appear to follow a recognizable

gestational event. Indeed, ‘‘in situ’’ or intraplacental

choriocarcinoma can be found in a third-trimester pla-

centa [29, 38] with a transition from normal-appearing

cytotrophoblast to choriocarcinoma. The more abnormal

the pregnancy, the more likely that choriocarcinoma may

supervene. Hertig and Mansell found an incidence of 1 in

160,000 normal gestations, 1 in 15,386 abortions, 1 in

5,333 ectopic pregnancies, and 1 in 40 molar pregnancies

[55]. In that series, one half of the cases of choriocarci-

noma were preceded by hydatidiform mole, with 25%

following abortion, 22.5% following normal pregnancy,

and 2.5% following ectopic pregnancy [55].

The signs and symptoms of choriocarcinomas are

protean. Abnormal uterine bleeding is one of the most

frequent presentations of choriocarcinoma, but uterine

lesions may be restricted to the myometrium and remain

asymptomatic. Not all patients have a demonstrable lesion

in the uterus after an intrauterine gestation.Many examples

of metastatic choriocarcinoma without a primary uterine

tumor have been described and in those cases, it is highly

likely that the neoplasm undergoes regression in the

uterus. Although themajority of choriocarcinomas develop

shortly after the preceding gestation (>Table 20.7), long

latency (>10 years) between the gestation and diagnosis

can occur [127, 165]. Because of its rarity, the diagnosis of

a postpartum choriocarcinoma can be delayed and the

mean duration from onset of symptoms to treatment is

7 weeks [117]. Sometimes, symptoms related to metastases

are the first indication that a choriocarcinoma is present,

and the lungs are the most frequent sites for metastasis.

Thyrotoxicosis and hemorrhagic events in the central ner-

vous system, liver, and gastrointestinal or urinary tracts

also occurs in choriocarcinoma. Although rare, gesta-

tional choriocarcinoma may coexist with an intrauterine
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pregnancy, either as an incidental microscopic finding or

a concurrent disease with the diagnosis of choriocarcinoma

during pregnancy. Gestational choriocarcinoma also may

be primary in the fallopian tube, and in this extremely rare

instance, the tumor probably is a sequela of an ectopic

pregnancy.

Gross Findings

Uterine choriocarcinoma generally is a dark red, hemor-

rhagic mass with a shaggy, irregular surface and variable

amounts of necrosis (> Fig. 20.21). Occasionally, a lesion

may lack significant hemorrhage and appear as a fleshy,

. Table 20.7

Clinical features of gestational trophoblastic tumors

Features Choriocarcinoma PSTT ETT

Clinical presentation Persistent GTD after hydatidiform mole Missed abortion Abnormal vaginal

bleeding

Last known pregnancy

or GTD

Usually within months Variable, can be remote Variable, can be remote

History of mole �50% of cases �10%–50% of cases �10%–50% of cases

Serum beta-hCG High (>10,000 IU/mL) Low (<2,000 IU/mL) Low (<2,000 IU/mL)

Clinical behavior Aggressive if untreated, curable in most

patients after treatment

Self-limited, persistent, or

aggressive

Self-limited, persistent, or

aggressive

Response to

chemotherapy

Excellent Variable Variable

Primary treatment Chemotherapy Hysterectomy or local

resection

Hysterectomy or local

resection

. Fig. 20.21

Choriocarcinoma. Left: Choriocarcinoma in the uterus. The tumor forms a large, hemorrhagic mass that involves the

endometrium and myometrium. (Reprint from [146] with permission from Churchill Livingstone Elsevier.) Right: Liver

metastasis from choriocarcinoma. Multiple, circumscribed, and hemorrhagic masses are evident
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tan-gray mass with necrosis. The size of uterine lesions

varies greatly, ranging from tiny, microscopic foci to huge,

necrotic tumors. Metastases beyond the uterus appear

well circumscribed and hemorrhagic. For the rare intra-

placental choriocarcinoma, the diagnosis based on gross

specimens is very difficult as the lesion may be very small

and can mimic non-malignant conditions, such as placen-

tal infarction or even an old blood clot.

Microscopic Findings

Choriocarcinoma is characterized by masses and sheets of

trophoblastic cells that invade surrounding tissue and

permeate vascular spaces (> Figs. 20.22–20.26). Choriocar-

cinoma is generally not associated with chorionic villi

with the rare exception of choriocarcinoma arising

within a placenta. Central hemorrhage and necrosis

with viable tumor constituting only a thin peripheral rim

is a characteristic feature. The interface with normal tis-

sue, if preserved, is circumscribed and appears expansile

or pushing (> Fig. 20.22).

An intimate mixture of cytotrophoblast, intermediate

trophoblast, and syncytiotrophoblast forms the cellular

population of choriocarcinoma (> Fig. 20.23) [92]. The

cytotrophoblast and intermediate trophoblast tend to

grow in clusters and sheets, separated by syncytiotro-

phoblast, forming the characteristic dimorphic growth

pattern (> Fig. 20.23). These patterns of growth recapitu-

late the relationship of the trophoblast to the maternal–

placental circulation of the early implanting previllous

blastocyst. A network of syncytiotrophoblast intimately

admixed with cytotrophoblast and intermediate tropho-

blast comprises the plexiform pattern of trophoblast in

many cases. The percentage of intermediate trophoblast in

choriocarcinomas is highly variable ranging from 1 to 90%

. Fig. 20.23

Choriocarcinoma. Syncytiotrophoblast (ST) lining vascular

spaces and capping cytotrophoblast (CT) and intermediate

trophoblast (IT). There is an alternating arrangement of

multinucleated ST with intervening clusters of

mononucleate IT and CT

. Fig. 20.22

Choriocarcinoma. The tumor forms a circumscribed mass

within the myometrium. Hemorrhage is present in the right

lower corner
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of the mononucleate trophoblastic cellular population

[149], and a recent study has demonstrated that chorio-

carcinoma is composed predominantly of a mixture of

syncytiotrophoblast and intermediate trophoblast with

only a small proportion of cytotrophoblast [92]. The

intermediate trophoblastic cells in a choriocarcinoma

tend to be larger with more abundant cytoplasm

(> Fig. 20.23). They are usually located adjacent to the

cytotrophoblast, assuming a zonal pattern of differentiation

from cytotrophoblast. Occasionally, choriocarcinoma

appears predominately composed of cytotrophoblast and

intermediate trophoblast forming a monotonous and cohe-

sive sheet or mass with indistinct or attenuated syncytio-

trophoblast (> Figs. 20.24 and > 20.25). This

monomorphic variant may cause a problem in the

differential diagnosis. Careful search for syncytiotro-

phoblast, deeper sectioning of the paraffin blocks, and

immunostaining for beta-hCG may reveal syncytiotro-

phoblast in focal areas. Beta-hCG staining can be very

useful in demonstrating attenuated or indistinct

syncytiotrophoblast.

One of the uniquemorphological features of choriocar-

cinoma is the lack of new blood vessel formation (angio-

genesis) in the center of the tumor (> Fig. 20.26) although

blood vessels stemming from the surrounding stroma

can be detected in the periphery of a choriocarcinoma.

Instead, the tumor cells within a choriocarcinoma estab-

lish intricate pseudovascular network and blood-lakes that

are lined by trophoblastic cells rather than by endothelial

cells. Those trophoblast-lined pseudovascular channels

likely communicate with true blood vessels outside the

. Fig. 20.24

Choriocarcinoma with inconspicuous syncytiotrophoblast.

Occasionally, choriocarcinoma is composed predominately

of cytotrophoblast and intermediate trophoblast with

indistinct or attenuated syncytiotrophoblast (arrow)

forming monotonous and cohesive sheets. Although

syncytiotrophoblast is inconspicuous, these cells have

dense, eosinophilic cytoplasm and pyknotic nuclei. This

pattern may simulate a poorly differentiated carcinoma

. Fig. 20.25

Monomorphic choriocarcinoma in the cervix. Mononucleate

trophoblast (cytotrophoblast and intermediate

trophoblast) is present and syncytiotrophoblast is indistinct

in this section. However, syncytiotrophoblast appears in

deeper sections and displays an alternating (biphasic)

pattern of syncytiotrophoblast and mononucleate

trophoblast (inset)
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choriocarcinoma. The generation of microvascular-like

channels by neoplastic cells was termed ‘‘vasculogenic

mimicry,’’ a term used to underscore their de novo gener-

ation without involvement by endothelial cells [37]. The

vasculogenic mimicry can only be seen in a sizable chorio-

carcinoma usually obtained from a hysterectomy specimen

(> Fig. 20.26) and may not be obvious in small biopsy

samples. In contrast to angiogenesis occurring in other

solid tumors, the pseudovascular channels in choriocarci-

noma are devoid of adequate stromal support, which

contributes to hemorrhage and necrosis in the center of

the tumor. Accordingly, it is not uncommon that only

a small amount of viable choriocarcinoma tissue remains

in a lesion and thus extensive sampling and sectioning

may be required to identify the typical morphological

features of choriocarcinoma.

There may be considerable cytological atypia in the

trophoblast with pleomorphic-enlarged nuclei, abnormal

mitotic figures, and bizarre cellular configurations.

Nuclear chromatin is coarsely granular, with an uneven

distribution, and nucleoli may be present (> Fig. 20.26).

Enlarged, multinucleated intermediate trophoblastic cells

with two or several nuclei also occur, and they are

distinguished from syncytiotrophoblast by their cyto-

plasm, which lacks the dense eosinophilia and

vacuolization and by positive CD146 (Mel-CAM)

immunostaining [149].

It is not uncommon for choriocarcinoma to display

focal differentiation of a PSTT and/or an epithelioid tro-

phoblastic tumor. The choriocarcinoma component can be

discrete or it can merge imperceptibly with areas of PSTT

or epithelioid trophoblastic tumor. To report those mixed

GTN, we recommend using a term of ‘‘choriocarcinoma

with PSTTor epithelioid trophoblastic tumor’’ to accentu-

ate the clinical importance in recognizing the choriocarci-

noma component, which requires cytotoxic chemotherapy.

Further studies are required to determine the treatment

response and clinical outcome in the mixed GTNs.

Differential Diagnosis

In general, the diagnosis of choriocarcinoma requires the

presence of the biphasic pattern of trophoblastic growth

(syncytiotrophoblast and mononucleate trophoblast) and

invasion of the tumor typically associated with necrosis

. Fig. 20.26

Choriocarcinoma. (a) H&E stain shows highmagnification of choriocarcinoma cells. (b) Trichrome stain demonstrates almost

undetectable connective tissue within the choriocarcinoma. (c) CD34 staining reveals no evidence of endothelium-lined

blood vessels in the tumor except in the tumor–stroma interface. The blood supply of choriocarcinoma in this specimen is

derived from trophoblastic cells creating blood-filled channels and lakes that communicate with the circulation in the soft

tissue surrounding the tumor
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into the endomyometrium. The presence of detached

fragments of biphasic trophoblastic tissue alone may be

insufficient to diagnose choriocarcinoma unless very early

placentas and trophoblastic hyperplasia associated with

a complete hydatidiform mole can be excluded. Assess-

ment of endomyometrial invasion should be thoroughly

evaluated and deeper sections may be needed to demon-

strate the invasive pattern associated with choriocarci-

noma. Thus, choriocarcinoma must be distinguished

from the normal trophoblast of early gestation, from

molar pregnancies, as well as from PSTT, epithelioid tro-

phoblastic tumor, and from other forms of epithelial

malignancy. The differential diagnosis is primarily based

on morphological grounds (> Table 20.8). Occasionally,

normal trophoblast of an early gestation is found in curett-

ings without associated villi. In this circumstance, the tro-

phoblast should be present only in small quantities and

deeper sections may reveal chorionic villi. Normal tropho-

blast of an early gestation, although proliferative, does not

show atypical features including marked cellular enlarge-

ment and nuclear abnormalities found in choriocarcinoma

(> Fig. 20.27). Thus, large amounts of trophoblast show-

ing atypia should be viewed suspiciously for choriocarci-

noma.Most importantly, fragments of normal trophoblast

in curettings do not show tumor necrosis or destructive

invasion. As a general rule, choriocarcinoma should not be

diagnosed in the presence of villi. Proliferative trophoblast

in association with villi usually indicates either an abortion

or hydatidiform mole. The differential diagnosis of these

lesions is discussed under ‘‘Hydatidiform mole.’’ Rarely,

gestational choriocarcinoma arises within a normally devel-

oping placenta, with the neoplasm intimately associated

with well-formed, mature nonmolar villi [184]. If the diag-

nosis is in doubt, a chest radiograph and carefulmonitoring

of beta-hCG levels should help resolve the problem.

Discriminating choriocarcinoma from other carcino-

mas either within the uterus or at other sites usually is not

a problem. On occasion a biopsy may show a few syncytio-

trophoblastic cells, or the entire lesion is composed of

mononucleate trophoblastic cells, a pattern that can

mimic a poorly differentiated carcinoma (> Figs. 20.24

and > 20.25). When this differential diagnosis arises, the

clinical history may reveal a previous molar pregnancy or

another suspicious pregnancy event that can assist in the

diagnosis. Serum beta-hCG levels and immunohistochemi-

cal localization of beta-hCG, hPL, andHSD3B1 in syncytio-

trophoblast can be useful (> Fig. 20.28; >Table 20.2).

Choriocarcinoma has been described as a primary

tumor arising in a number of different sites besides the

uterus and gonads. In women of reproductive age,

however, pure choriocarcinoma that appears to be an

extrauterine primary tumor probably represents

. Table 20.8

Morphological features of gestational trophoblastic tumors

Features Choriocarcinoma PSTT ETT

Cellular

population

Dimorphic; syncytiotrophoblast alternating

with mononucleate trophoblast

Monomorphic; implantation

site intermediate trophoblastic

Monomorphic; chorionic-type

intermediate trophoblastic

Cell size and

shape

Irregular, highly variable Large and pleiomorphic Smaller, round, and uniform

Cytoplasm Variable pale to amphophilic Abundant and eosinophilic Eosinophilic or clear

Growth

pattern

Circumscribed mass with central necrosis/

hemorrhage

Confluent sheets, masses or

infiltrating single cells

Epithelioid nests or cords or

solid masses

Tumor

border

Circumscribed; pushing Infiltrating Circumscribed; expansile

Cellular

necrosis

Extensive Usually absent Extensive

Calcification Absent Absent Usually present

Vascular

invasion

Tumor thrombi From periphery to lumen Absent

Fibrinoid

change

Absent Present Present

Mitosis High; 2–22/10 HPF Variable; 0–6/10 HPF Variable; 1–10/10 HPF

Associated

chorionic villi

Absent Absent Absent
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gestational choriocarcinoma in which the index preg-

nancy is undetected. True primary choriocarcinoma at

an unusual site may be an extragonadal germ cell tumor,

or it may be derived from dedifferentiation of an ordinary

carcinoma [1]. Primary somatic tumors of the gastrointes-

tinal tract, bladder, breast, lung, or endometrium rarely

show choriocarcinomatous differentiation, and these

show transitions from ordinary carcinoma to the tropho-

blastic component. Since somatic tumors also may produce

beta-hCG without showing choriocarcinoma histology, the

classic biphasic growth pattern should be present before

rendering the diagnosis of choriocarcinoma.

The differential diagnosis of choriocarcinoma and

PSTTand epithelioid trophoblastic tumor will be discussed

in the following specific sections and is summarized in
>Tables 20.7 and > 20.8.

Clinical Behavior and Treatment

Metastasis of choriocarcinoma most frequently occurs in

brain and liver, and the majority of therapeutic failures

have liver and/or brain metastases. High beta-hCG level is

a risk factor for predicting the occurrence of brain and

liver metastases [182]. Kidney and abdomen, including

intestinal tract, are the other common sites of spread,

. Fig. 20.27

Normal trophoblast in an early gestation. The trophoblastic

cells in an early placenta may exhibit ‘‘biphasic’’ growth as

seen in choriocarcinoma (inset). Unlike choriocarcinoma,

the normal trophoblastic cells, although proliferative, do

not show atypical features including marked cellular

enlargement and nuclear abnormalities. Normal

trophoblast does not display tumor cell necrosis or

destructive invasion. Large amounts of trophoblast with

atypia should be viewed suspiciously for choriocarcinoma.

Moreover, the presence of chorionic villi is important to

establish the diagnosis of an early gestation. Deeper

sections can be useful in identifying villi if they are absent in

the original sections

. Fig. 20.28

Syncytiotrophoblast in choriocarcinoma.

Syncytiotrophoblast surrounds nests of mononucleate

trophoblastic cells. In this case, syncytiotrophoblast is

strongly positive for beta-hCG. In choriocarcinoma

with inconspicuous syncytiotrophoblast,

immunostaining with an anti-hCG antibody can be very

useful in establishing the diagnosis by highlighting

syncytiotrophoblast
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but almost any organ, including the skin, may be involved.

Lymph nodes contain tumor on occasion, often as tertiary

metastatic lesions from other organs. Vaginal involvement

has been reported in 16–32% of patients. There have been

a few isolated reports of metastatic choriocarcinoma

occurring in the mother and child of a term pregnancy

[39, 184]. Inmost cases, the infant is disease-free, however.

In untreated cases, death from choriocarcinoma most

commonly results from hemorrhage or pulmonary insuf-

ficiency. Fatal hemorrhage usually occurs in the central

nervous system or lungs, but intraperitoneal and gastro-

intestinal hemorrhages also can cause death. Exsanguina-

tion may occur after biopsy of a vaginal metastasis.

Pulmonary insufficiency can be due either to a large

tumor burden or to the effects of irradiation and cytotoxic

chemotherapy. An interval of less than 4 months since the

antecedent pregnancy, a pretreatment beta-hCG level

<40,000mIU/mL, and absence of brain or liver metastases

appear to be the significant predictors of a favorable out-

come in postterm choriocarcinoma [137].

In the past, gestational choriocarcinoma usually was

fatal. Before cytotoxic chemotherapy was available, hys-

terectomy and, in some instances, irradiation were the

only forms of treatment. The absolute 5-year survival for

patients treated by hysterectomy alone was 32%. Survival

rates have improved dramatically since the introduction of

cytotoxic chemotherapy combined with accurate and sen-

sitive assays for beta-hCG to monitor the course of the

disease. The chemotherapy regimens such as EMA/CO

(etoposide, methotrexate, actinomycin D, cyclophospha-

mide, and vincristine) are highly effective in eradicating

choriocarcinoma cells and, thus, choriocarcinoma repre-

sents one of the few cancers that are potentially curable by

chemotherapeutic agents alone. The overall survival for

choriocarcinoma at the present time approaches 100%

[63], although some patients develop non-operable dis-

eases with recurrent and chemoresistant choriocarcinoma.

New therapeutic regimens have been proposed to salvage

these unfortunate patients [145, 172].

The principles of management of choriocarcinoma are

similar to those for GTD after hydatidiform mole; beta-

hCG monitoring and chemotherapy are essential. In fol-

lowing the patients with beta-hCG, a measurement of

urinary hCG is important due to the possible false-

positive serum hCG titers [138]. Hysterectomy can reduce

the length of hospitalization and the amount of chemo-

therapy needed to induce remission. Resection of pulmo-

nary metastases may have therapeutic value in patients

with persistent but limited pulmonary disease, if there is

no evidence of tumor at other sites and the hCG titer is

low. Irradiation combined with chemotherapy will give

a 50% remission rate for cerebral metastases but irradia-

tion to other sites generally is not useful.

Placental Site Trophoblastic Tumor

The PSTT is a relatively uncommon form of GTD

accounting for less than 3% of GTD cases [53, 125]. The

tumor is composed of neoplastic implantation site inter-

mediate trophoblastic cells that resemble those infiltrating

into the endometrium and myometrium of the placental

site during early pregnancy. Molecular genetic data

together with immunohistochemical findings support

the trophoblastic nature of PSTT [120, 160]. The neo-

plasm lacks the biphasic pattern seen in choriocarcinoma,

and the epithelial-like growth pattern of epithelioid

trophoblastic tumor. The PSTT was originally termed

atypical chorioepithelioma by Marchand in 1895, but

because of its rarity, it was periodically rediscovered and

renamed. Terms that have been used include atypical

choriocarcinoma, syncytioma, chorioepitheliosis, and tro-

phoblastic pseudotumor [80]. PSTT has been thought to

develop as a result of neoplastic transformation of

cytotrophoblastic cells and the transformed cells assume

the differentiation toward implantation site intermediate

trophoblast [145]. Both benign and malignant PSTTs

do not demonstrate significant karyotypic abnormalities

[62, 177]. Interestingly, more than 85% of patients with

PSTT have had a female antecedent gestation either by

history or genetic analysis. Furthermore, PSTTs lack

Y chromosomes based on a molecular genetic analysis,

suggesting a role of the paternally derived X chromosome

in the pathogenesis of PSTT [36, 61, 77, 83, 178]. Alterna-

tively, this shortfall of Y-chromosomal complements in

PSTTs may reinforce the notion that the majority of

PSTTs are derived from previous molar gestations.

Clinical Features

Patients usually are in the reproductive age group (19–62

years with an average of 30 years) and can present with

either amenorrhea or abnormal bleeding, often accompa-

nied by uterine enlargement [53, 80, 180] and frequently

are thought to be pregnant. When uterine enlargement

ceases, the diagnosis of a missed abortion is made. Serum

levels of beta-hCG are generally low (<1,000 mIU/mL).

Rarely, PSTT is associated with virilization, nephrotic

syndrome, and erythrocytosis [14, 181]. In contrast to

choriocarcinoma, which is preferentially associated with

a complete mole, PSTT occurs commonly following

a normal pregnancy but spontaneous abortions and
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hydatidiform moles have preceded the diagnosis of PSTT

[32, 105, 125]. Usually, the relationship to the previous

gestation is uncertain, because the PSTT can be diagnosed

long after the last known pregnancy. Patients with PSTT

can present either with amenorrhea or with abnormal

bleeding [125, 153]. Rare examples of primary tubal

and ovarian PSTT have been reported [5, 164], and

metastasis to ovary has been documented [103]. The clin-

ical features of PSTT as compared with choriocarcinoma

and epithelioid trophoblastic tumor are summarized in
>Table 20.7.

Gross Findings

Most of the tumors are well circumscribed, and they can be

polypoid, projecting into the uterine cavity or may

predominantly involve the myometrium. The sectioned

surface is usually soft and tan, containing only focal areas

of hemorrhage or necrosis, if present. Invasion frequently

extends to the uterine serosa and, in rare instances, to the

adnexal structures including broad ligament [7].

Microscopic Findings

The predominant cell type in PSTT is the implantation site

intermediate trophoblast. The microscopic features of

PSTTare summarized in >Table 20.8. Most of the cellular

population is monomorphic in contrast to the mixture of

cell types in choriocarcinoma (> Fig. 20.29–20.33). PSTT

is composed of large, polygonal implantation site inter-

mediate trophoblastic cells with irregular, hyperchromatic

. Fig. 20.29

Placental site trophoblastic tumor. The tumor is composed

of a confluent mass of large, polygonal implantation site

intermediate trophoblastic cells with irregular,

hyperchromatic nuclei and dense eosinophilic to

amphophilic cytoplasm with occasional vacuoles

. Fig. 20.30

Placental site trophoblastic tumor. Tumor is composed of

a confluent mass of a monomorphic intermediate

trophoblast in contrast to the mixture of cytotrophoblast,

syncytiotrophoblast, and intermediate trophoblast in

choriocarcinoma. The implantation site intermediate

trophoblastic cells characteristically separate muscle

bundles as they invade the myometrium
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nuclei and dense eosinophilic to amphophilic cytoplasm

with occasional vacuoles (> Fig. 20.29). PSTT also con-

tains scattered multinucleated implantation site interme-

diate trophoblastic cells that can be mistaken for

syncytiotrophoblast. The tumor cells often aggregate into

confluent sheets; however, at the periphery of the tumor

the trophoblast cells invade singly or in cords and nests,

characteristically separating individual muscle fibers and

groups of fibers (> Fig. 20.30). Although most of the

implantation site intermediate cells are polyhedral, many

of them assume a spindle shape especially where they are

closely apposed to myometrial cells (> Fig. 20.31). Occa-

sionally, PSTT is composed almost entirely of single cells

or small nests of cells without forming sheets or masses.

The individual neoplastic cells extensively infiltrate the

endomyometrium and penetrate the uterine wall deeply.

Although some tumors appear to cause relatively little

tissue destruction, others are associated with extensive

necrosis, a microscopic feature that is often associated

with malignant behavior (see below). It is not uncommon

for a PSTT to also exhibit histological features of

choriocarcinoma and epithelioid trophoblastic tumor,

and these tumors are termed mixed choriocarcinoma

and PSTT or mixed PSTT and epithelioid trophoblastic

tumor. Too few of these mixed cases have been studied to

determine their clinical behavior.

As in the normal placental site, abundant extracellular

eosinophilic fibrinoid material is present in the tumor.

The neoplasm displays a characteristic form of vascular

invasion in which blood vessel walls are extensively

replaced by trophoblastic cells and fibrinoid material

(> Fig. 20.32), as observed in the normal placental site

(> Fig. 20.4c). These ‘‘transformed’’ blood vessels are

unique among all human solid tumors and are diagnostic

for PSTT. Decidua or an Arias-Stella reaction may be

present in the adjacent, uninvolved endometrium. Villi

are almost never identified.

PSTT is immunoreactive to the protein markers

expressed in implantation site intermediate trophoblast

. Fig. 20.31

Placental site trophoblastic tumor. Implantation site

intermediate trophoblastic cells may assume a spindle

shape and, therefore, can be confused with

leiomyosarcoma

. Fig. 20.32

Placental site trophoblastic tumor. Vascular invasion by

implantation site intermediate trophoblast resembles that

of the normal implantation site. The neoplastic cells

surround and invade a blood vessel, extending into the

vascular lumen. The vessel wall has been replaced by fibrin.

In some vessels, a dense eosinophilic fibrionoid deposit can

be identified in the vascular wall (inset)
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(> Table 20.2), because the tumor may likely arise from

transformation of trophoblastic stem cells, presumably

cytotrophoblast, undergoing differentiation toward the

implantation site trophoblast (> Fig. 20.6). For example,

PSTT is diffusely positive for hPL, CD146 (Mel-CAM),

HLA-G, CD10, and Mucin-4 that are expressed in normal

implantation site intermediate trophoblastic cells [84, 92,

149]. Expression of these markers can be useful in the

differential diagnosis of PSTT from other mimickers.

Differential Diagnosis

The differential diagnosis of PSTT includes exaggerated

placental site, choriocarcinoma, epithelioid trophoblastic

tumor, and epithelioid smooth muscle tumor. The most

difficult differential diagnosis is that of an exaggerated

placental site. Both lesions are characterized by an exuber-

ant infiltration of implantation site intermediate tropho-

blastic cells. Moreover, the immunophenotype of both

lesions is similar. The histologic features that favor the

diagnosis of PSTT include confluent masses of tropho-

blastic cells, unequivocal mitotic figures, and absence of

chorionic villi (> Table 20.8). In contrast, the exaggerated

placental site is microscopic in size, lacks mitotic activity, is

composed of intermediate trophoblastic cells separated by

masses of hyaline, and usually is admixed with decidua and

chorionic villi (> Table 20.8). In addition, an exaggerated

placental site contains larger numbers of multinucleated

trophoblastic cells than PSTT. Immunostaining for Ki-67

to assess proliferation activity in the implantation site

intermediate trophoblastic cells has been shown to be

superior to the mitotic index as a diagnostic adjunct in

the differential diagnosis of an exaggerated placental site

versus a PSTT [151]. The use of immunohistochemistry in

the differential diagnosis of PSTT is discussed in the sec-

tion > Immunohistochemical Approach for Differential

Diagnosis and in > Fig. 20.53. Briefly, the Ki-67 labeling

index is significantly elevated (>10%) in PSTT but is near

zero in the normal and exaggerated implantation site.

A diagnosis of a PSTT should be strongly considered if

there are Ki-67-labeled implantation site intermediate tro-

phoblastic cells. Although the Ki-67 index inmolar implan-

tation site, which is morphologically indistinguishable with

exaggerated placental site, can be 10% or higher, the diag-

nosis of a PSTT versus a complete hydatidiform mole

usually is not a problem. The Ki-67 labeling in the implan-

tation site intermediate trophoblastic cells should be care-

fully assessed using stringent morphologic criteria since

implantation site intermediate trophoblastic cells can

closely resemble other cell types in a placental site. Many

Ki-67-positive cells in the placental site or PSTTare natural

killer cells and activated T lymphocytes, which can be pos-

itive for Ki-67. A double-staining technique utilizingMIB-1

antibody to determine the Ki-67 proliferative index and

markers to identify implantation site intermediate tropho-

blastic cells such as HSD3B1, HLA-G, and Mel-CAM

(CD146) can be very useful in distinguishing an exaggerated

placental site from a PSTT [93, 144].

In contrast to the biphasic pattern of choriocarci-

noma, PSTT is composed of a relatively monomorphic

population of trophoblast. The multinucleated interme-

diate trophoblastic cells in PSTT should not be confused

with syncytiotrophoblast in choriocarcinoma. In contrast

to the interlacing pattern of elongated syncytiotrophoblast

in choriocarcinoma, the multinucleated intermediate

. Fig. 20.33

Malignant placental site trophoblastic tumor. As in a benign

PSTT, malignant PSTT grows in masses and sheets and the

cells are large with abundant eosinophilic cytoplasm.

However, the tumor cells in a malignant PSTT exhibits

a higher level of nuclear atypia
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trophoblastic cells in PSTTare usually polygonal or round.

Additionally, PSTT is diffusely (>50%) positive for hPL,

but only focally positive for beta-hCG (mostly confined

to the multinucleated intermediate trophoblastic cells).

Ki-67 labeling index in intermediate trophoblastic cells is

also helpful in the differential diagnosis of PSTT versus

choriocarcinoma [151]. The Ki-67 index in intermediate

trophoblastic cells of PSTT is significantly lower (<30%)

than choriocarcinoma (>40%).

The differential diagnosis of epithelioid smooth mus-

cle tumor can at times present a problem because of the

infiltrative pattern of PSTT within the myometrium

(> Fig. 20.31). The distinctive pattern of vascular invasion

and the deposition of fibrinoid material in PSTTare help-

ful morphological clues (> Fig. 20.32). Positive staining

for HSD3B1, cytokeratin 18, and hPL as well as the nega-

tive staining for smooth muscle markers are helpful in this

differential diagnosis [93, 144]. The use of immunohisto-

chemistry in the differential diagnosis of PSTT is discussed

in the last section (> Immunohistochemical Approach for

Differential Diagnosis) of this chapter.

Poorly differentiated carcinoma and metastatic mela-

nomacan sometimesbe confusedwith PSTT.The patternof

prominent blood vessel invasion, characteristic myometrial

invasion, and extensive deposition of fibrinoid material

(> Figs. 20.30 and > 20.32) are key diagnostic features

of PSTT. Immunohistochemical stains for HSD3B1,

hPL, and HMB-45 help to distinguish PSTT from poorly

differentiated carcinoma and melanoma (see section
> Immunohistochemical Approach for Differential Diag-

nosis). Typically, in choriocarcinoma the serum beta-hCG

levels are high, ranging from 1,000 mIU/mL to over

1,000,000 mIU/mL, whereas in PSTT the levels are signif-

icantly lower, often less than 1,000 mIU/mL. A recent

study further demonstrates that the percentage of hCG

free beta-subunit is a reliable serummarker for PSTTs and

can be used to rule out other trophoblastic neoplasms and

non-trophoblastic tumors that produce hCG [25].

The differential diagnosis of PSTT from epithelioid

trophoblastic tumor is considered in the section describ-

ing the latter lesion.

Behavior and Treatment

PSTTs often invade through the myometrium to the

serosa, and therefore perforation at the time of curettage

may occur. These tumors may also directly invade into the

broad ligament and ovary. Despite deep myometrial inva-

sion, most cases of PSTTare self-limited [18, 53, 125] and

some patients have been cured by curettage alone.

Approximately 10–15% of PSTT are clinically malignant,

and patients have died despite intensive multiagent che-

motherapy. The mortality rate in patients with PSTT is

about 15–30%, which may be overestimated because

benign cases are generally not reported [53, 58, 125].

The outcomes of patients with FIGO stage I–II disease

after hysterectomy are excellent; while those with FIGO

stage III–IV diseases have a 30% survival [18]. A recent

large retrospective study demonstrates that the probabili-

ties of overall and recurrence-free survival 10 years after

first treatment are 70% and 73%, respectively. Patients

with stage I disease had a 10-year probability of overall

survival of 90% and the probability of overall survival at

10 years was 52% for patients with stage II disease and

49% for stage III and IV disease [139]. In one report,

metastases at presentation occur in more than 30% of

cases and recurrences develop in more than 30% of cases

[35]. The overtly malignant tumors have had widely

disseminated metastases resembling choriocarcinoma in

their distribution with lung, liver, abdominal cavity, and

brain involved. Metastases have the same histological

appearance as the primary tumor and may develop several

years after the initial diagnosis, as one fatal case recurred

5 years after hysterectomy. In general, PSTTs withmultiple

metastases have poor prognosis.

Because these tumors are composed of neoplastic

implantation site intermediate trophoblastic cells that

contain only small amounts of beta-hCG, serum levels of

beta-hCG are usually in the range of 1,000 to 2,000 mIU/

mL. These levels are much lower than those in choriocarci-

noma. Despite the low level of serum beta-hCG in patients

with PSTT, it is the best available marker to monitor the

course of the disease [130]. Of note, the marker cannot be

used to diagnose PSTT versus other trophoblastic diseases

[52]. It is important to emphasize that the disease may still

progress even if beta-hCG levels are low [58]. For those

patients with undetectable or very low serum levels of

beta-hCG, urinary or serum beta-core fragment of beta-

hCG may be a better method to monitor treatment as the

percentage is much higher in PSTTs than in choriocarci-

noma and other carcinomas that produce beta-hCG [23].

It is difficult to predict with certainty the behavior of

PSTT [154]. However, some studies have found that sev-

eral clinical parameters may be associated with a poor

clinical outcome in PSTT patients and they include

FIGO stage [18, 56, 131], metastatic involvement [125],

long interval from the antecedent pregnancy [8, 53, 56,

125], age > 35, hCG > 1,000 mIU/mL, depth of invasion

[8, 131], and p53 immunoreactivity [109]. For example,

based on multivariate analysis, investigators have found

that the only significant independent predictor of overall
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and recurrence-free survival is time since antecedent preg-

nancy. In that report, a cutoff point of 48 months since

antecedent pregnancy could differentiate between

patients’ probability of survival (<48 months) or death

(�48 months) with 93% specificity and 100% sensitivity,

and with a positive predictive value of 100% and a nega-

tive predictive value of 98% [139]. Some studies showed

that a high mitotic count was an adverse prognostic indi-

cator in PSTT patients [8, 56] but it has also been shown

that there is no correlation between clinical outcome and

DNA ploidy, histopathological features, immunohisto-

chemical features, and S-phase fraction [40, 41]. In our

experience, malignant PSTTs as compared with benign

cases generally are composed of larger masses and sheets

of cells, many with clear instead of amphophilic cyto-

plasm. They have more extensive necrosis, prominent

nuclear atypia and higher mitotic activity (> Fig. 20.33).

Our preliminary findings suggest that the Ki-67 labeling

index may be a reliable indicator of prognosis as the index

is usually higher than 50% in malignant tumors.

The treatment of choice for patients whose disease is

confined to the uterus is hysterectomy [35, 58, 131]. In

some patients with localized PSTT who desire preserva-

tion of fertility, more conservative surgical therapy may be

considered [85, 91, 118, 128]. Curettage and local excision

may be therapeutic, but if uterine disease persists, as

evidenced by persistently elevated serum beta-hCG levels,

hysterectomy is indicated. For patients with more exten-

sive or metastatic disease, chemotherapy in addition to

surgery is indicated although the clinical outcome is var-

iable [18, 30, 35, 112, 166, 171]. Combination chemother-

apy usually results in a high response rate and long-term

remission even in patients with recurrent, metastatic

PSTT, but only a few patients achieve a complete response

[10, 18, 67, 133]. In general, EMA/CO is the first line

chemotherapy regimen and EMA/EP can be used in

EMA/CO refractory cases [113]. In conclusion, with the

use of dose-intensive chemotherapy, imaging techniques

to define disease spread, surgery for localized disease, and

the close surveillance with serologic measurement of the

beta-hCG level, most patients with PSTT can be cured.

Epithelioid Trophoblastic Tumor

The term ‘‘epithelioid trophoblastic tumor’’ was introduced

to describe an unusual type of trophoblastic tumor that is

distinct from PSTT and choriocarcinoma with features

resembling a carcinoma. The tumor was originally termed

‘‘atypical choriocarcinoma’’ and was described in the lungs

of patients with antecedent choriocarcinoma following

intensive chemotherapy [70, 96]. Similar lesions referred

to as ‘‘multiple nodules of intermediate trophoblast’’ were

subsequently reported in the uteri of patients following

evacuation of hydatidiform moles [159]. Subsequently,

similar tumors were observed in the uterus without his-

tory of antecedent GTD [150]. The relatively recent rec-

ognition of epithelioid trophoblastic tumor as

a distinctive form of trophoblastic disease is in part due

to its rarity and because many of the morphologic features

of epithelioid trophoblastic tumor are more reminiscent

of a carcinoma than of a trophoblastic tumor [150]. Epi-

thelioid trophoblastic tumor is very rare, and experience

with this tumor has been limited to approximately 59

cases reported so far [27, 49, 70, 78, 87, 90, 94, 96, 101,

109, 110, 119, 126, 150, 159, 170, 173, 174]. The tropho-

blastic nature of this tumor has been confirmed using

molecular approaches [120, 160]. Based on morphologic,

ultrastructural, and immunohistochemical studies, epi-

thelioid trophoblastic tumor appears to develop from

neoplastic transformation of cytotrophoblastic cells that

differentiate toward chorionic-type intermediate tropho-

blastic cells [96, 145, 155].

Clinical Features

Based on an analysis of published 52 cases, Palmer et al.

reported that 67% of patients present with abnormal

vaginal bleeding, 36% had evidence of antecedent molar

pregnancy, and 35% presented with metastases [124].

Mean age at diagnosis is 38 years and the mean interval

between the preceding gestation and the diagnosis of

epithelioid trophoblastic tumor is 76 months. hCG

levels are usually low (<1,000 mIU/mL) [49, 150], but

high levels of hCG can be present in some cases. Extra-

uterine epithelioid trophoblastic tumor without an iden-

tifiable trophoblastic lesion in the uterus has also been

described, [49, 86, 150], and the origin of such tumors is

not clear. It is well recognized that choriocarcinoma can

develop after a long latent period without evidence of

disease in the uterus, thus it is conceivable that extrauter-

ine epithelioid trophoblastic tumors develop in a similar

fashion. Rarely, epithelioid trophoblastic tumor can occur

in an extrauterine site including broad ligament [78], gall

bladder [90], and (para)adenxal tissue [116, 126]. Epithe-

lioid trophoblastic tumor can be seen in association with

choriocarcinoma and PSTT [150, 159]. Like PSTT,

a recent molecular genetic study on a small series of

epithelioid trophoblastic tumors demonstrates a balanced

chromosomal profile without detectable gain or loss in the

genome, suggesting that DNA copy number alterations as
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seen in most solid tumors are not a characteristic feature

of this tumor [176].

Gross Findings

In one study, 30% of 14 epithelioid trophoblastic tumors

were located in the uterine corpus, 50% in the lower

uterine segment or endocervix, and the remaining 20%

in extrauterine sites including the small bowel and lungs

[150]. In cases in which a hysterectomy was performed,

tumor size varied from 0.5 to 4.0 cm. All were solitary,

discrete nodules that deeply invaded the cervix or

myometrium. The cut surface was solid or cystic. Solid

areas were typically tan to brown with varying amounts

of hemorrhage and necrosis (> Fig. 20.33). Metastatic

epithelioid trophoblastic tumors show similar gross

features (> Figs. 20.34 and > 20.35).

Microscopic Findings

Epithelioid trophoblastic tumors are nodular and gener-

ally well circumscribed although focal infiltrative features

can be present at the periphery. The tumors are composed

of a relatively uniform population of mononucleate tro-

phoblastic cells typically arranged in nests and cords and

masses of cells that are intimately associated with an

eosinophilic, fibrillar, hyaline-like material, and necrotic

debris (> Figs. 20.36–20.40). This hyaline-like material,

composed of type IV collagen and fibronectin of oncofetal

and adult types, is either located within the nests or

surrounds them, coalescing to form large aggregates.

This dense eosinophilic material and necrotic debris can

simulate keratin (> Figs. 20.38–20.40). The extensive

areas of necrosis that surround islands of viable tumor

cells create a ‘‘geographic’’ pattern (> Fig. 20.36).

Typically, a small blood vessel is located within the center

of tumor nests. Blood vessels within the tumor are pre-

served with occasional deposition of amorphous fibrinoid

material in the wall. A lymphocytic infiltrate often sur-

rounds the tumor (> Fig. 20.38). In most cases, apoptotic

cells are diffusely distributed throughout the tumor.

. Fig. 20.35

Metastatic epithelioid trophoblastic tumor in the lung.

A lobectomy specimen shows a discrete nodule with

yellowish and necrotic cut surface

. Fig. 20.34

Epithelioid trophoblastic tumor in the endocervical canal.

It is well circumscribed and ulcerated with hemorrhage and

necrosis (Reprinted by permission of [150])
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Calcification is common in epithelioid trophoblastic

tumors but not in PSTT or choriocarcinoma, and this

morphological feature is unique among all GTDs

(> Fig. 20.36).

Chorionic-type intermediate trophoblast is the pre-

dominant cell population in the epithelioid trophoblastic

tumor [145,150]. These cells contain round, uniform

nuclei and eosinophilic or clear (glycogen-rich) cytoplasm

surrounded by a well-defined cell membrane, morpholog-

ical features characteristic of the intermediate trophoblas-

tic cells in fetal membrane (chorion laeve;> Fig. 20.5). For

the most part, the cells are larger than cytotrophoblastic

cells but smaller than the implantation site intermediate

trophoblastic cells. The tumor cell nuclei have finely dis-

persed chromatin and prominent or inconspicuous nucle-

oli. Ultrastructurally these cells are transitional between

cytotrophoblast and syncytiotrophoblast but differ from

the implantation site intermediate trophoblast [96]. Occa-

sionally, larger cells resembling implantation site interme-

diate trophoblastic cells can be found among the smaller

tumor cells or embedded in the extracellular hyaline

matrix. The mitotic index varies from 0 to 9 mitoses per

10 high power fields (�40) with an average of 2 mitoses

per 10 high power fields [150]. Although most epithelioid

trophoblastic tumors display a uniform architectural

pattern, focal areas resembling placental site nodule,

PSTT, and choriocarcinoma can occasionally be identified

within the tumor. Furthermore, epithelioid trophoblastic

tumor can be associated with a concurrent germ cell

tumor such as teratoma [2], indicating epithelioid tro-

phoblastic tumor may arise, although rarely, from a

non-gestational event.

A unique feature of epithelioid trophoblastic tumor,

among all GTDs, is its ability to replace and re-epithelialize

the endocervical and/or endometrial surface epithelium

(> Fig. 20.41) [34, 150]. When this tumor involves the

. Fig. 20.37

Epithelioid trophoblastic tumor. Relatively monotonous

tumor cells are present in this section surrounded by

necrosis. Occasional mitotic figures can be seen

. Fig. 20.36

Epithelioid trophoblastic tumor. Tumor in a hysterectomy

specimen contains nests of atypical mononucleate

trophoblastic cells. Large areas of genographic necrosis and

extensive calcification are characteristic features of the

tumor, which lacks the typical dimorphic pattern of

choriocarcinoma
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lower uterine segment and endocervix, the intraepithelial

extension can mimic squamous carcinoma in situ. The

tumor cells usually stratify into two to three layers, how-

ever, and are larger than cervical squamous cells with

abundant eosinophilic cytoplasm and large

hyperchromatic, pleomorphic nuclei.

The immunohistochemical features of the epithelioid

trophoblastic tumor are similar to those of chorionic-type

intermediate trophoblast (>Table 20.2). The ‘‘classic’’

implantation site intermediate trophoblastic markers

including hPL and CD146 (Mel-CAM) are only focally

expressed. The immunophenotype of the epithelioid tro-

phoblastic tumor contrasts with the PSTT, which is

diffusely positive for CD146 (Mel-CAM) and hPL. Fur-

thermore, epithelioid trophoblastic tumor exhibits simi-

lar morphological features and gene expression profile

to the intermediate trophoblastic cells in a placental

site nodule [153, 158], suggesting that the epithelioid

trophoblastic tumor represents the neoplastic counterpart

of the placental site nodule. Indeed, synchronous epithe-

lioid trophoblastic tumor and placental site nodule in the

same specimens can be occasionally observed [150, 158]

and transformation of a placental site nodule into a malig-

nant epithelioid trophoblastic tumor has been recently

documented [170]. The morphological and immunohis-

tochemical features of extrauterine epithelioid tropho-

blastic tumors are similar to those in the uterus [49].

Like PSTT, epithelioid trophoblastic tumor can pre-

sent as a mixed lesion containing either a PSTT or a

choriocarcinoma (> Fig. 20.42). It has been proposed

that these mixed tumors can result from aberration in

the trophoblastic differentiation program in which the

neoplastic cytotrophoblast (stem) cells differentiate into

implantation site intermediate trophoblastic cells to form

the PSTT component, and into chorionic-type intermedi-

ate trophoblastic cells to form the epithelioid trophoblas-

tic component, or they remain relatively undifferentiated

to form the choriocarcinoma component [145].

According to this model (> Fig. 20.8), choriocarcinoma

. Fig. 20.38

Epithelioid trophoblastic tumor. A solitary lung metastasis

after chemotherapy for typical choriocarcinoma. The tumor

cells form a cohesive sheet with scattered dense

eosinophilic debris, resembling a keratinizing squamous

cell carcinoma

. Fig. 20.39

Epithelioid trophoblastic tumor. At high magnification, the

dense eosinophilic debris is prominent within the tumor
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is the most primitive trophoblastic tumor, whereas PSTT

and epithelioid trophoblastic tumor are relatively more

differentiated. This hypothesis explains the existence of

trophoblastic tumors with a mixed histological pattern

including choriocarcinoma and PSTT and/or epithelioid

trophoblastic tumor. This new model also helps to explain

the findings previously reported by Mazur who originally

described epithelioid trophoblastic tumor as tumors after

intense chemotherapy of metastatic choriocarcinomas in

the lung. In these cases, it is plausible that chemothera-

peutic agents direct choriocarcinoma cells to differentiate

into an epithelioid trophoblastic tumor phenotype, which

is more refractory to chemotherapy than the original

choriocarcinoma. As a result, the epithelioid trophoblastic

tumor outgrew the choriocarcinoma after chemotherapy.

Differential Diagnosis

The differential diagnosis of epithelioid trophoblastic

tumor includes PSTT, placental site nodule, choriocarci-

noma, epithelioid smooth muscle tumor, and keratinizing

squamous cell carcinoma of the cervix [150, 174].

Epithelioid trophoblastic tumors exhibit a nodular growth

pattern, and the border between the tumor and the

myometrium is expansile. In contrast, the cells of PSTT

infiltrate the myometrium by insinuating themselves

between muscle bundles and fibers. In addition, the cells

in epithelioid trophoblastic tumor are smaller than in

PSTT (> Fig. 20.43) and tend to grow in nests and cords,

a pattern usually not observed in PSTT. In epithelioid

trophoblastic tumors, there is extensive geographic

necrosis accompanied by dystrophic calcification and

the tumor cells are surrounded by fibrillar eosinophilic

material instead of the more homogeneous fibrinoid

material found in PSTT. Blood vessels in epithelioid tro-

phoblastic tumor are often surrounded by tumor cells

but vascular invasion is not a striking feature in contrast

to the vascular invasion in PSTT, where tumor cells and

hyaline material replace the vessel walls (> Fig. 20.32).

If calcification is detected, the lesion is most likely an

epithelioid trophoblastic tumor rather than a PSTT.

Finally, immunostains can be useful in difficult cases

. Fig. 20.41

Epithelioid trophoblastic tumor. An endocervical gland is

replaced by epithelium from an epithelioid trophoblastic

tumor. There is an abrupt transition between the tumor and

the endocervical epithelium (arrow) (Reprinted by

permission of [150])

. Fig. 20.40

Epithelioid trophoblastic tumor. Dense eosinophilic

material surrounds nests of tumor cells. The tumor is

frequently accompanied by an abundant lymphocytic

infiltration
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(see section > Immunohistochemical Approach for

Differential Diagnosis and > Fig. 20.53 for details).

The differential diagnosis of placental site nodule ver-

sus epithelioid trophoblastic tumor is considered in the

section of placental site nodule.

As compared with choriocarcinoma, the cells in an

epithelioid trophoblastic tumor are aggregated into nests

and cords. In addition, epithelioid trophoblastic tumor

is not associated with marked hemorrhage as is the

case with choriocarcinoma. Immunostains for beta-hCG

can be helpful in the differential diagnosis. Beta-hCG

immunostains highlight the dimorphic trophoblastic

population of cells in choriocarcinomawith hCG-negative

cytotrophoblast and intermediate trophoblast alternating

with beta-hCG-positive syncytiotrophoblast. In contrast,

beta-hCG-positive cells are randomly distributed as single

mononucleate cells or small clusters of cells in epithelioid

trophoblastic tumor.

Epithelioid smooth muscle tumors usually display

areas composed of typical smooth muscle cells in addition

to epithelioid areas. In addition, epithelioid smooth

muscle tumors are positive for muscle markers including

desmin and smooth muscle actin, which are not expressed

by epithelioid trophoblastic tumors. Conversely, epitheli-

oid trophoblastic tumors are positive for HSD3B1 and

cytokeratin 18, which are not expressed in smooth muscle

tumors [93].

Distinction between an epithelioid trophoblastic

tumor and a keratinizing squamous cell carcinoma of the

cervix can be challenging [129, 150]. The differential diag-

nosis is particularly difficult because of the tendency of

epithelioid trophoblastic tumor to grow in the lower uter-

ine segment and cervix and involve the endocervical epi-

thelium. In this situation, immunostains are particularly

helpful. The application of commercially available anti-

bodies in the differential diagnosis is described in the

section > Immunohistochemical Approach for Differen-

tial Diagnosis and > Fig. 20.54.

The morphological distinction between a pulmonary

epithelioid trophoblastic tumor and a primary squamous

cell carcinoma of the lung can be extremely difficult,

especially in a postmenopausal patient [49, 86, 150]. Use-

ful clues that support the diagnosis of epithelioid tropho-

blastic tumor include (1) lack of cytoplasmic eosinophilia

. Fig. 20.42

A mixed PSTT and epithelioid trophoblastic tumor. (a) H&E stain. PSTT area (above the dash line) has higher cellularity than

the epithelioid trophoblastic tumor component (below the dashed line) that shows geographic necrosis and abundant

eosinophilic matrix deposition. (b) Immunostain with an anti-hPL antibody. hPL immunoreactivity is confined to the PSTT

area. (c) Histological features from PSTT and epithelioid trophoblastic tumor (ETT) areas
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and intercellular bridges that are frequently observed in

differentiated squamous cell carcinoma; and (2) infiltra-

tion of alveolar spaces by highly atypical tumor cells and

preservation of the alveolar septa, features not frequently

seen in squamous cell carcinoma [49]. As in squamous cell

carcinomas of the cervix, primary squamous cell carci-

noma of the lung rarely reacts with antibodies to HSD3B1

and cytokeratin 18 [93].

Behavior and Treatment

Experience with epithelioid trophoblastic tumor is limited

because only 59 cases have been reported to date. Gener-

ally, the behavior of epithelioid trophoblastic tumor is

similar to that of PSTT. For the most part, epithelioid

trophoblastic tumors behave in a benign fashion. Although

most reported cases lack long-term follow-up, metastasis

occurs in approximately 25% of patients and death in 13%

[124]. Because the number of tumors that have behaved in

an aggressive fashion is small and follow-up for many

cases has been short, we have been unable to identify any

feature that predicts outcome.

Although serum beta-hCG levels are variable and gen-

erally low in patients with epithelioid trophoblastic

tumors, serum beta-hCG levels have been used suc-

cessfully to monitor treatment. For those patients with

undetectable or very low serum levels of beta-hCG, uri-

nary beta-core fragment of beta-hCGmay be useful [136].

Hysterectomy and lung resection have been used success-

fully, but the effectiveness of curettage of early lesions

requires further evaluation. Unlike choriocarcinoma, epi-

thelioid trophoblastic tumor appears to be only partially

responsive to chemotherapy since tumors may recur or

metastasize despite intensive chemotherapy [90, 96, 150,

159]. Recurrent disease can be late and complex [90].

Nonetheless, combined chemotherapy regimen such as

EMA/CO has been used successfully in treating metastatic

epithelioid trophoblastic tumor [170].

Exaggerated Placental Site (Reaction)

This lesion is defined as an exuberant infiltration of the

myometrium by implantation site intermediate tropho-

blast. The distinction between a normal and exaggerated

. Fig. 20.43

Comparison of cytological features of PSTT and epithelioid trophoblastic tumor. PSTT (left) is composed of implantation

site intermediate trophoblastic cells. The epithelioid trophoblastic tumor (ETT) (right) is comprised of chorionic-type

intermediate trophoblastic cells which are smaller and have round, uniform nuclei, eosinophilic to clear cytoplasm, and

a well-defined cell membrane. The cells in PSTT are larger and polygonal with atypical nuclei. They infiltrate into smooth

muscle
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placental site is somewhat arbitrary since there are no

reliable data quantifying the amount and extent of tro-

phoblastic infiltration at different stages of normal gesta-

tion. The exaggerated placental site can occur in a normal

pregnancy or an abortion from the first trimester. The

incidence is approximately 1.6% of spontaneous and elec-

tive abortions from the first trimester based on a review of

the surgical pathology files at the Johns Hopkins Hospital.

In normal pregnancy and abortion, the apparent exagger-

ated placental site may actually only represent a fortuitous

increase in the amount of placental site removed by curet-

tage. Nonetheless, it is an important entity since it can

mimic proliferative trophoblast seen in trophoblastic

neoplasms.

The exaggerated placental site is characterized by an

extensive infiltration of the endometrium andmyometrium

by implantation site intermediate trophoblastic cells,

many of which are multinucleated (> Figs. 20.44 and
> 20.45). Despite the massive infiltration by trophoblastic

cells, the overall architecture of the placental site is not

disturbed. Endometrial glands and spiral arteries may be

completely engulfed by trophoblastic cells but there is

no necrosis. Similarly, the smooth muscle cells of

the myometrium are separated by cords, nests, and indi-

vidual trophoblastic cells that diffusely infiltrate the

myometrium without producing necrosis (> Fig. 20.44).

Cytologically, the trophoblastic cells in an exaggerated

placental site are identical to the implantation site inter-

mediate trophoblastic cells in the normal placental site.

They contain abundant eosinophilic cytoplasm with

hyperchromatic and irregular nuclei (> Fig. 20.45). In

many cases, there are large numbers of multinucleated

implantation site intermediate trophoblastic cells

(> Fig. 20.45). Mitotic activity is absent. The associated

chorionic villi are morphologically unremarkable.

The trophoblastic cells in the exaggerated placental site

display an identical immunophenotypic profile to the

implantation site intermediate trophoblastic cells found

in the normal placental site (> Table 20.2). These findings

indicate that the differentiation of implantation site inter-

mediate trophoblastic cells is unaltered in an exaggerated

placental site, and suggests that an exaggerated placental

site is a normal variation of an implantation site. Despite

the profuse infiltration of implantation site intermediate

trophoblast in an exaggerated placental site, the Ki-67

indices of implantation site intermediate trophoblast

are near zero [151]. Complete hydatidiform moles are

always accompanied by exaggerated placental sites in

which the implantation site intermediate trophoblastic

cells are often more atypical than those in the exaggerated

placental sites that are not associated with complete moles.

Based on our previous study [151] and recent experience,

the Ki-67 labeling index in molar exaggerated placental

site ranges widely from 5% to 30% or even higher. It is

debatable whether the molar exaggerated placental site

with high Ki-67 labeling index represents trophoblastic

hyperplasia associated with a complete mole or it is

a PSTTarising from a complete mole. The answer depends

on future molecular genetic studies to demonstrate the

clonal event of implantation site intermediate trophoblast

in molar exaggerated placental site.

The most important differential diagnosis of an exag-

gerated implantation site is PSTT, which is discussed in

the section describing that entity. Although exaggerated

placental site and PSTT share similar morphological and

immunohistochemical features, the lack of genetic link

between both lesions has been documented [31]. Occa-

sionally, implantation site intermediate trophoblastic cells

that infiltrate the myometrium may resemble the atypical

smooth muscle cells found in symplastic leiomyomas.

. Fig. 20.44

Exaggerated placental site. The lesion is characterized by an

increased number of implantation site intermediate

trophoblast exceeding that normally seen in the

implantation site. Note large number of multinucleated

giant cells, characteristic of this lesion
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The presence of chorionic villi, the infiltrative growth

pattern of the trophoblastic cells, characteristic vascu-

lar invasion pattern, and positive stains for HSD3B1,

cytokeratin, and hPL support the diagnosis of an exagger-

ated implantation site.

Exaggerated placental site probably represents

a physiologic process that resolves spontaneously after

curettage. Exaggerated placental site that is not associated

with a hydatidiform mole does not carry an increased risk

of persistent GTD. No specific treatment or follow-up is

required. Thus, to distinguish an exaggerated placental

site from a normal placental site may not be critical in

routine pathology practice because of the subjective

morphological criteria in defining this condition and the

lack of clinical significance of exaggerated placental site.

However, the report of an exaggerated placental site in

curettage specimensmay indicate that PSTT has been con-

sidered as a differential diagnosis in those cases.

Placental Site Nodule

Placental site nodules (or plaques) are small, well-

circumscribed nodular aggregates of chorionic-type inter-

mediate trophoblastic cells that are embedded in a

hyalinized stroma. Placental site nodules have been

thought to represent a portion of uninvoluted placental

site from remote gestations in the uterus. However, the

constituent cells in placental site nodules are more closely

related to the intermediate trophoblast of chorion laeve

(chorionic-type intermediate trophoblast) than to the

intermediate trophoblast of a placental site (implantation

site intermediate trophoblastic cells) [158]. Based onmor-

phological and immunohistochemical studies, the placen-

tal site nodule appears to represent the benign counterpart

of the epithelioid trophoblastic tumor.

Patients are in the reproductive age group. Placental site

nodules are typically incidental findings in uterine or

endocervical curettings, cervical biopsies, and occasionally

in hysterectomy specimens. In addition, placental site nod-

ules can also be detected in fallopian tubes, presumably

a consequence of prior tubal pregnancy [7, 42, 66, 111].

In one study, 40% of placental site nodules were present in

the endocervix, 56% in the endometrium, and 4% in the

fallopian tube [158]. The diagnosis of placental site nodule

has been made in a variety of clinical settings including

evaluation of cervical intraepithelial neoplasia following

an abnormal cervical smear (35%), dysmenorrhea and

metromenorrhagia (30%), recurrent spontaneous abor-

tion (5%), retained products of conception (5%),

postcoital bleeding (2.5%), and infertility (2.5%) [158].

Many patients have a prior history of therapeutic abortion

and cesarean section. A significant number of patients

have had a history of a tubal ligation [16, 60, 158]. The

antecedent pregnancy has been reported to have been as

short as 2 months to as long as 108 months prior to the

diagnosis, suggesting that these lesions can persist in the

uterus for a long period of time.

Placental site nodules are usually small, ranging from

1 to 14 (average 2.1) mm. Occasionally, multiple and

sizable (>5 mm) placental site nodules can be found.

When grossly visible, placental site nodules appear as a

yellow-white and necrotic-appearing nodule in the endo-

metrium or superficial myometrium [74].

. Fig. 20.45

Exaggerated placental site. Mixture of mononucleate and

multinucleated implantation site intermediate

trophoblastic cells. The latter aremore commonly seen in an

exaggerated placental site than in a PSTT. Unlike PSTT, the

trophoblastic cells in an exaggerated placental site are

widely spaced, lacking confluent growth or necrosis. There

is no mitotic activity

Gestational Trophoblastic Tumors and Related Tumor-Like Lesions 20 1121



Microscopically, placental site nodules are small

nodular or plaque-like lesions with rounded, well-

circumscribed borders (> Figs. 20.46–20.50). The nodules

are surrounded by a thin rim of chronic inflammatory

cells and, occasionally, decidualized stroma. The nodules

typically are composed of chorionic-type intermediate

trophoblast (> Fig. 20.5). The trophoblastic cells are

arranged in a haphazard pattern, dispersed singly, in

small clusters and cords, or occasionally diffusely through-

out the nodule (> Fig. 20.50). Mitotic figures are absent or

rare. Often these cells occupy the outer portion of the

nodule with a central hyalinized extracellular matrix

(> Figs. 20.46–20.48). The trophoblastic cells within

the placental site nodule share several features with

chorionic-type intermediate trophoblast in normal fetal

membranes (> Fig. 20.49) [158]. They are haphazardly

distributed in an eosinophilic hyaline matrix with

scattered large hyperchromatic nuclei easily visible at low

magnification. The cells vary in size; many have relatively

small uniform nuclei and a few have large, irregular,

and hyperchromatic nuclei. Multinucleated cells are

occasionally present. The cytoplasm of the larger tropho-

blastic cells is abundant and eosinophilic to amphophilic,

whereas the smaller cells contain glycogen-rich clear

cytoplasm (> Fig. 20.49).

Rarely, placental site nodules demonstrate morpho-

logic and immunostaining features suggestive of an epi-

thelioid trophoblastic tumor but they are quantitatively

and qualitatively insufficient to render the diagnosis of

epithelioid trophoblastic tumor [94, 158, 170]. We have

tentatively used ‘‘atypical placental site nodules’’ to describe

and report those lesions. Although there are no criteria and

quantitative measures in defining what is ‘‘atypical,’’ atyp-

ical placental site nodules usually contain more abundant

lesional tissues in curettage or biopsy specimens and appear

more cellular than placental site nodules [94, 158, 170].

Specifically, these lesions are intermediate in size between

placental site nodules, which rarely exceed 4 mm in diam-

eter and the larger epithelioid trophoblastic tumors. Atyp-

ical placental site nodules tend to have higher cellularity

. Fig. 20.47

Placental site nodule. The nodule is composed of hyalin

material that contains scattered chorionic-type

intermediate trophoblast. There are two distinct

populations of trophoblastic cells, one with eosinophilic

cytoplasm and one with clear or vacuolated cytoplasm

. Fig. 20.46

Placental site nodule in endometrial curettings. The lesion

is well circumscribed and contains eosinophilic acellular

material
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and the trophoblastic cells are arranged in more cohesive

nests and cords than the typical placental site nodules

(> Fig. 20.51) [146, 153, 154]. Also, the Ki-67 labeling

index in usual placental site nodules is higher. These

findings suggest that atypical placental site nodules are

intermediate between a placental site nodule and

an epithelioid trophoblastic tumor and may represent

a transition from a benign placental site nodule to an

epithelioid trophoblastic tumor. Based on the histologic

and immunohistochemical features as well as the intimate

association of some epithelioid trophoblastic tumors with

placental site nodules, we have speculated that the epithe-

lioid trophoblastic tumor represents the neoplastic coun-

terpart of the placental site nodule [94, 170]. The clinical

behavior of atypical placental site nodules is currently not

known because only a few cases have been reported so far

but the few cases in which we have follow-up information

have behaved in a benign fashion.

. Fig. 20.49

Placental site nodule. Chorionic-type intermediate

trophoblastic cells form small nests and cords with

distinct cell borders. Mitotic figures are rare but

can be seen

. Fig. 20.48

Placental site nodule in endocervical curettings. (a) At low

magnification, the lesion appears as a discrete nodule

containing a trophoblastic layer that surrounds a core of

eosinophilic acellular material. (b) The chorionic-type

intermediate trophoblastic cells are dispersed singly and in

small clusters and cords. The trophoblastic cells can

occasionally be detected in cervical cytological specimens

where they appear as relatively large cells with abundant

cytoplasm and degenerated, smudged nuclei (inset)
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The trophoblastic cells in the placental site nodule

exhibit an immunophenotype similar to that of tro-

phoblastic cells in the chorion laeve (fetal membrane;
> Fig. 20.5) but distinct from the implantation site inter-

mediate trophoblast (>Table 20.2). For example, they are

only focally positive for hPL and CD146 (Mel-CAM), and

are negative for mucin-4, in contrast to the intermediate

trophoblastic cells in the implantation site, where these

antigens are highly and diffusely expressed [92, 146, 149,

153]. Immunoreactivity for beta-hCG is usually absent. In

contrast to implantation site intermediate trophoblastic

cell in the first trimester, the chorionic-type intermediate

trophoblastic cells in placental site nodules are positive for

p63 [84, 156]. Similar to the chorionic-type intermediate

trophoblastic cells found in chorion laeve (fetal

membrane) of normal pregnancy, there is a low level of

proliferation in the cells of placental site nodules as indi-

cated by a few scattered Ki-67-labeled nuclei [158]. In

contrast, in the normal implantation site and even in

exaggerated placental sites the Ki-67 index of implantation

site intermediate trophoblastic cells is zero [151].

A placental site nodule may be confused with a PSTT,

epithelioid trophoblastic tumor, and a non-trophoblastic

lesion, notably invasive squamous carcinoma of the cervix

[153, 179]. Their microscopic size, circumscription,

extensive hyalinization, and paucicellularity are features

that separate them from PSTT. In difficult cases,

immunostaining is helpful. The application of immuno-

histochemistry in assisting the diagnosis of placental site

nodule is described in the section > Immunohistochemi-

cal Approach for Differential Diagnosis. As previously

mentioned, the differential diagnosis between placental

site nodule and cervical squamous carcinoma may arise

in cervical biopsies from patients who are being evaluated

for cervical neoplasia. Circumscription of the lesion,

abundant eosinophilic extracellular deposit, and lack of

mitotic activity favor a placental site nodule. Immunore-

activity for HSD3B1 and p16 are particularly useful in the

differential diagnosis [93, 94]. Specifically, placental site

nodule is positive for HSD3B1 but is negative for p16,

while cervical squamous intraepithelial lesion and carci-

noma are positive for p16 and is always negative for

HSD3B1.

The distinction of an epithelioid trophoblastic tumor

from a placental site nodule is usually not difficult as

placental site nodules are microscopic lesions with sharply

circumscribed borders [158]. Epithelioid trophoblastic

tumors are larger and display substantial necrosis. The

placental site nodule is much less cellular than epithelioid

trophoblastic tumor (> Fig. 20.52). In addition, the

lesional cells in a placental site nodule in contrast to an

epithelioid trophoblastic tumor are bland and mitotic

activity is low or absent. If calcification is present, the

lesion is most likely an epithelioid trophoblastic tumor

rather than a placental site nodule. Moreover, cyclin E is

usually expressed in an epithelioid trophoblastic tumor

but rarely in a placental site nodule (> Fig. 20.52) [94].

Placental site nodules are benign non-neoplastic

lesions. Because of their small size and circumscription,

the lesions are usually removed completely by the surgical

procedure that led to their discovery. Neither local recur-

rence nor progression to persistent GTD has been

documented in placental site nodules [153, 179]. Accord-

ingly, no specific treatment or follow-up is necessary for

this lesion. The behavior of atypical placental site nodules

has not yet been studied.

. Fig. 20.50

Placental site nodule. On some occasions, the trophoblastic

cells are arranged in a haphazard pattern, dispersed in small

clusters and cords, or sometimes diffusely throughout the

nodule. The eosinophilic extracellular matrix is not

prominent in this case (compared to > Figs. 20.47 and

> 20.46). Each nest is accompanied by hyalinized material,

a characteristic finding in placental site nodules
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Chorangiocarcinoma

Chorangiocarcinoma is discussed in this chapter because

this lesion is likely of trophoblastic origin. Chorangio-

carcinoma is an exceedingly rare placental lesion and

only four cases have been reported so far in the literature

[4, 48, 69, 169]; it has argued that the incidence is actually

higher [73]. The tumor is usually an incidental finding

in a term or a near-term placenta. Grossly, it is a dis-

crete intraplacental lesion resembling a placental infarct.

Microscopically it is a lesion characterized by an abnor-

mal trophoblastic proliferation in conjunction with a

hypervascular chorangiosis (or chorangioma) in the

stroma of chorionic villi (> Fig. 20.53). The unique

morphologic feature of a proliferation in both epithelial

and vascular components of chorionic villi distinguishes

chorangiocarcinoma from other trophoblastic tumors

and tumor-like lesions. The cells in the epithelial compart-

ment form solid masses with massive central coagulation

necrosis surrounded by a few (three to six) layers of viable

epithelial tumor cells. At low magnification, the necrotic

areas may occupy most of the tumor. The epithelial cells

are highly proliferative with frequent mitotic figures. They

express low-molecular-weight cytokeratin (such as

cytokeratin 18), beta-hCG, and HSD3B1, supporting

their trophoblastic origin [93]. The vascular component

is similar to chorangiosis or a chorangioma with numer-

ous intercalated vascular channels in the villous stroma.

. Fig. 20.51

Atypical placental site nodule. The lesion is intermediate between a placental site nodule and an epithelioid trophoblastic

tumor. These atypical placental site nodules tend to have higher cellularity and the trophoblastic cells are arranged in more

cohesive nests and cords than the typical placental site nodule. The Ki-67 labeling index in this case is approximately

15–20%, which is higher than in a conventional placental site nodule
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The pathogenesis in the development of chorangio-

carcinoma is undetermined. The lesion may represent

a chorangioma with associated trophoblastic hyperplasia,

a true trophoblastic neoplasmwith a reactive chorangiosis

response, a reactive lesion of trophoblastic cells and villous

vascular channels, or a collision tumor of chorangioma

and choriocarcinoma. The clinical experience with

chorangiocarcinoma is very limited but the available

data from the reported cases reveal that patients have an

uneventful postpartum course and do not develop persis-

tent GTD [48, 69, 73, 169].

Immunohistochemical Approach for
Differential Diagnosis

Diagnosis of trophoblastic tumors and tumor-like lesions

is usually straightforwardly based on clinical andmorpho-

logical features (> Tables 20.7 and > 20.8). However; the

diagnosis can be challenging in certain cases, especially in

small biopsy and curettage specimens [110]. To assist in

differential diagnosis, we have developed an algorithmic

approach, termed ‘‘trophogram,’’ using a three-tiered

stepwise immunohistochemical staining procedure [144]

. Fig. 20.52

Comparison of a placental site nodule (a, c, e) and an epithelioid trophoblastic tumor (b, d, f). (a, b): H&E sections at low

magnification. (c, d) H&E sections at higher magnification. (e, f) Cyclin E immunostain (Reprinted by permission from [94])
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(> Fig. 20.54). The antibodies utilized in the algorithm are

all commercially available and are listed in >Table 20.9.

The first tier in the algorithm discriminates a trophoblas-

tic versus a non-trophoblastic lesion. The second tier

determines if the lesion is related to implantation site

intermediate trophoblast (i.e., exaggerated placental site

and PSTT), to chorionic-type intermediate trophoblastic

cells (i.e., placental site nodule and epithelioid

trophoblastic tumor), or a choriocarcinoma. The third

tier distinguishes a benign tumor-like lesion versus

a trophoblastic neoplasm (> Fig. 20.54). An example of

how the algorithm can be used in the diagnosis of a PSTT

is illustrated in > Fig. 20.55.

Using the algorithm, immunoreactivity of HSD3B1

and low-molecular-weight cytokeratin (e.g., cytokeratin

8 or 18) should first be assessed to determine if the lesion

a b

c d

CK

Ki HSD

VIM

. Fig. 20.53

Chorangiocarcinoma. (a) The tumor is characterized by an abnormal trophoblastic proliferation (left) and hypervascular

chorangiosis (right) in the stroma of the chorionic villi. (b, c) The cells in the epithelial compartment form solid masses with

massive central coagulative necrosis which is surrounded by a few (three to six) layers of viable epithelial (presumable

trophoblastic) tumor cells. (d) Immunohistochemical features of chorangiocarcinoma. The viable tumor cells in the

epithelial component are positive for low-molecular-weight cytokeratin (such as cytokeratin 18) and HSD3B1

(a trophoblast-associated marker), a finding supporting the tumor cells are of trophoblastic origin. The percentage of Ki-67

labeled epithelial cells is high (>90%) in the viable epithelial cells. In contrast, the vascular/chorangiosis component is

negative for cytokeratin and HSD3B1 but is positive for vimentin
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. Table 20.9

Commercial antibodies used in the trophogram

Marker Antibody source Application

HSD3B1 Abnova (3C11-D4a) Distinguish GTD from most non-GTD

Cytokeratin Ventana (CAM5.2) Exclude mimickers of mesenchymal origin

p63 Neomarker (4A4) Distinguish ETT vs. PSTT

hPL Dako (polyclonal) Distinguish PSTT vs. ETT

beta-hCG Dako (polyclonal) Highlight ST in choriocarcinoma

Cyclin E Zymed (HE12) Distinguish ETT vs. PSN

Ki-67 Dako (MIB-1) Distinguish ETT vs. PSN; PSTT vs. EPS

aClone or name for the monoclonal antibody which may be obtained from other commercial sources.

GTD, gestational trophoblastic disease; ETT, epithelioid trophoblastic tumor; PSTT, placental site trophoblastic tumor; PSN, placental site nodule;

EPS, exaggerated placental site; ST, syncytiotrophoblast.

Trophoblastic lesions?

HSD3B +++ (diffuse)
LMW cytokeratin +++ (diffuse)

p63 +++
hPL +/–

beta-hCG positive
syncytiotrophoblast

Choriocarcinoma

PSN ETT

Ki-67
> 12%
cyclin E ++

Ki-67
< 8%

cyclin E–

Ki-67
> 10%

p63 –
hPL +++

Ki-67
< 1%

Trophoblastic lesions

Lesions of implantation site
intermediate trophoblast

Lesions of chorionic type
intermediate trophoblast

EPS PSTT

. Fig. 20.54

Trophogram is an immunohistochemistry algorithm designed to assist in the differential diagnosis of trophoblastic tumors

and tumor-like lesions. A three-tier sequential staining procedure that utilizes a panel of commercially available antibodies

listed in> Table 20.9. The first tier discriminates a trophoblastic versus a non-trophoblastic lesion. The second determines if

the lesion is a choriocarcinoma, a lesion related to implantation site intermediate trophoblast or a lesion related to

chorionic-type intermediate trophoblastic cells. The third tier distinguishes a benign tumor-like lesion versus a true

trophoblastic neoplasm. EPS, exaggerated placental site; PSTT, placental site trophoblastic tumor; PSN, placental site

nodule; ETT, epithelioid trophoblastic tumor; LMW, low molecular weight
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in question is trophoblastic. Diffuse and intense HSD3B1

and low-molecular-weight cytokeratin immunoreactivity

strongly suggests trophoblast origin [93]. It should be

noted that HSD3B1 must be used in conjunction with

low-molecular-weight cytokeratins because the latter are

expressed in a wide variety of adenocarcinomas. Thus,

cytokeratin should be used to further support the diagno-

sis of a trophoblastic lesion in HSD3B1-positive cases.

Once the diagnosis of a trophoblastic lesion is established

and hydatidiform mole is excluded, choriocarcinoma

should be considered because it is themost commonmalig-

nant trophoblastic neoplasm. The presence of beta-hCG-

stained syncytiotrophoblast supports the diagnosis of

choriocarcinoma. In choriocarcinomas where the syncytio-

trophoblastic component is attenuated, beta-hCG-positive

syncytiotrophoblast tends to lie between or envelop masses

of mononucleate trophoblastic cells. Syncytiotrophoblast

in choriocarcinoma should not be mistaken for beta-

hCG positive multinucleated intermediate trophoblastic

cells in PSTT and epithelioid trophoblastic tumor. The

multinucleated intermediate trophoblastic cells are usually

polygonal or round in shape with centrally located nuclei,

whereas syncytiotrophoblast have an irregular often ser-

pentine shape with dense, amphophilic cytoplasm

and multiple hyperchromatic nuclei. A beta-hCG

immunostaining can help demonstrate the characteristic

Trophoblastic lesion?

Trophoblastic lesion

Lesions of implantation site
intermediate trophoblast

Lesions of chorionic type
intermediate trophoblast Choriocarcinoma

EPS PSTT PSN ETT

HSD 3B +++ (diffuse)
LMW cytokeratin +++ (diffuse)

p63 –
hPL +++

p63 +++
hPL –/+

Ki-67
< 1%

Ki-67
> 10%

Ki-67
< 8%

cyclin E –

Ki-67
> 12%
cyclin E ++

beta-hCG positive
syncytiotrophoblast

. Fig. 20.55

The algorithm in the diagnosis of a PSTT. Hematoxylin-and-eosin section shows a tumor composed of large, atypical cells

forming confluent masses and cords. The differential diagnosis includes PSTT, exaggerated placental site, epithelioid

trophoblastic tumor, smooth muscle neoplasm, and poorly differentiated carcinoma. Immunohistochemistry demonstrates

that the tumor cells are diffusely positive for HSD3B1, indicating trophoblastic origin. The trophoblastic lesion was then

stained with hPL followed by Ki-67 and is diffusely positive for hPL, indicating that it is derived from the implantation site

intermediate trophoblastic cells. The Ki-67 labeling index is approximately 15%, confirming its neoplastic nature. The

combination ofmorphologic and immunohistochemical findings indicate that the case is a PSTT. EPS, exaggerated placental

site; PSTT, placental site trophoblastic tumor; PSN, placental site nodule; ETT, epithelioid trophoblastic tumor; LMW, low

molecular weight
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growth pattern. Furthermore, choriocarcinoma has very

high proliferative activity and accordingly theKi-67 labeling

index inmononucleate tumor cells in choriocarcinoma (Ki-

67 index usually >40%) is significantly higher than that in

most PSTTs and epithelioid trophoblastic tumors (Ki-67

index usually <30%). Of note, some malignant PSTTs and

epithelioid trophoblastic tumors may have unusually high

Ki-67 labeling index and thus the Ki-67 index is useful but

not diagnostic of choriocarcinoma. Other immunohisto-

chemical markers including HLA-G, Mel-CAM, p63,

cytokeratin, and inhibin are not useful in the differential

diagnosis of choriocarcinoma versus other trophoblastic

tumors [71].

If choriocarcinoma has been ruled out, both hPL and

p63 antibodies should be applied to determine if the lesion

is related to implantation site intermediate trophoblast or

chorionic-type intermediate trophoblast. hPL is diffusely

positive (usually >50% of lesional cells) and p63 is always

negative (or very focally positive) in PSTTand exaggerated

placental site. In contrast, hPL is either negative or focally

positive in epithelioid trophoblastic tumors and placental

site nodules but p63 is diffusely positive (usually >50% of

lesional cells) [84, 156, 185]. Of note, the antibody to p63

should be the one that recognizes all the p63 isoforms. If

necessary, the Ki-67 labeling index can be used to distin-

guish an epithelioid trophoblastic tumor from a placental

site nodule or a PSTT from an exaggerated placental site.

The Ki-67 index in placental site nodule is generally low

(<8%), while the index in epithelioid trophoblastic tumor

is above 12%. Similarly, the Ki-67 index is near zero

(<1%) in exaggerated placental site while it is usually

above 10% in PSTT. One important pitfall in determining

Ki-67 labeling index is that presence of NK cells and

lymphocytes in the endomyometrium, which are prolifer-

ative and can result in an apparent increased Ki-67 label-

ing index [151]. Accordingly, it is important that the Ki-67

labeling index be exclusively evaluated in trophoblastic

cells. Morphologically, trophoblastic cells tend to have

enlarged and highly pleomorphic (degenerated) nuclei,

whereas inflammatory cells usually have smaller and uni-

form nuclei, but at times distinction between trophoblas-

tic cells and inflammatory cells may be difficult. The Ki-67

labeling index is more reliable in distinguishing PSTT

from exaggerated placental site rather than epithelioid

trophoblastic tumor from placental site nodule because

the diagnostic margin of Ki-67 labeling index between

epithelioid trophoblastic tumor and placental site nodule

is relatively narrow in some cases. To address this potential

concern, Mao et al. has recently reported that cyclin

E immunoreactivity is useful in the discrimination

between epithelioid trophoblastic tumors and placental

site nodules [94]. Cyclin E is expressed in the nuclei of

many epithelioid trophoblastic tumors but rarely in pla-

cental site nodules.

It should be emphasized that the sequence in applying

the immunostaining scheme outlined in > Fig. 20.54

should be followed when applying the trophogram in

the differential diagnosis of trophoblastic tumors and

tumor-like lesions. For example, p63 immunoreactivity is

informative only in the context of distinguishing tropho-

blastic tumors and tumor-like lesions that are related to

either implantation site intermediate trophoblastic cells

(PSTT and exaggerated placental site) or chorionic-type

intermediate trophoblastic cells (epithelioid trophoblastic

tumor and placental site nodule). p63 immunostaining is

not useful in distinguishing trophoblastic versus non-

trophoblastic lesions because it is expressed in several

types of squamous carcinomas [57]. Likewise, cyclin E

immunoreactivity is applicable only for distinguishing

epithelioid trophoblastic tumors from placental site nod-

ules. It is not useful in other diagnostic settings because

a variety of neoplastic diseases express cyclin E.
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A variety of hematologic neoplasms involves the female

reproductive organs, including a number of different types

of lymphomas and lymphoid leukemias, myeloid sarcomas

and myeloid leukemias, and rare histiocytic neoplasms.

When the female reproductive organs are affected by one

of these disorders in the setting of widespread disease, the

diagnosis is usually straightforward, but in the uncommon

instance in which the female genital tract is the presenting

site of a hematologic neoplasm, diagnosis may be problem-

atic, and special problems in differential diagnosis may arise.
Lymphoid Neoplasms of the Female
Reproductive Organs

Lymphoma rarely presents with involvement of the female

reproductive organs. When it does, the ovaries are most

commonly affected, followed by the uterine cervix, uterine

corpus, vagina, vulva, and fallopian tubes. Nearly all cases

are non-Hodgkin’s lymphoma of B-lineage, with diffuse

large B-cell lymphoma being the most common type

throughout the female reproductive organs. T-cell lym-

phoma is very uncommon and the natural killer (NK)-cell

lymphoma and Hodgkin’s lymphoma are exceptional [21,

40]. Rare cases of lymphoma arising in the setting of HIV

infection or iatrogenic immunosuppression [37, 42, 58]

and a few cases of women with a family history of hema-

tologic neoplasia have been described [23]. Endemic

Burkitt’s lymphoma is known to have a tendency to

involve the ovaries.
Ovarian Lymphoma

Primary Ovarian Lymphoma

Overall, fewer than 1% of lymphomas present with ovar-

ian involvement [14, 21, 22] and fewer than 1.5% of neo-

plasms arising in the ovary are lymphomas. However, in

countries where Burkitt’s lymphoma is endemic, approx-

imately 50% ofmalignant ovarian neoplasms in childhood

are Burkitt’s lymphoma [78].

Clinical Features

Patients range in age from 18 months to 74 years [21],

with a peak incidence in the thirties or forties [14, 21, 90].

Occasionally lymphoma develops during pregnancy [21,

49]. Rare patients have been HIV+ [42]. The presenting

complaints are generally nonspecific symptoms related to
the presence of a mass [14, 61, 90]. A minority have

fatigue, weight loss, fever, or abnormal vaginal bleeding

[14]. Rarely the lymphoma is an incidental finding [90].

Pathologic Features

Ovarian lymphomas range frommicroscopic [90] to large

masses up to 25 cm in diameter with an average size of

11–14 cm [21, 90]. The external surfaces are usually intact

andmay be smooth or nodular. On sectioning, the tumors

may be soft and fleshy or firm and rubbery, depending on

the degree of cellularity and associated sclerosis. They are

usually white, tan, or gray-pink and a minority has cystic

degeneration, hemorrhage or necrosis [21]. Very rare cases

of lymphoma in association with, possibly arising from,

a teratoma have been described [53].

The most common lymphoma is diffuse large B-cell

type, followed by Burkitt’s lymphoma and follicular lym-

phoma [14]. Adolescents and children almost always have

diffuse, aggressive lymphomas, including Burkitt’s lym-

phoma, B lymphoblastic lymphoma and diffuse large

B-cell lymphoma [40] while adults may have indolent or

aggressive lymphomas. Ovarian lymphoma may preferen-

tially spare corpora lutea, corpora albicantia, follicles, and

a peripheral rim of cortical tissue but otherwise typically

obliterates normal ovarian parenchyma. Lymphoma is

rarely associated with hyperplasia and luteinization of

the adjacent stroma [21].

Diffuse Large B-Cell Lymphoma

Diffuse large B-cell lymphoma in the ovary, as in other sites

is composed of centroblasts, immunoblasts, multilobated

cells, or a mixture of these. In the ovary, associated sclerosis

is common and tumor cells may grow in cords and nests,

simulating carcinoma [78], or be elongate and grow in a

storiform pattern, mimicking a sarcoma (> Fig. 21.1a–c).

A few diffuse large B-cell lymphomas have a component of

follicular lymphoma [61, 90]. Tumor cells are CD20+, and

in the few cases studied, expression of bcl6, CD10, and

bcl2 is common [90].
Burkitt’s Lymphoma

Ovarian Burkitt’s lymphoma is most commonly encoun-

tered among children and adolescents [40]. Burkitt’s

lymphoma is more often bilateral than other ovarian lym-

phomas [41]. It is hypothesized that Burkitt’s lymphoma

occurring in pregnancy has a tendency to involve hormon-

ally stimulated organs, such as the ovary [49].

Both sporadic and endemic Burkitt’s lymphoma may

present with ovarian involvement [13, 43], and ovarian



. Fig. 21.1

Ovary, diffuse large B-cell lymphoma with spindle neoplastic cells. (a) Low power shows a thin layer of uninvolved tissue at

the surface of the ovary. The neoplastic cells grow in a storiform pattern. (b) High power shows atypical cells with elongate,

usually blunt-ended nuclei admixed with cells with round or lobated nuclei; there is interstitial sclerosis. The neoplastic

proliferation spares a small epithelial inclusion gland. (c) Neoplastic cells are CD20+ confirming B lineage; they also

expressed CD45, the leukocyte common antigen (not shown) (immunoperoxidase technique on a paraffin section)
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involvement in the setting of immunodeficiency (HIV

infection) has been described [42]. The histologic features

are the same as those found in other sites. There is a diffuse

proliferation of medium-sized, uniform cells with round

nuclei containing stippled chromatin and several small

nucleoli per cell in each nucleus. A moderate quantity of

cytoplasmwhich is deep blue with Giemsa or Wright stain

is present. Mitoses are numerous. Many scattered pale

tingible body macrophages in a background of dark neo-

plastic cells impart a starry sky pattern at low power

(> Fig. 21.2a and b). Occasionally, neoplastic cells are

somewhat more pleomorphic, chromatin may be more
vesicular, and there is only a single nucleolus within each

nucleus. In some cases, designated Burkitt’s lymphoma

with plasmacytoid differentiation, there is slightly more

cytoplasm and tumor cells contain monotypic cytoplasmic

immunoglobulin [13, 43]. Children with Burkitt’s lym-

phoma usually have typical morphology, while Burkitt’s

lymphoma with plasmacytoid differentiation is usually

found in the setting of immunodeficiency. As in other sites,

the characteristic immunophenotype is monotypic IgM+,

CD20+, CD10+, CD5–, bcl6+, bcl2–, Ki67 �100% +, and

the neoplastic cells harbor a translocation involving c-myc

[10, 13, 40, 43]. Endemic Burkitt’s lymphoma typically



. Fig. 21.2

Ovary, Burkitt’s lymphoma. (a) Low power shows scattered pale tingible body macrophages in a background of dark

neoplastic cells, creating a ‘‘starry sky’’ pattern. (b) High power shows fairly uniform, medium-sized lymphoid cells with

round nuclei, stippled chromatin, and numerous mitoses; the appearance is typical of Burkitt’s lymphoma
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contains Epstein-Barr virus (EBV), while a minority of

cases of sporadic Burkitt’s lymphoma and immunodefi-

ciency-associated Burkitt’s lymphoma in HIV+ patients

are positive for EBV [13, 43].

Follicular Lymphoma

Ovarian follicular lymphomamainly affects older patients.

They may be entirely follicular or may have conspicuous

diffuse areas. They are composed of a variable admixture

of centrocytes (small cleaved cells) and centroblasts (large

non-cleaved cells). Follicular lymphomas of all three

grades (grade 1: 0–5 centroblasts/average high power

field (HPF); grade 2: 6–15 centroblasts/average HPF;

grade 3: >15 centroblasts/average HPF) occur in the

ovary (> Fig. 21.3a–d) [41, 90].

Rare Lymphomas

Rare cases of CD30+ anaplastic large cell lymphoma of

T lineage, and B and T lymphoblastic lymphoma

presenting with ovarian involvement have been reported

[33, 40, 76, 90]. Morphology, in conjunction with expres-

sion of terminal deoxynucleotidyl transferase (TdT) distin-

guishes precursor B and T-cell neoplasms from mature

B and T-cell lymphomas.

Staging, Treatment and Outcome

At laparotomy there is involvement of one or both ovaries

with approximately equal frequency. Staging discloses

extraovarian spread in most cases, often involving pelvic

or paraaortic lymph nodes and occasionally peritoneum,
other genital organs, or distant sites [14, 21]. Ovarian

lymphoma has traditionally been considered an aggressive

tumor with a poor outcome, but improvements in therapy

in recent years appear to be associated with a prognosis

similar to that of lymph nodal lymphomas of comparable

stage and histologic type [14, 51, 90].
Secondary Ovarian Lymphoma

Among patients with disseminated lymphoma and lym-

phoid leukemias, the ovary is a relatively common site of

involvement, although it may be asymptomatic. Seven to

twenty five percent of women dying with lymphoma have

ovarian involvement [3, 21]. Any type of lymphoma may

spread to the ovary, but mediastinal large B-cell lym-

phoma has a distinct tendency to involve the ovary

(> Fig. 21.4a and b) [12, 79, 97]. Acute lymphoblastic

leukemia that relapsed in the ovaries during bone marrow

remission has been reported [7, 93]. The ovaries were

usually not the only site of relapse; there is frequent

involvement of the peritoneum, omentum, fallopian

tubes, lymph nodes, and central nervous system [7, 93].
Differential Diagnosis

The differential diagnosis of ovarian lymphoma is broad;

it includes dysgerminoma, metastatic carcinoma, and pri-

mary small cell carcinoma of hypercalcemic and pulmo-

nary types, adult granulosa cell tumor [61], spindle cell



. Fig. 21.3

Ovary, follicular lymphoma. (a) The ovary is replaced by a vaguely nodular-appearing proliferation of atypical lymphoid

cells. (b) The atypical cells are mostly small with irregular nuclei; very few large cells are present. (c) The atypical cells are

B cells (CD20+); they also expressed the follicle center-associated antigen bcl6 (not shown). (d) CD21 highlights follicular

dendritic meshworks; the follicular architecture is more readily appreciated than on routinely stained sections (c, d,

immunoperoxidase technique on paraffin sections)
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sarcoma, undifferentiated carcinoma, and myeloid sar-

coma [21]. Immunohistochemical studies readily confirm

or exclude lymphoma. In contrast to lymphomas in the

lower genital tract (see below), the differential diagnosis

with inflammatory processes is only rarely problematic.

The main problem in differential diagnosis is dis-

tinguishing diffuse large B-cell lymphoma from non-

lymphoid neoplasms because large lymphoid cells can

have varying morphology and may overlap in size and

shape with other types of neoplastic cells. Burkitt’s lym-

phoma is a highly cellular tumor with a characteristic his-

tologic appearance. Recognition of follicular lymphoma is

facilitated by its, at least, partially follicular growth pattern.
Selected features that aid in differential diagnosis are

presented in >Table 21.1.
Lymphoma of the Fallopian Tube

Primary Lymphoma of the Fallopian Tube

One case of primary tubal marginal zone B-cell lymphoma

associated with salpingitis [63], one possible case of pri-

mary tubal follicular lymphoma (> Fig. 21.5a and b), [20]

and a bilateral primary tubal peripheral T-cell lymphoma

[24] have been described.



. Fig. 21.4

Ovarian involvement by mediastinal large B-cell lymphoma. (a) Gross examination of the bisected ovarian tumor shows

fleshy white tissue. (b) High power shows discohesive neoplastic cells with round or irregular nuclei and scant cytoplasm.

A few cells are multilobated and rare cells are multinucleated

. Table 21.1

Differential diagnosis of ovarian diffuse large B-cell lymphoma

Non-lymphoid

tumor Problem Differential features

Usual

immunophenotype

of non-lymphoid

tumor

Dysgerminoma DLBCL composed of IBs: IBs have size,

shape and prominent nucleoli, similar to

cells of dysgerminoma

Dysgerminoma: Sheets and nests of tumor

cells, fibrous trabeculae with lymphocytes,

and histiocytes; nuclei flattened along one

side, fine chromatin, abundant clear PAS+

cytoplasm, distinct cell borders: not seen in

DLBCL

PLAP+, Oct4+,

CD117+, CD45–,

CD20–

Carcinoma DLBCL with sclerosis can have cord-like or

nested pattern resembling carcinoma

Cohesive growth, nuclear molding, lumen

formation, mucin production favor

carcinoma; follicles favor small cell

carcinoma, hypercalcemic variant

Cytokeratin+,

CD45–, CD20–

Spindle cell

sarcoma

DLBCL with sclerosis can have spindle cell

morphology

Sarcoma lacks admixed CBs and IBs; tumor

cells usually more elongate

Mesenchymal

markers (varied)+,

CD45–, CD20–

Adult

granulosa cell

tumor

CBs and IBs have large pale vesicular

nucleoli that could mimic cells of AGCT;

AGCT can have a diffuse pattern, like

DLBCL

Trabecular, insular, micro- or

macrofollicular pattern, Call-Exner bodies,

more pale, evenly dispersed chromatin,

and nuclear grooves favor AGCT

Inhibin+, calretinin+,

CD45–, CD20–

Myeloid

sarcoma

Large lymphoid cells and primitive

myeloid cells overlap morphologically;

their patterns of growth are similar

Myeloblasts are slightly smaller than large

lymphoid cells; they have more finely

dispersed chromatin and usually smaller

nucleoli. Some cells may have pink

cytoplasm, suggesting myeloid

differentiation. Bone marrow exam may

show myeloid leukemia. Eosinophilic

myelocytes may be present

Lysozyme+,

MPO+/–, CD68+/–,

CD34+/–, CD117+

DLBCL, diffuse large B-cell lymphoma; IB, immunoblast; CB, centroblast; AGCT, adult granulosa cell tumor; MPO, myeloperoxidase.
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Secondary Tubal Involvement by
Lymphoma

Tubal involvement is relatively common among patients

with lymphoma of the ovaries [61]. Most are diffuse large

B-cell lymphoma or Burkitt’s lymphoma [86]; follicular

lymphoma, peripheral T-cell lymphoma and lymphoblas-

tic lymphoma/leukemia have also been reported [7, 61, 67,

86]. Tubal infiltration is also seen at autopsy in cases of

disseminated lymphoma [30].
. Fig. 21.5

Fallopian tube, follicular lymphoma. (a) Whole mount

section shows tube with transmural involvement by

crowded lymphoid follicles. (b) High power shows a portion

of one of the neoplastic follicles; it is composed of small

cleaved cells (centrocytes) with few admixed large non-

cleaved cells (centroblasts). Small lymphocytes are present

at the periphery of the follicle
Uterine Lymphoma

Primary Uterine Lymphoma

Less than 1% of extranodal lymphomas arise in this site

[22]. Lymphoma arises more often in the cervix than in

the corpus, with a 10:1 ratio in one series [87], although

other series have not shown such a striking excess of

cervical lymphomas [40].

Clinical Features

Uterine lymphoma affects adults over a broad age range

[28], with a mean and amedian age in the fifth decade [17,

23, 28, 50, 71]. The most common presenting symptom is

abnormal vaginal bleeding [1, 8, 9, 11, 21, 23, 28, 50, 86].

Less common complaints are dyspareunia, perineal, pel-

vic, or abdominal pain. A few patients have systemic

symptoms such as fever or weight loss [17, 21, 71]. Because

lymphomas are typically not associated with ulceration,

uterine lymphoma is only occasionally detected on a

Papanicolaou smear.

Pathologic Features

Cervical lymphomas typically produce bulky lesions iden-

tifiable on pelvic examination. The classic appearance is

diffuse, circumferential enlargement of the cervix (‘‘barrel-

shaped’’ cervix) (> Fig. 21.6). The lymphoma may also

form a discrete submucosal tumor [8, 28], a polypoid or

multinodular lesion [9, 25, 28], or a fungating, exophytic

mass; ulceration is unusual [28]. The tumors have been

variously described as fleshy, rubbery, or firm, and white-

tan to yellow [28]. Extensive local spread to sites such as

vagina, parametria, or even pelvic side walls is common

[9, 11, 23, 28] and invasion into the urinary bladder is

described [38]. Patients commonly exhibit hydronephrosis

secondary to ureteral obstruction [11, 21, 28]. Lymphomas

of the uterine corpus are usually fleshy or soft, pale gray,

yellow, or cream-colored. They may form a polypoid mass

or diffusely infiltrate the endometrium, sometimes with

deep invasion of the myometrium [21, 28].

The microscopic appearance of the lymphomas is sim-

ilar to that of the same types of lymphoma seen in nodal

and other extranodal sites. In the cervix, there is often

a band of uninvolved normal tissue just beneath the sur-

face epithelium, and the overlying epithelium is usually

intact. In a large biopsy or hysterectomy specimen, deep

invasion of the cervical wall is usually seen. In small

biopsies, squeeze artifact is often prominent.

Diffuse Large B-Cell Lymphoma

Diffuse large B-cell lymphoma is the most common type

of primary uterine lymphoma by far, in both the corpus
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and the cervix [1, 9, 23, 25, 38, 86, 87], accounting for

about 70% of cases [17, 86]. Neoplastic cells may be

centroblasts, immunoblasts, or multilobated large lym-

phoid cells, or a combination of these. Cervical lymphomas

are frequently associated with prominent sclerosis [25, 41,

86], whichmay be associated with a cord-like arrangement

or spindle-shaped tumor cells [28]. The spindle cell pat-

tern may be sufficiently prominent to mimic a sarcoma

resulting in usage of the terms ‘‘spindle cell variant’’ [5]

and ‘‘sarcomatoid variant’’ [35]. Rare examples of intra-

vascular large B-cell lymphoma presenting with involve-

ment of the uterus and adnexa have been described [81,

94]. Microscopic examination revealed large atypical lym-

phoid cells filling the lumens of blood vessels (> Fig. 21.7a

and b). One case had the unusual feature of CD5 co-

expression by the large atypical CD20+, CD79a+ B cells;

neoplastic cells were also positive for EBV [94].
. Fig. 21.6

Uterine cervix, lymphoma. Gross examination shows

circumferential expansion of the cervix, so-called

barrel-shaped cervix
Follicular Lymphoma

Follicular lymphoma is the second most common type of

uterine lymphoma; follicular lymphomas of all three

grades have been reported [40]. These are also often asso-

ciated with sclerosis. Neoplastic follicles are often found in

a perivascular location as they invade into the wall of the

cervix (> Fig. 21.8a–f) [28].

Extranodal Marginal Zone Lymphoma (MALT Lymphoma)

A few cases of marginal zone B cell lymphoma arising in

the endometrium or in the cervix have been described [21,

23, 40, 84, 86, 87].
. Fig. 21.7

Uterine cervix, intravascular large B-cell lymphoma. (a) The

exocervix has multiple blood vessels containing neoplastic

cells. (b) High power shows a dilated blood vessel filled by

large, atypical, pleomorphic lymphoid cells. The neoplastic

cells were CD20+ and CD3– (not shown), consistent with

B-lineage



. Fig. 21.8

Uterine cervix, follicular lymphoma. (a) Low power shows atypical lymphoid follicles invading deep into the wall of the

cervix. The surface epithelium is intact and uninvolved by the lymphoid infiltrate. (b) Higher power shows crowded,

ill-defined follicles composed of a monotonous population of small atypical lymphoid cells. Immunostains show follicles

composed of B cells (c, CD20+) surrounded by T cells (d, CD3+). B cells co-express the follicle center-associated marker

CD10 (e) as well as bcl2 (f); these immunohistochemical results confirm a diagnosis of follicular lymphoma

(c–f, immunoperoxidase technique on paraffin sections)
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In 1997 three cases of a distinctive type of low-grade

endometrial B-cell lymphoma was described [84]. All

affected women were in their sixties and the lymphomas

were all incidental findings and confined to the uterus. On

microscopic examination all were composed of large nod-

ules with amonotonous population of small lymphoid cells

with slightly irregular nuclei and scant cytoplasm adjacent

to and sometimes surrounding endometrial glands. Immu-

nohistochemical analysis showed B cells with aberrant co-

expression of CD43. The immunoglobulin heavy chain

genes were clonally rearranged. Follow-up, when available,

was uneventful. The authors were reluctant to subclassify

these lymphomas as marginal zone type because of lack of
. Fig. 21.9

Endometrium, marginal zone lymphoma. (a) Crowded nodules o

and extend superficially into the myometrium. (b) Nodules of s

glands. (c) Lymphoid cells are predominantly B cells (CD20+). B

follicular dendritic meshworks (not shown) crowded nodules o

a paraffin section)
certain features that would support that diagnosis including

absence of conspicuous lymphoepithelial lesions, lack of

a marginal zone pattern, and lack of reactive follicle centers.

In addition, only limited immunophenotyping could be

performed. Subsequently, a case with identical histologic

features was reported inwhich neoplastic cells were CD20+,

bcl2+, without expression of CD5, bcl6, or cyclin D1.

The cellular nodules were associated with altered CD21+

follicular dendritic cell meshworks [33]. This case was

interpreted as an endometrial marginal zone lymphoma.

These cases are best classified as endometrial marginal

zone lymphomas, albeit with distinctive clinical and

pathologic features (> Fig. 21.9a–c).
f small lymphoid cells extensively replace the endometrium

mall, bland lymphoid cells scattered among endometrial

cells co-expressed CD43 and were associated with CD21+

f small lymphoid cells (immunoperoxidase technique on
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Rare Lymphomas

A few cases of Burkitt’s lymphoma [40, 64] and rare cases

of B lymphoblastic lymphoma [40], peripheral T cell lym-

phoma [39], and cervical extranodal NK/T-cell lymphoma

[86] have been reported. The uterus is rarely the site of

involvement by B-cell post-transplantation lymphoproli-

ferative disorder [58]. Although Hodgkin’s lymphoma in

the female genital organs is vanishingly rare, a case of

classical Hodgkin’s lymphoma, lymphocyte depletion

type, confirmed with immunophenotyping showing

CD15 and CD30 expression by the neoplastic cells, has

been reported [40].

Staging, Treatment, and Outcome

Although most uterine lymphomas are large at the time of

diagnosis (the primary endometrial marginal zone lympho-

mas are an exception), themajority are localized (AnnArbor

stage I or stage II), with stage I more frequent than stage II

[8, 87]. The type of therapy has varied. In a few cases, young

women have been successfully treated using combination

chemotherapy and some have preserved fertility [21, 25].

Uterine lymphoma has a relatively good prognosis [9, 21,

59, 86]. Between 70% and 90% of patients are alive and free

of disease at last follow-up [8, 17]. Most prognostic infor-

mation on uterine lymphoma is related to lymphoma aris-

ing in the cervix. The 5-year survival for cervical lymphoma

is estimated to be approximately 80% [50, 87]. There is not

enough information to draw definite conclusions about the

prognosis of the rare endometrial lymphomas. However,

those with localized disease tend to do well, including, in

particular, the endometrial marginal zone lymphomas

[23, 84]. Those with advanced disease presenting with

endometrial involvement have a worse prognosis [28].
Secondary Uterine Lymphoma

Secondary involvement of the uterus in cases of dissemi-

nated lymphoma or lymphoid leukemia is not unusual; it

may be asymptomatic or accompanied by vaginal bleeding

or discharge [21, 40, 86]. In contrast to primary uterine

lymphoma, in which the cervix is much more often

involved than the corpus, when the uterus is secondarily

involved, the corpus is involved at least as often as the

cervix. Lymphomas secondarily involving the uterus are

also of more varied types than in primary cases, with less

of a predominance of diffuse large B-cell lymphoma.

They include diffuse large B-cell lymphoma, follicular

lymphoma, chronic lymphocytic leukemia, lymphoblas-

tic lymphoma [21, 40, 86], T lymphoblastic leukemia

[46] and extranodal NK/T-cell lymphoma [57]. The
prognosis is much less favorable than that of primary

uterine lymphoma [57, 87].

Uterine involvement is relatively common in patients

dying with lymphoid leukemias. In one autopsy study,

25% of patients with acute lymphoblastic leukemia and

14% with chronic lymphocytic leukemia had involvement

of the uterus [3].
Placental Involvement by Lymphoid
Neoplasms

Approximately 0.1% of women have a malignancy during

pregnancy, subsets of which are lymphomas or leukemias.

Rarely, lymphoma or leukemia may be detected in the

placenta of these patients [6, 34, 52, 54, 62]. Some of the

women have been treated successfully, while others have

succumbed to their disease. In most instances placental

involvement does not lead to spread of the neoplasm to

the fetus, although rarely this does occur [6, 52], some-

times with fatal consequences for the newborn [6].

On gross examination, white nodules or white granu-

lar areas or infarcts may be present [54, 62]. On micro-

scopic examination, there is a variably dense infiltrate of

neoplastic cells in the intervillous space (maternal circu-

lation). In very rare cases, neoplastic cells are also found

within the chorionic villi, involving blood vessels (fetal

circulation) [6, 52] or the cord blood [85]; involvement of

fetal circulation has rarely been associated with spread of

the malignancy to the fetus, resulting in death within a few

months of delivery [6]. This underscores the importance

of careful gross and microscopic examination of the pla-

centa in the setting of maternal malignancy.

The lymphomas and lymphoid leukemias have been of

a variety of types, sometimes classified with older nomen-

clature [34]. Aggressive lymphomas of B and T lineage have

beendocumented to involve the placenta [54]. Rare cases of

mediastinal large B-cell lymphoma [62], anaplastic large

cell lymphoma (ALK-positive) [54], and Epstein–Barr

virus-positive aggressive NK-cell leukemia/lymphoma

involving the placenta have been described [6]. An example

of B-lymphoblastic leukemia, inwhich neoplastic cells were

detected in cord blood, has been reported [85].
Vaginal Lymphoma

Primary Vaginal Lymphoma

Clinical Features

Lymphoma rarely arises in the vagina [21, 71, 89]. As in

other parts of the female reproductive organs, primary
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vaginal lymphoma affects patients over a broad age range;

their mean age is in the forties. Patients present with

vaginal bleeding, discharge, pain, dyspareunia or urinary

frequency. Some note amass. The lesionmay compress the

urethra and cause anuria [95] or bladder distension [89].

The tumors typically result in ill-defined thickening or

induration of the vaginal wall, often with invasion of

adjacent structures such as the cervix and the rectovaginal

septum [89]. As in the uterine cervix, surface epithelium is

usually intact, so that Papanicolaou smears are generally

negative [72].
Pathologic Features

The pathologic features are similar to those of cervical

lymphoma. Nearly all of the lymphomas are diffuse large

B-cell type [21, 40, 89]. Rare cases of follicular lymphoma

[11, 28, 40], Burkitt’s lymphoma, lymphoplasmacytic

lymphoma [40], T-cell lymphoma [21, 72], and marginal

zone lymphoma [95] have been reported. As in the cervix,

vaginal diffuse large B-cell lymphomas are often associ-

ated with marked sclerosis and may be ‘‘sarcomatoid.’’

Only a few of these cases have been studied in detail, but

they have been CD20+, CD5–, CD10–, bcl6+, MUM1–,

CD138–, Epstein–Barr virus (EBV)–, HHV-8–, with

somatic mutation of both immunoglobulin and bcl6

genes. These features suggest that the so-called spindle

cell variant of diffuse large B-cell lymphoma corresponds

to an early germinal center stage of B cell maturation [5].

Rare primary vaginal lymphomas positive for EBV have

been reported [15].
Staging, Treatment, and Outcome

Primary vaginal lymphoma typically presentswith localized

disease (AnnArbor stage IE or IIE). Treatment has not been

uniform, but vaginal lymphoma appears to have a favorable

prognosis [11, 15, 71, 72, 89, 95]. In one series of eight

cases of diffuse large B-cell lymphoma, for example, only

one patient died of lymphoma [89].
Secondary Vaginal Lymphoma

Secondary involvement of the vagina by malignant lym-

phoma, including relapse of lymphoma in the vagina and

involvement of the vagina in the setting of widespread

disease, is more common than primary vaginal lymphoma

[21]. The prognosis is much less favorable than for pri-

mary disease [72, 89].
Vulvar Lymphoma

Primary Vulvar Lymphoma

Primary vulvar lymphoma is exceedingly rare. Patients are

adults who present with a nodule, swelling, or induration

of the vulva [21, 88]. In rare cases the lymphoma has

presented as a mass in the region of Bartholin’s gland

[82], or as a clitoral mass [40]. Patients appear to be, on

average, older than patients with lymphoma arising in

other parts of the reproductive tract [40]. A few patients

have been HIV+ or iatrogenically immunosuppressed [21,

36, 37, 88]. Diffuse large B-cell lymphoma is the most

common type [21, 48, 82, 88]. Other types are rare. Sev-

eral cases of lymphoplasmacytic lymphoma have been

reported [40] and a case of T-cell post-transplantation

lymphoproliferative disorder has been described [37].

Vulvar lymphoma is, overall, relatively aggressive, but

occasional patients have long disease-free survival.
Secondary Vulvar Lymphoma

Secondary involvement of the vulva by lymphoma at

relapse or in the setting of widespread disease is rare.

The lymphomas have been of various types [40]. Mycosis

fungoides may involve the vulva but, typically, skin else-

where is also involved [86].
Nonneoplastic Lymphoid Proliferations

Two entities, so-called lymphoma-like lesion and

leiomyoma with lymphoid infiltration, stand out as

distinctive nonneoplastic lymphoid proliferations that

because of their typically extensive, tumor-like nature

may mimic lymphoma.
Lymphoma-Like Lesions

In a small proportion of cases of inflammation of the

lower reproductive tract, the lymphoid component is

dense and extensive and contains numerous large lym-

phoid cells, potentially raising the question of malignant

lymphoma. The cervix, and less often the endometrium

and the vulva can be involved by these ‘‘lymphoma-like

lesions’’ [27, 47, 96]. Lymphoma-like lesions almost

always occur in women of reproductive age, and may be

associated with abnormal vaginal bleeding. They are

superficially located, and are often associated with erosion
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or ulceration of the overlying epithelium. In the cervix,

they typically extend no more than 3 mm into the wall,

and only rarely extend beyond the deepest endocervical

glands. Large masses are very uncommon. The lesions are

composed of a polymorphous cellular infiltrate composed

of small and large lymphoid cells including immunoblasts,

often with admixed plasma cells, and neutrophils. Lym-

phoma-like lesions involving the cervix or endometrium,

typically, are found in a background of usual-appearing

chronic cervicitis or endometritis, respectively. Large cells

(CD20+ B cells) may form aggregates, which may repre-

sent follicle centers. Sclerosis is absent (> Fig. 21.10).

When follicle centers are present, they are CD20+, CD10+,

bcl6+, and bcl2–, consistent with reactive follicles. Plasma

cells are polytypic (mixture of k+ and l+). A few cases have

occurred in the setting of Epstein-Barr virus infection or

pelvic inflammatory disease [27, 47, 96]. In contrast, lym-

phoma of the lower reproductive tract usually produces

a gross abnormality of the involved organ often with

extension of the process into adjacent structures. On

microscopic examination, lymphomas are composed of

a monomorphous population of lymphoid cells (often

with sclerosis), tend to invade deeply, sparing a narrow

subepithelial zone, and often spread in proximity to blood

vessels [96]. In some cases it may be difficult to distinguish
. Fig. 21.10

Uterine cervix, lymphoma-like lesion. The infiltrate involves

the surface epithelium and is composed of loose aggregates

of large cells with admixed small lymphocytes, plasma cells,

and neutrophils. The large cells were mostly CD20+ B cells;

small cells were mostly CD3+ T cells (not shown)
between lymphoma-like lesions and lymphoma. In such

cases rebiopsy may be helpful, as lymphoma-like lesions

may resolve spontaneously.
Leiomyoma with Lymphoid Infiltration

Uterine leiomyoma with lymphoid infiltration is a rare

lesion that has been described in women between 25 and

53 years of age. On gross examination, the myomas range

from 2 to 12 cm in diameter; they may be grossly typical

[75], while others are described as soft (> Fig. 21.11a)
. Fig. 21.11

Leiomyoma with lymphoid infiltrate. (a) Gross examination

of a cross section of the uterus shows one small, white,

discrete typical leiomyoma (right) and one yellow-tan

leiomyoma with lymphoid infiltration (left). (b) The

leiomyoma is extensively involved by a lymphoid infiltrate;

the adjacent myometrium is uninvolved. The infiltrate

contains multiple lymphoid follicles, mainly near the

periphery of the leiomyoma
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[65, 69]. On microscopic examination a moderate or

marked infiltrate of small lymphocytes with scattered

larger lymphoid cells, histiocytes, variable numbers of

plasma cells and rarely eosinophils, is present. In some

cases, reactive follicles may be observed. The infiltrate

does not contain neutrophils [19, 65, 69, 75] and is typi-

cally confined to the leiomyoma (> Fig. 21.11b), but occa-

sionally extends for a short distance into the adjacent

myometrium [19, 75]. Immunohistochemical analysis has

shown B cells (CD20+, CD79a+) in follicles and T cells

(CD3+, CD45RO+) outside follicles. In several cases,

there is a predominance of CD8+ or TIA-1+ T cells, con-

sistent with a cytotoxic phenotype [69, 75]. In a single case,

molecular analysis revealed clonal rearrangement of the

T-cell receptor gamma chain gene [75]; the significance of

this is uncertain as the patient was well with no evidence of

lymphoma 3 years later. Occasionally, clonal B or T-cell

populations may be found in inflammatory processes, and

they are not necessarily indicative of lymphoma.

The etiology of this reactive process is not known,

but several patients have had an intrauterine contraceptive

device that could have played a role in initiating a chronic

inflammatory process [19]. One patient had clinical fea-

tures suggesting an underlying autoimmune disease [75].

Several patients had been treated with gonadotropin-

releasing hormone (GnRH) agonists [75]. Prominent

vascular damage within the leiomyomas in addition to

lymphoid infiltration has been described in association

with luteinizing hormone-releasing hormone therapy

[65]. It is possible that the degenerative changes associated

with such therapy may elicit an inflammatory response

within leiomyomas [65, 69].

In all cases of leiomyoma with lymphoid infiltra-

tion follow-up, when reported, has been uneventful [19,

75]. One of the patients in the original series [19] had

a large lipoma excised several months after the diagno-

sis of leiomyoma with lymphoid infiltration; the lipoma

had multiple lymphoid aggregates. This patient was

well with no evidence of lymphoma 8 years later

(unpublished data).

The differential diagnosis of leiomyoma with lymphoid

infiltration includes uterine lymphoma, but the polymor-

phous nature of the infiltrate and its confinement to the

leiomyoma help to distinguish it from lymphoma. Inflam-

matory pseudotumor produces a mass lesion within the

uterus, but it is composed of fibroblasts andmyofibroblasts,

rather than smooth muscle cells, and has an infiltrate that

includes neutrophils. Pyomyomas are leiomyomas with

marked neutrophilic infiltrate with suppurative necrosis

and should not be confusedwith leiomyomawith lymphoid

infiltration.
Differential Diagnosis of Lymphoma of the
Lower Reproductive Tract

The differential diagnosis of lymphoma of the lower repro-

ductive tract includes chronic inflammatory processes,

carcinoma, sarcomas, and others. Lymphomas, particu-

larly lymphomas with sclerosis, are prone to artifactual

distortion by crush artifact, compounding the difficulty in

reaching the correct diagnosis. Like many cervical lym-

phomas, idiopathic retroperitoneal fibrosis is a sclerosing

process that may result in ureteral obstruction; the pres-

ence of many B cells outside follicles and atypical lym-

phoid cells favor lymphoma, but recognizing atypical

lymphoid cellsmay be difficult if crush artifact is extensive.

Features useful in differential diagnosis of selected entities

are presented in >Table 21.2.
Myeloid Neoplasms of the Female
Reproductive Organs

The female reproductive organs are rarely involved by

myeloid sarcoma, a mass-forming lesion composed of

primitive myeloid elements. Myeloid sarcoma was initially

described with the name of chloroma, because there was

sometimes a sufficiently high myeloperoxidase content to

impart a green color to the neoplasm. Subsequently, the

term granulocytic sarcomawas put forward, to encompass

those tumors that lacked a green color [74]. The WHO

Classification uses the term myeloid sarcoma for tumor

masses composed of myeloblasts or immature myeloid

cells, present in extramedullary sites and in bone. The des-

ignation monoblastic sarcoma is used for the uncommon

myeloid sarcomas composed of monoblasts [4].
Clinical Features

Myeloid sarcomas involve the reproductive organs in

patients from early childhood to advanced age, with

a median age of approximately 40 years [26]. It occurs in

three settings: (1) known acute myelogenous leukemia;

(2) chronic myeloproliferative diseases or related disor-

ders; and (3) with no other evidence of hematopoietic

disease [60]. Nearly half of the patients have a prior history

of a myeloid neoplasm, which is usually acute myeloid

leukemia, but which has occasionally been a chronic mye-

loproliferative disease or a myelodysplastic syndrome/

myeloproliferative disorder; these cases thus represent

relapse or progression of the patients’ prior myeloid neo-

plasms. Myeloid sarcoma in a patient with a chronic



. Table 21.2

Differential diagnosis of lower female genital tract lymphoma

Diagnosis Features against lymphoma Features supporting lymphoma

Lymphoma-like lesion Absence of mass Mass present

Superficial location Deep extension

Erosion Subepithelial sparing, no erosion

Mixed infiltrate Monomorphous infiltrate

Absence of sclerosis Presence of sclerosis

Evidence of PID or EBV infection

Carcinoma, especially small cell

carcinoma and lymphoepithelial

cell carcinoma

Cohesive growth, nuclear molding in best

preserved areas

Discohesive tumor cells

Obliteration of normal structures, e.g.,

endometrial or endocervical glands

Tumor cells: CBs, IBs, or multilobated cells

Presence of SCIS or ACIS Sparing of normal structures

Cytokeratin+ atypical cells No SCIS or ACIS

CD45+, CD20+ neoplastic cells (for B-cell

lymphoma)

Spindle cell sarcoma Absence of admixed CBs, IBs, multilobated cells CBs, IBs, or multilobated cells admixed

with spindle cells

CD45–, CD20– neoplastic cells CD45+, CD20+ neoplastic cells (for B-cell

lymphoma)

Endometrial stromal sarcoma,

low-grade

Characteristic tongue-like growth Closely packed tumor cells

Evenly but loosely distributed cells Blood vessels usually not prominent

Small arterioles conspicuous CD45+, CD20+, CD10–/+ (for B-cell

lymphoma)Foam cells may be admixed

CD45–, CD20–, CD10+

Embryonal rhabdomyosarcoma Pediatric patient Adult patient

Alternating hyper- and hypocellular areas Even distribution of atypical cells

Myxoid background Sclerotic background

Desmin+, myogenin+, Myo-D1+ neoplastic cells CD45+, CD20+ neoplastic cells (for B-cell

lymphoma)

Extramedullary hematopoiesis,

especially with erythroid

predominance

Homogeneous dark chromatin characteristic of

erythroid elements

Vesicular or stippled chromatin

characteristic of lymphoid cells

Presence of megakaryocytes and maturing

myeloid elements

Absence of other hematopoietic cell lines

Evidence of concurrent myeloproliferative

disorder

PID, pelvic inflammatory disease; EBV, Epstein-Barr virus; SCIS, squamous cell carcinoma in situ; ACIS, adenocarcinoma in situ; IB, immunoblast; CB,

centroblast.
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myeloproliferative disorder often coincides with blast cri-

sis [60]. In the FAB classification, the leukemias have

included M1, M2, M3, M4 [26], and M5 types [29].

Several have been associated with acute myeloid leukemia

with abnormal marrow eosinophilia (AML, M4 eo) [16,

26]. Nearly all patients with myeloid sarcoma and no

evidence of bone marrow disease will eventually develop
overt leukemia [60]. However, in a few patients with

isolated myeloid sarcoma who are treated aggressively

with a combination of chemotherapy and radiation,

there may be long survival without the development of

acute leukemia [31, 55]. In general, patients have not had

conditions predisposing to the development of myeloid

neoplasia, although one patient had prior chemotherapy
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for breast cancer [73]. A few patients with acute myeloid

leukemia and myeloid sarcoma involving the reproduc-

tive organs were exposed to radiation at Hiroshima or

Nagasaki [45]. Most cases involve either the ovaries or

the uterus. Vaginal and vulvar myeloid sarcomas are

rare [26, 66].
Pathologic Features

Microscopic examination reveals a diffuse infiltrate of

discohesive atypical cells that may spare certain normal

structures, such as endometrial glands, or developing fol-

licles in the ovary. A single-file pattern of growth is com-

mon. Mitoses are frequent. The neoplastic cells are

medium-sized, with oval to irregular, sometimes distinctly

indented nuclei with fine chromatin and small nucleoli.

Cytoplasm ranges from very scant to moderate in quan-

tity, sometimes with a pink color, reflecting the presence

of myeloid granules. Scattered apoptotic cells are often

present. A minority of cases show geographic necrosis.

Scattered eosinophil precursor cells may be identified

[26, 66]. The lesions may be subclassified as blastic, imma-

ture or differentiated based on the degree of cellular dif-

ferentiation [4, 26]. The blastic type is composed mainly

of myeloblasts, the immature type contains promyelocytes

in addition to myeloblasts, and the differentiated type

contains, in addition, more mature cells in the neutrophil

series [4].

Immunophenotyping on paraffin sections typically

shows neoplastic cells that are positive formyeloperoxidase,

lysozyme, CD117, CD43, and often for CD34 and CD68.

CD45 (leukocyte common antigen) is usually positive, but

may be dimly expressed or even negative on paraffin sec-

tions, potentially leading to difficulty in recognizing such

lesions as hematologic [4, 26, 70]. B and T-cell specific

antigens are not expressed. Tumor cells are also positive

for chloroacetate esterase. Monoblastic sarcomas are lyso-

zyme+, CD68+, but do not express myeloperoxidase [4].
Ovarian Involvement by Myeloid Neoplasia

Leukemia rarely presents initially in the ovary, but infil-

tration of the ovary at autopsy is quite common. In an

autopsy study of 1,206 patients with leukemia who died

between 1958 and 1982, there was ovarian involvement

by acute myelogenous leukemia in 11% and by chronic

myelogenous leukemia in 9% [3] The authors noted

a significant reduction in extramedullary tumor during
the later years of the study and attributed this to more

aggressive therapy.

The diagnosis of ovarian myeloid sarcoma is appropri-

ate when immature myeloid cells form an ovarian tumor.

Among patients with clinically evident myeloid sarcoma,

the ovary is rarely involved. None of the 21 women with

myeloid sarcoma studied by Neiman et al. [60] and only 1

of 9 women studied by Meis et al. [55] had involvement of

the adnexa.

A few women and very rarely children have had what

apparently was isolated ovarian myeloid sarcoma or ovar-

ian myeloid sarcoma as the first manifestation of acute

myeloid leukemia [16, 20, 66, 67]. The ovary can also be

a clinically apparent, but usually not an isolated, site of

relapse following chemotherapy for acute myelogenous

leukemia [66].

The tumors can be unilateral or bilateral and range up

to 19 cm in diameter (mean, 10–12 cm). They are typically

solid, soft, and white or red-brown, but cystic degenera-

tion, hemorrhage, or necrosis may be seen [20, 67]. A few

cases have had a distinct green color on gross inspection

[66], thus warranting a designation of chloroma.
Uterine Involvement by Myeloid Neoplasia

Myeloid sarcoma of the uterus is uncommon [66]. In two

combined series of patients with myeloid sarcoma from

a variety of sites, one of 30 women had myeloid sarcoma

involving the corpus, and one had cervical involvement

[55, 60]. Patients have been adults, with a mean age in the

sixth decade, who typically present with abnormal vaginal

bleeding, sometimes accompanied by abdominal pain [28,

29, 70, 73, 80]. Several patients had cervical smears posi-

tive for malignancy, although a specific diagnosis was not

made [20, 80]. One was considered positive for malignant

lymphoma or leukemia [80] and in one, the diagnosis of

lymphoma was suggested [20]. The cervix is involved

more often than the corpus, but both may be involved

simultaneously [28, 73]. In only a minority of cases is

tumor confined to the uterus [28]. In most cases tumor

involved other reproductive organs, including the vagina

[20, 80], vulva [80], ovaries, or fallopian tubes [26, 29],

sometimes with parametrial involvement [20], with or

without extension to the pelvic side walls [70]. Bulky

pelvic masses may be associated with hydroureter [73].

Staging in some cases has revealed concurrent involve-

ment of sites outside the reproductive tract, including

lymph nodes [26, 28, 80], gastrointestinal tract [80], breast

[26], or mediastinum [26]. Bone marrow examination

may reveal acute myeloid leukemia [26]. Among those



. Fig. 21.12

Endometrium, extramedullary hematopoiesis. Several

megakaryocytes with large, dark, atypical nuclei are

scattered in the endometrial stroma. A loose cluster of

nucleated red blood cells is present near the bottom of the

image
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without acute myeloid leukemia at presentation, progres-

sion to acute myeloid leukemia is common [20, 28, 29].

One woman with chronic myelogenous leukemia devel-

oped granulocytic sarcomas of the breast and the endo-

metrium, shortly after blast crisis [80]. One patient with

a history of breast cancer treated with chemotherapy

developed an isolated therapy-related uterine monoblastic

sarcoma expressing CD45, CD43, CD68, and lysozyme

associated with a translocation of the mixed – lineage

leukemia gene at 11q23 [73]; acute myeloid leukemia

with 11q23 abnormalities can arise as a complication

of chemotherapy that includes DNA topoisomerase II

inhibitors.

On gross examination, the lesions appear as nodules,

ulcers, or large masses, often extending into the vagina or

paracervical soft tissue [20]. The tumors range from gray-

tan or gray-blue to green [28]. On microscopic examina-

tion, the immature granulocytes tend to infiltrate around,

rather than destroy normal structures, a pattern that is

also seen in cases of lymphoma. The histological appear-

ance is similar to myeloid sarcoma in other sites.

The correct diagnosis was often not rendered on ini-

tial biopsy, particularly in earlier reports, when routine

immunophenotyping was less prevalent and fewer anti-

bodies were available for paraffin section immuno-

histochemistry. The most common misdiagnosis was

malignant lymphoma [28]. One cervical biopsy was ini-

tially interpreted as small-cell squamous cell carcinoma

and in another, the tumor was not recognized [20].

Involvement of the uterus in other forms of myelopro-

liferative disorders is very unusual. Extramedullary hema-

topoiesis may be seen in the endometrium, involving the

endometrial stroma, or less often elsewhere in the repro-

ductive tract. In approximately half of the cases, there is an

associated hematologic neoplasm [83]. This author has

seen an unpublished case of chronic idiopathic myelofi-

brosis in which there was extensive extramedullary hema-

topoiesis (‘‘myeloid metaplasia’’) in the endometrium

(> Fig. 21.12).
Vaginal and Vulvar Involvement by Myeloid
Neoplasia

Patients with acute myelogenous leukemia occasionally

have leukemic infiltration of the vagina [20]. In addition,

a handful of cases of myeloid sarcoma of the vagina have

been documented (> Fig. 21.13a and b). Oliva and

coworkers described three cases in women aged 66, 73,

and 76 years, presenting with postmenopausal bleeding,

an abnormal Papanicolaou smear and the presence of
a mass. One of them had a prior history of acute myeloid

leukemia, one presented with vaginal myeloid sarcoma,

but was found to have acute myeloid leukemia when

a marrow biopsy was performed, and one had apparently

isolated myeloid sarcoma. At last follow-up, one was alive

with disease, and two had died [66]. Another case was

described in a 48-year-old woman who presented with

vaginal pain and leukorrhea; physical examination

revealed an isolated vaginal mass that was green. Evalua-

tion revealed a tumor that was CAE+, CD43+, CD45+,

lysozyme+, and negative for CD20, CD3, S100, and

cytokeratin. Despite treatment, the patient rapidly devel-

oped overt leukemia, classified as acute myeloid leukemia,

M5a. Cytogenetic analysis revealed a complex karyotype.

The patient developed myeloid sarcomas in other sites,

including the breast and thigh, and she died of leukemia

10 months after presentation [29]. One 39-year-old

patient with Down’s syndrome presented with symptoms

related to a myeloid sarcoma of the cervix and vagina [20].

Another case is presented without details in the large series

of myeloid sarcomas reported by Neiman et al. [60].

Amyeloid sarcoma presenting as a mass in the vulva of

an elderly woman has been described; additional work-up

showed that she had acute myeloid leukemia [18]. In

another case, a woman with a myelodysplastic/myelopro-

liferative disorder developed what appeared to be a rash of

the clitoris, but that proved to be myeloid sarcoma; acute

myeloid leukemia developed two months later [26].



. Fig. 21.13

Vagina, myeloid sarcoma. (a) An infiltrate of primitive, discohesive neoplastic cells with finely dispersed chromatin and

scant cytoplasm permeates the fibromuscular stroma. (b) The neoplastic cells are positive for myeloperoxidase

(immunoperoxidase technique on a paraffin section)
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The prognosis of myeloid sarcoma in the reproductive

tract is difficult to assess because only small numbers of

patients have been studied over many years and treatment

has varied. There are only a few sizable series [26, 66], and

follow-up has often been short. Among patients presenting

initially with isolatedmyeloid sarcoma, progression to acute

myeloid leukemia is common [26] even among patients

who are treated aggressively [29]. In general, patients with

myeloid sarcoma of the female reproductive organs have

had a poor prognosis, which will likely improve with

advances in therapy for acutemyeloid leukemia. Occasional

patients, including thosewith isolatedmyeloid sarcoma and

those with more widespread disease at presentation do

achieve long-term disease-free survival [26, 66].
Differential Diagnosis

The majority of cases of myeloid sarcoma in some large

series were initially misdiagnosed, most often asmalignant

lymphoma [55, 60]. This occurs less often currently

because of greater use of immunophenotyping and larger

number of antibodies available for paraffin section immu-

nohistochemistry. Compared to lymphoma, myeloid

sarcoma is generally composed of cells with more finely

dispersed chromatin, often with more cytoplasm than

a lymphoid cell with the same size nucleus. The cytoplasm

may have a distinct red color. The identification of eosin-

ophilic myelocytes in some cases is very helpful in making
a diagnosis of a tumor of primitive myeloid origin.

Establishing a diagnosis of myeloid sarcoma is not difficult

in a patient who has been previously diagnosed with an

acute myeloid leukemia that has been well characterized

by flow cytometry. In those cases in which a myeloid

sarcoma represents the first presentation with disease, it

is essential to confirm this unusual diagnosis with immu-

nohistochemistry. Using a panel of antibodies to myeloid-

associated antigens, such as lysozyme, myeloperoxidase,

CD68, CD34, and CD117, in conjunction with markers

of B cells (such as CD20), T cells (such as CD3), and in

selected cases, markers of non-hematolymphoid cells, such

as cytokeratin and S-100. It should be noted that certain

T-lineage-associated antigens, such as CD43, are not line-

age-specific and may be expressed in myeloid sarcomas.

Monoblastic sarcomas may express CD4 (usually more

faintly than mature T helper cells), as well as CD56, usually

considered an NK cell marker, so that judicious interpreta-

tion of unusual or unexpected immunophenotypic results

is required (See >Table 21.1).

Differentiating pyometra frommyeloid sarcoma of the

endometrium can at times be difficult. Some myeloid

sarcomas show differentiation to mature forms. In the

setting of severe acute inflammation degenerated neutro-

phils may have nuclei that lose their distinctive lobation

and appear round, and thus may potentially be mistaken

for primitive cells. A diagnosis of myeloid sarcoma should

only be made if there is a convincing population of

well-preserved primitive myeloid elements.
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Histiocytic Neoplasms of the Female
Reproductive Organs

Langerhans Cell Histiocytosis

Clinical Features

Langerhans cell histiocytosis, previously known as

histiocytosis X, occurs in one of the three clinical syn-

dromes: (1) eosinophilic granuloma, which is character-

ized by unifocal disease; (2) Hand–Schüller–Christian

disease which is a chronic progressive multifocal disease

typically involving one organ system, and (3) Letterer–

Siwe disease, an aggressive, fulminant disorder with

multifocal, multisystem involvement by Langerhans cell

histiocytosis [56, 92].

Langerhans cell histiocytosis occasionally involves the

reproductive organs, most often the vulva and infre-

quently the vagina or cervix [32, 44]. Endometrial and

ovarian involvement has also been reported rarely [2].

Uterine involvement is almost always accompanied by

vulvar or vaginal lesions, or both [20, 32]. There appears

to be a strong association between diabetes insipidus and

the presence of mucocutaneous lesions of Langerhans

cell histiocytosis, particularly in the female reproduc-

tive tract [32]. Langerhans cell histiocytosis frequently

has manifestations in other sites, prior to, or subsequent

to, the reproductive organ involvement [2], in particular,

in the form of bony lesions [32, 68]. Isolated Langerhans

cell histiocytosis involving the reproductive organs is

rare [77].

Langerhans cell histiocytosis in the reproductive tract

falls into one of the four patterns [2, 68]:

1. Isolated genital disease, some with local recurrence but

no distant involvement.

2. Isolated genital disease with subsequent dissemination

to other sites most often bone, accompanied in some

cases by diabetes insipidus.

3. Initial presentation with oral or skin disease, and sub-

sequent genital and multiorgan disease.

4. Initial presentation with diabetes insipidus and subse-

quent genital and multiorgan disease.

Patients with Langerhans cell histiocytosis involving

the reproductive tract range from 1 to 85 years; most have

been young adults [2, 32]. The presenting complaints are

usually vulvar pruritus or dyspareunia [32, 44]. The

lesions can be single or multiple [32, 77] They are white

or yellow-brown ulcers, papules, ulcerated nodules [32,

91], erythematous plaques, red papules [77], or irregular
friable masses [20] and may mimic primary syphilis,

squamous cell carcinoma, lymphogranuloma venereum

[32], herpes simplex viral infection, or melanoma [20].

The lesions in the cervix are yellow-brown, brown or red

papules [20, 32].
Pathologic Features

Microscopically they consist of submucosal nodules or

sheets of Langerhans cells with pale, deeply creased, or

folded nuclei with delicate nuclear membranes, pale

chromatin and relatively abundant pale pink cytoplasm.

There is often an admixture of eosinophils and lympho-

cytes in some areas, as well as neutrophils in some cases

(> Fig. 21.14a and b). The cellular infiltrate is often asso-

ciated with ulceration and a scale crust [32]. On micro-

scopic examination, Langerhans cell histiocytosis can be

confused with an inflammatory disorder, lymphoma, or

carcinoma, but the presence of numerous Langerhans

cells admixed with eosinophils should suggest the cor-

rect diagnosis. The Langerhans cells have a distinctive

immunophenotype: they express both S-100 protein and

CD1a. They are also variably positive for CD45, CD68,

and lysozyme and negative for CD30, myeloperoxidase,

and B- and T-cell specific markers. Like other histiocytes

and monocytes, they may be CD4+. Immunohistochem-

ical studies thus play an important role in confirming the

diagnosis [68, 92]. It is uncertain whether Langerhans

cell histiocytosis derives from neoplastic transformation

of mature Langerhans cells in squamous epithelium or

other tissues, or whether Langerhans cell histiocytosis is

derived from an abnormal marrow-derived cell that

assumes characteristics of Langerhans cells [56].
Treatment and Outcome

The behavior of Langerhans cell histiocytosis involving the

reproductive organs is difficult to predict. Because of their

rarity and variable behavior, uniform therapy has not been

employed. Occasionally, small vulvar lesions may remit

spontaneously, although nodular lesions do not [32]. The

lesions may be treated initially with simple excision or

with topical hydrocortisone. If these methods are unsuc-

cessful, local radiation therapy may be effective, but may be

followed by recurrences. In a few cases, systemic steroids or

chemotherapy (methotrexate, vincristine, vinblastine, and

others) have been used [2, 32, 44]. Since Langerhans cells



. Fig. 21.14

Vulva, Langerhans cell histiocytosis. (a) Low power shows

sheets of pale histiocytes, aggregates of small lymphocytes

and occasional eosinophils beneath squamous mucosa.

(b) High power shows Langerhans cells with large, oval

nuclei with nuclear folds and abundant pale pink

cytoplasm, with a few admixed small lymphocytes and

eosinophils
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play an important role as antigen-presenting cells in the

immune response, immunomodulatory agents such as

interferons have been tested as treatment for Langerhans

cell histiocytosis. Dramatic responses of cutaneous and

anogenital Langerhans cell histiocytosis have been de-

scribed with interferons and thalidomide [56], although

response is not always sustained. Thalidomide may be

effective because it is an inhibitor of tumor necrosis fac-

tor (TNF), which plays a role in generating Langerhans

cells from marrow precursors [77]. Whatever the ther-

apy, incomplete responses, local recurrences, and distant

relapses are common [68, 77, 91].
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The most common benign mesenchymal tumor of the

gynecologic tract is a leiomyoma. The most frequentmalig-

nant mesenchymal neoplasms of this anatomic region in

pediatric and adult patients are rhabdomyosarcoma and

leiomyosarcoma, respectively. Because these entities are

well-recognized and expertly covered elsewhere in this text-

book, they are not discussed in this chapter. Instead, this

section concentrates on the myriad of other less common

mesenchymal processes that occasionally affect the female

reproductive organs. We attempt to cover the better doc-

umented and most relevant entities as comprehensively as

space allows, and include brief comments and/or references

for rarer lesions. Supplemental data from the Armed Forces

Institute of Pathology Tumor Registry is included for

selected topics. It is important to remember that some of

the entities under discussion have only recently been recog-

nized and remainworks in progress. Readers are directed to

standard soft tissue tumor texts for additional reading.

Soft Tissue Tumors and Tumor-like
Lesions with Benign Behavior

Aggressive (Deep) Angiomyxoma

Aggressive angiomyxoma was characterized as a distinct

clinicopathologic entity in 1983 [292]. In earlier literature,

examples were sometimes classified as myxomas, vascular

myxomas, or edematous or soft fibromas.

Clinical Features

Aggressive angiomyxoma has a predilection for adult

females, with a peak incidence in the 4th and 5th decades

(> Fig. 22.1) [44, 92]. However, a recent reviewof 71 exam-

ples in the AFIP files revealed a broader age range than has

generally been appreciated for this entity. Women 60 years

of age and older comprised 18% of the total cases. This is

a surprisingly high figure and probably reflects case referral

bias, but it nonetheless stresses the point that postmeno-

pausal status does not strongly militate against the diagno-

sis. In contrast, a diagnosis of aggressive angiomyxoma in

a prepubertal girl should be viewed with suspicion. One

purported example in an 11-year-old is more consistent

with a superficial angiomyxoma [229, 323].

Most patients present with a slow-growing

pelvicoperineal mass that is either asymptomatic or

associated with dull regional pain, a pressure-like sensa-

tion, or dyspareunia. Tumor size is often significantly

underestimated by physical examination, and preoperative

clinical impressions generally revolve around a Bartholin

gland cyst, vaginal cyst, hernia, or lipoma. The bulk of the

process is frequently concealed within the deep soft tissues,

and more than 50% of resected neoplasms in the AFIP files

are �10 cm in size.

CT imaging demonstrates a hypo- or iso-attenuated

mass that tends to grow around pelvic floor structures and

generally does not cause significant disruption of the vag-

inal or rectal musculature [247]. T1-weighted MR images

show a hypo- to iso-intense mass, whereas high signal

intensity is evident in T2-weighted images [51, 64, 247].

Both T2-weighted MR and enhanced CT images often

demonstrate a distinctive swirled or layered internal archi-

tecture [247]. These imaging techniques can accurately

assess tumor extent and determine whether the pelvic

diaphragm has been traversed, information critical for

selecting an optimal surgical approach [247].

Pathologic Findings

Gross examination usually reveals a large mass, com-

monly >10 cm and not infrequently >20 cm. Small tumors

under 5 cm make up <10% of examples in the AFIP files.

The lesions often have a lobular gross appearance with
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adherence to fat, muscle, and other regional structures.

A soft to moderately firm or rubbery consistency is often

present, and the cut surface is generally described as glis-

tening or myxedematous with a pink or reddish-tan color.

Focal hemorrhage and cystic change are sometimes noted.

Aggressive angiomyxomas generally have fairly uni-

form, low to moderate cellularity, and they contain rela-

tively small, stellate-shaped and spindled cells, set in a

loosely collagenous, myxedematous matrix with scattered

vessels of varying caliber and a variety of entrapped regional

structures (> Figs. 22.2 and > 22.3). The tumor cells

have scant eosinophilic cytoplasmwith poorly-defined bor-

ders and relatively bland nuclei with an open chromatin

pattern and a small, central nucleolus. Multinucleated

tumors cells are sometimes present. Mitotic figures are

infrequent. A characteristic finding, evident in most cases,

is the presence of loosely organized collections of well-

developed myoid (myofibroblastic vs. true smooth muscle)

cells situated around larger nerve segments and vessels [92,

123, 285]. These cells are generally immunohistochemically

distinct from the smooth muscle of vessel walls (see
> Figs. 22.4e and > 22.4f ) [92]. While the tumor name

implies the presence of abundant myxoid matrix, aggres-

sive angiomyxomas are typically only weakly positive for

mucosubstances, and edema appears to be a major com-

ponent of the noncollagenous stroma [92, 292].

The neoplastic cells often have moderate to diffuse

nuclear immunoreactivity for estrogen and progesterone

receptor proteins (> Fig. 22.4) [92, 206]. The cells have

diffuse cytoplasmic reactivity for vimentin and variable

levels of reactivity for desmin and actins. CD34 expression

is less frequently observed and generally only a focal finding.

Immunoreactivity for S100 protein is absent. In our expe-

rience, the small, stellate-shaped and spindled tumor cells

typically have greater reactivity for the D33 desmin anti-

body (DAKO) than the DE-R-11 antibody (DAKO). The

larger well-developed myoid cells, noted above, that often

reside around nerves and vessels have stronger and more

uniform immunoreactivity for both actins and desmin than

the more prevalent population of smaller tumor cells with

less abundant cytoplasm. Most, but not all, conventional

cytogenetic analyses of aggressive angiomyxoma have dem-

onstrated aberrations involving chromosome 12, and in

several studies, itsHMGA2 (HMGIC) gene has been impli-

cated [211, 239, 308]. In some tumors (the exact per-

centage is unresolved), this results in aberrant nuclear

HMGA2 (HMGIC) protein expression, a finding that

has also been noted in several other soft tissue entities

(including uterine leiomyomas) but is reportedly absent

in normal vulvovaginal soft tissue, as well as several key

soft tissue tumors (e.g., angiomyofibroblastoma) that

enter into the differential diagnosis [211, 235, 239].

Differential Diagnosis

The differential diagnosis for aggressive angiomyxoma in-

cludes superficial angiomyxoma, angiomyofibroblastoma,

. Fig. 22.2

Aggressive angiomyxoma. Low (a) and medium (b) power views. Note the evenly spaced, small delicate tumor cells

embedded in loosely collagenous matrix, the scattered larger vessels, and the proliferation of eosinophilic myoid cells

around some of the nerves and vessels
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cellular angiofibroma, myxoid and edematous smooth

muscle tumors, pelvic fibromatosis, and low-grade

myxofibrosarcoma (myxoid malignant fibrous

histiocytoma). A detailed review of most of these entities

is provided elsewhere in this chapter. Hydropic (edema-

tous) and myxoid smooth muscle tumors usually feature

larger tumor cells with spindled morphology, abundant

eosinophilic cytoplasm (in which longitudinal cyto-

plasmic striations may be highlighted with a Masson

trichrome stain), and sometimes, juxtanuclear vacuoles.

True myxoid smooth muscle tumors contain abun-

dant hyaluronic acid, a feature not seen in aggressive

angiomyxoma. Myxofibrosarcoma (myxoid malignant

fibrous histiocytoma) predominantly affects adults in

the later decades of life. This entity has more pronounced

mitotic activity and cytologic atypia, even in lower grade

examples, than is present in aggressive angiomyxoma.

Also, myxoid sarcomas usually contain a complex micro-

vascular network with branching and curvilinear capil-

laries that is notably absent in most benign soft tissue

tumors.

Sometimes physiologic conditions, such as childhood

asymmetric labium majus enlargement (a.k.a., prepuber-

tal vulvar fibroma or fibrous hyperplasia) [8, 155, 317]

and vulvar hypertrophy with lymphedema [313], can also

be confused with aggressive angiomyxoma, especially

when one is confronted with a biopsy sample unaccom-

panied by relevant clinical information. Recognition that

these poorly-demarcated processes are largely centered in

the superficial soft tissues and the absence of many char-

acteristic features of aggressive angiomyxoma, such as a

perivascular/perineural myoid proliferation, are important

. Fig. 22.3

Aggressive angiomyxoma. A proliferation of well-developed myoid cells is present around a nerve segment (a) and several

vessels (b). Figures (c) and (d) are high power views of the small neoplastic cells of aggressive angiomyxoma. Note the scant

cytoplasm, indistinct cell borders and nuclei with small but distinct nucleoli. Two lymphocytes are present as a size

reference in figure (c). Multinucleated tumor cells are illustrated in figure (d)
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first steps in their identification. Additional helpful features

include the presence of immunoreactivity for CD34 and

absence of desmin expression by the fibroblastic element in

childhood asymmetric labial enlargement and the presence

of dilated tortuous lymphatics in vulvar hypertrophy with

lymphedema.

Behavior and Treatment

Aggressive angiomyxoma has a local recurrence rate that

exceeds 35% [44, 92, 123]. As a result, complete excision is

preferable if this can be accomplished without undo mor-

bidity. In instances where complete removal would be asso-

ciated with high morbidity or when preservation of fertility

is desired, incomplete removal may be acceptable if the

risks of recurrence and additional surgical intervention are

understood [44]. All patients require long-term follow-up

with periodic imaging analysis, because the tumors are

generally slow growing and recurrences are difficult to

detect by physical examination. Adjuvant radiation and

chemotherapy have no proven role in the management

of this tumor. There are anecdotal reports of dramatic

responses to hormonal therapy [gonadotropin-releasing

hormone (GnRH) agonist] and this may have a role in

selected instances, but additional investigation is needed

[94, 205].

There are two reports of metastasizing aggressive

angiomyxomas. We do not regard the comments and

illustrations accompanying the initial case report [280]

as convincing, and suspect this patient’s pelvic tumor is

an unrelated myxoid sarcoma [229]. The most recent case

report [25] is more difficult to dismiss, but in the absence

of additional similar observations, its significance remains

unclear. Certainly, the vast majority of aggressive

angiomyxomas do not appear to havemetastatic potential.

Superficial Angiomyxoma

Clinical Features

Superficial angiomyxoma (cutaneous myxoma) is a benign

mesenchymal neoplasm of the dermis and subcutis that has

potential for local recurrence [7, 37, 41, 93]. The process

has a wide anatomic distribution and a broad age range,

with an overall peak incidence in the 4th to early 5th

decade [7, 37]. However, female patients with genital

. Fig. 22.4

Aggressive angiomyxoma immunohistochemistry. (a) desmin reactivity in the small neoplastic cells; (b) nuclear

immunoreactivity for estrogen receptor protein; (c, d) desmin expression in perineural myoid cells; (e) desmin expression in

perivascular myoid cells (note the actual vessel walls are negative); and (f) a-smooth muscle actin is expressed by the

perivascular myoid cells and the smooth muscle cells of the vessel wall
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lesions commonly present in their late teens and early 20s

[93]. On rare occasion, this tumor is associated with skin

pigmentation abnormalities, endocrine overactivity, car-

diac myxoma, psammomatous melanotic schwannoma,

and other tumor types (Carney complex) [28, 293]. The

process has been underrecognized in the vulvoperineal

region. In AFIP files, approximately 13% of all cases of

superficial angiomyxoma diagnosed in female patients

involved this region.

Pathologic Findings

The tumors involve the dermis and subcutis, where

they form lobular or multinodular masses that are usu-

ally �2.5 cm and only rarely >5 cm [41]. They contain

abundant hyaluronic acid and a sparse to moderately

cellular population of stellate-shaped and spindled cells

with pale eosinophilic cytoplasm and mildly pleomorphic

nuclei with ‘‘smudgy’’ chromatin and occasional cytoplas-

mic-nuclear invaginations (> Figs. 22.5 and > 22.6). Focal

multinucleation is common. The myxoid matrix disrupts

the mesenchymal element, forming paucicellular pools and

cleft-like spaces. The degree of vascularity is variable, but

large caliber vessels as seen in aggressive angiomyxoma are

typically absent. Scattered inflammatory cells (e.g., poly-

morphonuclear leukocytes, lymphocytes and plasma cells)

are a frequent finding. Adnexal epithelial inclusions, some-

times with cystic change and peripheral buds of basaloid

epithelium, are occasionally encountered [7, 41, 93].

The neoplastic cells are vimentin and CD34 positive

[93]. Some weak cytoplasmic reactivity for S100 protein

can be seen, and there may be limited actin expression.

This entity lacks nuclear reactivity for estrogen and pro-

gesterone receptor proteins [93]. Negative results are

obtained for glial fibrillary acidic protein and desmin.

Differential Diagnosis

Superficial angiomyxoma has similarity to aggressive

angiomyxoma only in name. It is easily distinguished

from the latter by its superficial location, small size, abun-

dant alcian blue (pH 2.5)-positive hyaluronic acid content,

different tumor cell morphology and immunoprofile.

Behavior and Treatment

Superficial angiomyxoma has a documented recurrence

rate of >30%, so complete excision with attention to

margins is advisable. There are no reports of metastases.

When this process is multifocal, encountered in child-

hood, or evident in a patient with other unusual clinical

findings (e.g., prominent facial skin pigmentation, cardiac

symptoms or endocrine abnormalities), evaluation for the

Carney complex is recommended.

Angiomyofibroblastoma

Clinical Features

Angiomyofibroblastoma is a benign soft tissue tumor that

primarily occurs in the subcutaneous tissue of the vulva.

Rare examples have involved the vagina, usually near the

introitus [101, 106, 183]. Affected individuals are fre-

quently in the 4th through 7th decades of life, with a

peak incidence in the 5th decade [106, 183, 229]. Patients

usually present with a relatively small, painless mass.

. Fig. 22.5

Superficial angiomyxoma (cutaneous myxoma). Note the

multinodular growth pattern, abundant myxoid matrix and

presence of paucicellular cleft-like spaces
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Pathologic Findings

Gross examination generally reveals a well-demarcated

mass under 5 cm in size with a soft to rubbery consistency,

pinkish tan to yellow color, and mucoid or myxedematous

cut surface. Areas grossly consistent with fat may be

present.

Microscopic features include relatively sharp margin-

ation, low to moderate cellularity, and abundant vascula-

ture that consists predominantly of small capillary-sized

vessels and venous segments, sometimes with focal

hyalinization (> Figs. 22.7a and > 22.7b). The cellularity

often varies from one region to the next, and some areas

may contain abundant myxedematous, loosely collagenized

stroma. A polymorphic population of epithelioid, spindled,

and multinucleated tumor cells with low level nuclear

atypia and a low mitotic rate is typically present. Some

epithelioid cells may have abundant eosinophilic cyto-

plasm, imparting a plasmacytoid appearance. There is

a tendency for tumor cells to exhibit focal corded, nested,

and trabecular growth patterns and for the cells to aggregate

around the vasculature. Adipose tissue is present in >50%

of AFIP cases, and in a small percentage, this is a prominent

or even dominant feature, as documented in the lipoma-

tous variant of angiomyofibroblastoma (> Figs. 22.7c and
> 22.7d) [38, 183]. Large caliber vessels and medium-

sized nerve segments, as seen in aggressive angiomyxoma,

are typically absent.

Angiomyofibroblastomas are immunoreactive for

vimentin, and they usually express desmin [101, 106,

183, 226] and estrogen and progesterone receptor proteins

[183]. There is variable, but generally minimal, reactivity

for actins. CD34 expression is notably uncommon in

conventional examples, but it is encountered with some

. Fig. 22.6

Superficial angiomyxoma. (a) tumor nodules often have peripheral cleft-like spaces filled with hyaluronic acid; (b) cystic

epithelial inclusions may be present; (c) tumor cells frequently have smudgy chromatin, and multinucleation and

cytoplasmic-nuclear invaginations are common; and (d) tumor cells often express CD34
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frequency in the lipomatous variant [38, 183]. Some vag-

inal tumors with desmin and CD34 expression that have

been reported as angiomyofibroblastomas are, in our

opinion, more consistent with superficial cervicovaginal

myofibroblastomas [108, 184, 226]. S100 protein expres-

sion and nuclear immunoreactivity for HMGA2

(HMGIC) are absent [235].

Differential Diagnosis

The differential diagnosis for angiomyofibroblastoma

revolves primarily around aggressive angiomyxoma and

cellular angiofibroma. Aggressive angiomyxomas typically

present as large deep-seated masses with a ‘‘pushing’’ infil-

trative border. They incorporate a variety of regional

structures, including large vessels and nerves that are

sometimes bordered by loosely organized collections of

spindled myoid (smooth muscle-like) cells. The small

neoplastic cells of aggressive angiomyxoma are generally

more monomorphic and uniformly distributed than the

cells of angiomyofibroblastoma. Although it has been

stated in the literature that there are tumors with hybrid

features of aggressive angiomyxoma and angiomyofibro-

blastoma [123], we have yet to encounter a resection spec-

imen where distinction between the two was not possible.

Angiomyofibroblastoma and cellular angiofibroma

have some overlapping features, as both present as rela-

tively small superficial masses with high vascularity, both

may be dominated by spindled cells, and both can contain

fat. However, cellular angiofibroma lacks a prominent

epithelioid tumor cell population with a tendency to

aggregate around vessels, it can have more pronounced

mitotic activity, it often has more notable perivascular

hyalinization, and it is much less likely to have desmin

expression.

. Fig. 22.7

Angiomyofibroblastoma. Medium and high power views of a conventional (a, b) and lipomatous (c, d)

angiomyofibroblastoma. Note a tendency for epithelioid tumor cells to aggregate around the vasculature
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Behavior and Treatment

Angiomyofibroblastoma is typically cured by simple local

excision. There is a single unique case report of an

angiomyofibroblastomawith sarcomatous transformation

(angiomyofibrosarcoma) in an elderly female [230]. The

sarcomatous component resembled myxofibrosarcoma

(myxoid malignant fibrous histiocytoma).

Cellular Angiofibroma

Clinical Features

Cellular angiofibroma [156, 229, 237] (angiomyofibro-

blastoma-like tumor) [182] is a recently described benign

superficial soft tissue tumor of the vulvoperineal and

inguinal regions. Vaginal examples have been reported,

but in our experience, these are usually located at

the introitus. The process generally affected individuals

in the 4th through 8th decades of life, with a median age

in the 40s [156]. Most lesions are painless.

Pathologic Findings

Gross examination usually reveals a small (often <3 cm)

well-demarcated mass with a cut surface similar to

angiomyofibroblastoma.

Histologically, the tumors are generally well-

circumscribed, and they contain a moderately cellular

spindle cell population associated with numerous, rather

uniformly distributed, small tomedium sized vessels, often-

times with perivascular hyaline fibrosis (> Fig. 22.8). Myx-

edematous matrix associated with wispy collagen, foci with

thick eosinophilic collagen bundles, variable amounts of fat

. Fig. 22.8

Cellular angiofibroma. Medium (a, c) and high (b, d) power views of two different cases. Note the appearance of the spindled

tumor cells and numerous thick-walled vessels
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(present in up to 50% of cases), and a variety of degenera-

tive changes (including hemorrhagic, cystic, and pseudoan-

giomatous stromal changes) may be present. Mitotic

activity is usually sparse, but in exceptional cases, it can be

relatively brisk [156]. Atypical mitotic figures are not pre-

sent. Tumor cell nuclei generally have minimal or only low

level atypia, but rare examples may have small areas where

atypia is more pronounced. Tumor necrosis is absent.

There are notable differences in the reported

immunoprofile for this tumor, and further study is needed

to resolve some of these discrepancies. Strong diffuse

reactivity is consistently present for vimentin, and CD34

expression has been reported in close to half of the cases

[63, 156, 182]. Actin and desmin expression are seen in

<20% and <10% of tumors, respectively. Estrogen and

progesterone receptor proteins have been documented in

up to 50% of cases.

Differential Diagnosis

Cellular angiofibroma has somemorphologic overlap with

both angiomyofibroblastoma and spindle cell lipoma,

and these are the key considerations in the differential

diagnosis of this entity [156, 182, 237]. Features that aid

in distinguishing angiomyofibroblastoma from cellular

angiofibroma are documented in the preceding text. Spin-

dle cell lipoma is notably uncommon in the vulvar region.

It generally features a greater adipocytic component, less

pronounced vasculature, and more ropy collagen than

cellular angiofibroma. Its spindle cell component also

more consistently expresses CD34.

Behavior and Treatment

Cellular angiofibroma is optimally managed by complete

local excision. Special attention to margins is advisable for

those rare examples with a high mitotic rate and more

pronounced atypia. Local recurrences are very uncommon

[182, 207], and there are no reports of metastasis.

Granular Cell Tumor

In the older medical literature, this entity is often referred

to as ‘‘granular cell myoblastoma.’’ A few recent publica-

tions use the designation ‘‘granular cell schwannoma,’’

reflecting the currently accepted cell of origin, but most

authors continue to favor the above terminology.

Clinical Features

It has been estimated that 5–16% of all granular cell

tumors occur in the vulvar region [52, 190, 223, 229].

The labia majus are most frequently involved, but other

areas, including the mons pubis, clitoris, perineum and

perianal region, may also be affected [148, 223, 329].

Approximately 70–80 cases arising in the female genital

region are documented in the literature, and AFIP files

contain an additional 62 examples (5.1% of all cases diag-

nosed in females). We have encountered an age range of

14–73 years, with a peak incidence in the 4th decade.

Patients usually present with an asymptomatic mass,

though occasionally pain or pruritus are present. The

process is commonly misdiagnosed clinically, and in

some instances, it can grossly resemble squamous cell

carcinoma. Granular cell tumors occur with increased

frequency in African-Americans, they are multifocal in

3–20% of cases, and rarely, they may be familial [178,

190, 198, 223, 255, 261]. Once a diagnosis has been ren-

dered, some authors advocate a detailed clinical history

and thorough physical examination to rule out the pres-

ence of other clinically occult lesions, as they can some-

times affect anatomically sensitive sites, such as the

airways [9, 52, 190, 191]. Rarely, granular cell tumors

have been reported to involve the vagina, uterine cervix

and ovaries [107, 114, 261]. The vast majority of granular

cell tumors are benign, with malignant behavior

documented in no more than 1–2% of cases [89, 148,

190, 261, 266].

Pathologic Findings

More than 75% of gynecologic-related granular cell tumors

in the AFIP files are <2 cm in size; examples �5 cm

are exceptional. Epidermal or mucosal ulceration is occa-

sionally present. The lesions have a firm consistency,

and the cut surface often demonstrates a radially symmet-

rical, circumscribed or stellate-shaped, whitish-tan to yel-

lowish mass.

Histologically, granular cell tumors feature large epithe-

lioid and focally spindled neoplastic cells with abundant

coarsely granular eosinophilic cytoplasm (> Fig. 22.9).

Nuclei are hyperchromatic and generally fairly uniform in

size, but foci with mild to moderate pleomorphism are

occasionally encountered.Nucleolimay be present or incon-

spicuous. Usually, mitotic figures are only rarely encoun-

tered. The tumors may form relatively well-demarcated

masses with little stromal reaction, or they can have an

infiltrative, stellate-shaped appearance with prominent
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desmoplasia. Some examples are intimately associated with

small nerve trunks. The bulk of cases involve the dermis and

subcutis, and >25% of cases induce pseudoepitheliomatous

hyperplasia of the overlying squamous epithelium. This can

be misinterpreted as an invasive squamous cell carcinoma,

especially in undersampled or superficially biopsied lesions

where the granular cell population is not readily apparent

[295, 329].

Attention should be paid to the tumor growth pat-

tern and margins [9]. Although data are limited, there

is some evidence suggesting gynecologic granular cell

tumors with a well-defined nodular appearance and

‘‘pushing’’ border may have little potential for local

recurrence when marginally excised. In contrast, tumors

with an infiltrative edge seem to carry substantial risk for

local recurrence.

Malignant granular cell tumors are often large, and

they usually have extensive and conspicuous cytologic

abnormality, not merely focal atypia. Rarely, the malig-

nant potential of a granular cell tumor can be difficult to

predict, because prominent atypia may be absent. How-

ever, in most instances, a combination of the following

histologic features help with prognostication: tumor

necrosis, prominent spindling of the tumor cells, promi-

nent nuclear pleomorphism, many large vesicular nuclei

with macronucleoli, many cells with a high n/c ratio, and

>2 mitoses/10 HPFs (especially if mitotic activity is wide-

spread and accompanied by atypical mitotic figures).

Fanburg-Smith et al. [89] regard the presence of three or

more of these findings as an indication of malignant

potential. Granular cell tumors meeting one or two of

these criteria were interpreted as atypical, but no atypical

. Fig. 22.9

Granular cell tumor. (a, b) medium and high power views of a granular cell tumor with pseudoepitheliomatous hyperplasia

of the overlying squamous epithelium; (c) a high power view of the neoplastic Schwann cells demonstrating granular

cytoplasm and nuclei with small nucleoli and scattered cytoplasmic-nuclear invaginations; and (d) both nuclear and

cytoplasmic immunoreactivity for S100 protein is present
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tumors (only nine examples with follow-up) were dem-

onstrated to have metastatic potential.

Granular cell tumors have immunoreactivity for S100

protein (nuclear and cytoplasmic), CD68, calretinin, and

vimentin. They are nonreactive for keratins, EMA, actins,

desmin, chromogranin, and HMB-45.

Differential Diagnosis

The differential diagnosis for granular cell tumor includes

true histiocytic, ‘‘fibrohistiocytic,’’ melanocytic, myo-

genic and epithelial tumors with granular cytoplasm.

Most of these tumors can be easily ruled out with the

immunoresults noted above. Histiocytic tumors often fea-

ture mononucleated cells with reniform nuclei, as well as

multinucleated giant cells. When histiocytes are present en

masse, ‘‘windowing’’ may be noted between the cells due

to abundant surface pilopodia. Histiocytic proliferations

commonly express CD68 and CD163, and some have

immunoreactivity for CD45RB and other markers, such

as CD1a or S100 protein. Benign fibrohistiocytic tumors

are usually superficial (most are dermal-based), they com-

monly have a stellate configuration, and they feature

a more heterogenous population of cells than granular

cell tumor. The scattered S100 protein-positive cells ran-

domly distributed in some fibrohistiocytic tumors are

usually nonlesional dendritic cells.

Behavior and Treatment

The vast majority (�98%) of granular cell tumors are

benign. Many gynecologic authors recommend conserva-

tive wide local excision for these tumors to minimize the

risk of local recurrence. However, simple local excision

may prove adequate for examples with well-defined nod-

ular growth. The most important prognostic factor for

malignant granular cell tumors is tumor size [89]. These

neoplasms tend to affect older patients than benign gran-

ular cell tumors, and they often behave as high-grade

malignancies with a tendency to metastasize to regional

lymph nodes, the lungs and bones. As a result, they war-

rant aggressive intervention. The possibility of multiple

independent lesions should always be considered before

assuming metastasis in the setting of granular cell tumor.

Schwannoma (Neurilemoma)

While there are rare reports of schwannoma involving the

vulva [137, 325], vagina [78], uterine cervix [135, 189],

uterine body, fallopian tubes [77], broad and round liga-

ments, and ovaries, most schwannomas occurring in the

vicinity of genital organs arise in the pelvic retroperitoneum

[151, 167, 309]. Vulvar schwannomas most commonly

affect the labia [271], but other sites including the clitoris

[54, 150] may be affected. Most schwannomas are of the

classical type, but infrequent examples are plexiform [54,

271, 331, 333] (usually superficial) or cellular [325] (usu-

ally deep-seated).

Clinical Features

Superficial schwannomas often present as a firm, well-

demarcated, nodular mass. Retroperitoneal examples may

be incidentally discovered during evaluation for unrelated

problems. Central degeneration and cystic change are fre-

quent imaging findings [151]. Plexiform schwannomas

may have a multinodular, ‘‘bag of worms’’ appearance

when imaged. Symptoms are often absent, but sometimes

patients report pain radiating along the course of the

affected nerve segment.

Pathologic Findings

The lesions are sharply demarcated and moderately firm.

The cut surface ranges from gray-white to yellow. Hem-

orrhagic foci and cystic areas with brownish liquid are

sometimes present. These tumors lack the whorled cut

surface common to smooth muscle neoplasms.

Histologically, the process is encapsulated. Deep-

seated examples may be bordered by a thick rind of fibrous

tissue with patchy chronic inflammation, and there may

be adherence to adjacent structures. The lesions contain

spindled Schwann cells with alternating patterns of growth

(> Fig. 22.10). Antoni A areas have minimal myxoid

matrix and more pronounced cellularity. These areas can

have fascicular growth, as well as foci with nuclear palisad-

ing and Verocay body formations. Antoni B foci have

myxoid matrix, lower cellularity and less ordered growth.

Thick-walled vessels and perivascular xanthoma cells are

frequent findings in schwannomas, and central cystic and

hemorrhagic degeneration may be noted. Varying degrees

of nuclear atypia (often viewed as ‘‘degenerative’’) can be

present. Mitotic figures are generally uncommon, but they

may be evident. Mitotic activity has much less clinical

significance in a schwannoma than in a neurofibroma.

Cellular schwannomas are usually deep-seated, and they

tend to be larger than conventional schwannomas [325].
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These tumors feature a prominent Antoni A compon-

ent, and oftentimes, they have �10% Antoni B growth.

Verocay bodies are generally absent. Because of high

cellularity, focal nuclear atypia, and mitotic activity (usu-

ally �4 mitoses/10 HPFs), cellular schwannomas can be

confused with sarcomas [325].

All schwannomas should have extensive nuclear and

cytoplasmic immunoreactivity for S100 protein. Some

examples also express GFAP. Infrequently, focal keratin

expression is noted and is thought to be due to keratin

antibodies crossreacting with GFAP epitopes. Schwann

cells are nonreactive for actins and desmin.

Behavior and Treatment

Schwannomas are usually cured by local excision, and

recurrences are very uncommon (<5%). Deep-seated

examples can be difficult to excise because of proximity

and adherence to regional structures, such as major vessels

and the ureters, and removal is sometimes complicated by

substantial blood loss [167, 325]. Malignant transforma-

tion of a true schwannoma is an extremely rare event.

Neurofibroma and Neurofibromatosis-1

Clinical Features

Neurofibromatosis-1 (NF1) is an autosomal dominant

disorder that affects approximately 1 in 3,000 individuals

[264]. The process has virtually 100% penetrance, and it is

progressive, but there is marked variation in expressivity

[264]. Approximately half of the patients have an affected

parent, and the other half represent new mutations.

Excellent reviews [134, 264] that include a summary of

. Fig. 22.10

Schwannoma. (a) a low power view demonstrating encapsulation and central cystic degeneration; (b) neoplastic Schwann

cells with tapered nuclei and prominent nuclear palisading; (c) thick-walled vessels and (d) perivascular xanthoma cells
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diagnostic criteria for this disorder are included in our

references [134]. Six to eighteen percent of female patients

with NF1 are reported to develop neurofibromas in the

vulvar region [32, 47, 112, 276]. However, <1% are

documented to have vaginal involvement. While there

are a few reports of neurofibromas involving the uterine

cervix [36, 47, 112, 122, 321], other sites, such as the

uterine body [122, 335], fallopian tubes and ovaries

[122, 138], are only very rarely affected.

Clitoral and preputial neurofibromas are often congen-

ital, and in many cases, they are the presenting sign of NF1

in the pediatric population [26, 138, 297]. These lesions

may be clinically confused with ambiguous genitalia, but

they have a firmer consistency than hormonally-induced

phallus enlargement [26, 297]. Careful examination often

reveals the patients to havemultiple cutaneous café-au-lait

spots, but other diagnostic manifestations of NF1 may be

absent in this age group andmay not become evident until

at or around the time of puberty [26, 32, 233, 265, 276,

297]. For many pediatric patients, clinical confirmation of

NF1 hinges on documentation of an affected first degree

relative [297].

Vaginal and cervical neurofibromas are usually diag-

nosed in early adulthood and are rarely seen outside of the

setting of NF1. Approximately 30% of vaginal neurofi-

bromas are detected during pregnancy or manifest as an

obstructive complication during delivery [269]. Many

patients with vaginal neurofibromas have co-existing

bladder and/or vulvar disease [26, 47, 119, 265, 297]. For

some individuals, urinary tract signs or symptoms are the

presenting feature [47].

Localized cutaneous neurofibromas of the vulva are

encountered throughout life but are uncommon before

the age of 20. These tumors may be sporadic, or they may

be associated with NF1.

Pathologic Findings

Localized, plexiform, and diffuse neurofibromas have all

been reported in the genital region (> Fig. 22.11). Most

clitoral and deep-seated genitourinary tract neurofi-

bromas associated with NF1 are either plexiform neurofi-

bromas or neurofibromas with an admixture of diffuse

and plexiform features. Plexiform neurofibromas grossly

distort nerve segments and impart a macroscopic ‘‘bag of

worms’’ appearance. Diffuse neurofibromas form ill-

defined, typically large, expansile masses with an off-

white color. Localized neurofibromas may be ill-defined

or discrete, depending on how much of the process is

intraneural. These latter lesions may form a solid mass

with a rubbery consistency or they may be soft and fluc-

tuant due to abundant myxoid matrix. Very rarely, neu-

rofibromas may be pigmented.

Neurofibromas contain neoplastic S100 protein-

positive Schwann cells admixed with other nerve sheath

elements (i.e., neurofilament protein-positive neuraxons,

CD34-positive intraneural fibroblasts, and occasional

EMA-positive perineurial cells). The Schwann cells usually

have elongate bipolar cytoplasmic processes and wavy,

tapered, dark-staining nuclei. Growth tends to be more

random than in a schwannoma, and myxoid matrix is

often more widely distributed. Nuclear palisading and

Verocay bodies are usually not present. Mitotic figures

are absent or extremely sparse in almost all instances.

When high cellularity or significant nuclear atypia is

accompanied by notable mitotic activity and/or necrosis,

malignancy warrants strong consideration.

Diffuse neurofibromas often have Schwann cells with

shorter cytoplasmic processes and less tapered (more

ovoid) nuclei than are encountered in most other neuro-

fibroma types. These cells tend to grow in a permeative,

diffuse fashion with random or sometimes vague

storiform orientation. Entrapment of regional structures

is characteristic, and many examples contain small abnor-

mal nerve twigs that give rise to Wagner-Meissner-like

bodies (> Fig. 22.11d). As noted above, this neurofibroma

variant can be seen in association with a plexiform neu-

rofibroma. When a diffuse neurofibroma involves skin, it

can sometimes be confused with dermatofibrosarcoma

protuberans (DFSP), an error compounded by the fact

that both processes contain cells with immunoreactivity

for CD34 (> Fig. 22.12). However, in diffuse neurofi-

broma, there is a dual population of cells, delicate CD34-

positive fibroblast-like cells and S100 protein-positive

Schwann cells, and the latter component is absent in DFSP.

The postpartum microneuroma is a form of trau-

matic neuroma linked to parturition and should not be

confused with a true neurofibroma [304]. These small

(usually �1 mm) incidental cervical lesions consist of dis-

organized, but otherwise relatively unremarkable, nerve

twigs that often satellite around a larger nerve segment.

Behavior and Treatment

Localized neurofibromas that cause cosmetic concern

or are subject to constant irritation are generally managed

by conservative resection. The recommended treatment

for clitoral neurofibromas is clitoroplasty with preserva-

tion of the neurovascular bundle and glandular tissue

[297]. When neurofibromas are extensive, functionally
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. Fig. 22.11

Neurofibromas. Figures (a, b) depict an intraneural neurofibroma with abundant myxoid matrix. Note the dark staining,

tapered and focally undulating, Schwann cell nuclei in figure (b). Figures (c, d) illustrate a diffuse neurofibroma from the

vagina of an NF1 patient. Note vaginal epithelial changes in figure (c) reminiscent of that encountered with granular cell

tumors, and the presence of Wagner-Meissner-like bodies (d)
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compromising and symptomatic, more aggressive inter-

vention may be required. However, complete excision can

be very difficult to achieve and may be impossible for

many large plexiform neurofibromas of the genitourinary

region [49]. Sudden growth in a pre-existing neurofi-

broma warrants immediate attention because of the risk

of malignant transformation.

Nodular Fasciitis

Clinical Features

Nodular fasciitis typically presents as a rapidly growing

mass of less than 2 months duration. The process may be

asymptomatic or accompanied by mild pain or tender-

ness. The number of reported examples involving the

vulva is small, totaling only 12 cases through 1998 [13,

240]. However, 26 examples of vulvar nodular fasciitis are

present in the AFIP files (1.1% of cases diagnosed in

females). A predilection for the labia, especially the labia

majus, has been noted. Patients documented in the liter-

ature have ranged in age from 7 to 51 years. AFIP patients

have ranged from 8 to 58 years with a peak incidence in the

4th decade and a median age of 34 years.

Pathologic Findings

Nodular fasciitis generally forms a well-circumscribed

mass, usually <3 cm and almost always <5 cm in size.

The median size for AFIP cases is 1.9 cm. The lesions have

a cut surface that varies in appearance from myxoid,

sometimes with focal cystic change, to fibrous.

Histologically, nodular fasciitis tends to form

a lobulated mass with a relatively uniform population of

plump ‘‘activated’’ (myo)fibroblasts with minimal atypia

and no pleomorphism (> Fig. 22.13). These spindle

cells tend to be arranged in a loose, ‘‘feathery,’’ tissue-

culture-like growth pattern with scattered small areas of

mucoid degeneration.More compact growth is sometimes

present, especially at the tumor periphery. A sprinkling of

intralesional lymphocytes is common, and occasional

osteoclast-like giant cells may be encountered in the

areas with mucoid degeneration. Mitotic figures can be

abundant, but they are not atypical. Some later stage

examples have central hyalinized (keloid-like) collagen.

The spindle cell population is usually immunoreactive

for a-smooth muscle actin and muscle-specific actin,

and it is generally negative for desmin [218]. No reactivity

is present for S100 protein, CD34, or keratins. The

osteoclast-like giant cells are readily highlighted with

CD68 (KP-1).

Differential Diagnosis

Because of cellularity and mitotic activity, nodular fasciitis

can be misinterpreted as a spindle cell sarcoma. However,

helpful clues to correct classification are the small size and

lobular contour of the mass, presence of areas with

mucoid degeneration, lack of significant nuclear atypia

or pleomorphism, and absence of atypical mitotic figures.

. Fig. 22.12

Neurofibroma. CD34 (a) and S100 protein (b) results for a diffuse neurofibroma. CD34 highlights numerous delicate

fibroblast-like spindled cells, and S100 protein highlights the neoplastic Schwann cell population
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Behavior and Treatment

Nodular fasciitis is a benign self-limiting condition, usu-

ally cured by simple local excision. Local recurrence is

encountered in no more than 1–2% of cases and usually

occurs shortly after an incomplete initial procedure.When

a recurrence develops at the site of a previously diag-

nosed nodular fasciitis, the original specimen should be

reevaluated to insure accuracy of the initial interpretation.

Desmoid Tumor (Musculoaponeurotic
Fibromatosis)

Clinical Features

Desmoid tumors are rare with an estimated incidence of

2.4–4.3 new cases per 106 population per year [262]. These

lesions have a wide anatomic distribution, but the single

most common location is the anterior abdominal wall.

Tumors at this site have a very strong female predilection

(in AFIP files, the F:M ratio is >8:1). They usually occur

between the ages of 18 and 40 and often develop during

gestation or within the first year after childbirth. As

a result, desmoids are one of the more common fibrogenic

neoplasms encountered by gynecologists. Much more

rarely, gynecologists may also be confronted with pelvic

desmoids located in the iliac fossa or lower pelvic region

[61, 100, 169, 200, 202, 228, 281]. These tumors also have

a female predominance and occur over the same age

range as abdominal wall desmoids. However, in AFIP

files, they are more than 20 times rarer than abdominal

wall desmoids. Although no clear link between pelvic

desmoids and pregnancy or childbirth has been established

in the literature, on recent review of in-house material, we

noted a possible association with gestation in up to 40%

of cases. Most desmoid tumors are sporadic, but some

cases are associated with familial adenomatous polyposis/

Gardner syndrome.

Pathologic Findings

Regardless of the anatomic site, desmoid tumors share

certain gross and microscopic findings. They form poorly-

circumscribed, firm masses that are often intimately asso-

ciated with fascia and muscle. On cut section, they have

a coarsely trabeculated off-white appearance. Histologi-

cally, the process is moderately cellular, infiltrative and

composed of spindled cells with only mild nuclear atypia

and no significant pleomorphism (> Fig. 22.14a). The

neoplastic cells often have small, but distinct, central

nucleoli. Mitotic activity is variable but usually low. Abun-

dant collagenous or myxocollagenous matrix is present,

and the lesional cells are generally arranged in loose fas-

cicular and broad storiform growth patterns. The vascu-

lature tends to consist of evenly spaced, thin-walled vessels

with slit-like or rounded lumens. Immunoreactivity is

typically present for a-smooth muscle actin and muscle-

specific actin, and some cases may have a small amount of

reactivity for desmin. The vast majority of tumors

also have at least focal nuclear staining for b-catenin
(> Fig. 22.14b) [23, 40].

. Fig. 22.13

Nodular fasciitis. Note the loose tissue culture-like growth pattern and areas with mucoid degeneration (a). Scattered

osteoclast-like giant cells are present in figure (b) and its inset
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Behavior and Treatment

Desmoid tumors have a strong propensity for local recur-

rence and are optimally managed by complete excision

with wide tumor-free margins. In instances where this

cannot be achieved without undo morbidity, lesser inter-

vention is often advocated, because desmoid tumors do

not metastasize [202]. In cases where tumor-free margins

are not achieved, radiation therapy may be beneficial

[158]. Other forms of therapy, including hormonal ther-

apy [326], have also been tried with varying degrees of

success. Radical surgery is generally reserved for cases

where all other reasonable treatment options have been

exhausted.

Genital Rhabdomyoma

In the past, genital rhabdomyomas were often regarded as

a subtype of fetal rhabdomyoma. However, most soft

tissue experts now view them as a separate and distinct

tumor type.

Clinical Features

Approximately 39 genital rhabdomyomas have been doc-

umented in the literature [19, 73, 121, 154, 160, 175, 296].

More than 80% of tumors have involved the vagina, where

they form an asymptomatic polypoid mass, typically in the

1–3 cm size range. The remaining cases are equally divided

between the portio vaginalis/uterine cervix and vulva.

Patients have ranged in age from 8 to 54 years, but the

overwhelming majority present in their 4th and 5th

decades. Tumors involving the vulva tend to manifest

much earlier in life (age range: 8–24 years) [154].

Pathologic Findings

Gross examination typically reveals a polypoid or cauli-

flower-like mass with a mucosal surface. The average

tumor size is approximately 2 cm. Histologic examination

reveals fibrous stroma with interlacing collections of large

strap-like cells admixed with scattered plump epithelioid

cells with abundant eosinophilic cytoplasm (> Fig. 22.15).

Close inspection usually reveals occasional tumor cells

with cytoplasmic cross-striations (> Fig. 22.15b inset),

highlightable with Masson trichrome and phosphotungstic

acid-hematoxylin (PTAH) stains. The neoplastic cells usu-

ally have one large centrally located nucleus with a vesicular

chromatin pattern and a prominent central nucleolus.

Occasional multinucleated cells may be present. Anaplasia

and mitotic activity are absent. No subepithelial ‘‘cam-

bium’’ layer effect, as seen with botryoid rhabdomyosar-

comas, is present.

Immunoreactivity is present for muscle-specific actin,

desmin, myoglobin, and nuclear regulatory proteins for

skeletal muscle differentiation (especially myogenin, per-

sonal observation). No reactivity is present for epithelial

markers.

. Fig. 22.14

Desmoid tumor. A medium power view (a) of a desmoid tumor illustrating broad fascicular growth, and a high power view

(b) demonstrating nuclear and cytoplasmic immunoreactivity for b-catenin
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Differential Diagnosis

In childhood, the key consideration in the differential diag-

nosis is the botryoid variant of embryonal rhabdomyosar-

coma. This tumor classically contains a hypercellular

subepithelial cambium-like layer of neoplastic cells. The

process has infiltrative growth, significant nuclear atypia

and mitotic activity. In older patients, a mesodermal stro-

mal polyp would commonly be a leading consideration

until skeletal muscle differentiation is confirmed. When

the myogenic features become apparent, fleeting consider-

ation might be given to a heterologous element from an

adenosarcoma or carcinosarcoma, but no epithelial com-

ponent is present and themesenchymal cells lackmalignant

cytomorphologic features.

Behavior and Treatment

Genital rhabdomyomas are benign tumors, typically cured

by simple local excision.

Glomus Tumor

There are rare reports of glomus tumor involving the labia

minus [163, 174], clitoris [157, 290], periurethral area

[290], and uterine cervix [6], and AFIP files contain an

additional four examples. Patients have ranged in age from

27 to 67 years. The lesions are usually solitary and�1 cm in

size, but rarely, they may be multifocal or measure up to

3 cm. The classic clinical scenario for vulvar examples is

intense (sometimes incapacitating) nonradiating pain,

unrelated to the menstrual cycle and localized to a specific

‘‘trigger’’ spot. Overlying erythema may be noted.

Histologic examination reveals a well-demarcated nod-

ular mass composed of epithelioid and sometimes focally

spindled (modified/specialized) smooth muscle cells orga-

nized around numerous vascular spaces (> Fig. 22.16). The

epithelioid cells often have a ‘‘fried egg’’ appearance

with a central, hyperchromatic, round nucleus and pale

to eosinophilic cytoplasm with a distinct cell border.

So-called ‘‘degenerative’’ atypia is occasionally present.

Mitotic figures are rarely encountered. The tumor cells

. Fig. 22.15

Vaginal rhabdomyoma. Low (a) and high (b) power views. Note the abundant eosinophilic cytoplasm and nuclear features.

Cross striations are evident in the figure (b) inset
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have strong immunoreactivity for muscle-specific actin

and a-smooth muscle actin, but they are usually negative

for desmin. Many S100 protein-positive nerve twigs may

be present in the background, but tumor cells are negative

for this marker. There is no immunoreactivity for keratins,

synaptophysin or chromogranin.

Complete local excision is curative.

Benign Tumors and Tumefactions
of Blood Vessels

A wide variety of benign vascular lesions may affect the

gynecologic tract. Lesions of the vulva, ranging from reac-

tive vascular tumefactions secondary to infection (e.g.,

bacillary angiomatosis) [194] to vascular malformations

and neoplasms [91], are similar in appearance to those

encountered in other cutaneous sites and are not included

in this chapter. Many of the more common vulvar lesions

(e.g., juvenile hemangioma, lobular capillary hemangi-

oma/pyogenic granuloma and angiokeratoma) [57] are

discussed elsewhere in this textbook.

Vaginal angiomas are usually classified as capillary or

cavernous hemangiomas, and much less frequently, are

arteriovenous in nature [60, 65, 79, 132, 144, 263]. Most

vaginal hemangiomas are small, isolated lesions that are

detected incidentally. However, infrequently, they may be

more extensive with coexisting vulvar, urethral, cervical

or pelvic involvement. When widespread, the process is

often classified as an angiomatosis. As with other vascular

lesions of the gynecologic tract, rapid growth can occur

during pregnancy.

The most common benign vascular lesions of the

uterine cervix are also capillary and cavernous hemangi-

omas [5, 65, 87, 133]. These lesions may be incidentally

discovered (e.g., during colposcopy or in a hysterec-

tomy specimen for an unrelated medical condition), or

they may cause abnormal vaginal bleeding. Grossly,

they are usually <4 cm in size and have a red-purple

color and soft to spongy consistency. Cervical hemangi-

omas have been reported over a wide age range, but

the peak incidence is in the 3rd decade of life. Only rarely

are they identified before puberty. We are aware of

one report of bacillary angiomatosis affecting the uterine

cervix [194].

Benign vascular lesions of the uterus proper can be

asymptomatic or they may be associated with abnormal

vaginal bleeding, infertility, spontaneous abortions, and

fetal wastage. They can cause life-threatening complications

during pregnancy, delivery and surgical procedures (e.g.,

myomectomy) [50, 67, 109, 303, 322]. Most vascular

lesions of the uterus are detected in the 3rd through 5th

decades and generally are either cavernous hemangiomas

(a.k.a. cavernous angiomatosis of the uterus) [59, 67, 109,

173, 303, 310, 322] or arteriovenous malformations [199].

The former are often viewed as congenital and commonly

exhibit widespread involvement of the uterus. The latter are

either congenital or acquired (usually post-traumatic) and

tend to be more localized (‘‘tumor-like’’) in their distribu-

tion [109]. The distinction can have clinical relevance,

because bleeding from arteriovenous malformations

can be more difficult to control [59]. Spectral Doppler

analysis is a valuable clinical tool in distinguishing the two

processes [59].

. Fig. 22.16

Glomus tumor. Medium (a) and high (b) power views. Note a tendency for aggregation around the vasculature. Also note

the ‘‘fried egg’’ appearance of the tumor cells, with round, centrally located, nuclei and distinct cell borders
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Ovarian hemangiomas occur over a wide age range

and fall into two general groups: those associated with

abdominopelvic (hem)angiomatosis[185] and those occur-

ring as localized lesions [10]. The former are often symp-

tomatic, whereas the latter are frequently asymptomatic.

Localized ovarian hemangiomas are usually unilateral, and

they most commonly involve the medullary and hilar

regions. They generally exhibit cavernous, or less com-

monly, capillary features. A small number of cases have

been associated with ascites, an elevated serum CA-125,

stromal luteinization and hormonal function [110, 126,

272, 334]. We are aware of one report of an infantile

cellular hemangioma (‘‘hemangioendothelioma’’) of the

ovary in a newborn [257].

Patients with vascular abnormalities of the gynecologic

tract may have other important physical findings that aid

in their recognition. Some patients may have coexisting

hemangiomas or vascular malformations involving the

skin, deep soft tissue, or other organ systems [67, 109,

144, 303], and a few individuals have been documented

to have Klippel-Trénaunay-Weber syndrome [59], tuber-

ous sclerosis [109], hereditary hemorrhagic telangiectasia

[109], and blue rubber bleb nevus syndrome [289].

Benign vascular lesions of the gynecologic tract have

been treated in a variety of ways, ranging from clinical

observation to local ablative therapy to resection of the

affected organ. The treatment approach is influenced by

the type, size and location of the vascular lesion, symp-

tomatology, a desire to preserve fertility, and other factors.

Other Benign Soft Tissue Lesions Involving
the Gynecologic Tract

Other benign soft tissue tumors and tumor-like lesions

reported to involve the gynecologic tract include proliferative

fasciitis, ischemic fasciitis [273], massive localized lymph-

edema as encountered in morbid obesity [229], lipoma

[31, 72, 220], lymphangioma, and ganglioneuroma [95].

Rosai-Dorfman disease, which usually follows an indolent

course, has also been documented [224].

Borderline/Low-Grade Soft Tissue
Neoplasms and Mesenchymal Tumors
with Varying Behavior

Dermatofibrosarcoma Protuberans

Dermatofibrosarcoma protuberans (DFSP) commonly

develops in early to mid adult life and initially manifests

as a small cutaneous plaque-like lesion that over time

progresses to form a protuberant, multinodular mass.

The rate of growth can be quite variable with long intervals

of relative stasis, separated by periods of slow or more

rapid enlargement. This process has a strong predilection

for the trunk and limb girdle regions (old-fashioned bath-

ing suit distribution), and more than two dozen examples

have been reported to affect the vulva [11, 27, 113, 118,

232, 277, 316, 332]. Patients with vulvar involvement have

ranged in age from 19 to 83 years with a median age in the

early to mid 40s.

Most examples of DFSP arise in the dermis and sub-

sequent spread to the subcutis, and occasionally, deeper

structures. Histologically, the tumor is composed of rela-

tively uniform spindled fibroblast-like cells arranged in

a monotonous, tight storiform pattern (> Figs. 22.17

and > 22.18). Other cellular elements such as lympho-

cytes, giant cells, and xanthoma cells are rarely seen. Hem-

orrhage, hemosiderin deposition, and necrosis are

uncommon in conventional examples that have not been

previously manipulated. The overlying epidermis is usu-

ally attenuated, as opposed to the acanthotic appearance

commonly associated with fibrous histiocytomas.

A frequent finding of diagnostic importance is the entrap-

ment of fat and adnexa within the tumor. Myxoid matrix

is present in some examples, though this is usually a focal

finding, and rare cases (approximately 1–5%)may contain

scattered melanin-laden spindled, epithelioid and den-

dritic cells (so-called Bednar tumors) (> Fig. 22.18c).

There is generally minimal cellular pleomorphism. While

mitotic activity can be quite variable, the overall mitotic

rate is often relatively low.

A small percentage of DFSPs contain areas with solid

fascicular growth, morphologically indistinguishable from

classic adult-type fibrosarcoma (> Fig. 22.18d). These

lesions are referred to as DFSP with fibrosarcomatous

transformation (DFSP-FS) [1, 213, 332]. Criteria for diag-

nosis have varied considerably in the literature. Some

authors require the fibrosarcomatous element to comprise

5–10% of the tumor area (without stipulating a minimum

size in cm, but with the notation it must be more than

a rare microscopic focus), whereas others require the

fibrosarcomatous element to make up 25–30% of the

tumor area or for it to be �1 cm in size. Histologically,

the fibrosarcomatous component often arises in the sub-

cutis, and it frequently (though not always) has increased

cytologic atypia, greater cellularity, and more mitotic

activity than adjacent areas of DFSP with storiform

growth. Very rarely, DFSP can also harbor foci with sub-

stantial pleomorphism, mimicking malignant fibrous

histiocytoma (pleomorphic undifferentiated sarcoma).

Soft Tissue Lesions Involving Female Reproductive Organs 22 1179



The typical spindled tumor cells of DFSP are immu-

noreactive for CD34 (> Fig. 22.18b) and negative for S100

protein. Focal actin expression is sometimes observed.

Areas with fibrosarcomatous transformation often have

diminished expression of CD34. The melanin-laden spin-

dled and dendritic cells encountered in pigmented DFSP

(Bednar tumor) are immunoreactive for S100 protein,

HMB-45, and Melan A (best observed with a red chromo-

gen if the cells have not been bleached).

DFSP generally harbors either a supernumerary ring

chromosome with low level amplification of sequences

from chromosomes 17 and 22, or it contains a linear

t(17;22) [197, 284]. The former is more common in

adults, whereas the latter is common in pediatric patients.

Both genetic events produce a COL1A1/PDGFß chimeric

gene. There is wide variation in the break point on the

COL1A1 gene (from chromosome 17) but consistent

involvement of exon 2 of the PDGFß gene (from chromo-

some 22). The resultant chimeric protein product is

processed to mature PDGF-ßß, which leads to continuous

autocrine and paracrine activation of the PDGFRß pro-

tein-tyrosine kinase, promoting cell proliferation and

tumor growth [278].

DFSP is a tumor of ‘‘indeterminate’’ or low malignant

potential. Less than 3% of conventional examples give rise

to metastases. However, when fibrosarcomatous transfor-

mation is present, the risk of metastasis increases to

10–15% [1, 213]. The risk of metastasis is also believed

higher whenmalignant fibrous histiocytoma-like areas are

present, though this has not, to date, been adequately

studied. A wide local excision is generally recommended,

because invasion beyond grossly apparent margins is

common, and there is a very strong propensity for recur-

rence [210, 268]. A 3 cm margin of normal-appearing

tissue, with the inclusion of underlying fascia, has been

advocated by some to minimize the risk of recurrence.

However, using this approach, skin grafting may be

required to cover the surgical defect, so management

needs to be individualized. A growing number of patients

have been successfully treated with Mohs’ micrographic

surgery [75, 116, 204, 288]. Long-term follow-up is

required for all cases, and periodic screening for metasta-

ses (chest x-ray, etc.) is indicated when increased risk is

documented. Imatanib mesylate, a potent inhibitor of

several protein-tyrosine kinases, including PDGF recep-

tors, has had a beneficial effect for some patients with

locally advanced or metastatic disease [204].

Solitary Fibrous Tumor/
Hemangiopericytoma

The term ‘‘hemangiopericytoma’’ was originally used to

describe a neoplasm of purported pericytic lineage com-

posed of plump epithelioid or ovoid cells intimately associ-

ated with numerous thin-walled, branching (staghorn-like)

vessels [81]. However, features diagnostic of pericytes are

not faithfully reproduced in most of these tumors, and the

above morphologic pattern can be encountered in a variety

of other mesenchymal neoplasms, making the diagnosis

one of exclusion. Solitary fibrous tumor shares many clin-

icopathological features with hemangiopericytoma [139]

and many experts use the two terms synonymously

[111]. Others continue to attempt to separate these

. Fig. 22.17

Dermatofibrosarcoma protuberans (DFSP). These low (a) and medium (b) power views demonstrate a well-developed

storiform growth pattern and infiltration and entrapment of fat
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processes, pointing out that classic solitary fibrous tumors

tend to have more spindle cells, a greater amount of

collagen, and less pronounced vascularity than classic

hemangiopericytomas. That said, it is clear there are

tumors where the morphologic distinction is blurred,

and since the criteria for assessing malignant potential

are essentially identical for the two lesions, this debate

presently has little clinical relevance.

Clinical Features

Female genital tract hemangiopericytomas/solitary

fibrous tumors (HPC/SFT) have been documented pri-

marily in the vulvovaginal region [105], with rare exam-

ples noted in the uterus [53, 318], cervix, broad ligament,

paraovarian tissue, and fallopian tube [24, 336]. Age range

at presentation is wide, but most patients are in the 4th

through 8th decades of life. Vulvovaginal tumors usually

present as asymptomatic, slow-growing masses, while

pain or bleeding typically herald the presence of a uterine

or cervical tumor. One high-molecular-weight insulin-like

growth factor II-secreting uterine tumor caused hypo-

glycemia [318]. HPC/SFTs also arise in the soft tissue

of the pelvic fossa and retroperitoneum [81, 82, 139] and

because of proximity to the gynecologic tract, they may

also be encountered in gynecologic practices.

Pathologic Findings

There is considerable variation in tumor size, with most

examples measuring between 3 and 15 cm in greatest

dimension [24, 81]. Macroscopically, HPC/SFTs tend to

. Fig. 22.18

Dermatofibrosarcoma protuberans. Figure (a) is a high power view of the spindled neoplastic cells with a monotonous,

tight, storiform growth pattern. Figure (b) illustrates immunoreactivity for CD34. Figure (c) contains scattered melanin-

laden cells, as encountered in pigmented DFSP (Bednar tumor). Figure (d) demonstrates the fascicular growth that

characterizes fibrosarcomatous transformation of DFSP
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form well-circumscribed, nodular masses that typically

have a firm consistency and gray-white, whorled cut

surface. Hemorrhage or myxoid change is sometimes

observed. Histologically, the cellular variant of SFT (classic

HPC) consists of ovoid to fusiform cells with round to

oval nuclei and scanty, pale eosinophilic cytoplasm with

ill-defined cell borders (> Fig. 22.19a). The neoplastic cells

are intimately arranged around a myriad of thin-walled,

partially collapsed, branching capillaries. Scattered larger

vessels within the lesion often have a staghorn-like appear-

ance. Perivascular collagen deposition is a common find-

ing. The conventional SFT (fibrous HPC) (> Fig. 22.19b)

characteristically exhibits hyper- and hypocellular areas.

Hypercellular regions feature bland fusiform and elon-

gated spindle cells (+/– some epithelioid cells) arranged

haphazardly around hemangiopericytomatous vessels,

in short fascicles or vague storiform arrays. The mitotic

rate is generally low. Paucicellular regions contain abun-

dant hyalinized collagen or myxoid matrix. Perivascular

collagenization can be a prominent feature. Lipomatous

HPC (fat-forming variant of SFT) [82] and giant cell

angiofibroma (giant-cell-rich variant of SFT) [128, 139]

have features of both conventional and cellular SFT [111].

The former, however, has a variable number of mature

adipocytes, whereas the latter possesses multinucleated

stromal giant cells found within the interstitium or lining

ectatic pseudovascular spaces. Immunohistochemically,

conventional SFT shows strong reactivity for CD34,

bcl-2, and CD99 and variable reactivity in a small percent-

age of cases for EMA, smooth muscle actin, and nuclear

beta-catenin [40, 139]. Keratin, desmin and S100 protein

are usually absent. Tumors with classic HPC morphology

are also usually CD34-positive, but less consistently so

than conventional SFTs [82, 336]. There is a trend for

atypical/malignant HPC/SFTs to have diminished CD34

expression.

Differential Diagnosis

HPC/SFT warrants separation from a number of highly

vascular, site-specific, spindle cell lesions of the

vulvovaginal region. Cellular angiofibroma shares with

HPC/SFT perivascular collagen deposition, the occasional

presence of some hemangiopericytoma-like vessels, and

CD34-positive tumor cells. However, multipatterned archi-

tecture, prominent hemangiopericytomatous vasculature,

and pericellular collagen deposition are not features com-

mon to cellular angiofibroma. Angiomyofibroblastoma

typically lacks hemangiopericytomatous vessels and its

spindle and epithelioid tumor cells (which often express

desmin) have a notable tendency to concentrate around

lesional vessels in corded and nested arrays. Endome-

trial stromal sarcoma and synovial sarcoma (especially

monophasic fibrous and poorly-differentiated examples)

can contain a hemangiopericytoma-like vascular compo-

nent. However, both of these tumors tend to be more

infiltrative than HPC/SFT, and they often have more

pronounced nuclear atypia and mitotic activity. Addition-

ally, concentration of tumor cells around arterioles is

a distinct feature of endometrial stromal sarcoma. In

comparison with HPC/SFT, endometrial stromal sarcoma

. Fig. 22.19

Hemangiopericytoma (a) and Solitary fibrous tumor (b). It is now widely recognized that these tumor types can sometimes

have overlapping histologic features
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shows stronger expression of CD10 and progesterone

receptor protein, and it is estrogen receptor protein-

positive and CD34-negative [22]. Synovial sarcomas typ-

ically have focal keratin and EMA expression, and they are

usually CD34-negative. Synovial sarcomas also feature an

t(X;18) with SYT/SSX fusion transcripts.

Behavior and Treatment

Most HPC/SFTs behave in a benign fashion [81, 82, 120].

Recurrent or metastatic disease is reported in 6–15% of

cases overall [81, 311], and the 5-year survival rate is

>85% [82]. Histologic criteria for assessing malignant

potential are imprecise and prognostication can be prob-

lematic, so complete excision with negative margins and

long-term follow-up are generally recommended [311].

Features associated with aggressive behavior include

large tumor size (>5 cm vs. >10 cm), infiltrative margins,

high cellularity, nuclear pleomorphism, �4 mitoses/10

HPFs and necrosis [81, 120, 311]. Patients with large

tumors containing a histologically malignant component

should be considered for additional therapeutic interven-

tion beyond surgery alone, as they may benefit from adju-

vant therapy.

Inflammatory Myofibroblastic Tumor

This rare mesenchymal lesion has also been referred to in

the literature as an inflammatory pseudotumor, plasma

cell granuloma and plasma cell pseudotumor. It has been

documented in a wide variety of anatomic sites, including

the uterus [20, 97, 115, 161, 258, 279]. Recent evidence

that the process often harbors clonal chromosomal aber-

rations involving 2p23 with various associated fusion gene

transcripts (including TPM3-ALK, TPM4-ALK and

others) supports the view this is a neoplastic rather than

reactive process [33, 125, 186].

Reported examples in the uterus have affected indi-

viduals ranging in age from 6 to 60. Patients may present

with findings related to mass effect, or the clinical picture

can be dominated by constitutional signs or symptoms,

including fever, weight loss, erythema of the face and

extremities, malaise and fatigue.

Gynecologic examples have ranged in size from 1 to

12 cm and have exhibited polypoid growth within the

endometrial cavity or diffuse involvement of the uterine

wall. The cut surface can have a white, fibrous, whorled

appearance similar to a smooth muscle tumor, or it can be

smooth, soft and fish flesh-like or even gelatinous.

Histologically, the process features spindled and stel-

late-shaped cells with amphophilic or eosinophilic cyto-

plasm and a prominent nucleus with an ‘‘open’’ chromatin

pattern and conspicuous central nucleolus (> Fig. 22.20).

The lesional cells should lack significant hyperchromasia

and pleomorphism. The mitotic rate is variable, but

generally low, and bizarre mitotic figures are absent.

The tumor cells may be loosely arranged due to a moder-

ate amount of myxoid matrix, widely dispersed due to

abundant fibrosclerotic stroma, or closely packed with

broad storiform and fascicular growth. A prominent

lymphoplasmacytic inflammatory infiltrate is a nearly

universal finding.

Immunohistochemical results vary in the literature

and may reflect methodological differences or case hetero-

geneity. In general, at least focal actin expression is com-

mon. Desmin expression is more variable, and when

present, it is often observed in only a small percentage of

cells. While there is inconsistency in ALK-1 expression

amongst purported inflammatory myofibroblastic tumors

(IMTs) from various anatomic sites [97, 219], uterine

examples are typically positive for this marker [258].

Focal keratin reactivity has been noted in many IMTs,

but to our knowledge, it has not yet been reported in

a uterine tumor. IMTs are negative for CD34 and S100

protein, and they are usually negative for CD117 and

estrogen receptor protein [258].

ALK (anaplastic lymphoma kinase) gene locus

rearrangement can often be detected with FISH, and RT-

PCR can be used to detect the ALK gene fusion partners

that include, but are not limited to, TPM3 (tropomyo-

sin 3), TPM4 (tropomyosin 4), and CLTC (clathrin heavy-

chain gene).

In the past, most IMTs of the uterus were classified as

smooth muscle tumors, often a myxoid leiomyoma or

leiomyosarcoma. Clues for recognition as an IMT lay in

the nuclear features of the neoplastic cells (i.e., the open

chromatin pattern and distinct central nucleolus), the

prominent lymphoplasmacytic inflammatory infiltrate,

and a more blunted expression of myogenic markers

than would generally be expected in a true smooth muscle

neoplasm.

IMTs can be locally aggressive, and they have a doc-

umented propensity for local recurrence if incompletely

excised, so complete surgical excision is generally advocated.

While there are rare reports of IMTs outside of the gyneco-

logic tract giving rise to metastases [219], this appears to be

a very uncommon event, and the process is usually viewed

as being more of a local problem, so radical intervention

should be avoided whenever possible. There is some evi-

dence to suggest that rare examples of IMTmay, over time,
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transform to fully malignant neoplasms, but at present, it is

difficult to predict in which cases this will occur.

Postoperative Spindle Cell Nodule

Controversy exists as to whether postoperative spindle

cell nodules (POSCN) [56, 165, 201, 256] are a unique

(reactive versus neoplastic) exuberant fibroblastic/

myofibroblastic proliferation or part of the morphologic

spectrum of inflammatory myofibroblastic tumor (IMT).

Current data, in our opinion, are insufficient to defin-

itively resolve this issue. By definition, POSCNs are

temporally associated with some type of local trauma,

including instrumentation. They usually occur in mid-

dle-aged and elderly patients, and they often present as

polypoid or nodular, mucosal-based masses, sometimes

with substantial infiltration of underlying stroma. The

fibroblastic/myofibroblastic population has many mor-

phologic and immunohistochemical similarities to that

encountered in IMTs, including occasional ALK-1 expres-

sion. Inconsistently reported differences from IMTs

include more substantial mitotic activity, more promi-

nently edematous stroma, less plasma cells, and a lack of

ganglion-like myofibroblastic cells. POSCNs of the gyne-

cologic tract have generally responded well to conservative

local excision.

Perivascular Epithelioid Cell Tumor
(Myomelanocytic Tumor)

Perivascular epithelioid cell tumors (PEComas) are a family

of mesenchymal neoplasms with shared cytomorphologic

. Fig. 22.20

Inflammatory myofibroblastic tumor of the uterus. Medium (a) and high (b) power views demonstrating the loose growth

pattern, lymphocytic infiltrate, and spindled neoplastic cells with amphophilic cytoplasm and large nuclei with an ‘‘open’’

chromatin pattern and prominent nucleoli. Figures (c) and (d) illustrate immunoreactivity for ALK-1 and desmin,

respectively
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and immunohistochemical features, namely the presence

of epithelioid and spindled cells with lightly eosinophilic

to clear cytoplasm, that may have an intimate relation-

ship with vasculature and characteristically co-express

melanocytic and myoid markers [84, 85, 103]. The proto-

typic tumors of this group are angiomyolipoma (renal

and extrarenal variants), lymphangiomyomatosis, and

clear cell ‘‘sugar’’ tumor of the lungs. PEComa, not other-

wise specified (NOS), is a more recent addition to this

family. This latter tumor has been documented in a wide

variety of sites, but the single most common location is the

uterus. A striking female predilection has been noted for

all perivascular epithelioid cell tumor variants. Whereas

angiomyolipoma and lymphangiomyomatosis have a

strong association with the tuberous sclerosis complex

(TSC), <10% of patients with PEComas, NOS, of gyne-

cologic and soft tissue origin have clinical evidence of

tuberous sclerosis.

Clinical Features

Within the gynecologic tract, the uterine corpus is by far the

most commonly affected site with 37 cases documented, to

date. PEComas in this location have affected patients rang-

ing in age from 7 to 79 years (median, 37 years). Abnormal

uterine bleeding is themost frequent presenting feature, but

pain and hemoperitoneum have also been reported. There

are four published examples of PEComa involving the

uterine cervix (age range: 25–48 years), and rare examples

have also occurred in the pelvis, vulva, vagina, broad liga-

ment and ovary.

Pathologic Findings

The tumors have ranged in size from 1 to 30 cm. They

often have a well-circumscribed appearance, but they may

be frankly infiltrative, sometimes possessing tonguelike

extensions reminiscent of an endometrial stromal sarcoma

[314]. Histologically, the process features epithelioid and

varying numbers of spindled cells with pale eosinophilic

to clear (sometimes described as ‘‘moth-eaten’’) cyto-

plasm (> Fig. 22.21a). In some instances, the eosinophilic

cytoplasm condenses around the nucleus and retracts from

portions of the cell membrane, leaving skeins of cytoplasm

that impart a spider-like appearance. Tumor cell nuclei are

round to oval in epithelioid cells and more elongate in the

spindle cell population. In most instances, the nuclei

are relatively uniform with only low level atypia, but

some tumors have significant atypia and pleomorphism.

Scattered multinucleated giant cells may be encountered.

Mitotic figures are often difficult to find, but they may be

abundant and atypical in malignant examples.

The tumors characteristically feature a diffuse, intrinsic

network of small capillaries, and some examples have

hyalinized arterioles or other thick-walled vessels. Intimate

growth of tumor cells around the vessels may be observed.

The neoplastic cells exhibit a combination of nested, fascic-

ular and sheetlike growth patterns. Occasional examples

may have abundant fibrotic or hyalinized stroma.

Immunoreactivity is always present for HMB-45

(> Fig. 22.21b) or Melan A (a definitional characteristic

with the former being more frequently expressed than the

latter), and there is usually reactivity for a-smooth muscle

actin (70–80%) [84, 85, 103]. Immunoreactivity may also

. Fig. 22.21

Perivascular epithelioid cell tumor (PEComa) of the uterine cervix. The neoplastic cells (a) and cytoplasmic immunoreactivity

for HMB-45 (b) are depicted
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be present for h-caldesmon, desmin (�50%), muscle-

specific actin (>30%),microphthalmia transcription factor,

and estrogen and progesterone receptor proteins. A small

percentage of cases have been reported to express S100

protein, TFE-3, and rarely, keratins [84, 85, 103]. Negative

results are usually obtained for CD34 and CD117.

Differential Diagnosis

The main considerations in the differential diagnosis are

a uterine epithelioid smooth muscle tumor, and to a lesser

extent, an unusual metastatic malignant melanoma or

clear cell sarcoma. While most experts acknowledge some

morphologic and immunohistochemical overlap between

uterine smooth muscle tumors and PEComas, true epi-

thelioid smooth muscle tumors typically lack the rather

distinctive vascular network encountered in PEComas,

and they usually contain some foci with conventional

smooth muscle morphology (e.g., well-defined spindling,

prominent and more homogeneous cytoplasmic eosino-

philia, elongate cigar-shaped nuclei, and juxtanuclear vac-

uoles). Since HMB-45 expression has been documented in

‘‘normal’’ myometrium, as well as subsets of smooth mus-

cle (and endometrial-type stromal) tumors [282], and

because clear cell change is not unique to PEComas,

some experts have argued that the presence of either of

these findings in an otherwise conventional smoothmuscle

tumor is insufficient evidence to warrant classification as

a PEComa [84, 85].

Metastatic malignant melanoma and clear cell sar-

coma feature widespread nuclear atypia with prominent

macronucleoli, notable mitotic activity, and often, strong

nuclear and cytoplasm reactivity for S100 protein. Often-

times, these tumors have more widespread reactivity for

melanocytic markers than PEComas. Additionally, clinical

history can be very helpful, and from a genetic standpoint,

only clear cell sarcoma has a t(12;22)(q13;q13) with an

EWS-ATF1 fusion gene.

Discussion with Comments on Behavior and
Treatment

There is debate amongst experts as to whether gynecologic

PEComas warrant separate classification from smooth

muscle tumors [84, 282, 314]. Support for this separation

includes morphologic, immunohistochemical (including

elevated phospho-p70S6K and decreased phospho-AKT

expression, consistent with loss of TSC1/2 function), and

genetic (evidence of the tuberous sclerosis complex in

a small percent of patients)[29, 85, 314] findings that

more closely linked these tumors to other members of

the perivascular epithelioid cell tumor family than true

smooth muscle neoplasms [168]. Additionally, current

evidence suggests that the histopathologic criteria (e.g.,

the mitotic threshold) for prognosticating gynecologic-

related PEComas differs from that presently used for epi-

thelioid smooth muscle tumors.

Criteria for distinguishing benign from malignant

PEComas of the gynecologic tract are still in a state of

evolution. Folpe et al. [103] proposed classifying soft

tissue and gynecologic PEComas as malignant when two

or more of the following features were present: tumor

size >5 cm, infiltrative growth, high nuclear grade and

cellularity, coagulative tumor necrosis, vascular invasion,

and mitotic activity >1 mitotic figure/50 HPFs. Tumors

were considered of uncertain malignant potential if either

large size or nuclear pleomorphismwas encountered with-

out other worrisome features. Tumors with no worrisome

features were considered to have very low risk for aggres-

sive behavior and were provisionally labeled benign.

A more recent comprehensive review [84] restricted to

gynecologic PEComas suggests the most reproducible

criteria for defining malignancy in this location are: large

size (as a continuous variable with the most effective

threshold being 5 cm and the probability of malignancy

increasing through 10 cm), coagulative necrosis, and

mitotic activity (benign tumors usually have �1 mitosis/

50 HPFs and almost always have �1 mitosis/10 HPFs).

Other criteria, such as significant nuclear pleomorphism,

are probably also relevant but require additional study. It

is important to note that the absence of mitotic activity

does not guarantee benignancy. When PEComas metasta-

size, they generally spread to the lungs, liver, bones and

lymph nodes. Ovarian and omental metastases are also

documented. Multifocal, morphologically benign, disease

(a.k.a., PEComatosis) has been reported [88].

Recent observations consistent with mTOR activation

and loss of TSC1/2 function in some PEComas, presents

an avenue for further study to see if mTOR inhibitors,

such as rapamycin, have a role in the treatment of these

tumors [85, 168].

Malignant Soft Tissue Tumors

Alveolar Soft Part Sarcoma

Alveolar soft part sarcoma is a rare malignancy that usu-

ally arises in sites other than the gynecologic tract [246].

In children, it often affects the head and neck region, and
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in adolescents and adults (peak incidence: 3rd decade), the

thigh and buttock are the most common locations. To

date, approximately 30 cases have been diagnosed as pri-

mary tumors in the vulva, vagina [39, 46, 241], uterine

cervix [2, 83, 102, 104, 142, 176, 270], uterine corpus [35,

129, 162, 234, 259], and broad ligament [124, 225, 267].

AFIP files contain an additional 7 unpublished gyneco-

logic examples, as well as slides from two published cases,

representing 7.4% of our female accessions for this entity.

Clinical Features

Most gynecologic examples of alveolar soft part sarcoma

involve the uterine cervix or uterine corpus, these two sites

being affected with nearly equal frequency. A smaller num-

ber of cases are documented in the vagina, and other

locations are only rarely affected. Patients have ranged in

age from 8 to 62 years, and their tumors have varied in size

from 0.2 to 9.8 cm. The average patient age is in the early

30s, and the average tumor size approximates 3 cm. The

most common clinical signs are a mass lesion, abnormal

intermenstrual bleeding, and menometrorrhagia. Some

examples have been incidentally noted in hysterectomy

specimens removed for other reasons.

Pathologic Findings

The lesions tend to be well-circumscribed and solid

with a grayish-white to yellowish-tan color, occasionally

punctuated with foci of hemorrhage. Some examples are

polypoid.

Histologically, the tumors contain numerous vessels,

and the larger examplesmay have occasionalwell-developed

fibrous septa (> Fig. 22.22). The neoplastic cells have epi-

thelioid morphology with relatively abundant granular

eosinophilic to focally clear, glycogen-rich, cytoplasm.

In up to 80% of cases overall and approximately 65%

of gynecologic examples, PAS-positive, diastase-resistant

cytoplasmic crystals can be found (> Fig. 22.22c), and in

most of the remaining cases, globular or granular cyto-

plasmic material with similar staining properties may be

evident [225, 259]. Tumor cell nuclei are large and vesic-

ular with prominent central macronucleoli. This process

typically has a very low mitotic rate, often <1 mitotic

figure/10 high power fields. The neoplastic cells may be

present individually, in small aggregates, or in classic,

large, alveolar-like nests.

The characteristic cytoplasmic crystals have re-

cently been demonstrated to consist of a complex of

monocarboxylate transporter 1 (MCT1) and its chaper-

one, CD147 [179]. By ultrastructural analysis, the crys-

tals have an internal lattice pattern with a periodicity

of �100 Å
´
. They are usually membrane-bound, but occa-

sionally, they may be free floating in the cytosol.

Alveolar soft part sarcoma has been shown to have

a nonreciprocal translocation involving the TFE3 gene of

Xp11.2 and the ASPL gene of 17q25 [142, 180]. With

the exception of nuclear immunoreactivity for TFE3

(the result of aberrant ASPL/TFE3 fusion protein accu-

mulating in the nucleus) (> Fig. 22.22d) [16, 162, 267],

immunostaining has little value in the diagnosis of alveolar

soft part sarcoma, except to rule out other potential con-

siderations in the differential diagnosis. The neoplastic

cells are reported to be variably positive for vimentin,

desmin, and actins. They are negative for chromogranin,

synaptophysin, myogenin, Myo-D1, and with rare excep-

tion, S100 protein, keratins (focal +/– dot-like reactivity

reported in two cases) and HMB-45 (focally positive with

a negative S100 protein result in two cases) [225, 246, 267].

Differential Diagnosis

The differential diagnosis for alveolar soft part sarcoma

includes paraganglioma, metastatic renal cell carcinoma,

malignant melanoma, an epithelioid smooth muscle

tumor, and PEComa. Paragangliomas are glycogen-poor,

and they have immunoreactivity for chromogranin and

synaptophysin. Rare renal cell carcinomas (encountered

primarily in pediatric and adolescent patients) have the

same ASPL-TFE3 gene fusion and nuclear TFE3 immuno-

reactivity as seen in alveolar soft part sarcoma, but in this

setting, the t(X;17) is balanced, and the tumors commonly

have pseudopapillary growth, psammoma bodies, renal

cell carcinoma antigen expression, and in approximately

half of the cases, focal reactivity for EMA or keratin

[14–16]. Malignant melanomas have greater anaplasia,

more obvious mitotic activity, and frequent immunoreac-

tivity for S100 protein, Melan-A and HMB-45. Epithelioid

smooth muscle tumors often have (at least focally)

a spindle cell component that is lacking in alveolar soft

part sarcoma, and they generally have strong reactivity

for a-smooth muscle actin. Perivascular epithelioid cell

tumors (PEComas) tend to have an admixture of spindled

and epithelioid cells with pale to clear ‘‘moth-eaten’’ cyto-

plasm, and they generally co-express melanocytic and

smooth muscle markers. None of the considerations in

the differential diagnosis have the characteristic cytoplas-

mic crystals encountered in most examples of alveolar soft

part sarcoma.
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Behavior and Treatment

In most instances, alveolar soft part sarcoma is a slowly

progressive disease that ultimately metastasizes to the

lungs, brain and skeleton and usually proves fatal. How-

ever, there is a suggestion in the literature that examples

arising in the uterine body or cervix (but not other gyne-

cologic sites) may have a much more favorable prognosis

(only one metastasis thus far reported), perhaps related to

small tumor size (<5 cm) and resectability [162, 225, 267].

Before a definite statement can be made in this regard,

longer follow-up is required, because for patients pre-

senting with a localized soft tissue primary, the median

interval to first metastasis in one large series was 6 years,

and almost 40% of these patients did not present with

metastatic disease until �10 years after initial diagnosis

[192]. Before accepting an alveolar soft part sarcoma as

primary in the gynecologic tract, careful clinical evalua-

tion to rule out a metastasis is recommended. Treatment

should be directed at complete resection. Evaluation of

regional lymph nodes is advisable, although nodal metas-

tases are a relatively uncommon event. The value of adju-

vant therapy is uncertain.

Epithelioid Sarcoma

Defined as a distinct clinicopathologic entity by Enzinger

in 1970, the classical (or ‘‘distal-type’’) epithelioid sarcoma

is a neoplasm of uncertain histogenesis that primarily

. Fig. 22.22

Alveolar soft part sarcoma. Note the nested growth pattern, high vascularity, and fibrous septa in figure (a).

Figure (b) is a high power view demonstrating large alveolar-like nests of tumor cells. Note the granular eosinophilic

cytoplasm with focal clearing and the large nuclei with distinct nucleoli. These tumors typically have a low mitotic rate.

Figure (c) illustrates the characteristic PAS/D positive cytoplasmic crystals. Figure (d) demonstrates nuclear

immunoreactivity for TFE-3
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affects individuals in the 2nd through 4th decades (mean

age: 27 years) and has a strong predilection for the extrem-

ities (upper > lower), especially the distal portions [48,

80]. The tumor characteristically features an admixture of

epithelioid and spindled cells with a notable tendency for

pseudogranulomatous growth. More recently, a ‘‘proximal-

type’’ variant of epithelioid sarcoma has been proposed

[130, 140]. These tumors have a predilection for the

truncal, pelvicoperineal and genital regions of a somewhat

older age group, and they feature large atypical epithelioid

or rhabdoid cells, with little tendency for pseudogranu-

lomatous growth. Tumors in this latter category often

have more aggressive clinical behavior than conventional

(‘‘distal-type’’) epithelioid sarcomas, and some exam-

ples have been interpreted in the literature as ‘‘atypical’’

epithelioid sarcomas or malignant extrarenal rhabdoid

tumors [130, 252].

Clinical Features

Female genital tract epithelioid sarcomas present over

a wide age range, but the peak incidence is in the 3rd

through 5th decades of life [17, 130, 215, 254, 301, 305].

The tumors most commonly affect the labia majus,

followed in frequency by the labia minus, clitoris, and

Bartholin gland region. Clinically, the process often man-

ifests as an asymptomatic nodular mass with a variable

growth rate. Some examples mimic a Bartholin gland cyst

or abscess.

Pathologic Findings

Macroscopically, the process presents as a single or

multinodular fleshy, whitish mass. Foci of necrosis and

hemorrhage are sometimes observed. Superficial tumors

usually measure <5 cm in size, while deep-seated exam-

ples may be larger. Microscopically, classical examples

of epithelioid sarcoma consist of a variable admixture

of mild to moderately atypical, medium to large-sized

epithelioid and plump spindled cells with a strong ten-

dency to aggregate around zones of necrosis, necrobiosis,

hyalinization ormyxoid change, producing a rather charac-

teristic multinodular, garland-like (pseudogranulomatous)

growth pattern (> Figs. 22.23a and > 22.23b) [48, 80].

The cytoplasm of the cells is often eosinophilic and

glassy, and the nuclei are round to oval and somewhat

hyperchromatic, but with a relative abundance of euchro-

matin. A single, relatively small but distinct, central

nucleolus is often present. Pleomorphism is usually not

pronounced, but occasionally, it is evident. Some exam-

ples contain neoplastic cells with focal rhabdoid, or rarely,

signet ring-like (mucin-negative) morphology. Mitotic

activity varies but is generally low. Dystrophic calcification

or metaplastic bone formation is noted in <20% of cases.

In contrast, most proximal-type (‘‘large-cell’’ variant)

epithelioid sarcomas (> Figs. 22.23c and > 22.23d) fea-

ture large epithelioid cells with abundant amphophilic or

eosinophilic cytoplasm and prominent, markedly atypical,

nuclei. The nucleimay be pleomorphic and hyperchromatic

with small or inconspicuous nucleoli, or they may be large

and vesicular with macronucleoli [130]. Some examples

contain numerous cells with a rhabdoid appearance due

to large hyaline cytoplasmic inclusions that laterally displace

the nucleus. Multinodular and sheetlike growth patterns

predominate. Necrosis is common, but pseudogranu-

lomatous architecture is seldom observed. When

intralesional hemorrhage is prominent, a pseudoangiosar-

comatous pattern may be present. While rhabdoid cells can

be encountered in both types of epithelioid sarcoma, they

are a much more common component of the ‘‘large-cell’’

variant. A very rare ‘‘fibroma-like’’ variant of epithelioid

sarcoma with relatively bland morphology, abundant colla-

gen, and focal storiform or whorled (fibrous histiocytoma-

like) growth has also been described.

Epithelioid sarcomas are usually immunoreactive for

vimentin, keratins (especially CK 8 and 19), and EMA,

and 1/2 to 2/3 of cases express CD34 [214]. Some exam-

ples also have focal reactivity for muscle-specific actin.

Classical epithelioid sarcomas are usually negative for

S100 protein and desmin. Proximal-type epithelioid sar-

comas immunohistochemically differ from classical (dis-

tal-type) tumors in that they occasionally have desmin

expression (primarily encountered in the rhabdoid cells),

and by one account, they more commonly lack nuclear

immunoreactivity for INI1. [130, 217]

Differential Diagnosis

The differential diagnosis for epithelioid sarcoma revolves

primarily around a granulomatous inflammatory reaction,

squamous and adnexal carcinomas, malignant melanoma,

and malignant extrarenal rhabdoid tumor. Epithelioid

sarcoma is usually readily distinguished from a granuloma-

tous reaction, because the latter has less pronouncedmitotic

activity and considerably less cytologic atypia.Mononuclear

histiocytes are generally smaller in size than the tumor

cells of epithelioid sarcoma, and they often have reni-

form nuclei and finely vacuolated or granular cytoplasm.
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Multinucleated giant cells are commonly encountered in

granulomatous reactions but are uncommon in epithelioid

sarcomas. While epithelioid sarcomas typically express ker-

atins and EMA, histiocytic cells (for practical purposes) lack

these markers and often have reactivity for CD163, CD68

(KP-1), lysozyme and/or CD45RB.

Distinguishing epithelioid sarcoma from carcinoma

can be difficult in some instances. The presence of surface

epithelial dysplasia and malignant change, cytoplasmic

keratinization and intercellular bridge formation, and

immunoreactivity for CK5/6 (especially if widespread)

and p63 are features that can help support a diagnosis

of squamous carcinoma [98]. Similarly, cytologic and

architectural atypia within adjacent adnexa and the iden-

tification of a tumor component with a myoepithelial

immunophenotype (e.g., a combination of keratin,

GFAP, actins, calponin, S100 protein and p63) can help

support classification as an adnexal neoplasm. Intracellu-

lar mucin is not a feature of epithelioid sarcoma and

implies glandular differentiation. Lastly, immunoreactiv-

ity for CD34 is uncommon in carcinomas but is expressed

in many epithelioid sarcomas.

Malignant melanomas usually have nuclear and

cytoplasmic immunoreactivity for S100 protein, and

many express HMB45, Melan A, tyrosinase, and/or

microphthalmia transcription factor. Malignant melano-

mas only rarely express keratin. Since focal, weak, cyto-

plasmic-only, S100 protein expression is, on rare occasion,

encountered in epithelioid sarcoma, this antibody should

not be used as a sole discriminator between the two

. Fig. 22.23

Epithelioid sarcoma. Figures (a) and (b) illustrate a conventional epithelioid sarcoma with a garland-like growth pattern (a)

and an admixture of spindled and epithelioid tumor cells with low to moderate nuclear atypia (b). Figures (c) and (d) depict

a proximal-type epithelioid sarcoma with sheet-like growth and focal necrosis. The tumor cells have abundant cytoplasm

(with focal rhabdoid morphology). There is increased nuclear atypia, but nucleolar prominence was not a notable finding in

this example
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entities, but instead, it should be included as one compo-

nent of an immunohistochemical panel.

Malignant extrarenal rhabdoid tumor (MERT) is

characterized by the presence of: (1) round or polygonal

cells with abundant globular eosinophilic cytoplasm

and vesicular nuclei with prominent nucleoli, (2) PAS-

positive hyaline or globoid intracytoplasmic inclusions,

(3) immunoreactivity for keratin, EMA, and vimentin,

and (4) absence of immunostaining for S100 protein (usu-

ally), desmin,MyoD1,myogenin, GFAP, and neurofilament

protein. However, most experts do not regard these criteria

as sufficient to define a specific clinicopathologic entity,

because all of the above features may be encountered in

carcinomas, mesotheliomas, and a variety of sarcomas,

including synovial sarcoma and epithelioid sarcoma. It is

our view that MERTs, as diagnosed in the adult segment of

the population, are a heterogenous group of biologically

aggressive neoplasms united by a common end-stage mor-

phologic pattern.As a result, we rarely render this diagnosis,

and only when all other alternate considerations have been

exhausted. Distinguishing this process from a proximal-

type epithelioid sarcoma can be extremely difficult, as

there are many shared morphologic and immunohisto-

chemical features (including loss of nuclear reactivity for

INI1) [147], and this has occasionally led to the same

tumor being diagnosed differently by different experts.

While criteria for separating these entities are soft, the

following findings favor a diagnosis of proximal-type epi-

thelioid sarcoma: the presence of foci bearing a strong

resemblance to classical-type epithelioid sarcoma and

cytoplasmic immunoreactivity for CD34 and desmin

[130, 243].

Behavior and Treatment

Classical (distal-type) epithelioid sarcoma often follows

a rather slow but relentless clinical course punctuated by

local recurrences and eventual regional lymph node and

distant metastases, if incompletely excised. In the largest

series to date [48], 77% of tumors recurred, 45% metasta-

sized (most commonly to the lungs, followed in frequency

by the regional lymph nodes, scalp, and bones), and 31%

of patients died of disease. Factors implicated in aggressive

behavior include proximal location, older age and male

sex, increased tumor size and depth, high mitotic rate,

necrosis, vascular invasion, and inadequate excision [30,

48, 98, 136]. Based on our review, between 40% and 50%

of reported vulvar epithelioid sarcomas (most exhibited

proximal-type morphology) have recurred or metasta-

sized, and nearly 45% of patients died of disease.

For classical epithelioid sarcoma, a wide or radical

resection with careful evaluation of regional lymph nodes

is often advocated. Encouraging results are reported in

several series when surgical treatment is combined with

adjuvant radiation therapy [30, 48, 136]. The role of

multiagent chemotherapy is more ambiguous.

Proximal (large-cell)-type epithelioid sarcomas often

behave more aggressively than classical epithelioid sarco-

mas [98, 130, 140]. These tumors are frequently resistant

to multimodal therapy, and early tumor-related deaths are

common. As such, the behavior of this tumor has notable

similarities to malignant extrarenal rhabdoid tumor, and

this has led some experts to regard distinction between the

two as being largely academic [17].

Synovial Sarcoma

Synovial sarcomas have been documented in a wide variety

of anatomic sites and organ systems, and recognition

has been enhanced in recent years by the identification of

a characteristic t(X;18), detectable in >90% of cases. Rare

examples have involved the vulva [12, 146, 227, 324],

vagina [251], fallopian tube [216], ovary [286] and true

pelvis [99]. Patients with gynecologic-related tumors have

ranged in age from 23 to 72 years old. Individuals with

vulvar primaries usually presented in their 4th decade.

These neoplasms are histologically similar to synovial

sarcomas in other sites (> Fig. 22.24). They are generally

classified as biphasic, monophasic fibrous, or poorly-differ-

entiated. Tumors in the last category may be pure, but more

often, they are admixed with one of the first two patterns.

Biphasic examples contain epithelial cells, spindled fibro-

blast-like cells, and often, small numbers of epithelioid or

‘‘transitional’’ cells. The epithelial cells vary in appearance

from cuboidal to columnar and exhibit corded, nested, or

glandular growth. Monophasic fibrous tumors feature an

abundance of delicate spindled cells and rare to scattered

epithelioid cells, but they lack a clearly defined epithelial

component. Poorly-differentiated synovial sarcomas repre-

sent a form of tumor progression, encountered in<20% of

cases [312]. Relatively large epithelioid cells with increased

nuclear atypia and mitotic activity usually predominate,

but some poorly-differentiated tumors exhibit a small cell

(Ewing sarcoma/PNET-like) pattern or a high-grade spin-

dle cell pattern reminiscent of a malignant peripheral

nerve sheath tumor [312]. Poorly-differentiated synovial

sarcomas characteristically have a high mitotic index

with >10 mitoses/10 HPFs.

Synovial sarcomas are usually immunoreactive for

keratins (e.g., AE1/AE3, CK7, CK19), EMA, and vimentin,
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and many examples express calretinin. They are typically

negative for CD34. In problematic cases, FISH can be used

to document gene rearrangement, and RT-PCR can be used

to identify SYT-SSX fusion transcripts. Care should be

taken not to confuse this neoplasm with benign processes

such as endometriosis or hidradenoma papilliferum, or

other malignancies of the gynecologic tract, including car-

cinosarcoma and adenosarcoma.

Synovial sarcomas range from intermediate to high

grade. The most frequent sites of metastases are the

lungs, lymph nodes, and bone. Treatment decisions are

influenced by a variety of factors, including tumor size,

tumor grade, patient age, and resectability [21, 127, 242].

This is one of the more chemotherapy sensitive soft tissue

sarcomas [146, 216].

Angiosarcoma

Angiosarcomas only rarely affect the gynecologic tract.

These tumors tend to fall into three clinicopathologic sub-

groups: those of vulvar and vaginal origin, uterine exam-

ples, and tumors primary to the ovaries. Angiosarcomas of

the vulva/lower abdominal wall [43, 117, 131, 170, 187,

195, 248] and vagina [45, 203, 221, 306] are usually post-

irradiation tumors, developing 4–29 years after treatment

for a carcinoma of the vulva, uterine cervix, or endome-

trium. Most patients are in the 7th and 8th decades of life,

and they often present with a painless, purplish-red lesion

in an area with radiodermatitis. The tumors may form ill-

defined patches or plaques, they may be papulonodular,

and some examples may be ulcerated. Sometimes there is

accompanying lymphedema.

Uterine angiosarcomas primarily affect peri- and post-

menopausal women (peak incidence: 6th decade), and

they present with vaginal bleeding, anemia, weight loss,

and a pelvic/abdominal mass [212, 222, 244, 274, 328].

There is usually no history of prior radiotherapy. A few

examples have occurred in association with benign

smooth muscle proliferations [74, 300]. The tumors are

typically large and deeply invasive on presentation.

In contrast with the other two groups, ovarian

angiosarcomas primarily affect young patients between

the ages of 20 and 40 years (peak incidence: 3rd decade)

[62, 193, 231, 238, 244]. Abdominal pain and distention

and intraabdominal hemorrhage are the key presenting

. Fig. 22.24

Synovial sarcoma, monophasic fibrous (a–c) and biphasic (d–f) types. Note the microcalcifications in figures (a) and (c) and

an admixture of spindled and epithelioid (‘‘transitional’’) neoplastic cells in figure (b). The epithelioid cells typically have

strong immunoreactivity for keratins (c). There is considerable variation in the morphology of the epithelial component in

biphasic synovial sarcomas (d, e), but the spindled neoplastic element tends to look the same from one case to the next.

Figure (f) is a keratin cocktail immunostain
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features. There are no recognized predisposing factors,

although rare cases have occurred in association with

dermoid cysts, as well as mucinous and serous tumors

[70, 159, 231, 244].

Angiosarcomas have a broad morphologic spectrum

(> Fig. 22.25), but almost all cases will contain some areas

with interanastomosing vasoformative channels featuring

atypical endothelial cells with mitotic activity and archi-

tectural disarray (including the piling and detachment of

neoplastic cells). Destructive growth and necrosis are

common. Some examples feature endothelial cells with

prominent epithelioid morphology, and others may have

frank spindling. Immunoreactivity is usually present for

CD31 and factor VIIIrAg, whereas CD34 expression is

more variable. Focal keratin reactivity may be encoun-

tered, especially in epithelioid angiosarcomas.

The prognosis for angiosarcoma is generally poor,

with survival time often measured in months. The best

chance for cure is with small, low-stage lesions.

Malignant Peripheral Nerve Sheath Tumor
(Malignant Schwannoma,
Neurofibrosarcoma)

Malignant peripheral nerve sheath tumors (MPNST) have

been reported in the vulva [181, 196, 302], uterine cervix

[83, 166], uterine corpus, and ovaries. However, it is

difficult to substantiate some of these cases, due to lack

of an association with a nerve, absence of S100 protein

expression and no clinical history of NF1. Without

fulfilling at least one of these often used criteria, the

diagnosis of MPNST is, at best, presumptive. In general,

40–50% of MPNSTs occur in the setting of NF1, although

<5% of all patients with this disorder ultimately develop

a MPNST [76, 149]. MPNSTs in NF1 patients arise on

average more than a decade earlier than in patients with-

out NF1 [76, 291, 319, 330], and tumors occurring in the

former group are often more aggressive [76, 291, 330].

Five to ten percent of MPNSTs are radiation-induced

[149, 291, 330], and this patient group also has a poorer

prognosis. Most MPNSTs are associated with a major

nerve trunk or arise within a large, long-standing plexi-

form neurofibroma. MPNSTs have a strong tendency to

metastasize to the lungs, but regional lymph node metas-

tases are very uncommon [76, 149, 330].

In the setting of NF1, MPNSTs are often heralded by

rapid growth or the onset of pain in a pre-existing neuro-

fibroma. MPNSTs of the uterine cervix may present as

polypoid masses associated with abnormal vaginal

bleeding.

Histologically, these tumors are either spindled or

spindled and epithelioid cell neoplasms with high cellu-

larity, nuclear atypia, and mitotic activity. Many high-

grade examples have areas with geographic necrosis.

Some tumors contain a peculiar glomeruloid-like vascular

proliferation, and up to 10–15% of cases (all anatomic

sites) are reported to have foci with divergent (usually

chondro-osseous, rhabdomyoblastic, or rarely, angiosar-

comatous) differentiation [76, 149]. At least half of cases

are reported to express S100 protein, but this is often

a focal finding [149].

. Fig. 22.25

Angiosarcoma. These tumors can vary considerably in appearance, even within a given tumor, as illustrated in this example.

Note the presence of vasoformative growth in figure (a) and more solid fascicular growth in figure (b)
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Most MPNSTs require aggressive surgical interven-

tion with wide margins, because they have a very high

local recurrence rate when incompletely excised, a low

salvage rate when allowed to recur, a resistance to adjuvant

radiotherapy (especially when total dosage is <60Gy) and

chemotherapy, and a high mortality rate [76, 149, 291,

302, 330].

Ewing Family Tumors (EFT): Ewing sarcoma
(EWS)/Peripheral Primitive Neuroectodermal
Tumor (pPNET)

EFTs have been reported as primary neoplasms in the

vulva [208, 275, 315], vagina [208, 315], uterine cervix

[3, 42, 83, 250, 287, 307], uterine body [249, 283], ovaries

[96, 164, 171], broad ligament [188], and rectovaginal

septum [253]. Some of the cases are very well documented

with a combination of immunohistochemistry and either

molecular genetics or cytogenetic studies. Some are less

well documented but contain solid presumptive evidence

for the diagnosis. However, others are not convincing.

Amajor point of confusion has been the misinterpretation

of uterine and ovarian tumors with CNS-type neural

differentiation as being part of this category. Classic

peripheral (bone/soft tissue-type) PNET/EWSs do not

exhibit mats of neuropil or ganglion cell, ependymal,

astrocytic or medulloepithelial differentiation. In addi-

tion, for practical purposes (extremely rare exceptions

noted), these tumors do not contain areas with frank

epithelial differentiation, although there are now several

molecularly confirmed pPNET/EWSs associated with

small composite areas of endometrioid adenocarcinoma

in uterine and ovarian sites. Most uterine primitive

neuroectodermal tumors with CNS-type differentiation

that present as polypoid intracavitary masses in postmen-

opausal women are thought to have aMullerian derivation

[68, 143], whereas most ovarian neuroectodermal tumors

with similar differentiation (especially those associated

with teratoma) have a germ cell origin [164, 172, 315].

Primitive neuroectodermal tumors with CNS-type dif-

ferentiation are usually CD99-negative, and they lack the

characteristic cytogenetic abnormalities detected in periph-

eral (bone/soft tissue-type) PNET/EWSs [164, 188].

EFTs of the gynecologic tract become clinically apparent

through abnormal vaginal bleeding or mass effect. The

better documented cases of vulvar origin have occurred at

or below the age of 40, with most examples occurring

between 10 and 30 years of age. Vaginal tumors have gen-

erally been diagnosed in patients in their early to mid 30s.

Cervical tumors often occur between the ages of 20 and 45.

Uterine body and ovarian tumors have affected individuals

from 2nd to 8th decades, but classic examples often occur

before 40 years of age. Some EFTs in postmenopausal

women have been associated with a minor element of (usu-

ally low grade) endometrioid adenocarcinoma [96, 283].

EFTs are typically composed of a rather monomorphic

population of small epithelioid cells that vary somewhat in

appearance depending on the degree of neuroectodermal

differentiation (> Fig. 22.26). The more primitive

. Fig. 22.26

Two tumors from the Ewing sarcoma/peripheral primitive neuroectodermal tumor family. Tumors in this group form

a morphologic continuum with the less differentiated neoplasms conforming to classical Ewing sarcoma morphology (a)

and the more differentiated tumors with focal (pseudo)rosette formation showing progression to pPNET morphology (b)
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examples with classical EWSmorphology are composed of

sheets of round cells with scant, clear to lightly eosino-

philic, glycogen-rich, cytoplasm. Examples with classical

pPNETmorphology often contain slightly larger cells that

may have focal tapered cytoplasmic processes or spindling

and can be glycogen-poor or glycogen-negative. These

latter tumors have a notable tendency to form occasional

Homer Wright (pseudo)rosettes, and much more rarely,

Flexner-Wintersteiner rosettes. Mitotic activity is quite

variable and can be either low or high. The neoplastic

cells usually exhibit strong membranous reactivity for

CD99, nuclear reactivity for FLI-1, and cytoplasmic reac-

tivity for vimentin. There can be some reactivity for

synaptophysin, Leu-7, and S100 protein (especially at the

pPNET end of the spectrum), and a small amount of

patchy reactivity for keratins is present in >30% of

cases overall. The tumor cells are typically negative for

chromogranin, GFAP, desmin, and actins. Approximately

85–90% of cases harbor a t(11;22) (q24;q12) translocation

(usually type 1 or 2) that fuses the EWS gene on chromo-

some 22 to the FLI-1 gene on chromosome 11 [188, 208].

This translocation can be detected in fresh tissue with

cytogenetics. Indirect evidence of the gene fusion can

also be detected in processed tissue via RT-PCR. Fluores-

cence in situ hybridization provides an alternate investi-

gative approach and is of special value for the 10–15% of

cases containing a variant translocation (e.g., t(21;22)

(q22;q12)) that may not be detected with some RT-PCR

tests. In the gynecologic tract, demonstration of one of the

characteristic translocation abnormalities is the gold stan-

dard for EFT diagnosis [208].

There is speculation that EFTs of the vulva and

vagina may have a better prognosis than similar tumors

arising elsewhere in the gynecologic tract [208]. However,

there are too few cases with too limited follow-up for

any conclusive statement in this regard. EFTs are typically

both chemo- and radiation therapy sensitive, and some

gynecologic examples have shown dramatic response

to conventional pPNET/EWS multimodality therapy

[3, 253, 307].

Other Malignant or Potentially Malignant
Soft Tissue Tumors that May Arise in the
Gynecologic Tract

Additional soft tissue tumors that very rarely arise in

the gynecologic tract include pleomorphic undiffer-

entiated sarcoma/malignant fibrous histiocytoma [66,

232, 320], liposarcoma [34, 236, 298], osteosarcoma [69,

86, 145], chondrosarcoma [55, 299], and pleomorphic

rhabdomyosarcoma [90, 245]. Before accepting any of

the above as pure primary tumors, the possibility of

a metastasis, direct extension from adjacent anatomy, or

origin within another type of gynecologic neoplasm (e.g.,

a malignant mixed Mullerian tumor, teratoma, etc.) must

be strongly considered. Other reported tumors include

paraganglioma [58, 141, 209], (psammomatous) mela-

notic schwannoma [71], Kaposi sarcoma [4, 18, 177,

260], epithelioid hemangioendothelioma [294], and

Langerhans cell histiocytosis [153]. In our opinion, all

gastrointestinal stromal tumors (GISTs) involving the

gynecologic tract must be assumed to be direct extensions

from adjacent bowel or metastases [152, 327].
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anisonucleosis 217

anogenital human papillomavirus

– infection, transmission 204

– oncogenic risk of common types 201

– prevalence in HSIL 202

– prevalence in invasive cervical cancer 202

– prevalence in LSIL 201

anogenital lesion, human papillomavirus 199

anomalous cord insertion, in twins 1013

anovulation 361, 600

anovulatory cycle 331, 360

anovulatory endometrium 331

antepartum cervix 162

antidiuresis syndrome 840

anus 107

APCCT see atypical proliferative clear cell

tumor (APCCT)

APET see atypical proliferative endometrioid

tumor (APET)

APMT see atypical proliferative mucinous

tumor (APMT)

apocrine carcinoma 89
apocrine cystadenoma 37

– histology 37

apocrine gland 24, 26

apocrine hidradenoma 41

apocrine hidrocystoma of the vulva 37

apoplectic leiomyoma 463

apoptosis 436

apoptotic body 312

appendicitis

– and massive edema of the ovary 604

– and ovarian torsion 615

– and ovarian vein thrombophlebitis 615

appendix epiploica

– infarction 635

– torsion 635

APST see atypical proliferative serous tumor

(APST)

arachnid 27

argentaffin cell 160

– and Sertoli–Leydig cell tumor 819

argyrophil cell 160

Arias–Stella effect 341

Arias–Stella reaction 140, 164, 229, 285, 316,

317, 341, 382, 407, 537, 650

– diagnosis 341

– histology 165

– in pregnancy, histology 316

– PSTT 1110

ARR see avian retroviral receptor (ARR)

ART see assisted reproductive techniques (ART)

arteriovenous anastomosis, monochorionic

placenta 1013

arteritis of the cervix, isolated 177

artificial vagina 113

asbestos 636

ASCCP Consensus Conference algorithm

– for managing adolescents with ASCUS/

LSIL 242

– for managing women with ASCUS 241

– for managing women with histologically

confirmed LSIL 246

– for managing women with HSIL 244

– for managing women with LSIL 243

– for the initial management of women

with AGC cytology results 244

– for the subsequent management of

women with AGC cytology results 245

ascending infection of placenta

– clinical significance 1026

– etiology 1022

– fetal inflammatory response 1024

– frequency 1022

– inflammation 1022

– maternal response 1023

– neonatal infection 1027

– pathogenesis 1022

– preterm birth (PTB) 1026

ASC–H 242

ASCUS see atypical squamous cells of

undetermined significance (ASCUS)
ASCUS–LSIL Traige Study (ALTS) 211

– variability in histopathological diagnoses

212

Asherman’s syndrome 352

Aspergillus 548

– tuboovarian abscess 586

ASPS see alveolar soft part sarcoma (ASPS)

assisted reproductive techniques (ART) 1007

asymmetric growth, multiple pregnancy 1017

atopic dermatitis of the vulva 23

atresia

– of the müllerian duct 308

– of the vagina 308

atrophic 120

atrophic endometrium, histology 318

atrophic squamous epithelium, histology 160

atrophic vaginitis 122

– histology 122

atrophy mimicking HSIL 223

atrophy of the squamous epithelium of the

vagina 122

atrophy–related perinuclear halos 214

atypia

– diffuse mild, histology 458

– radiation–induced 171

– of repair 170

– of uterine smooth muscle neoplasm 458

– severe pleomorphic, histology 458

– severe uniform, histology 458

atypical choriocarcinoma 1113

atypical endocervical cells, cytological

features 239

atypical endometrial stromal cell, histology 353

atypical endosalpingiosis 665

atypical glandular cell (AGC) 227

– 2001 Bethesda System 238

– endocervical type (AGC–EC),histology239

– favor neoplasia 239

– initial workup 244

– management 243

– of undetermined significance (AGUS) 698

– ubsequent management 245

atypical hyperplasia (AH) 360, 364, 407

– complex, eosinophilic metaplasia,

histology 380

– complex, foci of well–differentiated

endometrioid carcinoma, histology 368

– complex, histology 362, 364, 365

– complex, treatment with progestins 378

– complex, tubal metaplasia, histology 383

– follow–up 373, 374

– hysterectomy findings 376

– pregnancy 376

– progestin treatment 376

– progression to carcinoma, clinical and

pathological findings 374

– of the cervix 226

– of the endometrium 360

atypical immature metaplasia (AIM) 221

– histology 222
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atypical leiomyoma 464

– histology 464

atypical mucinous proliferation, complex 385

atypical placental site nodule 1122

– histology 1125

atypical polypoid adenomyoma 367, 369, 407

– histology 347, 367

– in endometrium 347

– in endometrium, diagnosis 347

– in endometrium, differential

diagnosis 348

atypical proliferative Brenner tumor 767

– histology 768

atypical proliferative clear cell tumor

(APCCT) 759

atypical proliferative endometrioid tumor

(APET) 749

– adenofibromatous 750

– glandular/papillary 750

– histology 750, 751

– microinvasion 751

atypical proliferative mucinous tumor (APMT)

– endocervical–like 737, 739

– gastrointestinal type 737

– histology 737, 738

– müllerian type 737, 739

– of the ovary 735

– seromucinous type 737, 739, 740

– with intraepithelial (noninvasive)

carcinoma 739

– with intraepithelial (noninvasive)

carcinoma, histology 740, 741

– with microinvasion 741

– with microinvasion, histology 741, 742

– with sarcoma–like mural nodule,

histology 744

atypical proliferative serous tumor (APST) 683,

703, 705

– and endosalpingiosis 710

– and implants 710

– and invasive implant 714

– clinical findings 705

– gross findings 705

– histology 706–708

– immunohistochemistry 719

– microinvasive carcinoma 708

– microscopic findings 705

– of the ovary 725

– operative findings 705

– types of lesions 708

– usual type of microinvasion 708

– with microinvasion, histology 709

– with microinvasive carcinoma,

histology 710

atypical proliferative transitional cell

tumor 767

atypical squamous cell (ASC)

– abnormalities 233

– criteria of diagnosis 234

– of the cervix, prevalence of HSIL 241

– TBS terminology 233
atypical squamous cells of undetermined

significance (ASCUS) 233, 241

– histology 234

– management 241

atypical tubal metaplasia, histology 231

atypical vulvar nevus 34

– histology 35

Auspitz sign 22

autoimmune hemolytic anemia, and ovarian

tumor 840

autoimmune oophoritis 612, 613

– and Addison’s disease 613, 614

– and Grave’s disease 614

– and Hashimoto’s thyroiditis 613, 614

– and mucocutaneous candidiasis 614

– and PCOS 600

– and Sjogren’s disease 613

– and vaginal candidiasis 614

– clinical features 613

– gross findings 614

– histology 615

– microscopic findings 614

– pathogenetic features 613

autoimplantation 707

avian retroviral receptor (ARR) 692

B
B72.3 407

bacterial infection

– of the cervix 174

– of the ovary 583

– vulva skin 5

bacterial vaginitis, unusual types 119

bacterial vaginosis 115

– diagnosis 116

– Papanicolaou–stained cytologic

preparation 117

Bacterioides 1023

Bacteroides 114

Bacteroides fragilis 544

Bartholin abscess 35

Bartholin adenocarcinoma 36

Bartholin cyst 35

– histology 36

Bartholin duct 3, 4, 35

– abscess 36

Bartholin gland 3, 4, 41

– adenoid cystic carcinoma 87

– adenosquamous carcinoma 87

– carcinoma 87

– carcinoma, clinical behavior 88

– carcinoma, treatment 88

– cyst 127

– cyst, histology 127

– squamous cell carcinoma 87

– tumor 87

– tumor, clinical features 87

– tumor, differential diagnosis 87

– tumor, general features 87

– tumor, gross findings 87

– tumor, microscopic findings 87
basal cell 157

basal cell carcinoma 63, 74

– of the vulva 80

– of the vulva, histology 80

– with sebaceous differentiation 890

basal cell nevus syndrome, and fibroma 806

basal layer of vaginal mucosa 108

basalis 308

basaloid carcinoma 73

– desmoplastic stroma 74

– histology 74

– of squamous cell carcinoma of the vulva 73

basaloid squamous carcinoma 74

basaloid VIN with basaloid carcinoma 74

basosquamous carcinoma of the vulva 81

B–cell lymphoma

– and adult granulosa cell tumor 1142

– and carcinoma 1142

– and dysgerminoma 1142

– and myeloid sarcoma 1142

– and spindle cell sarcoma 1142

– in ovary, histology 1139

– in ovary, differential diagnosis 1142

– in uterine cervix, histology 1144

– ovarian involvement, histology 1142

– primary uterine lymphoma 1143

BCL–2 proto–oncogene 436

Bednar tumor 1179

Behçet syndrome 24, 26

Ber EP4 407

beta–human chorionic gonadotropin 540

beta–lactamase–resistant anti–staphylococcal

antibiotic 120

Bethesda system (TBS) 232

– terminology 197

bicornuate uterus 308

bilharziasis 548

– of the cervix 176

biomarker for invasive squamous cell

carcinoma of the cervix 266

birth asphyxia 1061

bladder 107

blastocyst 1000

Blastomyces dermatitidis 548, 586

blood supply 580

blood–borne infection 583

blue nevus 132, 144

– malignant 94

– of the endocervix 185

blue rubber bleb nevus syndrome 1179

body mass index 360

borderline condyloma 211

borderline ovarian tumor 590

borderline soft tissue neoplasm, involving

gynecologic tract 1179

borderline tumor, and endometriosis 663

botryoid rhabdomyosarcoma 505

– histology 508

bovine papillomavirus (BPV) 200

BRCA mutation 560, 564

– and ovarian cancer
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breaking down endometrium, histology 330

breast cancer 335

– metastatic to the endometrium 441

– metastatic, histology 441

breast carcinoma, ovarian involvement 967

Brenner–mucinous tumor, mixed 767

Brenner tumor 132, 668, 701, 737, 765

– andmetastatic carcinoid tumor inovary 958

– benign 765

– histology 765, 766

– with functioning stroma 833

– withmucinous cystadenoma, histology 766

Breslow measurement 93

Breus’mole, maternal circulatory disorders 1040

bullous dermatosis 121

– noninfectious 28

bullous disease of childhood of the vulva,

benign chronic 31

– differential diagnosis 32

bullous disease of the vulva 27

bullous erythema multiforme 121

bullous lesion of the cervical squamous mucous

membrane 175

bullous pemphigoid 28

– histology 30

bullous–like diseases of the vulva, differential

diagnosis 29

Burkitt’s lymphoma 1138

– and Epstein–Barr virus 1140

– in ovary, histology 1140

buserelin acetate 334

C
C Topical cortical steroid 22

CA125 407

CAF see cellular angiofibroma (CAF)

calcification

– and gonadoblastoma 894, 896

– and ovarian stromal metaplasia 611

calcifying fibrous tumor, of peritoneum 640

calcinosis of the vulva 45

caldesmon 461, 463, 489

Call–Exner body

– and AGCT 796

– of the granulosa cell tumor 958

calretinin, and sex cord–stromal tumor 787

Calymmatobacterium granulomatous 14

cambium 141

– layer 129

– tumor cell layer 141

Cancer Genome Atlas 733

Candida 115, 548, 626

– albicans 115

– albicans infection of the cervix 176

– glabrata 115

– infection, diseases of placenta 1026

– peripheral funisitis, histology 1026

– tropicalis 115

– vaginitis 116

candidiasis 115, 213

– of the vulva 20
CAP Surgical Pathology Cancer Case

Summary/Checklist 72

capillary hemangioma of uterine cervix 1178

carbon pigment granuloma in the ovary,

histology 587

carcinoembryonic antigen (CEA) 84, 87

– adenocarcinoma in situ (AIS) 231

– hepatoid carcinoma of the ovary 923

– staining 278

– yolk sac tumor 863

carcinoid syndrome 955

– and ovarian tumor 835

carcinoid tumor 147

– and heterologous Sertoli–Leydig cell

tumor 821

– and idiopathic germ cell tumor 834

– of the cervix, atypical 291

– of the cervix, typical 291

– of the cervix, well–differentiated 291

– of the ovary 883

– ovarian involvement 954

carcinoma

– arising in endometrial polyp 346

– and lymphoma of lower female genital

tract 1151

– occult 561

– of the appendix with neuroendocrine

differentiation, ovarian involvement 954

– of the fallopian tube 554

– of the fallopian tube, clinical features 554

– of the fallopian tube, differential

diagnosis 566

– of the fallopian tube, FIGO stage 554

– of the fallopian tube, gross features 556

– of the fallopian tube, histologic features 556

– of the fallopian tube,

immunohistochemical features 558

– of the fallopian tube, intraoperative

features 556

– of the fallopian tube, molecular

features 563

– of the fallopian tube, pathogenesis 563

– of the fallopian tube, prognosis 559

– of the fallopian tube, treatment 559

– of the ovary, intraepithelial 735

– of the ovary, invasive 735

– of the thyroid, ovarian involvement 981

– of the vulva, American Joint Committee

on Cancer (AJCC) staging 66

– of the vulva, FIGO staging 66

– of vulvar sweat gland origin 89

– well–differentiated, treatment with

progestins 378

carcinoma in situ 194

– of the endometrium 360, 386

– of the fallopian tube 554

carcinosarcoma 146, 394, 496, 771

– histology 427, 428

– of the fallopian tube 568

– of the urethra 97

– of the uterus 500
– of the uterus, staging 456

– ovarian cancer 702

cardinal ligament of Mackenrodt 156

cartilaginous in endometrium 342

caruncle 45

caseating granuloma 16

cavernous angiomatosis of uterus 1178

cavernous hemangioma

– of uterine cervix 1178

– of uterus 1178

CD138 immunohistochemical staining 325

CDX2, cervical adenocarcinoma 278

CEA see carcinoembryonic antigen (CEA)

cell carcinoma

– and steroid cell tumor not otherwise

specified (NOS) 831

– within endometriotic cyst, histology 662,

663

cellular angiofibroma (CAF)

– age distribution of patients 1160

– behavior 1168

– clinical features 1167

– differential diagnosis 1168

– histology 1167

– pathologic findings 1167

– treatment 1168

cellular fibroma 807

– histology 810

cellular leiomyoma 462

– highly 483

– highly, histology 463, 484

– highly, positive staining for desmin 463

cellular oncogene 267

cellular proliferation 462

cellular thecoma, and adult granulosa cell

tumor 794

central nervous system, ovarian involvement 982

cerebral palsy (CP) 1061

cervical adenocarcinoma

– genetic predisposition 274

– precursor 225

– precursor, epidemiology 226

– precursor, etiology 226

– precursor, historical perspective 225

– precursor, terminology 225

– prevalence 273

cervical adenomyoma 185

cervical biopsy 225

cervical cancer 254

– etiology 198

– human papillomavirus 199

– incidence 261

– incidence in the USA 198

– precursor lesion, Bethesda system

terminology 197

– precursor lesion, terminology 197

– precursor lesion, WHO classification 197

– precursor, management 240

– precursor, TBS classification 233– risk

factors 206

– steps in the development 195
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cervical candidal infection 176

cervical carcinogenesis, steps 195

cervical carcinoma 65

– pathogenesis, HPV infection 262

cervical cytologic screening 232

cervical cytology 232

– impact of age on cytological

abnormalities 198

– limitations 232

– strengths 232

– TBS terminology 233

cervical ectopy 162

cervical ectropion, embryologic basis 112

cervical endometriosis 654

– histology 655

cervical fungal infection 176

cervical ganglioneurom 185

cervical germ cell tumor 295

cervical hemangioma 185, 1178

cervical HSV infection 175

cervical intraepithelial glandular neoplasia

(CIGN) 226

cervical intraepithelial neoplasia (CIN) 56,

194, 197

– grade 1 (CIN 1), biopsy–confirmed,

management 246

– natural history 224

– progression 224

– regression 224

– terminology 216

cervical leiomyoma 185

cervical lipoma 185

cervical lymphangioma 185

cervical melanosis 185

cervical mixed epithelial and mesenchymal

tumor 294

cervical neurofibroma 185

cervical papillary adenofibroma 185

cervical schistosomiasis 177

– Schistosoma haematobiium ova,

histology 177

cervical squamous carcinoma precursors 208

cervical stenosis 323

cervical tissue, , immunohistochemical staining

pattern 159

cervical vasculitis 177

cervical viral infection 175

cervicitis 170

– bacterial 174

– chlamydial 174

– chronic 173

– chronic, histology 173

– follicular 173

– infectious 173

– mucopurulent 174

– noninfectious 172

cervicovaginitis emphysematosa 177

cervix 107

– anatomy 157

– benign diseases 155

– benign tumor 182
– blood supply 156, 157

– carcinoma 253

– categories of invasive carcinoma 254

– epithelial tumor 286

– fungal diseases 176

– granulomatous infection 174

– gross structural changes 111

– heterologous tissue 188

– heterotopic mature cartilage 188

– histology 156

– innervation 156

– lymphatic drainage 157

– miscellaneous tumors 185

– modified World Health Organization

histological classification of invasive

carcinomas 254

– parasitic diseases 176

– physiology 156

– precancerous lesions 193

– protozoal diseases 176

– secondary tumors 295

– skin 188

– tumor 253

– tumor, four–stage system of the

International Federation of Gynecologists

and Obstetricians (FIGO) 254

– tumor–like lesions 187

– viral diseases 175

cervix uteri

– carcinoma, FIGO staging 255

– normal 156

CGH see comparative genomic hybridization

(CGH)

Chagas’ disease of the cervix 176

chancre, syphilis 12, 13

chancroid 6, 15, 175

– differential diagnosis 15

cheilitis granulomatosa 25

chemotherapy, and high–grade serous

carcinoma of the ovary 730

Chlamydia 15

– trachomatis 16, 207, 325, 543

– trachomatis cervicitis 174

chlamydial infection of the cervix 174

chloroma 1150

chondroid syringoma 41

chondroma

– of the fallopian tube 553

– of the ovary 917

chondrosarcoma 427

– involving gynecologic tract 1195

– of the fallopian tube 568

– of the ovary 918

chorangiocarcinoma

– features 1125

– histology 1127

– pathogenesis 1126

chorangioma of the placenta 1065

chorangiopagus parasiticus, multiple

pregnancy 1019

chorangiosis, fetal circulatory disorders 1045
chorioamnionitis, chronic 1033

choriocarcinoma 867, 1076

– and syncytiotrophoblast 869

– clinical behavior 869, 1107

– clinical features 868, 1101, 1102

– differential diagnosis 1105

– gestational 1101

– gross features 868

– gross findings 1102

– histogenesis 868

– histology 868, 1103–1105

– immunohistochemical features 868

– microscopic features 868

– microscopic findings 1103

– of the cervix 295

– of the endometrium 440

– treatment 869, 1107

chorion 1001

chorion laeve 1002

– anatomy, histology 1081

– ETT 1115

– formation, schematic representation 1079

chorionic vasculitis, diseases of placenta 1024

chorionic vessel thrombus 1041

chorionic villus and implantation site,

histology 1081

chorionicity, multiple pregnancy 1008

chorionic–type intermediate trophoblast 1078

– and ETT 1115

– morphology 1079

chorionic–type intermediate trophoblastic cell

– functional aspects 1085

– placental site nodule 1121

cicatricial pemphigoid 28, 29

cigarette smoking 65

– as risk factor for cervical cancer 206

ciliated carcinoma 413

ciliated cell change 366, 382

ciliated cysts of the vulvar vestibule 37

ciliated epithelial cell 339

ciliated metaplasia in endometrium 339

– histology 339

CIN see cervical intraepithelial neoplasia (CIN)

circulatory disorders of placenta 1033

cisplatin

– malignant mesodermal mixed tumor

(MMMT) 430

– treatment of serous carcinoma 423

Clark classification of cutaneous melanoma 93

Clark’s Level 68, 93, 143

classification, Bethesda system (TBS) 2001 233

CLC see corpus luteum cyst (CLC)

clear cell adenocarcinoma

– of the cervix 165

– of the urethra 96

– of the vagina 111, 138

– of the vagina, clinical features 138

– of the vagina, general features 138

– of the vagina, gross findings 138

– of the vagina, microscopic findings 139

– prognosis 140
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clear cell adenofibroma 758

clear cell adenosquamous carcinoma of the

cervix 287

clear cell carcinoma 339, 394, 412, 759, 856

– and dysgerminoma 763

– and endometriosis 759, 762

– and steroid cell tumor not otherwise

specified (NOS) 831

– and struma ovarii 763

– and yolk sac tumor 763

– clinical behavior 765

– clinical findings 759

– differential diagnosis 763

– DNA copy number changes 764

– gene expression 764

– gross findings 759

– histology 139, 423–425, 760–762

– hobnail type cells, histology 424, 425

– immunohistochemistry 762

– marker 762

– microscopic findings 760

– molecular biology 764

– mutation analyses 764

– of the cervix 285

– of the cervix, differential diagnosis 285

– of the cervix, histology 285

– of the cervix, prognosis 285

– of the endometrium 423

– of the endometrium, differential

diagnosis 424

– of the endometrium,

immunohistochemical findings 425

– of the endometrium, survival rates 425

– of vagina, clinical behavior 140

– of vagina, differential diagnosis 140

– of vagina, flat, histology 139

– of vagina, treatment 140

– operative findings 759

– patterns 760, 763

– solid and hobnail cells 140

– treatment 765

clear cell hidradenocarcinoma 89

clear cell hidradenoma 41

clear cell leiomyoma 465

clear cell lesion 668

clear cell metaplasia in endometrium 339

– histology 340

clear cell myoblastoma 41

clear cell of the endometrium 416

clear cell sugar tumor of the lung 1185

clear cell tumor, of the ovary 758

clitoral enlargement 5

clitoral hypertrophy 5

clitoris 3, 4

– developmental abnormalities 5

CLM see corpus luteum of menstruation (CLM)

cloacogenic adenocarcinoma 86

cloacogenic carcinoma 86

clomiphene, and ovarian hyperstimulation

syndrome 596

clue cell 117
CMV see cytomegalovirus (CMV)

c–myc 267

Coccidioides immitis 548

coccidioidomycosis 586

coitus 111

collagen metabolism 19

collar 111

collarette 43

College of American Pathologists (CAP),

ovarian cancer 702

colonic endometriosis, histology 657

colposcopy 225, 242

columnar differentiation 167

columnar epithelium

– of the cervix 159

– of the cervix, histology 158

comparative genomic hybridization (CGH) 756

complete hydatidiform mole 1090

– behavior 1094, 1097

– clinical features 1091

– differential diagnosis 1094, 1095

– gross findings 1091

– histology 1092, 1093, 1098

– microscopic findings 1092

– pathologic features 1097

– treatment 1094

compound 159

– nevus of the vulva 33

condyloma 6, 137

– acuminatum 6, 7, 65, 70, 76, 267

– acuminatum of the vagina 128

– acuminatum, differential diagnosis 8

– lata 6

– lata, histology 12

– latum 13

– latum, acanthosis 13

– planum 209

condylomatous carcinoma

– histology 75

– of squamous cell carcinoma of the vulva 74

– of the cervix 271

condylomatous VIN lesion 62

cone biopsy 259, 275

– early invasive squamous cell carcinoma of

the cervix and residual disease in the

postcone hysterectomy specimen 261

congenital adrenal hyperplasia, and PCOS 600

congenital anomaly of the fallopian tube 549

congenital lesion 581

congenital nevus of the vulva 33

conjoined twins 1009

connective tissue disorder, andovarian tumor 839

contact dermatitis

– of the vagina 120

– of the vulva 23

Coombs’ test, mature cystic teratoma 876

cord entanglement, multiple gestation 1013

corpus luteum cyst (CLC) 591, 592

– and ORS 618

– clinical behavior 594

– clinical features 591
– gross findings 592

– histology 593

– microscopic findings 592

– pathogenesis 593

– treatment 594

corpus luteum of menstruation (CLM) 591

cortical cords of ovary 531

cortical fibromatosis 605

cortical fibrosis, and ovarian changes 617

cortical granuloma

– frequency 588

– histology 588

– of the ovary 588

Corynebacterium 114

– diphtheria 119

– minutissimum 17

Cowden syndrome 399

– oncogenes 399

COX–2 see cyclooxygenase 2 (COX–2)

coxcomb 111

CP see cerebral palsy (CP)

Crohn’s disease 25, 26, 627

– and granulomatous oophoritis 588

– fallopian tube 548

– microscopic findings 26

– vaginal symptoms 121

cryosurgery 225

crystal of Reinke

– and adult granulosa cell tumor 792

– and Leydig cell cell tumor 828

– and Leydig cell cell tumor 829

– and Leydig cell hyperplasia 609

– and ovarian tumors with functioning

stroma 832

– and pregnancy luteoma 608

– gonadoblastoma 895

– Leydig cell 817

CT see cytotrophoblast (CT)

curettage 348

– effects on endometrium 352

Cushing’s syndrome 829, 835, 837

– and PCOS 600

– and resistant ovary syndrome 613

cutaneous disorders, and ovarian tumor 840

cutaneous endometriosis 658

– histology 659

cutaneous melanoma, Clark classification 93

cutaneous myxoma

– age distribution of patients 1160

– histology 1164

cutaneous ulceration 26

cyclic medroxyprogesterone acetate treatment

of hyperplasia 377

Cyclin D1 64

cyclooxygenase 2 (COX–2) 266

cyclophosphamide (PAC), treatment of serous

carcinoma 423

cyclosporine 22

cyst 130

– corpus luteum 591

– of the canal of Nuck 38
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– of the cervix 185

– of the portio vaginalis and vagina 177

– of the vagina 126

– of the vulva 35

– SEI 589

– solitary follicle 591

cystadenofibroma

– of the fallopian tube 553

– of the ovarian cancer 703

– of the ovarian cancer, histology 704

cystadenoma 552

– and SEI cyst 589

– of the ovary 735

– of the vulva 37

– ovarian cancer 703

– ovarian cancer, histology 704

cystic atrophy 332, 366

– histology 318

cystic granulosa cell tumor, and follicle cyst 594

cystic lymphangioma, multilocular 633

cystic mesothelioma, low–grade 636

cystic ovarian tumor, and hyperreactio

luteinalis (HL) 596

cysticercosis 548

cystocele 124

cystosarcoma phyllodes 44

cytokeratin 317, 407, 489

– immunoreactivity 461

cytologic abnormality, management 240

cytomegalovirus (CMV) 16, 326, 585

– clinical significance 1030

– diseases of placenta 1029

– endometritis 326

– infection 10

– inclusions, histology 1029

– oophoritis 585

– pathology 1029

– placentitis, histology 1029

– vulvitis 10

cytoplasmic vacuolation 410

cytotoxic drugs, and ovarian changes 617

cytotrophoblast (CT) 1000, 1076

– functional aspects 1083

– morphology 1078

D
dapsone 22

Darier disease disease 29

decidua 1005

– of the fallopian tube, histology 534

decidual pseudopolyp of the cervix 187

decidual vasculopathy, maternal circulatory

disorders 1034

decidualization 334, 350

decidualized stroma 334

deciduitis, chronic 1033

deep angiomyxoma 1160

depigmentation of the vulva 32

depletion in follicle numbers, and ovarian

changes 617

depth of excision 80
depth of invasion 68, 86, 275, 434

– and presence of lymphvascular space

involvement 259

– method of measurement 68, 257

– of vulvar tumor, characterization of 80

– plotted against lymphadenectomy with

inguinal lymph node metastasis 70

– usual type of endocervical

adenocarcinoma 276

depth of myometrial invasion, statistical model

of survival 439

dermal desmoplasia 67

dermatitis

– herpetiformis 29

– medicamentosa 23

– seborrheic 22

dermatofibrosarcoma protuberans (DFSP)

– histology 1180, 1181

– involving gynecologic tract 1179

dermatomyositis 839

dermatophyte infection of the vulva 20

dermatoses, noninfectious bullous 5

dermoid cyst

– and idiopathic germ cell tumor 834

– and prolactin secretion 839

DES 111, 138, 146

desmin 461, 489, 508

desmoid tumor

– behavior 1176

– clinical features 1175

– histology 1176

– pathologic findings 1175

– treatment 1176

desmoplastic mesothelioma 630

desmoplastic small round cell tumor

(DSRCT) 638

– clinical features 638

– differential diagnosis 640

– histology 639

– pathologic findings 638

desquamative inflammatory vaginitis 121

developmental abnormalities, vulva 4

DFSP see dermatofibrosarcoma protuberans

(DFSP)

DFSP with fibrosarcomatous transformation

(DFSP–FS) 1179

DHES see androgen dehydroepiandrosterone

sulfate (DHES)

diabetes 396

– mellitus 361

– mellitus, pathologic finding in

placenta 1060

diameter of the tumor 68

diamnionic dichorionic placenta 1008

– histology 1010

diamnionic monochorionic placenta

1009–1011

– histology 1010

DIC see disseminated intravascular

coagulation (DIC)

dichorionic placenta and twin gestation 1008
dienestrol 111

diet as risk factor for cervical cancer 207

diethylstilbestrol (DES) 111, 285, 307

differential diagnosis

– of absent ovary 581

– of adenocarcinoma in situ (AIS) of the

cervix 229

– of adenofibroma of the endometrium 349

– of adenofibroma of the uterus 501

– of adenoid cystic carcinoma of the

Bartholin gland 87

– of adenosarcoma of the uterus 505

– of adult granulosa cell tumor 793

– of aggressive angiomyxoma 1160

– of alveolar soft part sarcoma (ASPS)

510, 1187

– of angiokeratoma 42

– of angiomyofibroblastoma 1166

– of atypical polypoid adenomyoma in

endometrium 348

– of Bartholin gland tumor 87– of benign

chronic bullous disease of childhood of

the vulva 32

– of bullous–like diseases of the vulva 29

– of carcinoma of the fallopian tube

– of cellular angiofibroma 1168

– of chancroid 15

– of choriocarcinoma 1105

– of clear cell carcinoma 763

– of clear cell carcinoma of the cervix 285

– of clear cell carcinoma of the

endometrium 424

– of clear cell carcinoma of vagina 140

– of complete hydatidiformmole 1094, 1095

– of condyloma acuminatum 8

– of dysgerminoma 853

– of dysplastic nevus 34

– of edema fluid within the ovary 606

– of edema of the ovary 606

– of embryonal carcinoma 865

– of embryonal rhabdomyosarcoma of the

vagina 142

– of endometrial hyperplasia 366

– of endometrial intraepithelial carcinoma

(EIC) 388

– of endometrial polyp 345

– of endometrial stromal nodule of the

uterus 483

– of endometrial stromal sarcoma (ESS) 491

– of endometrioid adenocarcinoma 754

– of endometrioid adenocarcinoma with

squamous epithelium 415

– of endometrioid carcinoma 407

– of epithelioid sarcoma 1189

– of ETT 1117

– of exaggerated placental site

(reaction) 1120

– of genital rhabdomyoma 1177

– of gonadoblastoma 896

– of granular cell tumor 1170

– of granuloma venereum 15
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– of granulosa cell proliferations of

pregnancy 609

– of hemangiopericytoma (HPC) 1182

– of heterologous Sertoli–Leydig cell

tumor 819

– of high–grade squamous intraepithelial

lesion (HSIL) of the cervix 220

– of human papillomavirus (HPV)

infection 8

– of hyperreactio luteinalis (HL) 596

– of immature teratoma 871

– of insular carcinoid tumor 884

– of invasive mole 1100

– of juvenile granulosa cell tumor 803

– of Krukenberg tumor 941

– of leiomyoma with lymphoid

infiltration 1150

– of lichen planus 22

– of lichen sclerosus 18

– of lichen simplex chronicus 20

– of low grade serous tumor 719

– of low grade squamous intraepithelial

lesion (LSIL) of the cervix 211

– of lymphoma of lower female genital

tract 1151

– of lymphoma of the urethra 97

– of malignant lymphoma of the vulva 94

– of malignant melanoma of the vulva 92

– of malignant mesodermal mixed tumor

(MMMT) 428

– of malignant transitional cell tumor 769

– of melanoma of the vagina 144

– of Merkel cell tumor of the vulva 95

– of metaplasia of the endometrium 385

– of metastatic acinar cell carcinoma from

the pancreas in ovary 962

– of metastatic breast carcinoma in

ovary 969

– of metastatic carcinoid tumor in

ovary 957

– of metastatic carcinoma from the

extrahepatic bile duct in ovary 964

– of metastatic carcinoma from the gall

bladder in ovary 964

– of metastatic hepatocellular carcinoma

from the liver in ovary 965

– of metastatic intestinal carcinoma in

ovary 947

– of metastatic intestinal–type

adenocarcinoma of the stomach in

ovary 943

– of metastatic malignant melanoma in

ovary 976

– of metastatic ovarian carcinoma from the

pancreas in ovary 960

– of metastatic pulmonary tumor in

ovary 978

– of microcystic stromal tumor 810

– of mixed germ cell–sex cord–stromal

tumor 900

– of mucinous carcinoid tumor 887
– of mucinous carcinoma 747

– of mucinous carcinoma of the

endometrium 416

– of mucinous tumor arising in mature

cystic teratoma 879

– of myeloid sarcoma 1154

– of myomelanocytic tumor 1186

– of nodular fasciitis 1174

– of nonkeratinizing squamous carcinoma

of the cervix 293

– of ovarian diffuse large B–cell

lymphoma 1142

– of ovarian fibromatosis 606

– of ovarian lymphoma 1140

– of Paget disease of the vulva 84

– of partial hydatidiform mole 1096

– of PEComa 479

– of perivascular epithelioid cell tumor

(PEComa) 1186

– of placental site nodule 1123

– of plasmacytoid squamous cell carcinoma

of the vulva 79

– of polycystic ovary syndrome (PCOS) 599

– of polypoid lesions of the cervix 183

– of pregnancy luteoma 608

– of PSTT 1111

– of rhabdomyosarcoma of the uterus 509

– of sarcoma of the urethra 97

– of secretory carcinoma 412

– of serous carcinoma of the

endometrium 420

– of Sertoli cell tumor 813

– of small cell carcinoma of the cervix 293

– of solitary fibrous tumor (SFT) 1182

– of solitary follicle cyst 594

– of squamous intraepithelial lesion

(SIL) 134

– of steroid cell tumors not otherwise

specified (NOS) 831

– of stromal hyperplasia 602

– of stromal hyperthecosis 602

– of superficial angiomyxoma 1164

– of superficial spreading malignant

melanoma 92

– of trabecular carcinoid tumor 885

– of ulceration of the vulva 16

– of undifferentiated endometrial sarcoma

(UES) 495

– of usual type of adenocarcinoma of the

cervix 278

– of vaginal intraepithelial neoplasia

(VAIN) 134

– of verrucous carcinoma 77

– of villoglandular carcinoma 411

– of vulvar intraepithelial neoplasia [VIN] 63

– of vulvitis granulomatosa 25

– of yolk sac tumor 862

– of metastatic renal tumor in ovary 972

– of vesticular bullous diseases of the vulva 29

differentiated VIN 62

diffuse embryoma 866
diffuse laminar endocervical glandular

hyperplasia (DLEGH) 180

– histology 181

diffuse leiomyomatosis of the uterus 468

diffuse multifocal chorangiomatosis, fetal

circulatory disorders 1045

diffuse nonlobular androblastoma 825

diffuse peritoneal leiomyomatosis 669

dihydrotestosterone 602

dirty necrosis, metastatic intestinal carcinoma

in ovary 948

disordered proliferative endometrium 331

dispermic monovular twinning 1007

dissecting leiomyoma of the uterus 468

disseminated intravascular coagulation (DIC),

ovarian tumor 840

disseminated peritoneal adenomucinosis

(DPAM) 742, 743

– and PMCA 743

– histology of ovarian involvement 743

disseminated peritoneal leiomyomatosis (DPL)

– histology 471

– of the uterus 470

distal villous hypoplasia, maternal circulatory

disorders 1035

dizygous twin 1007

DLEGH see diffuse laminar endocervical

glandular hyperplasia (DLEGH)

Donovan body 14

donovanosis 14

doxorubicin, treatment of serous carcinoma 423

DPAM see disseminated peritoneal

adenomucinosis (DPAM)

DPL see disseminated peritoneal

leiomyomatosis (DPL)

drug–hypersensitive reaction 23

DSRCT see desmoplastic small round cell

tumor

DUB see dysfunctional uterine bleeding (DUB)

ductal eccrine carcinoma 89

duplication

– abnormalities, multiple pregnancy 1019

– of the vagina 113

dysfunctional uterine bleeding (DUB) 329

dysgerminoma

– and calcification 852

– and clear cell carcinoma 763

– and gonadoblastoma 850, 892, 896

– and heterologous Sertoli–Leydig cell

tumor 820

– and human chorionic gonadotropin

(hCG)

– and primary amenorrhea 851

– and syncytiotrophoblastic giant cell 853

– and yolk sac tumor 862

– clinical behavior 854

– clinical features 850

– cytogenetic features 849

– differential diagnosis 853

– gross features 851

– histogenesis 849
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– histology 852–854

– immunohistochemical features 853

– microscopic features 851

– molecular features 849

– prevalence 850

– prognosis 855

– treatment 854

– with syncytiotrophoblast cellls 833

dyspareunia 130

dysplasia 194

– mild 197

– moderate 196, 197

– of the vaginal vault 133

– severe 196, 197

dysplastic melanocytic nevus of the vulva 34

dysplastic nevus

– differential diagnosis 34

– distinguishing from melanoma 34

– distinguishing from superficial spreading

malignant melanoma 92

– of the vulva 34

dysplastic nevus syndrome 35

dystrophy

– hyperplastic 17, 20

– of the vulva 17

E
early abortion 1064

early amnion rupture sequence 1047

early complete mole, histologic features 1093

ECC see endocervical curettage (ECC)

ecchymosis, subcutaneous 18

eccrine acrospiroma 41

eccrine duct, benign tumor of 41

eccrine hidradenocarcinoma 89

eccrine porocarcinoma 89

eccrine sweat gland adenoma of clear cell

type 41

echinococcosis

– of the cervix 176

– of the ovary 585

Echinococcus granulosus 548

ectocervix 106

ectopic decidua

– beneath pelvic peritoneum, histology 669

– histology 611

– within pelvic lymph node, histology 671

ectopic pregnancy 317, 539

– clinical features 540

– clinicopathologic features 541

– etiology 539

– external view of dilated fallopian 540

– exuberant intermediate trophoblast

proliferation, histology 541

– pathologic features 540

– sequelae 541

ectopic tissue 581

ectropion 162

eczema, chronic 22

eczematous lesion 81
edema

– and fibroma 807

– and sex cord–stromal tumor during

pregnancy 825

– of the ovary 603

– of the ovary andmyxoma of the ovary 910

– of the ovary clinical behavior 606

– of the ovary clinical features 603

– of the ovary differential diagnosis 606

– of the ovary gross findings 604

– of the ovary histology 605

– of the ovary microscopic findings 604

– of the ovary pathogenesis 606

– of the ovary treatment 606

EFT see Ewing family tumor (EFT)

EGFR see epidermal growth factor

receptor (EGFR)

EIC see endometrial intraepithelial

carcinoma (EIC)

EIN see endometrial intraepithelial neoplasia

(EIN)

elastase–type protease 19

elastocollagenous bundle 19

electrosurgical rollerball, effects on

endometrium 351

EMA see epithelial membrane antigen (EMA)

EMBLT see endocervical–like mucinous

borderline tumor (EMBLT)

embryo, female

– transverse section 532

– ventral aspect of coronal section 531

embryoid body, polyembryoma 867

embryonal carcinoma 864

– and idiopathic germ cell tumor 834

– and yolk sac tumor 862

– clinical behavior 865

– clinical features 864

– differential diagnosis 865

– gross features 864

– histology 864–866

– immunohistochemical features 865

– microscopic features 864

– treatment 865

embryonal rhabdomyosarcoma 507, 914

– and lymphoma of lower female genital

tract 1151

– and myxoma 911

– botryoid type 294

– botryoid type, histology 141

– botryoid type, histology 142

– histology 294

– of the vagina 140

– of the vagina, clinical behavior 142

– of the vagina, clinical features 140

– of the vagina, differential diagnosis 142

– of the vagina, general features 140

– of the vagina, gross findings 141

– of the vagina, microscopic findings 141

– of the vagina, treatment 142

emphysematous endometritis 353
emphysematous vaginitis 119

encapsulating peritonitis 630

endocervical adenocarcinoma 408

– endometrioid type 275

– endometrioid type, histology 284

– mucinous type 280

– usual typ 275

– usual type, histology 276

– usual type, HPV 16 DNA, histology 278

– usual type, p16 expression, histology 277

– villoglandular type, histology 283

endocervical columnar cell,

immunohistochemical staining pattern 159

endocervical curettage (ECC) 224, 246

endocervical dysplasia 226

endocervical epithelium

– inflamed, histology 230

– reparative changes 229

endocervical gland 159, 229, 281

– benign proliferation 177

– inflamed 230

endocervical glandular hyperplasia, NOS,

histology 181

endocervical hyperplasia

– microglandular 177

– NOS 180

endocervical mucosa 163

– cleft–like infoldings and tunnel–like

collaterals, histology 160

– columnar mucin–filled endocervical cells,

histology 160

– histology 161

endocervical polyp 182, 505

– atypical 295

– histology 183

endocervical reparative atypia, histology 171

endocervical stromal sarcoma 294

endocervical tunnel cluster 186

– histology 186

endocervical–like mucinous borderline tumor

(EMBLT) 650

endocervical–type adenocarcinoma 280

endocervicitis 174

endocervicosis 180, 628, 667

– of the cervix, histology 182

– of urinary bladder, histology 667

endocervix 106, 156

– atypical reactive proliferation 352

endocrine tumor, and steroid cell tumor not

otherwise specified (NOS) 831

endodermal sinus tumor (EST) 94, 144, 856

endometrial ablation

– effects 351

– reaction to previous, histology 352

endometrial adenocarcinoma, primary 278

endometrial autolysis 354

endometrial biopsy 352

– specimen, artifacts 320

– specimen, cervical mucus, histology 322

– specimen, contaminants 321
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– specimen, extrauterine tissue 323

– specimen, histiocytes, histology 322

– study 372

endometrial breakdown, features 329

endometrial cancer

– precursor 360

– risk 396

endometrial carcinoma 139, 323, 393

– cervical involvement 434

– classification 394, 395

– clinical risk factors 432

– constitutional factors 395

– diet as risk for 396

– endometrial hyperplasia 436

– endometrial metaplasia 436

– epidemiology 394

– etiology 395

– FIGO staging 433

– hereditary syndromes 398

– histologic grade risk factors 432

– hormonal stimulation as risk for 395

– International Society of Gynecological

Pathologists (ISGYP) classification 394

– lymph node metastases 435

– mixed types 426

– models for predicting prognosis 438

– molecular genetics 396

– myometrial invasion 433

– pathogenetic forms 394

– peritoneal cytology 434

– ploidy 436

– precursor lesions 359

– precursor lesions, pathologic findings 380

– progestin treatment 376

– prognostic factors 431

– risk factors 431

– steroid receptors 436

– surgical–pathological staging 433

– type I 394

– type II 394

– vascular invasion 435

– World Health Organization (WHO)

classification 394

endometrial cellular changes

– cellular differentiation 378

– classification 379

– metaplasia 378

endometrial curettage specimen, study 372

endometrial cycle 312

endometrial cytoplasmic changes

– classification 379

– management 385

endometrial endometrioid carcinoma 408

endometrial epithelial metaplasia 336

endometrial fibrosis 352

endometrial gland

– optically clear nuclei in pregnancy,

histology 316

– with ciliated cell change 366

endometrial glandular breakdown 366
endometrial glandular dysplasia 387

endometrial glandular proliferation of

pregnancy 317

endometrial granuloma 328

endometrial hyperplasia 323, 360, 394

– adjunctive techniques in classification 372

– as risk factor for endometrial

carcinoma 436

– behavior 373

– classification 360

– clinical features 361

– definition 360

– differential diagnosis 366

– evaluation 364

– follow–up 373

– immunohistochemistry 373

– management 335, 375

– molecular genetics 373

– pathologic findings 361

– perimenopausal women,

management 377

– postmenopausal women,

management 377

– pregnancy 376

– premenopausal women, management 375

– progression 374

– regression 375

– reproducibility studies 372

– WHO classification 360

– without cytologic atypia 361

endometrial intraepithelial carcinoma

(EIC) 385

– behavior 389

– definition 385

– differential diagnosis 388

– extensive, minimal uterine serous

carcinoma, histology 388

– histology 386–388

– immunohistochemistry 387

– molecular biology 387

– pathologic findings 385

– polyp, histology 386

– serous 337, 346

– serous, p53 immunohistochemistry 346

– treatment 389

endometrial intraepithelial neoplasia (EIN) 372

endometrial leiomyoma 323

endometrial mesenchymal metaplasia 342

endometrial metaplasia 378

– as risk factor for endometrial

carcinoma 436

– classification 379

– clinical features 379

endometrial pipelle biopsy 320

endometrial polyp 323, 336, 337, 342, 505

– carcinoma 346

– diagnosis 345

– differential diagnosis 345

– histological features 343

– histology 343, 344
– hyperplasia 346

– pathological diagnosis 343

– with atypical stromal cells 345

– with atypical stromal cells, histology 345

– with serous endometrial intraepithelial

carcinoma, histology 346

endometrial resection, effects 351

endometrial sampling 319

– criteria for adequacy 319

endometrial smooth muscle tumor,

immunohistochemical finding 484

endometrial stroma, decidualized,

histology 334

endometrial stromal breakdown 366

endometrial stromal cell 467

– vacuolation, histology 321

endometrial stromal neoplasm 353

endometrial stromal nodule 353, 481

– differential diagnosis 491

– focal sex cord–like differentiation,

histology 483

– histology 481–482

– of the uterus 480

– of the uterus, clinical behavior 484

– of the uterus, clinical features 480

– of the uterus, differential diagnosis 483

– of the uterus, gross findings 480

– of the uterus, immunohistochemistry 482

– of the uterus, microscopic findings 481

– of the uterus, molecular pathology 482

– of the uterus, treatment 484

– smooth muscle differentiation, histology

482, 483

endometrial stromal proliferation 353

endometrial stromal sarcoma (ESS) 95, 336,

353, 480, 484, 652, 654

– and lymphoma of lower female genital

tract 1151

– CD10 staining 490

– clinical behavior 492

– clinical features 485

– cytokeratin staining 489

– desmin staining 489

– differential diagnosis 491

– fibroblastic/myofibroblastic variant,

histology 486

– glands, histology 489

– gross findings 485

– histology 486–488

– immunohistochemistry 488

– low–grade 483

– microscopic findings 486

– molecular pathology 488

– myxoid variant, histology 47

– of the uterus, staging 456

– progesterone receptor staining 490

– treatment 492

– WHO classification 485

endometrial stromal–smooth muscle tumor,

mixed 455



1216 Index
endometrial stromal tumor 455

– of the uterus 480

– classification 480

– histology 515

– immunohistochemical finding 484

– smooth muscle differentiation, histology

497–498

– starburst pattern, histology 497

– variant 496

– with sex cord–like elements (ESTSCLE) 498

endometrioid adenocarcinoma 146, 340, 348,

395, 409

– and uterine endometrial carcinoma 757

– arising in endometriosis 758

– clinical behavior 757

– clinical findings 751

– differential diagnosis 754

– distinction of serous adenocarcinoma 732

– DNA copy number changes 756

– gene expression 756

– gross findings 752

– immunohistochemistry 754

– microscopic findings 752

– molecular biology 755

– mutational analyses 755

– of the cervix 284

– of the vagina, histology 147

– operative findings 751

– poorly differentiated 732

– treatment 757

– with squamous differentiation 395

– with squamous epithelium 413

– with squamous epithelium, behavior 415

– with squamous epithelium, differential

diagnosis 415

– with squamous epithelium, gross

findings 414

– with squamous epithelium, microscopic

findings 414

– with squamous epithelium, treatment 415

endometrioid adenofibroma 749

– histology 749

endometrioid carcinoma 396

– adenomyosis, histology 406

– and adult granulosa cell tumor 795

– and Sertoli–Leydig cell tumor 822

– architectural grading 405

– behavior 409

– clinical features 400

– differential diagnosis 407

– FIGO grade 1, histology 401–403, 408

– FIGO grade 1, myoinvasive, histology 406

– FIGO grade 1, noninvasive, histology 407

– FIGO grade 2, histology 403, 404

– FIGO grade 3, histology 404, 405

– focal squamous differentiation, FIGO

grade 3, histology 414

– grading 401

– gross findings 400

– histologic effects of progestin 410

– histologic effects of radiation 410
– histologic effects of treatment 410

– histology 662, 752, 753

– immunohistochemical findings 407

– International Federation of Gynecology

and Obstetrics staging 405

– microscopic findings, grading 401

– myoinvasion 403

– of the fallopian tube 566

– oncogenes 396

– pathologic features 399

– poorly differentiated 753

– secretory type, FIGO grade 1, histology 412

– secretory type, FIGO grade 2, histology 413

– sites of lymph node metastasis 409

– squamous differentiation, FIGO grade 1,

histology 414

– treatment 409

– villoglandular type, histology 411

– well–differentiated 752

– well–differentiated, histology 368–370

– with mucinous differentiation,

histology 416

endometrioid differentiation 411

endometrioid ovarian carcinoma 748

endometrioid ovarian neoplasm 748

endometrioid stromal sarcoma (ESS) 772

endometrioid tumor 748

endometrioma, of ovary 646

endometriosis 37, 42, 113, 131, 146, 229,

566, 627

– and adenosarcoma 654

– and endometrioid adenocarcinoma 758

– and endosalpingiosis 654

– and neoplasm 661

– and salpingitis 653

– clinical features 644

– complications 646

– differential diagnosis 654

– effects of pregnancy 645

– epidemiologic factors 644

– etiologic factors 643

– etiology 642

– familial factors 643

– genetic factors 643

– histochemical studies 653

– histology of pregnancy–induced changes

651

– hormonal factors 643

– hyperplastic glandular changes 650

– immune factors 644

– in a postmenopausal woman,

histology 649

– in males 661

– involving the ovarian surface, histology 648

– laparoscopic findings 645

– management 335

– metaplastic glandular changes 650

– metaplastic theory 643

– metastatic theory 642

– microscopic findings 647

– of cul–de–sac 647
– of cul–de–sac, histology 648

– of lymph nodes 660

– of nervous system 661

– of ovary 646

– of rectosigmoid area 657

– of the cervix 177, 181, 230

– of the cervix, histology 182

– of the fallopian tube 539

– of the fallopian tube, histology 656

– of the kidney 658

– of the uterine cervix, histology 655

– of vagina, histology 656

– pathogenesis 642

– rare miscellaneous findings 653

– serum markers 645

– signs 644

– sites 646

– steroid receptor studies 653

– stromal changes 651

– symptoms 644

– ultrastructural studies 653

– unusual hormonal changes 650

– unusual microscopic findings 650

– usual sites 642

– with prominent elastotic stroma,

histology 652

– with prominent myxoid stroma,

histology 652

– with smooth muscle metaplasia,

histology 651

endometriosis-related infertility 645

endometriotic cyst

– and Liesegang ring, histology 653

– and solitary follicle cyst 594

– of ovary 646, 647

endometritis 323

– actinomyces 326

– acute, histology 324

– chronic, CD20, histology 325

– chronic, histology 324

– Herpes simplex virus 326

– histology 323

– mycoplasma 326

– specific forms 325

– syndecan immunohistochemical stain 325

– xanthogranulomatous, histology 324

endometrium 42

– abnormal bleeding, pertinent findings 375

– anatomy 307

– associated with anovulatory cycle 331

– associated with continuous combined

hormone regimes, histology 333

– associated with ectopic pregnancy 317

– associated with progestin–only

compound, histology 334

– atrophic 318

– benign diseases 305

– breaking down, histology 330

– CD10, histology 314

– CD56, histology 315

– chronic breakdown, histology 330
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– congenital defects 307

– disordered proliferative, histology 331

– early secretory phase, histology 310

– effects of exogenous hormonal agents and

drugs 332

– embryology 307

– estrogen receptor, histology 314

– gestational 315

– hematopoietic cells 314

– immunohistochemistry 314

– isthmic 312

– late–secretory, histology 311

– lower uterine segment 312

– lower uterine segment, histology 313

– lymphoid aggregates, histology 318

– menstrual phase 311

– menstrual phase, histology 312

– mid–secretory, histology 310

– normal cyclical 308

– postmenopausal 317

– proliferative 309

– proliferative phase 309

– secretory phase 309

– vascular anatomy 307

endomyometriosis 553, 582, 651

endophytic ulcer 70

endosalpingiosis 654, 664

– and atypical proliferative serous tumor

(APST) 710

– and chronic salpingitis 664

– and endometriosis 660

– and peritoneal serous tumor 665

– clinical findings 664

– histology 664, 665, 711

– of the fallopian tube 539

– pathologic findings 664

endosalpingiotic gland within pelvic lymph

node, histology 670

endothelioma 856

Entamoeba histolytica 119, 548

Enterobacteriaceae 14

Enterobius vermicularis 17, 119, 548, 585

– ovarian involvement 585

enterotoxin 120

eosinophilic ascites 630

eosinophilic change 380

eosinophilic cytoplasmic transformation 380

eosinophilic gastroenteritis 630

eosinophilic granuloma 132

eosinophilic metaplasia in endometrium 340

– histology 340, 341

eosinophilic peritonitis 630

eosinophilic T–cell vasculitis, histology 1034

eosinophilic vasculitis 1033

ependymoblastoma 889

ependymoma 889

epidermal growth factor (EGF) 313

– receptor (EGFR) 266, 438

epidermoid cyst 770

episiotomy 186

– scar–related endometriosis 659
episome 203

epithelial cell abnormality 233

epithelial cytoplasmic change 336

epithelial hyperplasia, histology 537

epithelial inclusion cyst

– atypical, histology 589

– histology 589

– periurethral 46

epithelial inclusion gland

– histology 589, 590

– vacuolar change, histology 590

epithelial membrane antigen (EMA) 407, 631

– and sex cord–stromal tumor 787

– small cell carcinoma of pulmonary

type 924

epithelial–nonepithelial tumor, mixed 455

epithelial tumor

– mixed 770

– mixed endometrioid differentiation 770

– mixed serous differentiation 770

– of the cervix 254

– of the endometrium 439

– of the fallopian tube 552

epithelial–mesenchymal tumor

– mixed 500

– of the fallopian tube 553, 567

– of the uterus 500

epithelioid angiosarcoma 638

– of peritoneum 641

epithelioid hemangioendothelioma

– involving gynecologic tract 1195

– of peritoneum 641

epithelioid leiomyoma

– clear cell variant 465

– of the uterus 465

epithelioid leiomyosarcoma of the

leiomyoblastoma type, histology 474

epithelioid sarcoma

– behavior 1191

– clinical features 1189

– differential diagnosis 1189

– histology 1190

– involving gynecologic tract 1188

– pathologic findings 1189

– treatment 1191

epithelioid smooth muscle cell 456

epithelioid smooth muscle tumor 465

– histology 465

epithelioid trophoblastic tumor (ETT) 267,

1076, 1113

– and placental site nodule, histologic

comparison 1126

– and chorionic–type intermediate

trophoblast 1115

– and PSTT, histologic comparison of

cytological features 1119

– and PSTT, histology 1118

– behavior 1119

– clinical features 1112, 1113

– differential diagnosis 1117

– gross findings 1114
– histology 1115–1117

– immunohistochemical features 1116

– microscopic findings 1114

– morphological features 1106

– of the cervix 295

– treatment 1119

epitheliotropic virus 200

epoöphoron 531

Epstein–Barr virus (EBV) 272

– and Burkitt’s lymphoma 1140

– infection 11

erythema multiforme 29

– histology 31

– of the vulva 31

erythematous lesion 81

erythematous macule 24

erythrasma 16

erythrocytosis, Sertoli–Leydig cell tumor 814

erythroderma of the vagina 120

Escherichia coli 118

– diseases of placenta 1025

ESS

– see endometrial stromal sarcoma (ESS)

– see endometrioid stromal sarcoma (ESS)

EST see endodermal sinus tumor (EST) 144

estradiol 312, 596

estrogen 158, 161, 331

– receptor 277, 313, 314, 338, 420

– receptor expression 277

– receptor of the cervix 158, 161

– related dysfunctional uterine bleeding 331

– replacement therapy 395, 409

– therapy 333

estrogenic stimulation 361, 379, 394, 597

ESTSCL see endometrial stromal tumors with

sex cord–like elements (ESTSCLE)

ETT see epithelioid trophoblastic tumor (ETT)

Eubacterium 114

Ewing family tumor (EFT) 1194

Ewing sarcoma (EWS) 1194

– histology 1194

exaggerated placental site (reaction) 1119

– differential diagnosis 1120

– features 1120

– histology 1120, 1121

excision, wide local 97

exocervicitis 174

exocervix 156

– estrogen receptors 158, 161

– zones of the epithelium 157

exophytic condyloma acuminata 175

– of the cervix 176

– of the cervix, histology 176

exophytic papillomatous mass 70

extracellular matrix 372

extrachorial placenta 1004, 1005

– clinical behavior 1004

– etiology 1004

– pathogenesis 1004

– pathology 1004

extragenital sarcoma, ovarian involvement 980
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extragenital tumor 935

extramedullary hematopoiesis

– and lymphoma of lower female genital

tract 1151

– in endometrium 342

– in endometrium, histology 1153

extramembranous pregnancy, diseases of the

placenta 1050

extranodal marginal zone lymphoma (MALT

lymphoma), primary uterine lymphoma 1144

extraovarian mucinous tumor 667

extraovarian primary tumor 929

extrauterine metastases 371

extrauterine tissue 323

extravillous (cyto)trophoblast 1076

F
factitial vulvitis 26

fallopian tube 107

fallopian tube 307

– acute salpingitis 542

– anatomic relationships with adjacent

structure 533

– anatomy 530

– arterial blood supply 532

– benign neoplasm 550

– carcinoma 689

– carcinoma, behavior 564

– carcinoma, p53 expression 565

– carcinoma, stage IA, histology 555

– carcinoma in situ/intraepithelial

carcinoma in prophylactic bilateral

salpingo–oophorectomy specimen 563

– congenital anomalies 549

– diseases 529

– embryology 530

– epithelial changes 537

– granulomatous inflammation 546

– gross anatomy 531

– gross examination 530, 535

– histiocytic inflammation 546

– histology 532

– hyperplasia 537

– hysterectomy 535

– infertility 542

– intussusception 549

– malignant neoplasm 554

– metaplasia 537

– neoplasm 550

– neoplasm, WHO classification 550

– nerve supply 532

– non–epithelial changes 537

– non–neoplastic lesions 537

– papilloma, histology 552

– parasites 548

– polyps 541

– prolapse 125, 549

– prolapse, histology 125, 126

– salpingectomy for benign disease 535

– salpingitis 542

– sectioning 536
– segments 533

– sex cord inclusions, histology 538

– sterilization 542

– torsion 549

Falloppio, Gabriele 530

false umbilical cord knot 1052

familial adenomatous polyposis, and desmoid

tumor 1175

familial benign pemphigus 31

familial ovarian cancer, clinicopathologic

features 691

FATWO see female adnexal tumor of wolffian

origin (FATWO)

FAV see fibrotic avascular villi

FC see follicle cyst (FC)

Federation of Gynecology and Obstetrics

(FIGO) 684, 685

– grade 1 adenocarcinoma 408

– grade 2 adenocarcinoma 408

– grade 3 adenocarcinoma 408

– nomenclature 685

– staging 66, 684

– staging of carcinoma of the cervix uteri 255

– staging of carcinoma of the fallopian tube

554, 555

– staging of endometrioid carcinoma

401, 433

– staging of vaginal carcinoma 135

female adnexal tumor of wolffian origin

(FATWO) 567, 570, 921

– histology 570, 571

female genital tract tumor, ovarian

involvement 982

fenestrate placenta 1004

fetal circulatory disorders 1041

fetal growth restriction 1060

fetal hydrop 1061

fetal inflammatory response syndrome

(FIRS) 1026

fetal membrane

– anatomy, histology 1081

– diseases of the placenta 1045

– examination 1068

fetal stem vessel thrombus

– clinical significance 1043

– definition 1042

– etiology 1042

fetal thrombotic vasculopathy (FTV)

– clinical significance 1043

– definition 1042

– etiology 1042

fetal vascular narrowing 1044

fetal vascular obstruction 1041

– histology 1043

fetoplacental hydrop, histology 1062

fetus papyraceus, multiple pregnancy 1018

fibrinous vasculosis, fetal circulatory

disorders 1044

fibroadenoma 44

fibroblast 788

– submesothelial 640
fibrocystic disease 44

fibroepithelial polyp 8, 142

– histology 38

– of the vulva 38

fibroepithelial stromal polyp 129

– cross section 129

– histology 130

fibroma 786

– and adult granulosa cell tumor 794

– and basal cell nevus syndrome 806

– and edema 807

– and edema of the ovary 606

– and fibromatosis 807

– and Krukenberg tumor 941

– and Meigs’ syndrome 806

– and sclerosing stromal tumor 812

– and stromal hyperplasia 807

– Gorlin’s syndrome 806

– histology 809

– hypercellularity 808

– of the ovary 806

– size 807

– with myxoid degeneration, and

myxoma 910

fibromatosis, and fibroma 807

fibrosarcoma 147, 786

– and adult granulosa cell tumor 794

fibrosing peritonitis 626

fibrotic avascular villi (FAV)

– fetal circulatory disorders 1043

– multiple pregnancy 1018

fibrous histiocytoma

– malignant 473

fibrous histiocytoma

– of the fallopian tube 568

fibrous mesothelioma 640

fibrous tumor, of peritoneum 640

fibrovascular core 370

FIGO see Federation of Gynecology and

Obstetrics (FIGO)

fimbria ovarica 533

fimbrial carcinoma 689

fimbriated end of the fallopian tube 533

findings 640

fine–needle aspirates (FNA), of ovarian

cysts 698

FIRS see fetal inflammatory response syndrome

(FIRS)

fistula of the vagina 124

Fitz–Hugh–Curtis syndrome 544

fixed drug eruption 23

flat condyloma 195, 209

Flexner–Wintersteiner rosette 1195

flow cytometry 437

5–fluorouracil 134

FNA see fine–needle aspirates (FNA)

foam cell accumulation 329

focal endometrial stromal hyperplasia 353

focal endometritis 326

focal sex cord–like differentiation, endometrial

stromal nodule, histology 483
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follicle cyst (FC) 591, 592

– and cystic granulosa cell tumor 594

– clinical behavior 594

– clinical features 591

– differential diagnosis 594

– gross findings 592

– histology 592, 593

– microscopic findings 592

– pathogenesis 593

– solitary 591

– solitary, clinical behavior 594

– solitary, clinical features 591

– solitary, differential diagnosis 594

– solitary, gross findings 592

– solitary, pathogenesis 593

– treatment 594

follicle stimulating hormone (FSH) 332,

335, 596

follicular cervicitis 173

follicular cyst, and ORS 618

follicular lymphoma 1139

– in fallopian tube, histology 1143

– in ovary, histology 1141

– in uterine cervix, histology 1145

– primary uterine lymphoma 1144

follicular salpingitis 545

folliculitis 24

folliculogenesis 591

folliculotropic lymphoid infiltrate 614

foreign body 546

– granuloma 586

– reaction on ovary, histology 587

– reaction to keratin implant 587

fornice 106

fourchette 3

Fox–Fordyce disease 24

– histology 24

– microscopic examination 24

frank adenocarcinoma 240

fraternal twin 1007

frenulum 3

FSH see follicle stimulating hormone (FSH)

functional aspects of trophoblast 1083

fundus 307

fungal diseases of the cervix 176

fungal infection

– of the ovary 586

– of the vulva 16

– vulva skin 5

fungal vaginitis 115

fungi 548

furcate insertion of umbilical cord

1055, 1056

Fusobacterium nucleatum 1022

G
galactosemia, and premature ovarian failure

(POF) 613

gallstone

– on ovarian surface, histology 587

– peritonitis, histology 627
ganglioneuroma 1179

– of the cervix 185

– of the ovary 919

Gardner syndrome, and desmoid tumor 1175

Gardnerella 116

Gardnerella vaginalis 16, 116, 119, 213, 1023

Gärtner’s cyst 531

gastrointestinal carcinoid, and bilateral

oophorectomy 955

gastroschisis

– diseases of the placenta 1049

– histology 1049

GCT see granulosa cell tumor (GCT)

gene amplification 438

genital rhabdomyoma

– behavior 1177

– clinical features 1176

– differential diagnosis 1177

– pathologic findings 1176

– treatment 1177

genital tract tuberculosis 119

genital ulcer 26

genital warts 6

germ cell–sex cord–stromal tumor, mixed 897

– and dysgerminoma 900

– and gonadoblastoma 900

– clinical behavior 900

– clinical features 898

– differential diagnosis 900

– endocrine features 897

– general features 897

– genetic features 897

– gross features 898

– histologic patterns 898

– histology 898

– immunohistochemical features 898

– microscopic features 898

– prognosis 900

– treatment 900

germ cell tumor

– containing syncytiotrophoblast cells 833

– mixed 890

– of ovary 848

– of ovary, classification 848

– of ovary, clinical features 848

– of ovary, histogenesis 848

– of ovary, pathologic features 848

– of the ovary, WHO classification 850

gestational cervical mucus 163

gestational choriocarcinoma 1101

gestational decidual reaction with degenerative

features 267

gestational endometrium 315

gestational endometrium, histology 316

gestational hyperplasia 315

gestational trophoblastic disease (GTD) 594,

641, 1076

– classification 1085

– cytogenetics 1086

– epidemiology 1085

– general features 1085
– National Institute of Health (NIH)

classification 1088

– prognostic factors 1088

– of the fallopian tube 569

– pathogenesis 1089

– serum markers 1087

– staging factors 1088

– staging system of International

Federation of Gynecology and Obstetrics

(FIGO) 1088

– World Health Organization classification

1076

– World Health Organization prognostic

index score system 1088, 1089

gestational trophoblastic neoplasm 540

– clinical features 1102

– morphological features 1106

GFAP see glial fibrillary acidic protein (GFAP)

giant cell

– arteritis 121, 616

– carcinoma of the endometrium 440

– carcinoma of the vulva, histology 77

– squamous carcinoma of the vulva 77

– tumor of the ovary 911

giant condyloma 45

– acuminatum 270

– of Buschke–Lowenstein 76

giant nevomelanocytic nevus of the vulva 33

gland

– of müllerian type, differential diagnosis

671

– in the vagina 111

– invasive 280

– of müllerian type 669

– of müllerian type, and metastatic

adenocarcinoma 671

– of müllerian type, benign, clinical

features 669

– of müllerian type, benign, pathologic

findings 670

– within gland 320

glandular breakdown, histology 329

glandular cell abnormality, 2001 Bethesda

System 238

glandular confluence 372

glandular crowding 329

– artifactual, histology 367

glandular dysplasia of the cervix 226

glandular molding, histology 321

glandular tumor

– of the colon 86

– of the vulva 40, 81

glassy cell carcinoma 272

– histology 287

– of the cervix 287

– of the endometrium 439

glia of the cervix 188

glial fibrillary acidic protein (GFAP) 342, 889

glial metaplasia in endometrium 342

glial tissue in the endometrium 342

glioblastoma 889
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gliomatosis peritonei, immature teratoma 872

glomus tumor 132

– clinical features 1177

– histologic examination 1177

– histology 1178

glycogen 108

goblet cell 338

– carcinoid tumor 886

gonadal dysgenesis 581

– and gonadoblastoma 892, 894

gonadoblastoma

– and calcification 894

– and dysgerminoma 850, 892

– and mixed germ cell–sex cord–stromal

tumor 900

– basic histologic appearance 895

– clinical behavior 897

– clinical features 893

– differential diagnosis 896

– endocrine features 893

– general features 892

– genetic features 892

– gonadal dysgenesis 892

– gross features 894

– histology 895

– immunohistochemical features 894

– microscopic features 894

– molecular features 892

– overgrowth by dysgerminoma 896

– treatment 897

– with dysgerminoma 894

gonadotropin 600

– hypothesis 682

– secretion, and PCOS 599

gonadotropin–releasing hormone (GnRH) 459

– agonist (GnRHa) 334, 461

gonococcus 543

Gorlin’s syndrome 838

– and fibroma 806

goserelin acetate 334

granular cell

– myoblastoma 1168

– schwannoma 1168

– tumor 132

– tumor, behavior 1170

– tumor, clinical features 1168

– tumor, differential diagnosis 1170

– tumor, histology 1169

– tumor, pathologic findings 1168

– tumor, treatment 1170

granulation tissue, histology 124, 183

granulocytic sarcoma 1150

granulocytosis

– and ovarian tumor 840

– inguinale 6, 14, 175, 267

– inguinale, Giemsa stain 14

– necrobiotic 587

– of foreign body 586

– palisading 587

– peritoneal keratin 634

– pyogenicum 43
– secondary to systemic disease 587

– secondary to systemic diseases 587

– venereum 14

– venereum, clinical diagnosis 14

– venereum, differential diagnosis 15

– venereum, histology 14

granulomatous disease

– chronic 267

– of the vulva 24

granulomatous infection of the cervix 174

granulomatous peritonitis 626, 627

– diagnosis 626

granulomatous reaction on ovarian surface 586

granulosa cell 788

– histology 619

– of normal follicles 619

granulosa cell proliferations of pregnancy 608

– and granulosa cell tumor 609

– and Sertoli cell tumor 609

– differential diagnosis 609

– features 608

– histology 609

granulosa cell tumor (GCT) 786, 800

– adult, and juvenile GCT 801

– and carcinoid 800

– and granulosa cell proliferations of

pregnancy 608

– and poorly differentiated

adenocarcinoma 799

– and small cell carcinoma 800

– and small cell carcinoma 836

– and steroid cell tumor not otherwise

specified (NOS) 831

– and thecoma 805

– and undifferentiated carcinoma 799

– and yolk sac tumor 863

– metastatic carcinoid tumor in ovary 958

granulosa–stromal cell tumor 788

Grave’s disease, and autoimmune

oophoritis 614

griseofulvin 22

gross cystic disease fluid protein–15

(GCDFP–15) 84

gross description 98

gross structural changes

– of the cervix 111

– of the vagina 111

group B streptococcus 118

– colonization of the urethra 118

– colonization of the vagina 118

GTD see gestational trophoblastic

disease (GTD)

gynandroblastoma 786, 824

gynecologic abnormalities 581

gynecologic tract, benign tumor of 1178

H
Haemophilus

– ducreyi 15

– influenzae 119

– influenzae, diseases of placenta 1027
Hailey–Hailey disease 30, 31, 121

– histology 31

HAIR–AN syndrome 597, 603, 840

– and hyperinsulinemia 603

– and PCOS 603

– and stromal hyperthecosis (HT) 600, 601

– of hyperandrogenism (HA) 597

Hart’s line, anatomy 3

Hashimoto’s thyroiditis, and autoimmune

oophoritis 613, 614

hCG see human chorionic gonadotropin (hCG)

HELLP syndrome 1059, 1063

hemangioendothelial sarcoma 916

hemangioendothelioma 916

– epithelioid of gynecologic tract 1195

hemangioma 42, 43, 132, 514, 915

– and lymphangioma 917

– and proliferations of dilated blood

vessels 916

– of the cervix 185

– of the fallopian tube 553

– of the ovary 915

– of the ovary, histology 916

– of the placenta 1065

– of the uterus 467, 515

– of umbilical vessel 1058

hemangiopericytoma (HPC) 890

– behavior 1183

– clinical features 1181

– differential diagnosis 1182

– histology 1182

– involving gynecologic tract 1180

– pathologic findings 1181

– treatment 1183

hemangiosarcoma 916

hematogenous infection

– etiology 1027

– pathology 1027

– placental inflammation 1022

hematologic disorder, and ovarian tumor 840

hematoma of umbilical vessel 1058

hematopoiesis 467

hematopoietic cell 467

hemivulvectomy 88

hemoglobinopathies 1063

hemorrhage 460, 464

hemorrhagic cellular leiomyoma 463

hemorrhagic endovasculitis, fetal circulatory

disorders 1043

hemorrhagic necrosis of the vagina 122

hemosiderin 329

Henderson–Paterson body 11

hepatic adenoma, histology 1065

hepatocellular adenoma of the placenta 1066

hepatocellular carcinoma, and steroid cell

tumor not otherwise specified (NOS) 831

hepatocyte, and Sertoli–Leydig cell tumor 819

hepatoid carcinoma of the ovary 922

– and yolk sac tumor 923

– histogenesis 923

– histology 923
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hepatoid yolk sac tumor, and steroid cell tumor

not otherwise specified (NOS) 831

HER–2/neu proto–oncogene 437

hereditary hemorrhagic telangiectasia 1179

hereditary nonpolyposis colorectal

carcinoma 398

– oncogenes 398

hereditary ovarian cancer 690

herpes

– genitalis 6, 175

– gestationis 28, 29

– gestationis, histopathologic findings 28

– infection 31, 32

– infection, adjunctive methods 10

– infection, clinical behavior 10

– infection, clinical features 9

– infection, cytologic evaluation 9

– infection, general features 9

– infection, microscopic findings 9

– infection, treatment 10

– simplex, high–power view 10

– simplex ulcer 9

– simplex vesicle 9

– simplex virus (HSV) 9, 326

– simplex virus (HSV), diseases of

placenta 1032

– simplex virus (HSV), endometritis 326

– simplex virus (HSV), infection 317

– simplex virus (HSV), infection,

immunoperoxidase techniques 10

– simplex virus (HSV), infection,

multifocal ulceration 9

– simplex virus (HSV), infection,

polymerase chain reaction (PCR)

technique 10

– simplex virus (HSV), infection, of the

cervix 175

– simplex virus (HSV), type 1 9

– simplex virus (HSV), type 2 9

– zoster infection 10

herpes–like lesion of the cervix 175

herpetic cervicitis 175

heterogeneous nodular growth in ovary,

histology 933

heterologous sarcoma of the uterus 506

heterologous Sertoli–Leydig cell tumor 819

– and EMA 820

– clinical behavior 822

– differential diagnosis 819

– treatment 822

hexestrol 111

hidradenitis suppurativa 24, 26

hidradenoma papilliferum 40

hidrocystoma of the vulva 38

higher multiple births, multiple

pregnancy 1021

high–grade serous carcinoma of the ovary 727

– clinical behavior 735

– clinical findings 727

– DNA copy number changes 734

– gene expression 734
– grade 729

– gross findings 727

– histologic effects by 730

– histology 728–730

– immunohistochemistry 730

– microscopic findings 727

– molecular biology 733

– mutational analyses 733

– operative findings 727

– treatment 735

high–grade squamous intraepithelial lesion

(HSIL) 170, 196, 197

– anisonucleosis, histology 217

– atrophy mimicking 223

– changes in detection in Iceland 199

– CIN 3, histology 218

– distinguishing features to LSIL 219

– dyskeratotic cells, histology 217

– endocervical curetting 246

– extending into endocervical glands,

histology 223

– histologically confirmation 245

– histology 221, 236, 237

– junction to normal squamous

epithelium 212

– keratinization, histology 219

– koilocytosis, histology 218

– management 243, 244

– metaplastic features, histology 219, 220

– mimicking LSIL, histology 215

– misdiagnosis 214

– of the cervix 215

– of the cervix, differential diagnosis 220

– p16ink immunostaining 220, 223

– parakeratosis, histology 219

– reparative process mimicking,

histology 222

– small cell carcinoma in situ, histology 218

– spontaneous regression/progression 225

– TBS terminology 236

– typical histology 216

– undifferentiated neoplastic cells,

histology 216

– versus LSIL, histology 215

– with extensive endocervical gland

involvement 267

highly cellular leiomyoma 463

hilar Leydig cell hyperplasia 609

– and hilus cell neoplasia 609

– and rete cyst 609

– and stromal hyperplasia 609

– and stromal hyperthecosis 609

– and stromal Leydig cell hyperplasia 609

– histology 609

hilus cell hyperplasia 829

hilus cell neoplasia and hilar Leydig cell

hyperplasia 609

hilus cell tumor 827, 828

– histology 829

hirsutism 597

– and PCOS 597
histiocyte 323

– immunostaining 628

– involving peritoneal surface, histology 628

histiocytic intervillositis, chronic 1032

– histology 1033

histiocytic neoplasm of female reproductive

organs 1155

histiocytoma, malignant fibrous of gynecologic

tract 1195

histopathological classification 194

HIV see human immunodeficiency virus (HIV)

HL see hyperreactio luteinalis (HL) 594

HMB–45 in uterine PEComa 479

HNPCC, and ovarian cancer 691

hobnail cell 424

– change 352

– metaplasia in endometrium 340

– metaplasia in endometrium, histology 340

hobnail change 382

Hofbauer cell 1002

Homer Wright (pseudo)rosette 1195

homologous sarcoma of the uterus 506

hormonal agent, effects on endometrium 332

hormonal stimulation, development of

endometrial cancer 395

hormone replacement therapy (HRT) 319

– combined estrogen and progestin 333

– estrogen–only 332

hormone secretion of ovarian tumor, and

hypertension 838

hormone use 394

hormone–induced changes of the uterus 463

horn cyst 42

HPC see hemangiopericytoma (HPC)

hPL see human placental lactogen (hPL)

HPV see human papillomavirus (HPV)

HRT see hormone replacement therapy (HRT)

HSIL see high–grade squamous intraepithelial

lesion (HSIL)

HSV see herpes simplex virus (HSV)

HT see stromal hyperthecosis (HT)

human chorionic gonadotropin (hCG)

– and dysgerminoma 853

– and germ cell tumor 833

– and gestational trophoblastic disease

(GTD) 1087

– and ovarian hyperstimulation

syndrome 596

– beta–subunit 1080

– secretion 837

– stimulation 594

human EGFR (HER) 266

human immunodeficiency virus (HIV) 118

– infection, vulva ulcer 16

– diseases of placenta 1032

human implantation 1000

human papillomavirus (HPV) 5, 65, 73, 175,

195, 272, 408, 586

– associated cervical lesion, flat 196

– cellular immune response 207

– cervical cancer 199
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– classification 199

– cytopathic effects 204

– DNA testing 242

– genomic organization 201, 202

– high–risk types 262

– infected cells, electron microscopy 197

– infection 6, 586

– infection of the cervix 175

– infection, clinical behavior 8

– infection, clinical features 6

– infection, development of cervical

disease 205

– infection, differential diagnosis 8

– infection, epidemiology 204

– infection, general features 6

– infection, gross findings 7

– infection, microscopic findings 7

– infection, pathogenesis of cervical

carcinoma 262

– infection, treatment 8

– life cycle 203

– phylogenetic classification 200

– prevalence of high–risk 205

– squamous lesion 65

– villoglandular adenocarcinoma 284

human placental lactogen (hPL) 1080

human trophoblast 1077

HUMARA 470

hyaline fibrosis 460, 487

hyalinization, and gonadoblastoma 896

hydatid cyst of the cervix 176

hydatidiform mole 540, 541, 1076

– chromosomal origin 1086, 1087

hydrop, diseases of the placenta 1061

hydropic placenta 1061

hydrops tubae profluens 554

hydrosalpinx 545, 546

– histology 546

17–hydroxylase, congenital deficiency 596

hymen 107

hymenal ring 3

hyperaldosteronism 838

hyperamylasemia, and ovarian tumor 841

hyperandrogenemia 597

hyperandrogenism 597

– and HAIR–AN syndrome 603

hypercalcemia 70

– including small cell carcinoma 835

hypercalcemic type of small cell

carcinoma 771

hypercoiled umbilical cord 1053

hypereosinophilic syndrome 630

hyperinsulinemia 599, 603

– and HAIR–AN syndrome 603

– and PCOS 597, 599

hyperkeratosis 22, 39, 81, 137, 210

– of the cervix 171

– of the cervix, histology 172

hyperpigmentation 32, 39

hyperpigmented lesion of the vulva 32
hyperplasia

– arising in endometrial polyp 346

– complex, duration of progestin

treatment, risk of persistence/progression

377

– complex, eosinophilic metaplasia,

histology 380

– complex, follow–up 374

– complex, histology 362–364

– complex, hobnail change, histology 383,

384

– complex, mucinous change, histology 384

– complex, pregnancy 376

– complex, progestin treatment, risk of

persistence/progression 377

– complex, progestin, treatment effect,

histology 378

– complex, secretory change, histology 383

– complex, squamous metaplasia, histology

381, 382

– complex, tubal metaplasia, crowded

glands, histology 383

– complex, tubal metaplasia, histology 382

– complex, with tubal metaplasia and

atypia, histology 365

– megestrol acetate treatment 377

– of the cervix 177

– simple, follow–up 374

– simple, histology 361–363

– simple, pregnancy 376

– with cytoplasmic alteration 407

– within endometriosis, histology 651

– without atypia 360

– without cytologic atypia 361

hyperplasia,cyclic medroxyprogesterone

acetate treatment 377

hyperplastic dystrophy 17, 20

hyperplastic papillary proliferation of the

endometrium 341

hyperprolactinemia, and PCOS 599

hyperreactio luteinalis (HL) 594

– and cystic ovarian tumor 596

– clinical behavior 595

– clinical features 594

– differential diagnosis 596

– histology 595

– pathogenesis 595

– pathological findings 594

– pathological findings 595

– treatment 595

hyperreninism 838

hypertension 361

– and hormone secretion of ovarian

tumor 838

– pathologic finding in placenta 1060

hyperthecosis 601

hypoglycemia, and ovarian neoplasm 838

hypopigmented disorders of the vulva 32

hypothyroidism 596

– and multicystic ovaries 596
hypoxic–ischemic encephalopathy 1061

hysterectomy 123, 125, 232, 259, 261, 269,

275, 279

– adenofibroma of the uterus 502

– adenosarcoma 506

– endometrial carcinoma 433

– fallopian tube 535

– findings 371

– in undifferentiated endometrial sarcoma

(UES) 496

– postconization, residual invasive tumor 260

– serous carcinoma of the endometrium 422

– specimen, atypical hyperplasia (AH) 371

– treatment for endometrial carcinoma 409

– tubal neoplasm 537

– with salpingectomy for non–fallopian

tube malignant disease 536

I
ichthyosis uteri 337

identical twin 1007

idiopathic vulvar calcinosis 45

ifosfamide, malignant mesodermal mixed

tumor (MMMT) 430

iliac artery 106

imidazole 115

immature condyloma 211

immature intermediate villi 1002

immature metaplasia 220

immature squamous metaplasia, histology 221

immature teratoma 869

– and malignant mesodermal mixed tumor

(MMMT) 871

– clinical behavior 871

– clinical features 870

– differential diagnosis 871

– grading 872

– gross features 870

– histology 870, 871

– microscopic features 870

– treatment 871

immotile cilia 542

immune hydrop 1061

immunoglobulin therapy 120

immunohistochemistry of APST 719

immunopeptide interactions, endometrial

cycle 312

immunosuppression 207

impaired follicular, and ovarian changes 617

impaired glucose tolerance, and PCOS 597

imperforate anus 113

imperforate hymen 112

implant

– and atypical proliferative serous tumor

(APST) 710

– histology 711

implantation 1000

implantation site intermediate trophoblast 1078

– functional aspects 1084

– morphology 1078
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IMT see inflammatory myofibroblastic tumor

(IMT)

in situ carcinoma of the vagina 133

in utero exposure to DES, lesions 111

inclusion cyst of the cervix 186

infantile cellular hemangioma of ovary 1179

infarct in the placenta

– clinical behavior 1036

– etiology 1036

– pathology 1037

infarcted appendix epiploica 619

– histology 635

infection

– of the ovary 583

infection-related perinuclear halos 214

infectious cervicitis 173

– microorganisms 173

infectious diseases of the vulva 6, 16

infectious inflammatory disorder of the

vagina 114

infectious villitides 1029

infertility 326, 542, 645

– endometriosis–related 645

infiltration of myometrium by implantation

site intermediate trophoblast 1119

inflammation

– and implant 713

– of the fallopian tube 544

inflammatory dermatosis of the vulva 23, 24

inflammatory diseases of the cervix 170

inflammatory disorders, vulva 5

inflammatory infiltrate 258

inflammatory lesion, of the peritoneum 626

inflammatory myofibroblastic tumor (IMT)

123, 473, 1183

– clinical features 1183

– histology 512

– immunohistochemical results 1183

– of the peritoneum 640

– of the uterus 511

– of the uterus, histology 1184

inflammatory necrosis 461

inflammatory pseudolymphoma 516

inflammatory pseudotumor 1183

– of the cervix 187

– of the uterus 511

infundibulum of the fallopian tube 533

inguinal endometriosis 660

– and arthritis 660

– and bursitis 660

– and tendinitis 660

inguinofemoral lymph node status 79

inhibin 1080

– and sex cord–stromal tumor 787

– staining 278

innervation of the vagina 108

insect 27

insular carcinoid tumor

– clinical behavior 885

– differential diagnosis 884
– general features 883

– gross features 883

– immunohistochemical features 884

– microscopic features 883

– treatment 885

insulin resistance (IR) 597, 599

– and HAIR–AN syndrome 603

insulin secretion, and PCOS 599

intercourse 273

Intergroup Rhabdomyosarcoma Study (IRS) 140

Intergroup Rhabdomyosarcoma Study Group

(IRSG) 142

intermediate cell 157

intermediate layer of vaginal mucosa 108

intermediate trophoblast (IT) 1000, 1076

intermenstrual bleeding 323

International Agency for Research on Cancer

(IARC) 201

interposito velamentosa 1055

interstitial (cyto)trophoblast 1076

intervillositis, diseases of placenta 1028

intervillous hematoma

– clinical significance 1039

– definition 1039

– etiology 1039

– frequency 1039

– histology 1039

– maternal circulatory disorders 1039

intestinal endometriosis 656

– perforation 657

intestinal–type adenocarcinoma 146

intestinal–type carcinoma of the appendix,

ovarian involvement 953

intestinal–type mucinous carcinoma 280

intimal fibrin cushion

– fetal circulatory disorders 1044

– histology 1044

intra–abdominal desmoplastic small round cell

tumor (DSRCT), histology 639

intradermal nevus of the vulva 33

– histology 34

intraductal papilloma 44

intraendometrial leiomyoma 342

intraendometrial smooth muscle nodule 342

intraepithelial carcinoma 556

intraepithelial lesion 196

intraepithelial neoplasia (VAIN) 132, 196

– VAIN 2 (high–grade SIL), histology 135

– VAIN 3 (high–grade SIL), histology 135

intragestational fetal loss, multiple

pregnancy 1018

intraluminal endometriosis 656

intramural nodule 499

intramural segment of the fallopian tube 533

intranodal ectopic decidua, and

endometriosis 671

intranodal leiomyomatosis 671

intraplacental hematoma

– histology 1039

– maternal circulatory disorders 1039
intratumoral heterogeneity, ovarian cancer 702

intrauterine device (IUD) 118, 174, 323, 349,

544, 583

– and infection 583

– effects 349

– micropapillary formations, histology 349

– progestin containing 350

intrauterine fetal death 1064, 1065

intrauterine fetal demise (IUFD) 1007

intrauterine growth restriction (IUGR) 1060

– placental lesions 1061

intrauterine infection 1022

– consequences 1022

intravascular endometrial tissue,

adenomyosis, 513

intravascular endometrium 354

intravascular menstrual endometrium,

histology 354

intravenous leiomyomatosis (IVL)

– histology 469

– of the uterus 468

intussusception of the fallopian tube 549

invasion 66, 68

invasive adenocarcinoma 229

invasive carcinoma 557

invasive endocervical adenocarcinoma

– histology 277

– superficially, associated with

adenocarcinoma in situ 274

invasive high–grade serous carcinoma,

histology 558

invasive implant

– and atypical proliferative serous tumor

(APST) 714

– and noninvasive micropapillary serous

carcinoma (MPSC) 714

– of ovarian cancer, histology 715

invasive micropapillary serous carcinoma,

histology 722

invasive mole

– behavior 1101

– clinical features 1099

– differential diagnosis 1100

– gross findings 1100

– histology 1100

– microscopic findings 1100

– treatment 1101

invasive mucinous carcinoma 745

– clinical and operative findings 745

– gross findings 745

– microscopic findings 745

– within mature cystic teratoma,

histology 878

invasive peritoneal implant 713, 716

invasive squamous carcinoma, histology 263

invasive squamous cell carcinoma 66

– histology 238

– keratinizing, well differentiated 72

– moderately to poorly differentiated 73

– of the cervix 261
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– of the cervix, behavior 269

– of the cervix, differential diagnosis 267

– of the cervix, etiology 262

– of the cervix, general features 261

– of the cervix, gross findings 263

– of the cervix, histological typing 264

– of the cervix, histopathologic prognostic

features 268

– of the cervix, HPV DNA status 269

– of the cervix, metastases 269

– of the cervix, microscopic findings 263

– of the cervix, microscopic grading 265

– of the cervix, pathogenesis 262

– of the cervix, prognostic biomarkers 266

– of the cervix, spread 269

– of the cervix, treatment 269

– of the vulva 70

– of the vulva, chromosomal and

immunohistochemical studies 72

– of the vulva, clinical features 70

– of the vulva, microscopic findings 71

– TBS terminology 237

IR see insulin resistance (IR)

irritant dermatitis 23

IRSG

– staging system 142

– surgical–pathologic grouping system 141

ischemic fasciitis 1179

isolated palisading granuloma of ovary,

histology 588

isthmic endometrium 312

isthmus 156, 307

– of the fallopian tube 533

– of the fallopian tube, histology 534

IT see intermediate trophoblast (IT)

IUD see intrauterine device (IUD)

IUFD see intrauterine fetal demise (IUFD)

IUGR see intrauterine growth restriction

(IUGR)

IVL see intravenous leiomyomatosis (IVL)

J
JAZF1–JJAZ1 gene fusion 498

JGCT see juvenile granulosa cell tumor (JGCT)

junctional nevus of the vulva 33

juvenile GCT, and adult GCT 801

juvenile granulosa cell tumor (JGCT) 800

– and malignant germ cell tumor 803

– and metastatic malignant melanoma 804

– and small cell carcinoma of hypercalcemic

type 804

– and thecoma 803

– clinical behavior 804

– clinical features 800

– differential diagnosis 803

– gross findings 801

– histology 802, 803

– microscopic findings 801

– nuclear atypicality 802

– treatment 804
K
Kaposi sarcoma 42

– involving gynecologic tract 1195

Kartagener’s syndrome 534, 542

karyorrhexis 217

keratin 219

keratinization 73, 75, 219, 263, 431

keratinizing carcinoma 264

keratinocyte, pigmented basalar 33

keratinous cyst

– histology 36

– of the vulva 36

keratoacanthoma

– metastasis 40

– of the vulva 40

keratosis follicularis 29

Keyes punch biopsy 97

Ki–1 lymphoma 78

Ki–67 72, 213, 266, 389, 425, 462

– adenocarcinoma in situ (AIS) 231

Klippel–Trénaunay–Weber syndrome 1179

koilocyte 128

koilocytosis 134, 195, 208, 218

– histology 209

koilocytotic atypia 195, 208

KRAS oncogene 373

kraurosis vulvae 17

Krukenberg tumor 606, 935

– and cysts 939

– and edema of the ovary 606

– and fibroma 941

– and glands 939

– and heterologous Sertoli–Leydig cell

tumor 820

– and mucicarminophilic histiocytosis 942

– and mucinous carcinoid tumor 942

– and signet–ring stromal tumor 811

– average age of patients 936

– differential diagnosis 941

– frequency 936

– gross findings 937

– in ovary, histology 938–947

– microscopic findings 938

– mortality 937

– stroma 940

– symptoms 936

– with functioning stroma 833

L
labial fusion 5

labium majus 3, 107

labium minus 3, 107

– asymmetry 5

– hypertrophy 5

lactating adenoma 44

Lactobacillus 114

LAM see lymphangioleiomyomatosis (LAM)

lamina propria

– multinucleate stromal cells 110

– of the vagina, histology 109
laminin 67

Langerhans cell 161

– histiocytosis of vulva, histology 1156

– histiocytosis, clinical features 1155

– histiocytosis, involving gynecologic tract

1195

– histiocytosis, outcome 1155

– histiocytosis, pathologic features 1155

– histiocytosis, patterns 1155

– histiocytosis, treatment 1155

Langhans cell 1076

Langhans giant cell 16

large cell neuroendocrine carcinoma 291

large vessel anastomoses, monochorionic

placenta 1012

laryngeal papillomatosis 6

laser ablation 225

laser vaporization 134

– effects on endometrium 351

last menstrual period (LMP) 319

late abortion 1065

latent infection 203

LDH see serum lactic dehydrogenase (LDH)

LEGH see lobular endocervical glandular

hyperplasia (LEGH)

leiomyoblastoma 465

leiomyoma 911

– and leiomyosarcoma 912

– benign metastasizing 671

– benign metastasizing, histology 470

– benign metastasizing, of the uterus 469

– comparison of the gross pathology with

leiomyosarcoma 472

– dissecting 468

– gynecologic tract 1160

– histology 460

– immunohistochemical features 475

– management 335

– multiple 460

– of the cervix 185

– of the fallopian tube 553

– of the uterus 455

– of the uterus 459

– of the uterus, atypical 464

– of the uterus, cellular 462

– of the uterus, clinical behavior 461

– of the uterus, clinical features 459

– of the uterus, cytogenetics 461

– of the uterus, gross findings 459

– of the uterus, immunohistochemistry 461

– of the uterus, microscopic findings 460

– of the uterus, mitotically active 462

– of the uterus, subtypes 462

– of the uterus, treatment 461

– of the uterus, with hematopoietic cells 467

– of the vagina 129

– with bizarre nuclei 464

– with lymphoid infiltration 1148, 1149

– with lymphoid infiltration, differential

diagnosis 1150
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– with lymphoid infiltration, etiology 1150

– with lymphoid infiltration, histology 1149

– with lymphoid infiltration, microscopic

examination 1150

– with vascular invasion 468

leiomyomatosis

– diffuse 468

– intranodal 671

leiomyosarcoma 294, 462, 495, 912

– and leiomyoma 912

– comparison of the gross pathology with

leiomyoma 472

– gynecologic tract 1160

– histology 472, 473

– immunohistochemical features 475

– of the uterus 471

– of the uterus, clinical behavior 476

– of the uterus, clinical features 471

– of the uterus, cytogenetics 476

– of the uterus, gross findings 471

– of the uterus, immunohistochemistry 474

– of the uterus, lymph node metastasis 476

– of the uterus, microscopic findings 472

– of the uterus, prognosis 477

– of the uterus, staging 456

– of the uterus, treatment 476

– of the vagina 145

– p16 staining 475

– p53 staining 475

LELC see lymphoepithelioma–like carcinomas

(LELC) 272

lengito simplex 32

– histology 33

lentigines 32

leprosy 585

– of the ovary 585

Leser–Trelet syndrome 35

lesion 196

– nongranulomatous histiocytic 627

– non–neoplastic

– of the cervical squamous mucous

membrane 175

– of the secondary Müllerian system 642

– of the urethra, benign 45

– tumor–like 630

leukoderma 32

leukoplakia 17, 219

leuprolide acetate

levonorgestrel 350

Leydig cell 814

– and PCOS 598

– hyperplasia 602, 609

– hyperplasia, and PCOS 600

– tumor 786, 828

– tumor of nonhilar type 829, 828

LGPSC see low–grade peritoneal serous

carcinoma (LGPSC)

LGSS see low–grade stromal sarcoma (LGSS) 485

LGV see lymphogranuloma venereum 15

LH see luteinizing hormone (LH)
lice 27

lichen planus (LP)

– clinical behavior 22

– differential diagnosis 22

– general features 21

– gross findings 21

– histology 21

– microscopic findings 21

– of the vulva 21

– treatment 22

lichen sclerosus (LS) 17, 22, 70, 71

– atrophicus 17

– classic 17

– clinical behavior 19

– differential diagnosis 18

– gross findings 18

– histology 18

– hyperkeratosis 18

– immunohistochemical studies 19

– microscopic findings 18

– treatment 19

– ultrastructural findings 19

– vulvar lesion 18

lichen simplex chronicus (LSC) 20

– clinical behavior 21

– differential diagnosis 20

– gross findings 20

– histology 20

– microscopic findings 20

– treatment 21

Liesegang ring, histology 653

ligneous endometritis 328

ligneous vaginitis 121

– histology 121

limb–body wall complex 1047

linear IgA disease of the vulva 31

lipid cell tumor 826

lipogranulomatous peritonitis, histology 627

lipoid cell tumor 826

lipoleiomyoma 467

– of the ovary 912

lipoma 1179

– of the cervix 185

– of the fallopian tube 553

Listeria monocytogenes

– clinical significance 1030

– diseases of placenta 1030

– pathology 1030

Listeria placentitis, histology 1030

LMP see last menstrual period (LMP)

lobular capillary hemangioma 43

lobular endocervical glandular hyperplasia

(LEGH) 179

– histology 180

lobulated ovary 581

long umbilical cord

– clinical significance 1052

– definition 1052

– frequency 1052

– pathologic changes 1052
loop electrosurgical excision procedure (LEEP)

225, 255

low grade serous tumor 705

– clinical behavior 719

– differential diagnosis 719

– treatment 719

lowmalignant potential tumor of the ovary 735

lower uterine segment 156

– endometrium 312

– endometrium, histology 313

low–grade appendiceal mucinous neoplasm,

ovarian involvement 951

low–grade endometrial B–cell lymphoma,

type 1146

low–grade peritoneal serous carcinoma

(LGPSC) 665

low–grade serous carcinoma

– of the ovary 720

– pathogenesis 725

low–grade soft tissue neoplasm, involving

gynecologic tract 1179

low–grade squamous intraepithelial lesion

(LSIL) 196, 197, 208

– acanthosis, histology 210

– borderline condyloma, histology 212

– cytological atypia, histology 209

– cytological features 204

– distinguishing features to LSIL 219

– histologically confirmation 245

– histological features 204

– histology 235

– hyperkeratosis, histology 210, 211

– immature condyloma 211

– koilocytosis 235

– koilocytosis, histology 209

– low magnification, histology 210

– management 242, 243

– misdiagnosis 214

– nuclear atypia, histology 209

– of the cervix, differential diagnosis 211

– overdiagnosis 213

– p16ink and Ki–67 staining 213

– papillomatosis, histology 210

– parakeratosis, histology 210, 211

– postmenopausal women 242

– spiked condyloma, histology 210

– spontaneous regression/progression 225

– TBS terminology 235

– versus HSIL, histology 215

low–grade stromal sarcoma (LGSS) 485

low–molecular–weight cytokeratin 1080

Loxosceles reclusa 27

LP see lichen planus (LP)

LS see lichen sclerosus (LS) 18

LSC see lichen simplex chronicus (LSC)

LSIL see low–grade squamous intraepithelial

lesion

luetic oophoritis 585

LUFS see luteinized unruptured follicle

syndrome
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luteal phase

– defect 332

– inadequate 332

luteinized follicle 593

– histology 593

luteinized stromal cell 602

luteinized thecoma 602

luteinized unruptured follicle syndrome

(LUFS) 644

luteinizing hormone (LH) 332, 335

LVSI see lymphvascular space invasion (LVSI)

lymph node

– and APST 717

– and MPSC 717

– lesion with atypical proliferative serous

tumor (APST), histology 717, 718

– lesion with serous carcinoma,

histology 718

– metastasis 66, 275

– metastasis in leiomyosarcoma of the

uterus 476

– metastasis in endometrial carcinoma 435

lymphadenectomy 85, 88, 98, 269

– with inguinal lymph node metastasis,

plotted against depth of invasion 70

lymphadenopathy 12, 25

lymphangioleiomyomatosis (LAM) 478,

479, 671

– involving the myometrium, histology 480

lymphangioma 514, 1179

– and hemangioma 917

– and teratoma 917

– circumscriptum, histology 44

– circumscriptum, microscopic findings 43

– circumscriptum of the vulva 43

– of the ovary 917

lymphangiomyomatosis 1185

lymphangiosarcoma in the ovary 916

lymphatic space invasion 259

lymphedema 1179

lymphoepithelial–like carcinoma of the vulva,

histology 79

lymphoepithelioma–like carcinoma (LELC)

– discohesive cells, histology 272

– of the cervix 272

– of the vulva 78

lymphogranuloma venereum (LGV) 6, 15,

175, 267

– diagnosis 15

– histology 15

lymphoid follicle, histology 161

lymphoid neoplasm

– in placenta 1147

– of female reproductive organs 1138

lymphoid proliferation, nonneoplastic 1148

lymphoid–derived cell 161

lymphoma 431

– and lymphoma–like lesion 1149

– in uterine cervix 1144

– in vagina 1147
– of fallopian tube 1141

– of lower female genital tract, and

carcinoma 1151

– of lower female genital tract, and

embryonal rhabdomyosarcoma 1151

– of lower female genital tract, and

endometrial stromal sarcoma 1151

– of lower female genital tract, and

extramedullary hematopoiesis 1151

– of lower female genital tract, and

lymphoma–like lesion 1151

– of lower female genital tract, and spindle

cell sarcoma 1151

– of lower female genital tract, differential

diagnosis 1151

– of the fallopian tube 569

– of the ovaries 1138

– of the urethra, differential diagnosis 97

– of the uterine 1143

– of the uterus 516

– of the vulva 1148

lymphoma–like lesion 327, 1148

– and lymphoma 1149

– and lymphoma of lower female genital

tract 1151

– in uterine cervix, histology 1149

– of the cervix 188

lymphoproliferative disorder 272

lymphvascular invasion 258

lymphvascular space invasion (LVSI) 259

Lynch syndrome 398

– oncogenes 398

M
magma reticulare 859

malacoplakia 46, 327, 548

– microscopic examination 46

– of ovary, histology 585

– of the ovary 584

– of the ovary, histology 585

– of the urethra 46

– of the urethra, histology 46

– of the vagina 118

malaria, diseases of placenta 1032

male, and endometriosis 661

malignant blue nevus 94

malignant Brenner tumor 768

– histology 769

malignant extrarenal rhabdoid tumor

(MERT) 1191

malignant fibrous histiocytoma 147

– involving gynecologic tract 1195

malignant germ cell tumor, and juvenile

granulosa cell tumor 803

malignant lymphoma of the vulva 94

– differential diagnosis 94

malignant melanoma 35

– amelanotic, spindle cell type 92

– of the cervix 295

– of the vulva 89
– of the vulva, clinical behavior 93

– of the vulva, differential diagnosis 92

– of the vulva, general features 89

– of the vulva, microscopic mindings 90

– of the vulva, treatment 93

– ovarian involvement 974

malignant mesodermal mixed tumor

(MMMT) 394, 407, 426, 771, 910

– and immature teratoma 871

– behavior 429

– clinical features 426

– differential diagnosis 428

– gross findings 426

– histology 427, 428

– microscopic findings 427

– survival rates 429

– treatment 429

malignant mesothelioma 636

– clinical features 636

– pathologic findings 636

malignant mixed germ cell tumor, histology 891

malignant mixed tumor of the vagina 145

malignant müllerian mixed tumor (MMMT)

294, 567, 702

– histology 568

malignant neoplasm of the vagina 132

malignant neurilemmoma 919

malignant peripheral nerve sheath tumor

(MPNST) 919

– involving gynecologic tract 1193

malignant PSTT, histology 1111

malignant schwannoma 147, 294, 919

– involving gynecologic tract 1193

malignant soft tissue tumor involving

gynecologic tract 1186

malignant struma ovarii

– clinical behavior 882

– clinical features 881

– microscopic features 881

– treatment 882

malignant transitional cell tumor 768

– and serous carcinoma 769

– clinical behavior 770

– clinical findings 768

– differential diagnosis 769

– gross findings 768

– immunohistochemistry 769

– microscopic findings 769

– operative findings 768

– treatment 770

malignant trophoblastic disease, clinical

classification 1088

malignant tumor of the urethra 97

MALT see mucosal–associated lymphoid tissue

(MALT) 535

MALT lymphoma see extranodal marginal zone

lymphoma (MALT lymphoma)

mammary gland–like adenocarcinoma of the

vulva 89

mammary–like cyst 38
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mammary–like tissue in the vulva 44

marginal hematoma

– chronic, maternal circulatory

disorders 1039

– clinical significance 1039

– definition 1039

– etiology 1039

– maternal circulatory disorders 1039

– pathology 1039

marginal insertion of umbilical cord

– clinical associations 1055

– definition 1055

– frequency 1055

marginal zone lymphoma in endometrium,

histology 1145

markers

– of apoptosis 436

– of proliferation 437

masculinization, Sertoli–Leydig cell tumor 814

massive ovarian edema, histology 605

massive perivillous fibrin (MPF)

– clinical significance 1041

– deposition (MFD), histology 1041

– deposits 1041

– etiology 1040

– maternal circulatory disorders 1040

– pathology 1041

massive subchorial hematoma, maternal

circulatory disorders 1040

maternal circulatory disorder 1034

– clinical significance 1036

– etiology 1034

maternal floor infarct (MFI)

– clinical significance 1041

– etiology 1040

– maternal circulatory disorders 1040

– pathology 1041

maternal underperfusion, histology 1036, 1037

maternal vascular underperfusion 1034, 1035

maturation phenomenon, metastatic

carcinoma 934

maturation, and ovarian changes 617

mature cystic teratoma 132

– clinical behavior 376

– clinical features 873

– complications 876

– cytogenetic features 874

– general features 873

– gross features 874

– hemolytic anemia 876

– histology 374, 375

– infection 876

– malignancy 876

– microscopic features 874

– rupture 876

– tissues 375

– torsion 876

– treatment 376

– with malignant transformation, clinical

behavior 878
– with malignant transformation, general

features 877

– with malignant transformation, gross

features 877

– with malignant transformation,

microscopic features 877

– with malignant transformation,

treatment 878

mature glial implant, histology 873

mature intermediate villi 1002

mature solid teratoma 872

– clinical behavior 873

– gross features 873

– microscopic features 873

– treatment 873

mature teratoma 295

Mayer–Rokitansky–Kuster–Hauser

syndrome 113

McCune–Albright syndrome 591, 593

MDA see minimal deviation adenocarcinoma

(MDA) 280

MEC see mucoepidermoid carcinoma

meconium induced vascular changes,

histology 1049

meconium peritonitis 626

meconium reaction, histology 1048

meconium stain

– clinical significance 1049

– definition 1048

– diseases of the placenta 1048

– frequency 1048

– pathology 1048

meconium–induced necrosis of umbilical

vessel 1057

mediastinal tumor, ovarian involvement 977

medulloblastoma 889

– ovarian involvement 982

medulloepithelioma 889

megestrol acetate treatment of hyperplasia 377

Meigs’ syndrome 596

– and fibroma 806

– and massive edema of the ovary 604

melanin 32

melanocyte 32, 33

melanoma

– distinguishing from dysplastic nevus 34

– measurements for tumor thickness when

the tumor is ulcerated 68

– of the cervix 295

– of the vagina 142

– of the vagina, clinical behavior 144

– of the vagina, confluent nodular

pigmented masses 143

– of the vagina, differential diagnosis 144

– of the vagina, general features 142

– of the vagina, gross findings 143

– of the vagina, histology 143, 144

– of the vagina, microscopic findings 143

– of the vagina, prognosis 144

– of the vagina, treatment 144
– of the vulva 89

– of the vulva, distinguishing from vulvar

intraepithelial neoplasia [VIN] 63

melanophage 58

melanosis, peritoneal 627, 628

melanosome 144

melanotic schwannoma, involving gynecologic

tract 1195

MELF 404

menarche 3, 5, 114, 361

meningioma, ovarian involvement 982

menopause 110, 114, 317

menorrhagia 323

– idiopathic 350

– management 335

menstrual cycle 110, 309

menstrual endometrium 354, 407

menstruation 308, 311

– retrograde 113

Merkel cell

– carcinoma, histology 95

– tumor of the vulva 94

– tumor of the vulva, differential

diagnosis 95

MERT see malignant extrarenal rhabdoid

tumor (MERT)

mesenchymal dysplasia of placenta 1007

mesenchymal neoplasm, nonspecific to the

ovary 910

mesenchymal tumor

– involving gynecologic tract 1179

– of the cervix, malignant 294

– of the fallopian tube 553

– of the uterus 453

mesenchymal villi 1002

mesenteric lipodystrophy 630

mesenteric panniculitis 630

mesenteritis sclerosing 630

mesodermal adenosarcoma in ovarian

endometriosis, histology 663

mesodermal stromal polyp 129

– histology 184

– of the cervix 183

mesonephric carcinoma of the cervix 285

– histology 286

mesonephric cyst

– histology 126

– of the vagina 126

mesonephric duct 530–532

– remnant 535

mesonephric hyperplasia

– florid, histology 179

– of the cervix 178

mesonephric remnant 229

– histology 179

– hyperplasia 285

– of the cervix 178

mesonephric tubule 179

mesonephric–like cyst 46

– of the vulva 38
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mesonephroma 758, 856

mesonephros 531

mesothelial cell 635

– benign peritoneal washings 699

– histology 590, 631

– proliferation 590

mesothelial cyst of the vulva 38

mesothelial hyperplasia 630, 638

– histology 590, 630, 631

– mural, histology 590

mesothelial neoplasm 635

mesothelial proliferation on ovarian surface,

histology 590

mesothelioblastoma 638

mesothelioma 514

– malignant 636

– of the fallopian tube 550

metabolic diseases, and ovarian changes

metabolic storage disorders 1064

metaplasia 164, 336, 407

– definition 379

– of ovarian surface epithelium 589

– of the cervix 164

– of the endometrium, behavior 385

– of the endometrium, differential

diagnosis 385

metaplastic adipose tissue 342

metaplastic Brenner tumor 766

metaplastic epithelium, immature 167

metaplastic papillary tumor 552

metaplastic squamous epithelium 111

metastases in the placenta 1067

metastasis

– from the endometrium to the

ovary 440

– from the ovary to the endometrium 440

– staging

metastasizing leiomyoma of the uterus 469

metastatic acinar cell carcinoma

– from the pancreas in ovary, differential

diagnosis 962

– from the pancreas in ovary, gross

findings 962

– from the pancreas in ovary, microscopic

findings 962

– of the pancreas in ovary, histology 964

– of the pancreas in ovary, histology 965

metastatic adenocarcinoma 278

– from the lung in ovary 978, 979

metastatic adenosquamous carcinoma in

ovary 986

metastatic adrenal cortical carcinoma in

ovary 974

metastatic adrenal gland tumor in ovary 973

metastatic and primary mucinous cystic tumor,

comparison 936

metastatic appendiceal adenocarcinoma of the

ovary 931

metastatic appendiceal carcinoma with

neuroendocrine differentiation in ovary,

histology 956
metastatic biliary tract carcinoma in ovary,

histology 966

metastatic breast cancer

– histology 1067

– in ovary 967

– in ovary, histology 970

– in ovary, differential diagnosis 969

– in ovary, gross findings 968

– in ovary, histology 971–973, 975

– in ovary, markers 970

– in ovary, microscopic findings 968

metastatic bronchioloalveolar carcinoma of the

lung in ovary, histology 978

metastatic carcinoid 883

– tumor in ovary 954

– tumor in ovary, and adenofibroma 958

– tumor in ovary, and Brenner tumor 958

– tumor in ovary, and Sertoli–Leydig cell

tumor 958

– tumor in ovary, differential diagnosis 957

– tumor in ovary, granulosa cell tumor 958

– tumor in ovary, gross findings 956

– tumor in ovary, histology 957–959

– tumor in ovary, microscopic findings 956

– tumor in ovary, microscopic findings 956

– tumor in ovary, patterns 956

metastatic carcinoma

– epithelium 934

– from the colon in ovary 948

– from the colon in ovary, histology

949–952

– from the extrahepatic bile duct in

ovary 963

– from the extrahepatic bile duct in ovary,

differential diagnosis 964

– from the extrahepatic bile duct in ovary,

gross findings 963

– from the extrahepatic bile duct in ovary,

microscopic findings 964

– from the gall bladder in ovary 963

– from the gall bladder in ovary, differential

diagnosis 964

– from the gall bladder in ovary, gross

findings 963

– from the gall bladder in ovary,

microscopic findings 964

– from the intestine in ovary, histology

952, 953

– from the pancreas in ovary, differential

diagnosis 960, 963

– from the pancreas in ovary, gross

findings 960

– from the pancreas in ovary, histology

961, 962

– from the pancreas in ovary, microscopic

findings 960

– in ovary, histology 936

– of the stomach 935

– of the thyroid in ovary 981

– to a serous neoplasm in ovary,

histology 974
metastatic cecal adenocarcinomaof the ovary 932

metastatic cervical carcinoma in ovary 983

metastatic cholangiocarcinoma of the ovary,

histology 935

metastatic colloid adenocarcinoma in ovary,

histology 934

metastatic colon carcinoma surrounding

a corpus albicans in ovary, histology 934

metastatic ductal adenocarcinoma from the

pancreas in ovary 959

metastatic endocervical adenocarcinoma in

ovary 984

– histology 985–987

metastatic endometrial adenocarcinoma,

histology 146

metastatic endometrial adenosarcoma to the

vagina 145

metastatic endometrial carcinoma in ovary 983

metastatic endometrial stromal sarcoma in

ovary 987

– histology 988–990

metastatic endometrial stromal sarcoma in the

ovary, and primary endometrioid stromal

sarcoma 989

metastatic ETT 1114

metastatic extragenital sarcoma in ovary 980

– gross features 980

– microscopic findings 980

metastatic female genital tract tumor in

ovary 982

metastatic fetal melanoma, histology 1067

metastatic gastrointestinal stromal tumor in

ovary, histology 981, 982

metastatic gestational choriocarcinoma of the

uterus in ovary 989

metastatic glassy cell carcinoma in ovary 986

metastatic hepatoblastoma in ovary 967

metastatic hepatocellular carcinoma

– from the liver in ovary 964

– from the liver in ovary, differential

diagnosis 965

– from the liver in ovary, pathologic

findings 965

– in ovary, histology 967, 968

metastatic intestinal carcinoma in ovary 944

– and primary ovarian adenocarcinoma 947

– differential diagnosis 947

– gross findings 945

– microscopic findings 946

metastatic intestinal–type adenocarcinoma of

the stomach in ovary 942

– gross findings 943

– microscopic findings 943

– differential diagnosis 943

metastatic intestinal–type carcinoma

– from the stomach in ovary, histology

947, 948

– in ovary 953

metastatic intraabdominal desmoplastic small

round cell tumor in ovary 991

– histology 991, 992
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metastatic intrahepatic cholangiocarcinoma

– from the liver in ovary 965

– from the liver in ovary, pathologic

findings 965

– in ovary, histology 968–970

metastatic islet cell carcinoma from the

pancreas in ovary 963

metastatic large cell carcinoma from the lung in

ovary 978

metastatic leiomyosarcoma in ovary 987, 989

metastatic low–grade appendiceal mucinous

neoplasm in ovary 953

– histology 954, 955

metastatic lung cancer in ovary 977

metastatic malignant melanoma

– and juvenile granulosa cell tumor 804

– in ovary, and pregnancy luteoma 976

– in ovary, and steroid cell tumor 976

– in ovary, differential diagnosis 976

– in ovary, gross findings 974

– in ovary, histology 933, 935, 976–978

– in ovary, microscopic findings 975

metastatic malignant mesothelioma of

peritoneum in ovary, histology 991

metastatic mediastinal tumor in ovary, gross

findings 977

metastatic medulloblastoma in ovary 982

metastatic melanoma, and steroid cell tumor

not otherwise specified (NOS) 831

metastatic meningioma in ovary 982

metastatic micropapillary serous carcinoma

(invasive implant), histology 723

metastatic mucinous adenocarcinoma of the

cervix in ovary 985

metastatic mucinous carcinoma 748

– in the ovary 747

– of the appendix 953

metastatic mucinous cystadenocarcinoma

from the pancreas in ovary 959

metastatic neuroblastoma from the adrenal

gland in ovary 973

metastatic neuroendocrine carcinoma

– from the lung in ovary, histology 980

– in ovary 954

– in ovary, histology 960

metastatic pancreatic adenocarcinoma,

histology 932

metastatic parathyroid carcinoma in ovary 982

metastatic parotid gland in ovary 982

metastatic peritonealmesothelioma in ovary 990

metastatic peritoneal tumor in ovary 990

metastatic pulmonary tumor in ovary 977

– differential diagnosis 978

– gross findings 977

– microscopic findings 978

metastatic renal cell carcinoma in ovary,

histology 975, 976

metastatic renal tumor in ovary 971

– differential diagnosis 972

– gross findings 972

– microscopic findings 972
metastatic small cell carcinoma from the lung

in ovary 978, 980

– histology 978, 979

metastatic squamous cell carcinoma

– from cervix in ovary, histology 988

– of the cervix in ovary 985

metastatic tubal carcinoma in ovary 982

– microscopic examination 983

metastatic tumor

– of the central nervous system in ovary 982

– of the extrahepatic bile duct in ovary 963

– of the fallopian tube 568

– of the gall bladder in ovary 963

– of the liver in ovary 964

– of the ovary, frequency among all ovarian

tumors 930

– of the ovary, general principles 929

– of the pancreas in ovary 959

– of the peritoneum 641

– of the placenta 1065

– of the ureter in ovary 973

– of the urethra in ovary 973

– of the urinary bladder in ovary 973

– of the vulva 95

– with signet ring cell 935

metastatic vaginal carcinoma in ovary 990

metastatic vulvar carcinoma in ovary 990

metatypical basal cell carcinoma of the vulva 81

metronidazole 117

MFD see massive perivillous fibrin deposition

(MFD)

MFI see maternal floor infarct (MFI)

MIB1 72

– proliferation 316

MICA see microinvasive carcinoma (MICA)

Michaelis–Gutmann body 46, 119

microcystic stromal tumor 786, 809

– differential diagnosis 810

– histology 812

microglandular endocervical hyperplasia 177

microglandular hyperplasia 140, 229

– histology 178, 230

– of the cervix 178

microglandular remnant hyperplasia 285

microinvasionwith atypical proliferative serous

tumor (APST), treatment 710

microinvasive adenocarcinoma of the

cervix 274

– clinical behavior 275

– endocervical adenocarcinoma 275

– FIGO definition 274

– microscopic findings 274

– treatment 275

microinvasive carcinoma (MICA) 66

– methods of measuring depth of

invasion 257

– of the cervix 254

– of the cervix, clinical features 256

– of the cervix, depth of invasion 258

– of the cervix, diagnosis 256

– of the cervix, differential diagnosis 258
– of the cervix, general features 255

– of the cervix, horizontal extent 260

– of the cervix, lymphvascular space

invasion 259

– of the cervix, pathologic features 256

– of the cervix, pattern of invasion 258

– of the cervix, risk factors 258

– of the cervix, surgical margins 260

– of the cervix, treatment 260

– of the cervix, tumor volume 260

microinvasive squamous cell carcinoma of the

cervix

– histology 256, 257

– outcome 259

micrometer 257

microorganisms causing infectious cervicitis 173

micropapillary serous borderline tumor of the

ovary 720

micropapillary serous carcinoma (MPSC) of

the ovary 720, 725

micropapilloma labialis 39

microphthalmia transcription factor (MiTF) 478

microsatellite 757

– instability (MSI) 757

Miescher–Melkersson–Rosenthal syndrome 25

minimal deviation adenocarcinoma (MDA)

– diagnosis 282

– histology 281, 282

– microscopic features 281

– of the cervix 280

Mirena coil 350

Mirena coil-associated endometrium, histology

350, 351

MIS see müllerian inhibiting substance

(MIS) 530

MISIIR see müllerian inhibitory substance II

receptor (MISIIR)

mite 27

mitotic index 459

mitotically active leiomyoma, histology 462

mixtures of different types of cellular changes 385

MMMT

– see malignant mixed mesodermal tumor

(MMMT)

– see malignant müllerian mixed tumor

(MMMT)

Mobiluncus

– curtisii 116

– mulieris 116

Mohs’ micrographic surgery,

dermatofibrosarcoma protuberans

(DFSP) 1180

molar placenta 1090

– behavior 1090

– clinicopathological features 1090

– treatment 1090

molluscum body 11

molluscum contagiosum 6, 11

– clinical diagnosis 11

– cytologic identification 11

– high–power view 11
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monoamnionic monochorionic placenta

1009, 1010

monoblastic sarcoma 1150

monochorionic placenta

– and twin gestation 1008

– vascular anastomoses 1011

monodermal teratoma 890

– composed of vascular tissue 889

– with neuroectodermal differentiation 889

– with sebaceous differentiation 890

monomorphic choriocarcinoma, histology 1104

monozygous twin 1007

mons pubis 3

morbid obesity 1179

morphea 22

morphology

– of chorionic–type intermediate

trophoblast 1079

– of cytotrophoblast 1078

– of implantation site intermediate

trophoblast 1078

– of syncytiotrophoblast 1078

– of trophoblast 1078

– of villous intermediate trophoblast 1078

morule 338

MOSE see murine ovarian surface epithelium

(MOSE)

MPF see massive perivillous fibrin (MPF) 1040

MPIC seemultilocular peritoneal inclusion cyst

(MPIC)

MPNST see malignant peripheral nerve sheath

tumor (MPNST)

MPSC see noninvasive micropapillary serous

carcinoma (MPSC)

MSI see microsatellite instability (MSI)

mucicarminophilic histiocytosis 588, 619

– and Krukenberg tumor 942

– histology 629

mucin granuloma 961

mucinous adenocarcinoma

– arising in the surface epithelium of the

vulva 86

– of the cervix 280

– with focal squamous and neuroendocrine

differentiation 89

mucinous borderline tumor 737

mucinous carcinoid tumor

– and Krukenberg tumor 942

– clinical behavior 887

– differential diagnosis 887

– general features 886

– gross features 886

– immunohistochemical features 887

– microscopic features 886

– treatment 887

mucinous carcinoma 275

– behavior 748

– differential diagnosis 747

– FIGO grade 1, histology 416

– histology 745, 746

– immunohistochemistry 746
– molecular biology 747

– of the appendix, ovarian involvement 953

– of the endometrium 415

– of the endometrium, behavior 417

– of the endometrium, differential

diagnosis 416

– of the endometrium, treatment 417

– treatment 748

mucinous change 383

mucinous cystadenoma

– endocervical–like 737

– histology 736

– intestinal–type 736

– müllerian–type 737

mucinous cystic tumor

– histology 832, 833

– with functioning stroma 833

mucinous differentiation 384, 416

mucinous metaplasia

– in endometriosis, histology 650

– in endometrium, histology 339

– of the endometrium 338

– of the endometrium, diagnosis 338

– of the vulva 31, 37

mucinous tumor

– arising in mature cystic teratoma 878

– arising in mature cystic teratoma, clinical

behavior 879

– arising in mature cystic teratoma,

differential diagnosis 879

– arising in mature cystic teratoma,

immunohistochemical features 879

– arising in mature cystic teratoma,

microscopic features 879

– arising in mature cystic teratoma,

nomenclature 879

– arising in mature cystic teratoma,

treatment 879

– of the ovary 735

– with mural nodules 744

– with pseudomyxoma peritonei (PMP) 741

mucocele, tumor of the appendix 950

mucocutaneous candidiasis, and autoimmune

oophoritis 614

mucoepidermoid carcinoma (MEC) of the

cervix 288

mucopurulent cervicitis 174

mucosa 108

– of the fallopian tube, histology 534

mucosal–associated lymphoid tissue

(MALT) 535

mucosal–lentiginous melanoma 90

– histology 92, 93

– microscopic mindings 90

mucous cyst

– of the vestibule, histology 37

– of the vulva 36

– periurethral 46

mucus–producing epithelium 168

müllerian adenosarcoma 294

– of the ovary 772
müllerian agenesis 113

müllerian cell type 589

müllerian cyst 126

– histology 127

müllerian duct 106, 307, 530, 532

– atresia 308

– fusion defects 307

– genes in embryologic development 530

müllerian inhibiting substance (MIS) 530

müllerian inhibitory substance II receptor

(MISIIR) 692

müllerian mixed tumor 394, 407, 426

müllerian papilloma 128, 142

– histology 128

müllerian tumor, mixed, of the uterus 500

müllerian papilloma 187

– histology 187

mullerianosis 667

müllerian–type tumor, and endometriosis 661

multicystic adenomatoid tumor 634

multicystic ovaries 596

multifocal chorangiomatosis, fetal circulatory

disorders 1045

multilobate placenta 1004

multilocular cystic lymphangioma 633

multilocular peritoneal inclusion cyst

(MPIC) 632

– high power view 633

– histology 633

– with mural mesothelial proliferation 6333

multinucleated atypia of the vulva 63

multinucleated tumor giant cell 464

multinucleation 75

multiple follicle cyst 596

multiple gestation 1007

multiple pregnancy 1007

– asymmetric growth 1017

– complications 1013

– duplication abnormalities 1019

– placental mass 1069

– placentation type 1069

– reduced fetuses 1019

– vascular anastomoses 1069

mumps oophoritis 586

Munro abscess 22, 23

mural hypertrophy of membrane arterioles

– histology 1035

– maternal circulatory disorders 1034

mural nodule 744

murine ovarian surface epithelium (MOSE) 692

muscle–specific actin 508

muscularis 108, 532

musculoaponeurotic fibromatosis

– behavior 1176

– clinical features 1175

– histology 1176

– pathologic findings 1175

– treatment 1176

Mycobacterium tuberculosis 16, 547

– infection of the cervix 174

Mycoplasma hominis 116, 1023
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mycoplasma, endometritis 326

myeloid neoplasia of female reproductive

organs 1150

– clinical features 1150

– ovarian involvement 1152

– pathologic features 1152

– uterine involvement 1152

– vaginal involvement 1153

– vulvar involvement 1153

myeloid sarcoma

– differential diagnosis 1154

– of female reproductive organs 1150

– of female reproductive organs, clinical

features 1150

– of vagina, histology 1154

myiasis, of the vulva 17

Myo–D1 508

myofibroblast 474

myofibroblastic tumor, of peritoneum 640

myofibroblastoma of the ovary 915

myogenin 508

myoinvasion, endometrioid carcinoma 403

myomectomy 461, 484

myomelanocytic tumor

– as mesenchymal neoplasm 1185

– behavior 1186

– clinical features 1185

– differential diagnosis 1186

– involving gynecologic tract 1184

– pathologic findings 1185

– treatment 1186

myometrial hypertrophy 468

myometrial invasion 403

– by carcinoma 406

– in endometrial carcinoma 433

– statistical model of survival 438

myometrium 185, 307, 403

– hypertrophic, adenomatoid tumor,

histology 514

– superficial 321

myosalpinx 532

myxoid leiomyoma of the uterus 466

myxoid leiomyosarcoma 473, 509

– histology 474

myxoid smooth muscle proliferation 457

myxoma

– and embryonal rhabdomyosarcoma 911

– and fibromawithmyxoid degeneration 910

– of the ovary 910

– of the ovary, massive edema of the

ovary 910

N
Nabothian cyst 185

– histology 186

National Health Service (NHS) Cervical Cancer

Screening Program 255

National Institute of Health (NIH),

classification of metastatic GTD 1088

NE see neonatal encephalopathy (NE)

necrobiotic granuloma of the ovary 587
necrosis

– bland, histology 457

– of the vagina 124

– uterine smooth muscle tumor 457

necrotic endometrial polyp, histology 344

necrotic pseudoxanthomatous nodule 652

necrotizing fasciitis 26

Neisseria

– gonorrheal infection 36

– gonorrhoea cervicitis 174

– gonorrhoeae 543

– meningitidis 119

neonatal encephalopathy (NE) 1061

neoplasia 196

neoplasm

– and endometriosis 661

– and granulosa cell proliferations of

pregnancy 608

– and PCOS 599

– not specific to ovary 910

– of the endometrioid type 664

– of the vagina, secondary 145

nephroblastoma of the ovary 926

nephrotic syndrome, and ovarian tumor 840

nerve sheath tumor, malignant peripheral 919

nervous system disorder, and ovarian

cancer 839

neural tumor of the fallopian tube 553

neurilemoma 1170

– behavior 1171

– clinical features 1170

– histology 1171

– of the ovary 919

– pathologic findings 1170

– treatment 1171

neuroblastoma 889

neuroendocrine carcinoma

– non–small cell type 925

– ovarian involvement 954

neuroendocrine cell 160

neuroendocrine dense–core granule 293

neuroendocrine granule 291

neuroendocrine tumor 431

– of the cervix 290

– of the cervix, categories 290

– of the cervix, histologic features used for

distinguishing 291

– of the cervix, large cell 291

neurofibroma 132

– behavior 1172

– clinical features 1171

– histology 1173, 1174

– of the cervix 185

– of the ovary 919

– pathologic findings 1172

– treatment

neurofibromatosis–1 (NF1)

– behavior 1172

– clinical features 1171

– pathologic findings 1172

– treatment
neurofibrosarcoma, involving gynecologic

tract 1193

neuroglial tissue in the cervix 188

nevis lipomatous superficialis of the vulva 44

nevomelanocytic type 33

nevus 32

– cell 33

– of the vulva 32

NF1 see neurofibromatosis–1 (NF1)

nickel 23

nodular fasciitis

– behavior 1175

– clinical features 1174

– differential diagnosis 1174

– pathologic findings 1174

– treatment 1175

nodular hidradenoma

– high power view 41

– histology 41

– of the vulva 41

nodular hyperthecosis 827

nodular melanoma 90

– histology 91

– microscopic mindings 90

– partial deep vulvectomy 91

nodule of hepatocyte in placenta 1066

nongranulomatous histiocytic lesion 627

Non–Hodgkin’s lymphoma of the urethra 97

nonimmune hydrop 1061

noninfectious cervicitis 172

noninfectious disorders of the ovary 586

noninfectious inflammatory diseases of the

vagina 120

noninfectious papulosquamous disorder, of the

vulva 17

noninvasive desmoplastic implant (implant),

histology 712, 713

noninvasive epithelial implant (implant),

histology 711, 712

noninvasive micropapillary serous carcinoma

(MPSC) 703

– and invasive implant 714

– histology 721

noninvasive peritoneal implant 716

– and atypical proliferative serous tumor

(APST) 711

nonkeratinizing squamous cell carcinoma 264

– of the cervix, differential diagnosis 293

nonneoplastic epithelial disorders, of the

vulva 17

nonneoplastic lesion

– of ovarian follicles and stroma 591

– of the ovary 580

nonneoplastic lymphoid proliferation 1148

non–neoplastic trophoblastic cell, and tumor

cell 1084

non–small–cell neuroendocrine carcinoma 771

nonsteroidal estrogen 111

nonsyphilitic spirochetes 1032

nonthrombocytopenic purpura, and ovarian

tumor 840
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nontrophoblastic tumor of the

placenta 1065

normal trophoblast, histology 1107

NOS see steroid cell tumor, not otherwise

specified (NOS)

nRBC see nucleated red blood cells

(nRBC) 1062

nuclear : cytoplasmic ratio 216

nuclear atypia in the evaluation of endometrial

hyperplasia 364

nucleated red blood cells (nRBC), in fetal

circulation 1062

– elevation, in fetal circulation 1062

nulliparity 360

nulliparous cervix 156

Nurse’s Health Study, and ovarian cancer 694

nutritional deficiency, of the vulva 17

O
obesity 360, 394

– and PCOS 599

occult carcinoma 561

ocular micrometer 257

OHS see ovarian hyperstimulation

syndrome (OHS)

oligomenorrea 597

omental–mesenteric myxoid hamartoma 640

omphalomesenteric remnant

– histology 1050

– umbilical cord 1050

oncocytic metaplasia in endometrium 340

oncogenes 437

oophorectomy 603

– tubal neoplasm 537

– with salpingectomy for non–fallopian

tube malignant disease 536

oophoritis 585

– cytomegalovirus (CMV) 585

– tuberculous 584

ophthalmologic inflammation 26

Opisthorchis viverrini 966

oral aphthous ulcer 26

oral contraceptive 284, 395

– as risk factor for cervical cancer 206

– developing high–grade SIL 262

ORS see ovarian remnant syndrome (ORS)

osseous metaplasia in endometrium 342

osteoma of the ovary 918

osteosarcoma 294

– involving gynecologic tract 1195

– of the ovary 918

ovarian abscess 583

ovarian adenofibroma 185

ovarian adenomatoid tumor 920

ovarian amyloidosis, histology 617

ovarian cancer

– and ovarian stromal metaplasia 611

– and age 680

– and BRCA 690

– and endometriosis 683, 687

– and fimbriae 689
– and HNPCC 691

– and inflammation 682

– and mouse models, implications for

treatment 692

– and nervous system disorders 839

– and ovulation 681

– atypical proliferative neoplasm 689

– Bowel involvement 697

– cell type 694

– chemotherapy 700

– cytopathology 698

– etiology 680

– FIGO stage 694

– five–year survival 696

– genetic predisposition 690

– geographic distribution 680

– gonadotropin hypothesis 682

– histologic grade 694

– histology 612

– hormonal factors 681

– hormonal therapy 701

– incessant ovulation hypothesis 681

– incidence 680

– malignant transformation 682

– melphalan 701

– metastases 697

– mortality 680

– mouse models 691

– new model of pathogenesis 682

– number of positive nodes 697

– Nurse’s Health Study 694

– origin 689

– patterns of spread 694

– pelvic ultrasound 693

– peritoneal dissemination 682

– prevention 694

– prognostic factors 694

– radiation 701

– reporting of College of American

Pathologists (CAP) 702

– reproductive factors 681

– risk factors 680

– screening tests 693

– serous tumors 703

– surgery 700

– survival 694

– volume of residual disease 697

– WHO classification 702

ovarian carcinoma

– and surface epithelial inclusions 686

– and uterine corpus carcinoma 984

– cell type 686

– FIGO stage 686

– metastatic to the endometrium 440

– precursors 685

– resembling adenoid cystic carcinoma,

histology 925

– type I origin 684

– types 683

– with basaloid appearance,

histology 926
ovarian changes

– secondary to cytotoxic drugs 617

– secondary to metabolic diseases 617

– secondary to radiation 617

ovarian cholelithiasis 587

ovarian chondroma 917

ovarian chondrosarcoma 918

ovarian decidual reaction 610

ovarian diffuse large B–cell lymphoma,

differential diagnosis 1142

ovarian echinococcosis 585

ovarian ectopic prostatic tissue 582

ovarian edema 604

– histology 605

ovarian endometriosis 646

ovarian endometriotic cyst, histology 649, 650

ovarian enlargement

– and lipidoses 617

– and mucopolysaccharidoses 617

ovarian epithelial tumor, and cell type 688

ovarian fibromatosis 603

– clinical behavior 606

– clinical features 604

– differential diagnosis 606

– gross findings 604

– histology 605

– microscopic findings 604

– pathogenesis 606

– treatment 606

ovarian ganglioneuroma 919

ovarian hemangioma 915, 1179

– origin 915

ovarian hemorrhage 614

ovarian hepatoid carcinoma 922

ovarian hilus (Leydig) cell, and PCOS 598

ovarian hyperstimulation syndrome

(OHS) 596

– and ovulation induction 596

ovarian infarction 615

ovarian infection 583

ovarian involvement of low–grade mucinous

tumors of the appendix

– gross findings 952

– microscopic findings 952

– differential diagnosis 952

ovarian Leydig cell tumor 828

ovarian lipoleiomyoma 912

ovarian lymphoma 1138

– differential diagnosis 1140

ovarian metastasis

– age distribution of patients 931

– and uterine corpus metastasis 984

– from intestinal carcinomas 944

– gross features 931

– microscopic appearance 932

– spreading routes 931

ovarian metastatic tumor, frequency among all

ovarian tumors 930

ovarian mucinous tumor

– survival rate 739

– tumor types 739
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ovarian myofibroblastoma 915

ovarian neoplasm and edema of the ovary 606

ovarian nephroblastoma 926

ovarian neurilemmoma 919

ovarian neurofibroma 919

ovarian osteoma 918

ovarian osteosarcoma 918

ovarian paraganglioma 919

ovarian pheochromocytoma 919

ovarian pregnancy 616

ovarian remnant syndrome (ORS) 591, 617

– and residual ovary syndrome 617

– histology 618

ovarian rhabdomyoma 913

ovarian rhabdomyosarcoma 913

ovarian salivary gland–like carcinoma 925

ovarian schistosomiasis 585

ovarian schwannoma 919

ovarian sex cord–stromal tumor 480

ovarian small cell carcinoma, pulmonary

type 923

ovarian stimulation 591

ovarian stromal metaplasia 610, 611

– and calcification 611

– histology 611

ovarian surface epithelial inclusions from

fimbrial epithelium 687

ovarian surface epithelium 588

ovarian surface stromal proliferation,

histology 591

ovarian torsion 615

ovarian tumor

– and connective tissue disorder 839

– and cutaneous disorders 840

– and hematologic disorders 840

– and nephrotic syndrome 840

– and PCOS 599

– benign 689

– in the idiopathic group 833

– of intestinal origin 944

– of probable wolffian origin 921

– of probable wolffian origin, and sex

cord–stromal tumor 921

– of probable wolffian origin, histology 921

– of the adrenogenital syndrome 610

– with carcinoid syndrome 835

– with functioning stroma 832

– with paraendocrine disorders 835

– with paraneoplastic syndromes 839

– with thyroid hyperfunction 834

– with Zollinger–Ellison syndrome 835

– World Health Organization (WHO)

classification 701

ovarian vein

– syndrome 616

– thombosis 615

– thrombophlebitis 615

ovarian wolffian tumor, and heterologous

Sertoli–Leydig cell tumor 821

ovarian xanthogranuloma 583

– histology 583
ovary 107

– absence 581

– accessory 581

– bacterial infection 583

– blood supply 580

– congenital lesion 581

– ectopic tissue 581

– embryology 580

– foreign body granuloma 586

– fungal infection 586

– gross anatomy 580

– infection 583

– lobulated 581

– menopause 580

– mesothelial proliferations 590

– noninfectious inflammatory disorder 586

– nonneoplastic lesion 579

– nonneoplastic lesion of the follicular/

stromal elements 591

– of the newborn 580

– parasitic infestation 585

– sclerocystic 600

– supernumerary 581

– surface epithelial inclusion (SEI) cyst 589

– surface epithelial inclusion (SEI)

gland 589

– surface proliferative lesion 589

– surface stromal proliferations 590

– viral infection 585

overexpression 438

ovulation 309

– induction, and ovarian hyperstimulation

syndrome 596

oxyphilic clear cell carcinoma 761

oxyphilic endometrioid carcinoma, and

steroid cell tumor not otherwise

specified (NOS) 831

oxyphilic metaplasia in endometrium 340

oxyuriasis 548

P
p16 425

– expression 267

p16ink 213

– adenocarcinoma in situ (AIS) 231

p53 398, 420, 425

– gene 437

– gene mutation 267, 387

– in endometrial intraepithelial carcinoma

(EIC) 387

– signature, ovarian carcinoma 689

paclitaxel 336

– ovarian cancer 700

Paget cell 83

Paget disease 63

– distinguishing from superficial spreading

malignant melanoma 92

– of the vulva, adjunctive studies 84

– of the vulva, clinical behavior 85

– of the vulva, clinical features 81

– of the vulva, differential diagnosis 84
– of the vulva, distinguishing from vulvar

intraepithelial neoplasia [VIN] 63

– of the vulva, prognosis 85

– of the vulva, treatment 85

– primary type 82

– primary type, histology 83

– primary type, partial deep vulvectomy 82

– primary, classification 82

– secondary type, histology 84

– secondary type, of anorectal

adenocarcinoma origin 84

– secondary, classification 82

pagetoid urothelial intraepithelial neoplasia

(PUIN) 63, 81, 84

– histology 85

– of the urethra 96

– Paget disease, secondary type, of

urothelial origin 85

palisading granuloma 587

– of the ovary 587

– of the ovary, histology 588

pan–arteritis 121

pan–cytokeratin 407

pancytopenia, and ovarian tumor 840

Pap smear 262

– screening 171

Pap test 237

papillary adenofibroma of the cervix 185

papillary cystadenoma, associated with von

Hippel–Lindau disease 571

– histology 572

papillary endocervical reparative change,

histology 171

papillary hidradenoma 40

– clinical behavior 40

– clinical features 40

– high–power examination 40

– histology 40

– microscopic findings 40

– of the vulva 40

– treatment 40

papillary hyperplasia, complex, histology 370

papillary mesothelioma,

well–differentiated 635

papillary proliferation of the

endometrium 341

papillary serous carcinoma, histology 417

papillary squamotransitional cell

carcinoma 137

– histology 138

papillary squamous cell carcinoma

– histology 271

– of the cervix 271

– of the vulva 78

– typical squamous epithelium,

histology 272

papillary syncytial metaplasia 329, 330, 341

– histology 312

papillary thyroid carcinoma (FVPTC), in

struma ovarii 882

– histology 881
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papillary tumor, metaplastic, histology 552

papillary urothelial cell carcinoma 138

papillary/villoglandular pattern in the

endometrium 370

papilloma of the fallopian tube 552

papillomatosis 39, 127, 134, 210

papulosquamous dermatosis, noninfectious,

of the vulva 17

parabasal cell 157

parabasal layer of vaginal mucosa 108

paraendocrine disorder, and ovarian tumor 835

paraganglioma 132

– and steroid cell tumor not otherwise

specified (NOS) 831

– involving gynecologic tract 1195

– of the ovary 919

parakeratosis 22, 58, 210, 219

– of the cervix 171

– of the cervix, histology 172

paramesonephric duct 307, 530, 532

– fused 532

paramesonephric tubercle 531

paraneoplastic syndrome, and ovarian

tumor 839

parasites in the fallopian tube 548

parasitic infection

– of the ovary 585

– of the vagina 119

– of the vulva 17

– vulva skin 5

parasitic leiomyoma of the uterus 470

parasitic twin, multiple pregnancy 1019

parathormone (PTH) 835

– related peptide (PTHRP) 835

parathyroid carcinoma, ovarian

involvement 982

paratubal cyst 569

– histology 570

paratubal lesion 569

paratubal neoplasm 567

paratubal region, diseases 529

parenchymal endometriosis 660

paroöphoron 531

parotid gland, ovarian involvement 982

parous cervix 156

partial deep vulvectomy 97

partial hydatidiform mole 1095

– behavior 1095, 1097

– clinical features 1095

– differential diagnosis 1096

– gross findings 1095

– histology 1096, 1098

– microscopic findings 1095

– pathologic features 1097

– treatment 1095

parturition 111

Parvovirus

– B19, clinical significance 1031

– B19, diseases of placenta 1031

– B19, pathology 1031

– infection, histology 1030
PAS see periodic acid–Schiff (PAS)

pathogenesis of low–grade serous

carcinoma 725

pathologic finding in placenta of clinical

syndromes 1059

PBC see platinum–based chemotherapy (PBC)

PCOS see polycystic ovary syndrome (PCOS)

PEC see perivascular epithelioid cell (PEC)

PEComa see perivascular epithelioid cell tumor

(PEComa)

pelvic actinomyces infection 583

pelvic adhesion 113

pelvic endometriosis 658

pelvic inflammatory disease (PID) 583

pelvic node metastasis with early invasive

carcinoma according to depth of stromal

penetration 259

pelvic retroperitoneum, and schwannoma 1170

pelvis

– median sagittal section 107

– vagina, uterus, and supporting

structures 107

pemphigoid 28

– microscopic findings 28

pemphigus

– of the vulva 27

– vegitans 28, 29

– vulgaris 27–29

– vulgaris, histology 30

– vulgaris, of the cervix 175

penile–genital transmission 115

Peptococcus 114, 544

Peptostreptococcus 114, 544, 1023

periodic acid–Schiff (PAS) 626

– reaction 852

perioophoritis 583

peripheral primitive neuroectodermal tumor

(pPNET) 1194

– family, histology 1194

peripheral villous hypoplasia, maternal

circulatory disorders 1035

peritoneal cytology specimens,

pitfalls 699

peritoneal decidual reaction

– clinical and operative findings 669

– microscopic findings 669

peritoneal encapsulation 630

peritoneal endometrioid lesions, other than

endometriosis 663

peritoneal endometriosis 646

peritoneal epithelioid

hemangioendothelioma 638

peritoneal fibrosis 629, 630

peritoneal fluid cytology, ovarian cancer

698, 699

peritoneal granuloma, histology 627

peritoneal implant

– invasive 716

– morphologic features 716

– noninvasive 716

– pathogenesis 716
peritoneal inclusion cyst 632

– histology 632

peritoneal keratin granuloma 634

– histology 634

peritoneal lavage, ovarian cancer 699

peritoneal leiomyoma of the uterus 470

peritoneal leiomyomatosis 669

peritoneal malignant mesothelioma (PMM)

631, 636

– differential diagnosis 638

– histology 636–638

peritoneal melanosis 627, 628

peritoneal mesothelioma 920

peritoneal mucinous carcinomatosis

(PMCA) 743

– and DPAM 743

peritoneal psammocarcinoma 665, 666

peritoneal serous carcinoma, and ovarian

serous carcinoma 666

peritoneal serous lesion 664

peritoneal serous tumor 665

peritoneal transitional cell lesion 668

peritoneal tumor, ovarian involvement 990

peritonitis

– acute 626

– infectious granulomatous 626

– noninfectious granulomatous 626

– rare types 630

periurethral cyst 46, 96

perivascular epithelioid cell (PEC) 478

perivascular epithelioid cell tumor (PEComa)

478, 491

– as mesenchymal neoplasm 1185

– behavior 1186

– benign or malignant 1186

– clinical features 1185

– differential diagnosis 479, 1186

– histology

– involving gynecologic tract 1184

– not otherwise specified (NOS) 1185

– of uterine cervix, histology 1185

– pathologic findings 1185

– treatment 1186

– uterine, HMB–45 staining 479

Peutz–Jeghers syndrome 274, 281, 537, 813,

824, 826, 838

pheochromocytoma

– and steroid cell tumor not otherwise

specified (NOS) 831

– of the ovary 919

phyllodes tumor

– of the breast 345

– of the vulva, histology 44, 45

physiologic change, incomplete, maternal

circulatory disorders 1034

picket cell 159

PID see pelvic inflammatory disease (PID)

pigment disorder of melanocytic origin of the

vulva 32

pigmented lesion of the vulva 32

pigmentosis tubae 546
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PIK3CA oncogene 396

pilar tumor 42

pink cell metaplasia 340

pinworm 17, 548

pipelle biopsy 319

Pipelle device 376

pituitary–type tumor, and steroid cell tumor

not otherwise specified (NOS) 831

placenta

– accreta, clinical behavior 1006

– accreta, clinical features 1005

– accreta, etiology 1005

– accreta, pathology 1005

– accreta, treatment 1006

– anomalous shapes 1003

– circulations 1003

– clinical syndromes and their pathologic

correlates in placenta 1059

– development 1000

– examination 1067, 1068

– examination, culture 1069

– examination, cytogenetics 1069

– examination, fetal membranes 1068

– examination, immunoperoxidase

stains 1069

– examination, techniques 1069

– examination, umbilical cord 1068

– increta, clinical behavior 1006

– increta, clinical features 1005

– increta, etiology 1005

– increta, histology 1006

– increta, pathology 1005

– increta, treatment 1006

– membranacea 1004

– normal anatomy 1000

– percreta, clinical behavior 1006

– percreta, clinical features 1005

– percreta, etiology 1005

– percreta, pathology 1005

– percreta, treatment 1006

– with mesenchymal dysplasia 1007

– with mesenchymal dysplasia,

histology 1007

placental alkaline phosphatase (PLAP)

853, 1080

placental hemangioma 1065

placental hydrop 1061

placental inflammation 1022, 1032

– consequences 1022

placental lesion, and IUGR 1061

placental mass, multiple

pregnancy 1008

placental metastases 1067

placental site nodule 267, 1076, 1121

– and epithelioid trophoblastic tumor,

histologic comparison 1126

– differential diagnosis 1123

– features 1121

– histology 184, 1122–1124

– microscopic findings 1122

– morphologic features 1122
placental site nodule or plaque

(PSNP) 353

– histology 354

placental site plaque 1121

– of the peritoneum, histology 634

placental site trophoblastic nodule 184

placental site trophoblastic tumor (PSTT)

1076, 1108

– algorithm in diagnosis 1129

– and epithelioid trophoblastic tumor,

histologic comparison of cytological

features 1119

– and epithelioid trophoblastic tumor,

histology 1118

– behavior 1112

– clinical features 1102, 1108

– differential diagnosis 1111

– gross findings 1109

– histology 1109, 1110

– microscopic findings 1109

– morphological features 1106

– treatment 1112

placental tumor 1067

placentation type 1009

plaminogen (PLG) deficiency 121

PLAP see placental alkaline phosphatase

(PLAP)

plasma cell

– granuloma 640, 1183

– pseudotumor 1183

– vulvitis 24

plasmacytoid squamous carcinoma of the

vulva 78

– differential diagnosis 79

– treatment 79

plasmacytoma 431

platinum–based chemotherapy (PBC), ovarian

cancer 700

pleomorphic adenoma 41

pleomorphic leiomyosarcoma 509

pleomorphic rhabdomyosarcoma 914, 507

– involving gynecologic tract 1195

pleomorphic undifferentiated

sarcoma 510

– involving gynecologic tract 1195

pleomorphism, embryonal carcinoma 865

pleural endometriosis 660

pleuropulmonary endometriosis 660

plexiform leiomyoma 465

plexiform tumorlet 466

– histology 466

ploidy in endometrial carcinoma 436

PMCA see peritoneal mucinous carcinomatosis

(PMCA)

PMM see peritoneal malignant mesothelioma

(PMM)

PMP see pseudomyxoma peritonei

PNET see primitive neuroectodermal tumor

(PNET)

pneumopolycystic endometritis 353

POD see polycystic ovary disease (POD)
podophyllin 8

POH see premature ovarian failure (POF)

polar body twinning 1007

polyarteritis 121

– nodosa 177

polycystic ovarian disease 361

polycystic ovarian syndrome 243, 331

polycystic ovary disease (POD) 840

– histology 598

polycystic ovary syndrome (PCOS)

594, 597

– and HAIR–AN syndrome 603

– clinical features 597

– differential diagnosis 599

– gross findings 597

– histology 598

– microscopic findings 598

– pathophyiology 599

polyembryoma 866

– clinical behavior 867

– gross features 866

– histogenesis 866

– histology 867

– immunohistochemical features 866

– microscopic features 866

– treatment 867

polymerase chain reaction (PCR), CMV

infection 1029

polymorphic eruption of pregnancy, pruritic

urticarial plaques and papules in pregnancy

(PUPPP) 29

polyp 130, 343, 366, 425

– fallopian tube 541

– mixed 183

polypectomy 348, 484

polypoid adenomyoma, atypical 514

polypoid endometriosis 539, 647

polypoid lesion of the cervix, differential

clinical diagnosis 183

poorly differentiated adenocarcinoma, and

granulosa cell tumor 799

portio of the cervix 163

portio vaginalis 156

POSCN see postoperative spindle cell nodules

(POSCN)

post–Cesarean scar endometriosis 659

postinflammatory depigmentation of the

vulva 32

postmenopausal bleeding 319

postmenopausal endometrium 317

postmenopausal estrogen/progestin

intervention (PEPI) trial 333

postoperative fasciitis 26

postoperative spindle cell nodule

(POSCN) 123

– histology 123

– involving gynecologic tract 1184

postpartum cervix 162

post–salpingectomy endometriosis

539, 656

post–term pregnancy 1060
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posttraumatic fasciitis 26

pPNET see peripheral primitive

neuroectodermal tumor (pPNET)

preeclampsia 1034

– definition 1059

– etiology 1059

– pathology 1059

pregnancy 162, 286, 315

– multiple, complications 1013

pregnancy luteoma 596, 602, 606

– and hCG 608

– and metastatic malignant melanoma

in ovary 976

– clinical behavior 608

– clinical features 606

– differential diagnosis 608

– gross findings 607

– histology 607

– microscopic findings 607

– pathogenesis 608

– treatment 608

pregnant cervix 162

premature follicular depletion 612

premature menopause 612

premature ovarian failure (POF) 612

– and galactosemia 612

premature rupture ofmembranes (PROM) 1022

premelanosome 144

prepuce 3

preterm birth (PTB) 1022, 1060

– acute chorioamnionitis (ACA) 1026

– ascending infection of placenta 1026

previllous trophoblast, functional

aspects 1083

Prevotella bivia 116

primary amenorrhea

– and dysgerminoma 851

– and gonadoblastoma 893

primary andmetastatic mucinous cystic tumor,

comparison 936

primary angiosarcoma of ovary, histology

916, 917

primary carcinoid 883

primary chancre 175

primary endometrioid stromal sarcoma, and

metastatic endometrial stromal sarcoma in

the ovary 989

primary hypothalamic–pituitary disorder, and

PCOS 600

primary insular carcinoid tumor of the ovary,

histology 884

primary leiomyoma of the ovary 911

– histology 911

primary leiomyosarcoma of the ovary 912

primary lymphoma of fallopian tube 1141

primary melanoma 976

– and steroid cell tumor not otherwise

specified (NOS) 831

primary mucinous carcinoid tumor, histology

886, 887

primary mucinous carcinoma in the ovary 747
primary ovarian adenocarcinoma, and

intestinal carcinoma 947

primary ovarian carcinoma

– and primary uterine corpus carcinoma 984

– and uterine corpus metastasis 984

primary ovarian chondrosarcoma,

histology 918

primary ovarian gestational trophoblastic

disease 617

primary ovarian lymphangioma, histology 917

primary ovarian lymphoma 1138

– Burkitt’s lymphoma 1138

– linical features 1138

– diffuse large B–cell lymphoma 1138

– follicular lymphoma 1139

– pathologic features 1138

– rare lymphomas 1139

primary ovarian mucinous tumor 735

primary ovarian small cell carcinoma with

pulmonary differentiation 924

primary ovarian tumor of uncertain

histogenesis 922

primary rhabdomyosarcoma of the ovary 913

– histogenesis 913

– histology 913, 914

primary trabecular carcinoid tumor of the

ovary, histology 885

primary uterine corpus carcinoma, and ovarian

metastasis 984

primary uterine lymphoma 1143

– clinical features 1143

– diffuse large B–Cell lymphoma 1143

– extranodal marginal zone lymphoma

(MALT lymphoma) 1144

– follicular lymphoma 1144

– outcome 1147

– pathologic features 1143

– rare lymphomas 1147

– staging 1147

– treatment 1147

– clinical features 1147

– outcome 1148

– pathologic features 1148

– staging 1148

– treatment 1148

primary vulvar cutaneous Paget disease 82

– classification 82

primary vulvar lymphoma 1148

primitive neuroectodermal tumor (PNET)

– of the cervix 295

– of the uterus 511

– of the uterus, histology 511

primitive trophoblast, histology 1080

PRM see progesterone receptor modulator

(PRM)

productive viral infection 203

progestational stimulation 379

progesterone 158, 161, 309, 312, 333

– lichen sclerosus 19

progesterone-related dysfunctional uterine

bleeding–luteal phase defects 332
progesterone receptor (PR) 277, 313, 314, 420, 435

– expression 277

progesterone receptor modulator (PRM) 335

progesterone receptor modulator (PRM)-

associated endometrial changes 335

progestin 334, 410

– endometrioid carcinoma 410

– therapy 333

– therapy, ESS 492

– treatment of atypical hyperplasia 376

– treatment, morphologic changes 378

progestin-induced changes 410

progestin-treated complex atypical hyperplasia 379

progestin-treated complex hyperplasia 379

progestin-treated lesion of the endometrium,

classification 379

progestin-treated well–differentiated

carcinoma 379

prognosis, models for predicting 438

prognostic biomarker 266

prolactin secretion, and dermoid cyst 839

prolactinoma within ovarian dermoid cyst,

histology 838

prolapse

– of the fallopian tube 549

– of the fallopian tube into the vagina 125

– of the urethral mucosa 45

proliferating cell nuclear antigen (PCNA)

437, 462

proliferating trichilemmal cyst of the vulva 42

proliferating trichilemmal tumor of the vulva 42

proliferation

– of mesothelial cell 590

– of ovarian stromal cells 601

– markers 266, 437

proliferative endometrium

– disordered, histology 365

– histology 309

proliferative fasciitis 1179

PROM see premature rupture of membranes

(PROM) 1022

prostatic tissue 582

pruritus 24, 81

psammocarcinoma of the ovary 720

psammoma body 353, 538, 589

– in the endometrium 352

– in the endometrium, histology 353

psammomatous variant of invasive

micropapillary serous carcinoma,

histology 724

pseudo Meigs’ syndrome 840

pseudoacanthosis nigricans of the vulva 35

pseudoangiomatous carcinoma of the vulva 78

pseudocarcinomatous hyperplasia

pseudodecidual reaction 163

– of cervical stromal cell, histology 164

pseudodecidualization 334, 350

– of the stroma 163

pseudoepitheliomatous hyperplasia 137

pseudohyphae 116

pseudokoilocyte 213
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pseudokoilocytosis secondary to infection 214

pseudolymphoma of the cervix 188

pseudomembranous endometritis 328

pseudomyxoma peritonei (PMP) 641, 667,

741, 743

– and tumors of the appendix 953

pseudoneoplastic glandular condition of the

cervix 177

pseudopapillary endometrium 321

pseudopolyp 111

pseudotumor, reactive nodular fibrous 630

pseudoxanthomatous salpingitis 546

PSNP see placental site nodule or plaque

(PSNP) 353

psoriasis 20

– differential diagnosis 22

– histology 23

– microscopic findings 22

– of the vulva 17, 22

PSTT see placental site trophoblastic

tumor (PSTT)

PTB see preterm birth (PTB) 1022

PTEN

– mutation 381, 396

– tumor suppressor gene 373, 396, 399

PTH see parathormone (PTH)

PTHRP see parathormone–related peptide

(PTHRP)

puerperium 162

PUIN see pagetoid urothelial intraepithelial

neoplasia (PUIN)

pulmonary endometriosis 660

pulmonary small cell carcinoma, metastatic to

the ovary 924

pulmonary tuberculosis 16

pulmonary tumor, ovarian involvement 977

pulmonary type of small cell carcinoma 771

punch biopsy 97

PUVA 21

pyelonephritis, and ovarian vein

thrombophlebitis 615

pyoderma gangrenosum 24

– microscopic findings 26

pyogenic granuloma

– histology 43

– of the vulva 43

Q
quintuplet placentas 1022

R
radiation 229

– and ovarian changes 617

– change, histopathologic feature 125

– changes of ovary 618

– effect on the endometrium, histology 351

– endometrioid carcinoma 410

radiation-induced atypia of the cervix 171

radical vulvectomy 98

radionecrosis 124

raloxifene 336
rare ovarian metastases in ovary 981

RAS

– mutation 267

– proto–oncogene 438

reactive glandular atypia 229

– secondary to irradiation 230

rectocele 124

rectovaginal fistula 113

rectum 107

reduction in follicle numbers, and ovarian

changes 617

Reinke crystal

– and gonadoblastoma 895

– and Leydig cell hyperplasia 609

– and Leydig cell tumor 828, 829

– and ovarian tumors with functioning

stroma 832

– and pregnancy luteoma 608

– Leydig cell 817

renal tumor, ovarian involvement 971

repair, atypia

reparative change 267

reparative process mimicking HSIL 222

replacement estrogen therapy, development of

endometrial cancer 395

resection, effects on endometrium 351

reserve cell 166

– hyperplasia 230

– hyperplasia, histology 166

– immunohistochemical staining

pattern 159

resistant ovary syndrome 612, 613

– and Cushing’s syndrome 613

– and ORS 617

– pathogenesis 613

rete adenocarcinoma 922

rete adenoma 922

rete adenomatous hyperplasia 922

rete cyst 618, 922

– and hilar Leydig cell hyperplasia 609

– histology 619

rete cystadenoma 922

– and serous cystadenoma 922

rete lesion of the ovary 922

retiform Sertoli–Leydig cell tumor 818

retiform uterine tumor resembling ovarian sex

cord tumor (RUTROSCT) 499

retrograde menstruation 684

retroperitoneal hemorrhage 616

retroperitoneal mucinous cystadenoma,

histology 668

retroperitoneal mucinous tumor, histology 668

retroplacental hematoma

– clinical significance 1038

– definition 1037

– etiology 1037

– frequency 1037

– pathology 1037

rhabdomyoma 142

– of the ovary 913

– of the vagina 130
rhabdomyosarcoma 140, 427, 428, 431,

495, 913

– clinical behavior 510

– embryonal, of the fallopian tube 568

– gynecologic tract 1160

– mimicing leiomyosarcoma, histology 509

– of the uterus 507

– of the uterus, clinical features 507

– of the uterus, differential diagnosis 509

– of the uterus, gross findings 507

– of the uterus, immunohistochemistry 508

– of the uterus, microscopic findings 507

– of the uterus, molecular pathology 508

– pleomorphic of gynecologic tract 1195

– treatment 510

ridge 111

ring–shaped placenta 1004

risk–reducing salpingooophorectomy

(RRSO) 689

Rokitansky–Kuster–Hauser syndrome 308

Rosai–Dorfman disease 1179

RRSO see risk–reducing

salpingooophorectomy (RRSO)

rubber 23

rubella, diseases of placenta 1032

rules of Virchow’s triad 1042

RUTROSCT see retiform uterine tumor

resembling ovarian sex cord tumor

(RUTROSCT) 499

S
salivary gland–like carcinoma 925

– of the ovary 925

– of the vulva 45

salpingectomy

– for benign disease of the fallopian

tube 535

– for tubal ectopic pregnancy 536

– for tubal neoplasm 537

– for tubal sterilization 536

salpingitis 542, 583

– acute 542

– acute, histology 543

– and implant 713

– chronic 545

– chronic, histology 546

– follicular 545

– follicular, histology 545

– fungal 548

– granulomatous 546

– granulomatous, histology 547

– granulomatous, pinworm, histology 548

– histiocytic 546

– isthmica nodosa (SIN) 539

– parasitic 548

– physiologic 544

– pseudoxanthomatous 546

– pseudoxanthomatous, histology 547

– tuberculous 547, 584

– xanthogranulomatous 546

salpingolith 538
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salpingo–oophorectomy 409, 469, 492

– prophylactic 536

– specimen, occult disease 560

– specimen, incidental carcinomas 690

salt–and–pepper chromatin 431

SAM see superficial angiomyxoma (SAM)

sarcoid granuloma 587

sarcoidosis 587, 627

– of the fallopian tube 548

sarcoma 144

– arising in a mature teratoma 772

– botryoides 140

– of the fallopian tube 567

– of the ovary 772

– of the peritoneum 641

– of the urethra 97

– of the urethra, differential diagnosis 97

– pleomorphic undifferentiated of

gynecologic tract 1195

– undifferentiated 911

sarcomatoid squamous cell carcinoma 77

Savage syndrome 613

SBT see serous borderline tumor (SBT)

scabies 27

scanty endometrial biopsy 320

scar endometriosis 659

Schiller–Duval body 144, 425, 857

Schistosoma

– haematobium 119, 548

– haematobium infection of the

cervix 177

– mansoni 119, 548

– mansoni infection of the cervix 176

schistosomiasis 548

– of the cervix 176

– of the ovary 585

Schwann cell, neurofibroma 1172

schwannoma 1170

– behavior 1171

– clinical features 1170

– histology 1171

– of the ovary 919

– pathologic findings 1170

– (psammomatous) melanotic of

gynecologic tract 1195

– treatment 1171

scleroderma 22

sclerosing mesenteritis 630

sclerosing peritonitis

– and thecoma 806

– histology 629

sclerosing rhabdomyosarcoma 507

sclerosing stromal tumor 786, 808

– and edema of the ovary 606

– and fibroma 808, 812

– and steroid cell tumors 812

– and thecoma 808, 812

– histology 810, 811

SCTAT see sex cord tumor with annular tubules

(SCTAT)

seatworm 17
sebaceous carcinoma of the vulva 81, 89

– histology 81

sebaceous tumor 890

seborrheic dermatitis 22

– of the vulva 17

seborrheic keratosis

– of the vulva 39

– pigmented, histology 39

secondary lymphoma of fallopian

tube 1143

secondary mucous patch 175

secondary müllerian system 642, 643

secondary ovarian lymphoma 1140

secondary uterine lymphoma 1147

secondary vaginal lymphoma 1148

secondary villi, histology 1001

secondary vulvar cutaneous Paget disease,

classification 82

secondary vulvar lymphoma 1148

secretory carcinoma 412

– differential diagnosis 412

– of the endometrium 416

secretory change 382

secretory endometrium 309

secretory exhaustion 310

secretory insufficiency 332

secretory phase, inadequate 332

segmental thinning of umbilical vessel 1057

SEI see surface epithelial inclusion (SEI)

selective estrogen receptor modulator

(SERM) 335

seminal fluid, allergic reaction 121

septum, longitudinal 113

SERM see selective estrogen receptor

modulator (SERM)

seromucinous cystadenoma 737

serosal endometriosis 656

serous adenocarcinoma

– distinction of endometrioid

adenocarcinoma 732

– of the cervix 285

– of the cervix, prognosis 285

– poorly differentiated 732

serous borderline tumor (SBT) 705

serous carcinoma 385, 397, 412

– and malignant transitional cell

tumor 769

– and Sertoli–Leydig cell tumor 822

– of peritoneum, histology 666

– of the endometrium 417

– of the endometrium, behavior 422

– of the endometrium, clinical

features 417

– of the endometrium, differential

diagnosis 420

– of the endometrium, expression of p16,

histology 421

– of the endometrium, expression of p53,

histology 421

– of the endometrium, gross findings 417

– of the endometrium, histology 418–420
– of the endometrium,

immunohistochemical findings 421

– of the endometrium, microscopic

findings 417

– of the endometrium, prognostic

factors 422

– of the endometrium, survival rates 422

– of the endometrium, treatment 422

– of the fallopian tube, molecular

features 563

– of the fallopian tube, pathogenesis 565

– of the ovary 725

– oncogenes 397

– prevalence 417

serous cystadenoma

– and rete cystadenoma 922

– of the ovary 725

serous ovarian neoplasm

– clinical behavior 726

– differential diagnosis 724

– distinguishing morphologic features 725

– molecular biology 725

– treatment 726

serous ovarian tumor, terminology 703

serous peritoneal tumor, terminology 703

serous tubal intraepithelial carcinoma (STIC)

689, 731

– H&E 559

– histology 557

– immunohistochemical features 559

– Ki–67 proliferation index 559

– p16 expression 559

– p53 expression 559

serous tumor

– low grade, clinical behavior 719

– of borderline malignancy, and

Sertoli–Leydig cell tumor 822

Sertoli cell neoplasia, patterns 813

Sertoli cell tumor 786, 813

– and granulosa cell proliferations of

pregnancy 608

– and steroid cell tumor not otherwise

specified (NOS) 831

– differential diagnosis 813

– histology 814–817

Sertoliform endometrioid carcinoma,

histology 754

Sertoli–Leydig cell tumor (SLCT) 599, 733, 753,

786, 812, 813

– and metastatic carcinoid tumor in

ovary 958

– androgens 815

– clinical features 814

– erythrocytosis 814

– gross findings 815

– masculinization 814

– of intermediate differentiation 814

– of intermediate differentiation, histology

817–820

– poorly differentiated 814

– prognosis 823
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– retiform variant 821

– subtypes 814

– versus adult granulosa cell tumor 823

– well differentiated 814

– well differentiated 815

– well differentiated, histology 817

– with heterologous elements, histology

822, 823

– with retiform pattern, histology 820, 821

Sertoli–stromal cell tumor 812

– and granulosa cell tumor 819

– and tumor outside sex cord–stromal

category 819

serum lactic dehydrogenase (LDH) 855

sex cord tumor with annular tubules (SCTAT)

824, 899

– histology 824, 826

– with annular tubules 786

sex cord–stromal tumor 786, 824, 825

– and calretinin 787

– and epithelial membrane antigen

(EMA) 787

– and inhibin 787

– and ovarian tumor of probable wolffian

origin 921

– and PCOS 600

– classification 786

– during pregnancy 825

– evaluating 787

– molecular pathogenesis 788

sex steroid 110

– hormone–receptor action, concept of the

mechanisms 313

sexual transmission 115

sexually transmitted disease (STD) 56, 197

sexually transmitted pathogen 114

SFT see solitary fibrous tumor (SFT)

SGA see small for gestational age (SGA)

SH see stromal hyperplasia (SH)

shave biopsy 97

Shigella vulvovaginitis 119

short umbilical cord 1051

– clinical significance 1051

– definition 1051

– frequency 1051

sialomucin 229

sickle cell disease 1063

sign of Leser–Trelat 840

signet–ring cell

– adenocarcinoma involving

peritoneum 641

– carcinoma 280, 334

– carcinoma of the endometrium 440

signet–ring stromal tumor 786, 811

– histology 813

SIL see squamous intraepithelial lesion (SIL)

SIN see salpingitis isthmica nodosa (SIN)

single artery cord, multiple gestation 1013

single umbilical artery (SUA)

– congenital malformations 1057

– definition 1056
– etiology 1056

– frequency 1056

– low birth weight 1057

– pathology 1056

– perinatal mortality 1057

– umbilical cord abnormality 1056

Sjogren’s disease, and autoimmune

oophoritis 613

skeletal endometriosis 661

skeletal muscle differentiation 130, 141, 142

Skene duct 3

Skene gland 3, 89

– primary adenocarcinoma 96

skin infection 27

skin tag of the vulva 38

SLCT see Sertoli–Leydig cell tumor (SLCT)

slide micrometer 257

small cell carcinoma 147

– in situ 218

– of hypercalcemic type 836

– of hypercalcemic type, and juvenile

granulosa cell tumor 804

– of hypercalcemic type, histology 836–838

– of neuroendocrine type 430, 431

– of pulmonary type, histology 924

– of the cervix 292

– of the cervix, clinical behavior 293

– of the cervix, differential diagnosis 293

– of the cervix, immunohistochemical

findings 293

– of the cervix, molecular genetic

findings 293

– of the cervix, pathologic findings 292

– of the cervix, treatment 293

– and granulosa cell tumor 800, 836

– histology 292

– pulmonary type 923

small for gestational age (SGA) 1017

SMILE see stratified mucin–producing

intraepithelial lesion (SMILE)

smooth muscle

– actin 463, 474

– differentiation 456

– differentiation, endometrial stromal

nodule, histology 483

– metaplasia in endometrium 342

– neoplasm of the uterus 455

– neoplasm, differentiated cell type 456

– neoplasm, evaluation 456

– neoplasm, patterns of necrosis 457

– nodule 468

– proliferation 468

– tumor 455

– tumor of the vagina, benign 129

– tumor of uncertain malignant potential

(STUMP) 477

– within pelvic lymph node, histology 671

soft tissue

– endometriosis 661

– lesions involving female reproductive

organs 1160
– sarcoma 772

– tumor and tumor–like lesion with benign

behavior 1160

solid cystic hidradenoma 41

solitary fibrous tumor (SFT) 640

– behavior 1183

– clinical features 1181

– differential diagnosis 1182

– histology 1182

– involving gynecologic tract 1180

– pathologic findings 1181

– treatment 1183

solitary follicle cyst 591

– and endometriotic cyst 594

– differential diagnosis 594

S–phase fraction 437

spider bite 27

spiked condyloma 210

spindle cell 472

– carcinoma of the vulva 77

– epithelioma of the vagina 130

– epithelioma, histology 132

– nodule, postoperative 123, 352

– nodule, postoperative, of the cervix 187

– proliferation 131

– sarcoma, and lymphoma of lower female

genital tract 1151

– squamous cell carcinoma 77

spiral artery remodeling histology 1001

spirochetes, methods for identification 13

splenic–gonadal fusion 582

– histology 582

splenosis 634

spongiosis 18, 24

spongiotic dermatitis, of the vulva 17

spontaneous abortion 1064

squamocolumnar junction

– functional 162

– new 162

– of the cervix 161

– original 162

– physiologic 162

squamotransitional cell metaplasia,

histology 537

squamous and transitional

(squamotransitional) cell carcinoma 138

squamous carcinoma 144

squamous cell abnormality, ASC 233

squamous cell carcinoma 71, 135, 770

– basaloid variant 264

– depth of invasion 69

– histology 264

– in mature cystic teratoma, histology

877, 878

– invasive 66

– measurement for the depth of invasion 68

– measurements for tumor thickness when

the tumor is ulcerated 68

– moderately differentiated 265

– of the Bartholin gland 87

– of the cervix 254
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– of the cervix, histology 268

– of the cervix, keratinizing type 237

– of the cervix, non–keratinizing type 237

– of the cervix, p16 expression,

histology 268

– of the cervix, papillary squamous cell

carcinoma 271

– of the cervix, verrucous carcinoma 270

– of the cervix, warty carcinoma 271

– of the endometrium 439

– of the urethra 96

– of the vagina, clinical behavior 137

– of the vagina, clinical features 136

– of the vagina, general features 135

– of the vagina, gross findings 136

– of the vagina, histology 136

– of the vagina, microscopic

findings 136

– of the vagina, treatment 137

– of the vulva 64

– of the vulva, basaloid carcinoma 73

– of the vulva, clinical behavior 79

– of the vulva, condylomatous

carcinoma 74

– of the vulva, histologic

subtypes 65, 73

– of the vulva, invasive 70

– of the vulva, sarcomatoid 77

– of the vulva, treatment 79

– of the vulva, verrucous carcinoma 76

– of the vulva, warty carcinoma 74

– poorly differentiated 265

– precursors 194

– precursors, general features 196

– well–differentiated 265

– with tumor giant cells 77

squamous cell hyperplasia 20

squamous cell lesion 668

squamous cells of the vagina 110

squamous differentiation 367, 380, 381

squamous epithelial cell abnormality

– Bethesda system 236

– CIN terminology 236

– criteria of diagnosis 236

– WHO terminology 236

squamous epithelialization 165

– histology 165

squamous epithelium 212

– mature 166

– normal, electron microscopy of the

superficial cells 159

– of the cervix 157

– of the cervix, histology 157, 158

– of the portio 158

– of the portio of the cervix, histology 157

– of the vagina 106

– stratified, immunohistochemical staining

pattern 159

squamous inclusion cyst

– histology 126

– of the vagina 126
squamous intraepithelial lesion (SIL) 132, 166,

187, 255

– abnormal mitotic figures 215

– behavior 224

– colposcopic appearance 226

– differential diagnosis 134

– distribution on the cervix 206

– impact of age 198

– management 225

– of the cervix, clinical features 207

– of the cervix, pathologic

findings 207

– of the vulva, cassification 56

– prevalence 196

– risk factors 199

– Toronto long–term follow–up of

abnormal cervical cytology 225

squamous metaplasia 163, 267, 381

– diseases of the placenta 1045

– histogenic mechanisms 165

– histology 167

– immunohistochemical staining

pattern 159

– in endometrium, histology 337

– in endometrium, squamous morule,

histology

– of the cervix 164

– of the endometrium 337

– of the surface ovarian epithelium 588

squamous morule 337, 367, 381

– beta–catenin immunohistochemistry 338

– CDX2 immunohistochemistry 338

squamous papilloma of the vagina 127

squamous papillomatosis 127

squamous reparative atypia, histology 170

squamous tumor 770

– benign 770

– of the vulva 56

ST see syncytiotrophoblast (ST)

staging 66

– carcinoma of the fallopian

tube 554

– carcinoma of the vulva 66

– of urethral carcinoma primary tumor,

clinical 96

– ovarian carcinoma, problems 695

– system for GTD of International

Federation of Gynecology and Obstetrics

(FIGO) 1088

staphylococcal enterotoxin 120

staphylococcal infection of the vagina 119

Staphylococcus

– aureus, infection of the vagina 120

– epidermidis 114

stasis problems, umbilical cord 1051

Stein–Leventhal syndrome 331, 361

stenosis of the vagina 124

sterility 177

sterilization 542

steroid cell, adjacent to ovarian

tumors 834
steroid cell tumor 603, 826

– and metastatic malignant melanoma in

ovary 976

– and PCOS 600

– and sclerosing stromal tumor 812

– clinical features 827

– not otherwise specified (NOS) 829

– not otherwise specified (NOS), clinical

behavior 829

– not otherwise specified (NOS),

differential diagnosis 831

– not otherwise specified (NOS), gross

findings 829

– not otherwise specified (NOS),

histology 830

– not otherwise specified (NOS),

microscopic findings 829

– not otherwise specified (NOS),

treatment 830

– pathologic features 827

steroid hormone

– endometrial cycle 312

– receptor 110, 436

– receptor, endometrial cycle 312

Stevens–Johnson syndrome 29, 31, 37, 121

STIC see serous tubal intraepithelial carcinoma

(STIC)

stillbirth 1064, 1065

storage disorders 1064

stratified mucin–producing intraepithelial

lesion (SMILE) 219

– histology 220

stratum basale 308

stratum spongiosum 308

Streptococcus agalactiae 118

stromal alteration 372

stromal blue ball 329

stromal breakdown, histology 329

stromal collapse 329

stromal desmoplasia 369, 372

stromal endometriosis 652

– histology 653

– of uterine cervix, histology 655

stromal hyperplasia (SH) 600

– and fibroma 807

– and hilar Leydig cell hyperplasia 609

– clinical behavior 603

– differential diagnosis 602

– gross findings 601

– histology 601

– microscopic findings 601

– pathophysiology 602

– treatment 603

stromal hyperthecosis (HT) 600, 829

– and acanthosis nigricans 840

– and hilar Leydig cell hyperplasia 609

– and PCOS 600

– clinical behavior 603

– clinical features 600

– differential diagnosis 602

– gross findings 601
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– histology 602

– microscopic findings 601

– pathophysiology 602

– treatment 603

stromal invasion 257, 258, 371

– criteria for identification 367, 368

stromal Leydig cell hyperplasia and hilar Leydig

cell hyperplasia 609

stromal luteoma 827

stromal nodule 480

– diagnosis 482

stromal proliferation from ovarian

surface 590

– histology 591

stromal sarcoma 146

stromal tumor

– and adult granulosa cell tumor 794

– with minor sex cord elements 786

stromal–smooth muscle tumor of the

uterus 496

struma ovarii

– and clear cell carcinoma 763

– and idiopathic germ cell tumor 834

– clinical behavior 881

– clinical features 880

– general features 880

– gross features 880

– histology 880

– immunohistochemical features 880

– microscopic features 880

– treatment 881

strumal carcinoid, histology 832

strumal carcinoid tumor

– clinical behavior 888

– clinical features 888

– general features 888

– gross features 888

– histology 888

– immunohistochemical features 888

– microscopic features 888

– treatment 888

STUMP see smooth muscle tumor of uncertain

malignant potential (STUMP)

SUA see single umbilical artery (SUA)

subacute chorioamnionitis 1027

subamnionic hematoma, fetal circulatory

disorders 1045

subcolumnar reserve cell 165

submesothelial fibroblast 640

submucosal nodule 499

subserosal endometriosis 656

suburethral diverticulum 46

succenturiate lobe 1003

superfecundation 1007

superfetation 1007

superficial angiomyxoma (SAM)

– age distribution of patients 1160

– ehavior 1164

– clinical features 1163

– differential diagnosis 1164

– histology 1164, 1165
– pathologic findings 1164

– treatment 1164

superficial cell of the cervix 159

superficial functionalis 308

superficial implantation, maternal circulatory

disorders 1034

superficial myometrial invasion, diagnosis 406

superficial spreading malignant melanoma

63, 90

– differential diagnosis 92

– histology 91

superficial vulvectomy 97

superficial zone 158

superimposition of acute transfusion on

established chronic transfusion, TTTS 1018

supernumerary ovary 581

surface epithelial inclusion (SEI) 589

– cyst 589

– cyst, and cystadenoma 589

– cyst, and epithelial tumors of the

ovary 589

– gland 589

– gland, and epithelial tumors of the

ovary 589

surface epithelial ovarian tumor, types 682

surface epithelium of the ovary 588

surface papilloma, ovarian cancer 703

surface proliferative lesion 588

surgical pathology report 68, 98, 99

surgical procedures of vulvar tumors 80

Surveillance Epidemiology and End Results

(SEER) cancer registry 198

survivors of co–twin demise, multiple

pregnancy 1019

sweat gland

– adenocarcinoma 89

– apocrine, benign tumor of 40

– eccrine, tumor of 41

– vulvar, carcinoma 89

symphysis pubis 107

syncytial knot 1078

syncytiotrophoblast (ST) 1000, 1076

– and choriocarcinoma 869

– functional aspects 1083

– in choriocarcinoma, histology 1107

– morphology 1078

syncytiotrophoblastic giant cell, and

dysgerminoma 853

syndecan immunohistochemical staining 325

synovial sarcoma 145

– clinical features 1191

– histology 1192

– involving gynecologic tract 1191

syphilis 12, 175, 585

– adjunctive methods 13

– chancre 12

– clinical behavior 14

– clinical features 12

– diagnosis 12

– microscopic findings 12

– of the ovary 585
– secondary, Warthin–Starry stain 13

– treatment 14

syphilitic chancre 6

syphilitic ulceration 32

syringoma of the vulva 41

syringoma, histology 41

T
T cell vasculitis 1033

T lymphocyte in the cervix 161

Taenia solium 548

tamoxifen 333, 335, 348, 633

– and endometriosis 661

tampon 122

– ulcer 122

taxane 336

TBS see Bethesda system (TBS)

TCC see transitional cell carcinoma (TCC)

TCRE see transcervical resection of the

endometrium (TCRE)

telescoping 320

teratoma

– and lymphangioma 917

– histogenesis 869

– immature 869

– of the fallopian tube 553

terminal villi 1003

tertiary gumma 175

testicular feminization syndrome 106

testosterone 602

– lichen sclerosus 19

tethered insertion of umbilical cord 1056

The 2001 Bethesda System 233

theca cell 788

– and adult granulosa cell tumor 793

thecoma 786, 805

– and edema of the ovary 606

– and granulosa cell tumors 805

– and juvenile granulosa cell tumor 803

– and sclerosing peritonitis 806

– and sclerosing stromal tumor 812

– and steroid cell tumor not otherwise

specified (NOS) 831

– and stromal hyperplasia (SH) 601

– histology 805–807

– size 805

– with sclerosing peritonitis, histology

808–809

thermal artifact, histology 538

thermal coagulation, effects on

endometrium 351

thickness measurements for cutaneous

malignant melanoma 93

thickness of tumor 68

thrombocytopenia, and ovarian tumor 840

thrombocytosis, and ovarian tumor 840

thrombophilias, and adverse pregnancy

outcomes 1063

thrombosis of umbilical vessel 1058

thrombotic thrombocytopenic purpura 122

thyroid hyperfunction, and ovarian tumor 834
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TIC see tubal intraepithelial carcinoma (TIC)

tobacco smoking 273

TOPS see twin

oligohydramnios–polyhydramnios sequence

(TOPS) 1018

torsion of the fallopian tube 549

total deep vulvectomy with en–block

lymphadenectomy 98

total vulvectomy 98

toxic shock syndrome (TSS) 119

– clinical behavior 120

– clinical features 120

– general features 119

– gross findings 120

– microscopic findings 120

– pathogenesis 120

toxic shock syndrome (TSS), treatment 120

toxin 120

Toxoplasma

– gondii, clinical significance 1031

– gondii, diseases of placenta 1031

– gondii, pathology 1031

– villitis, histology 1031

trabecular carcinoid tumor

– clinical behavior 886

– clinical features 885

– differential diagnosis 885

– general features 885

– gross features 885

– immunohistochemical features 885

– microscopic features 885

– treatment 886

trachelectomy 261

transcervical resection of the endometrium

(TCRE) 319

transformation zone

– colpophotographs of endocervical

eversion 163

– epithelium, histology 168

– mature, histology 166

– of the cervix 161

– schematic representation of original and

functional squamocolumnar junctions 162

transforming growth factor–beta (TGF–b) 65

transfusion, chronic, TTTS 1014

transitional carcinoma of the cervix 271

transitional cell carcinoma (TCC) 768

– histology 769

– of the endometrium 440

– of the urethra 96

transitional cell

– metaplasia, histology 169

– metaplasia, of the cervix 169

– cell tumor 765

transmission 115

traumatic inclusion cyst 186

traumatic splenosis 582

treatment of low grade serous tumor 719

Treponema pallidum 12

– diseases of placenta 1030

– pathology 1030
trichoblastic fibroma 42

trichoepithelioma of the vulva 42

trichomonal vaginitis 176

Trichomonas 115

– vaginalis 116, 119

– vaginalis infestation of the cervix 176

– vaginitis, Papanicolaou–stained cytologic

preparation 117

trichomoniasis 116, 213

– diagnosis 117

Trichuris trichiura 119

triphenylethyl 335

triplet placentation, multiple pregnancy 1021

trophoblast 1000

– functional aspects 1083

– histology 1080, 1107

– in a complete mole, histology 1093

– morphology 1078

trophoblast-associated gene expression 1080

trophoblastic cell 1076

trophoblastic implant 634

trophoblastic island 1078

trophoblastic lesion 267

trophoblastic marker, expression in different

trophoblastic subpopulations 1082

trophoblastic neoplasms, and subpopulations

of intermediate trophoblastic cells 1090

trophoblastic subpopulation 1082

– gene expression 1080

– immunohistochemical features 1080

– in the placenta and fetal membranes 1077

trophoblastic tubal lesion 569

trophoblastic tumor 1076

– and tumor–like lesion, differential

diagnosis 1126

– behavior 1101

– clinicopathological features 1101

– treatment 1101

trophoblastic tumor-like lesion 1076

trophogram

– commercial antibodies 1128

– for differential diagnosis of trophoblastic

tumors and tumor–like lesions 1126

true umbilical cord knot 1052

TSS see toxic shock syndrome (TSS)

TTTS see twin–twin transfusion syndrome

(TTTS)

tubal duplication 549

tubal dysplasia 556

tubal ectopic pregnancy 536

tubal endometriosis 656

tubal intraepithelial carcinoma (TIC) 556

tubal lymphoma 569

tubal metaplasia 166, 182, 229, 366, 382, 389

– atypical 168

– atypical, histology 169

– histology 168, 232

tubal neoplasm 537

tubal prolapse 549

tubal rupture 540

tubal serous intraepithelial carcinoma 556
tubal sterilization 536

tubal teratoma 553

tube, clubbed 545

tuberculosis 6, 119, 547

– of the cervix 174

– of the ovary 584

– of the vulva 16

tuberculous oophoritis 584

tuberculous peritonitis 626

tuberculous salpingitis 547, 584

tuberous sclerosis 1179

– complex 1185

tubo–endometrioid metaplasia 181, 182

– histology 169

– of the cervix 168

tuboovarian abscess 544, 583, 586

– histology 583

tubular gland 310

tubular Krukenberg tumor, and heterologous

Sertoli–Leydig cell tumor 820

tubular racemose 159

tubulin 336

tumefaction of blood vessels, gynecologic

tract 1178

tumor 505

tumor benign, of the cervix 182

tumor cell

– and non–neoplastic trophoblastic cell 1084

– necrosis 457

– necrosis, coagulative, histology 457

tumor

– diameter, clinical measurement 68

– diathesis, histology 238

– giant cell, multinucleated 77

– metastatic to the endometrium 440

– of adipose tissue differentiation 919

– of bone differentiation 918

– of cartilage differentiation 917

– of extrahepatic bile duct, ovarian

involvement 963

– of intermediate differentiation 817

– of mesothelial differentiation 920

– of muscle differentiation 911

– of neural differentiation 918

– of poor differentiation 817

– of the appendix, ovarian involvement 950

– of the endometrium, mixed 348

– of the gall bladder, ovarian

involvement 963

– of the gastrointestinal tract 935

– of the liver, ovarian involvement 964

– of the pancreas, ovarian involvement 959

– of the peritoneum, miscellaneous

primary 638

– of the placenta 1066

– of the ureter, ovarian involvement 973

– of the urethra 96

– of the urethra, ovarian involvement 973

– of the urinary bladder, ovarian

involvement 973

– of the vulva 43
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– of the vulva, malignant 55

– of the vulva, premalignant 55

– of the vulva, surgical procedures and

characterization of depth of invasion 80

– of vascular differentiation 915

– staging 72

– suppressor gene 437

– thickness 68

– volume 258

– with functioning stroma during

pregnancy 833

tumor-grading system 265

tumor-like lesion of the cervix 187

tumor-like lesion of the vagina 132

tumor-like lesion of the vulva 38, 43

tunnel cluster 279

– of the cervix 186

Turner syndrome 643, 892

twin demise 1018

twin gestation 1007

– etiology 1008

– frequency 1008

– placentation 1008

– zygosity 1007

twin oligohydramnios–polyhydramnios

sequence (TOPS), multiple pregnancy 1018

twin placentation 1008

twin reversed arterial perfusion (TRAP) 1020

twin–twin transfusion syndrome (TTTS) 1013

– clinical features 1015

– definition 1014

– etiology 1014

– frequency 1014

– gross and microscopic pathology 1014

– histology 1016

– mortality 1015

– necrotic lesions 1017

– treatment 1016

U
UES see undifferentiated endometrial sarcoma

(UES)

ulceration

– of the vagina 124

– of the vulva, differential diagnosis 16

– of umbilical vessel 1057

ulceronecrotic amebiasis of the cervix 176

umbilical cord

– abnormalities 1051

– and diseases of the placenta 1050

– anomalies 1013

– diameter 1054

– embryonic development 1050

– entanglement 1052

– examination 1068

– insertion 1054

– knot, clinical significance 1053

– knot, etiology 1052

– knot, frequency 1052

– knot, pathology 1052

– length 1051
– normal anatomy 1050

– prolapse 1052

– rupture 1054

– stricture, clinical significance 1054

– stricture, definition 1053

– stricture, etiology 1053

– stricture, pathology 1054

– torsion, clinical significance 1053

– torsion, definition 1053

– torsion, frequency 1053

– torsion, pathology 1053

– vessel 1056

umbilical phlebitis, diseases of placenta 1024

umbilical vascular resistance, increased, fetal

circulatory disorders 1044

umbilical vessel 1056

– aneurysm 1059

– hemangioma 1058

– hematoma 1058

– meconium–induced necrosis 1057

– segmental thinning 1057

– thrombosis 1058

– ulceration 1057

undifferentiated carcinoma 771

– and adult granulosa cell tumor 793

– and granulosa cell tumor 799

– histology 430

– NOS 771

– of the endometrium 430

– of the endometrium, clinical features 431

– of the endometrium,

immunohistochemical findings 431

– of the endometrium, microscopic

findings 430

– of the endometrium, types 430

– of the endometrium, WHO

definition 430

undifferentiated endometrial sarcoma (UES)
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– duplication 5
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vulvar vestibular syndrome 25
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– of the cervix 271
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Wilms’ tumor 926

– protein (WT1) 640
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World Health Organization (WHO)
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– classification of invasive carcinomas of

the uterine cervix 254
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sarcoma (ESS) 485
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1088, 1089

WT1 see Wilms’ tumor protein (WT1)

X
xanthogranuloma of the ovary, histology

583, 584

Xanthogranulomatous endometritis 324
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– histogenesis 855
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– treatment 863
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zygosity, and twin gestation 1007
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