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Preface

The neoplasms found in the female genital tract
are numerous and diagnostically growing more
complex. Understanding gynecological pathology
can be overwhelming. As an extension to
comprehensive textbooks that are ubiquitous
around sign-out microscope, this text has been
written to provide a practical reference for
practicing pathologists and cytopathologists in a
quick and concise fashion. The primary focus of
our book is on gynecological tumors, specifically
common ones and their benign mimics, and every
effort is made to integrate major diagnostic criteria
with the ancillary studies. We hope we have made
concrete the wusually abstract dictum of
gynecological pathology on both histological and
cytological grounds. Understandably, as one of the
highly complex pathology specialties, it is
impossible to include every aspect of its ingredients
in this compact reference book. Hematoxylin and
eosin staining and immunohistochemistry remain
the cornerstones of diagnostic gynecological
pathology. This manual presents a logical approach
to pathological diagnosis based primarily on
conventional histology and cytology and assembles
the most important diagnostic features of common

neoplastic entities of the female genital tract. The
most common differential diagnosis is discussed
when necessary. Many entities in gynecological
pathology may have multiple names and variants,
but an attempt has been made to present a concise
approach to the diagnostic problem often reflecting
opinions of the authors.

Throughout the book, the approach is simple
and straightforward entity-based discussion of
each diagnostic entity followed by cytopathol-
ogy related to the whole group of disease under
each chapter. Because of this practical approach
and the concrete and accessible nature of the
material, we believe that this text also forms the
basis for a bridge course to introduce residents,
fellows, and junior practitioners to the specialty
practice of gynecological pathology.

We wish to express our deepest gratitude to
all of our mentors, past and current, who have
been the major source of knowledge and courage
in our academic careers. Our sincere apprecia-
tion goes to many colleagues and trainees in
pathology at Yale University and University at
Alabama, who have shared or presented many
cases that provided the basis for this volume.
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Chapter 1

Normal Histology of Female Genital Organs

Keywords Normal « Histology ¢ Cytology
« Female genital tracts « The Bethesda system

1.1 Normal Histology of Vulva

The anatomy of vulva covers mons pubis, prepuce,
frenulum, clitoris, labia minora, labia major, vul-
var vestibule, urethral meatus, Bartholin’s and
Skene’s glands, hymen, and introitus. Squamous
epithelium covers surfaces of all vulvar structures.
Mons pubis and labia major are covered by kera-
tinizing squamous epithelium (skin) associated
with all types of cutaneous adnexa, including hair
follicles, sebaceous glands, apocrine glands, and
sweat glands. Labia minor and inward to vaginal
introitus and hymen are mainly covered by
nonkeratinizing squamous epithelium associated
with no or rare sweat and sebaceous glands.
Bilateral Bartholin’s glands are located
posterolaterally in the vulvar vestibule and have
tubuloalveolar structures, including acini of
mucin-secreting columnar cells and ducts lined
by transitional to squamous epithelium. There are
also minor vestibular glands that are tubular and
lined by mucin-secreting columnar cells. Skene’s
glands are also paired glandular structures cov-
ered by pseudostratified mucin-secreting colum-
nar epithelium, located closely and posterolateral
to the urethra. The clitoris is covered by nonkera-
tinizing squamous epithelium and contains stroma
that is rich in erectile vascular structures similar
to corpora cavernosa of the penis.

1.2 Normal Histology of Vagina

The vagina is a tubular organ consisting of strati-
fied nonkeratinizing squamous mucosa, muscu-
laris, and adventitia. The lamina propria is rich
in elastic fiber and lymphovascular networks.
The Gartner’s duct (mesonephric remnant) is
found along the lateral vaginal walls and is com-
posed of clusters of small tubular glands sur-
rounding a central duct. Luminal eosinophilic
secretion is characteristic.

1.3 Normal Histology of Cervix

The cervix is anatomically divided into portio
vaginalis that protrudes into the upper vagina and
supravaginal portion. The portio vaginalis is
further separated into ectocervix (outer surface)
and endocervix (inner mucosal surface connect-
ing the endocervical canal). The ectocervix is
covered by nonkeratinizing stratified squamous
epithelium and the endocervix is lined by mucinous
epithelium in connection with underlying branch-
ing mucinous glands. The squamocolumnar junc-
tion between ectocervix and endocervix is the
famous “transformation zone” (TZ), where the
two types of epithelium move up and down
replacing one another (metaplasia) depending on
the age, hormonal, and reproductive status of a
woman (Fig. 1.1). It is well known that the TZ is
the most vulnerable anatomic site of the cervix to
the development of various HPV-related malignant

D. Chhieng and P. Hui (eds.), Cytology and Surgical Pathology of Gynecologic Neoplasms, 1
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D. Chhieng and P. Hui

Fig. 1.1 The transformation
zone of the cervix (H.E. x40)

and premalignant conditions. When endocervical
glandular epithelium moves onto the ectocervix,
a grossly identifiable change as red erosion-like
area occurs; this condition is referred to by the
term “ectropion.” Mucinous endocervical glan-
dular epithelium covers the endocervical canal
and merges with endometrial epithelium at the
point where the uterine isthmus begins.

1.4 Normal Histology of Uterus

The uterus is a hollow organ divided into cervix
and corpus. Above the inner openings of bilateral
fallopian tubes, the superior portion of the corpus
is the fundus. The portion where the distal corpus
merges with the upper endocervical canal is the
isthmus or lower uterine segment. The uterine
cavity is triangular with an average length of 6 cm.
The lining of the corpus is the endometrium. The
thick myometrium constitutes the bulk of uterine
mass. The outer surface of the uterus is covered by
peritoneal serosa. The endometrium is histologi-
cally and functionally divided into superficial
functionalis and deep basalis (Fig. 1.2). The hor-
monally regulated functionalis is further separated
into the outer most compactum and the inner
spongiosum. The basalis contains hormonally
inactive reserve or stem cells. The stroma consists
of endometrial stromal cells and rich vasculatures,
both of which are hormonally responsive.

During the reproductive years, the endome-
trium undergoes cyclic morphologic and func-
tional changes according to the ovulatory cycle.
The cyclic alterations of the endometrium are
divided into proliferative, secretory, and menstrual
phases. In concert with the estrogen production
during the ovarian follicular phase, the endome-
trial glands are proliferative and gradually increase
in both number and size (from small straight tubu-
lar glands to large coiled glands in the late prolif-
erative phase). The glands are covered by
monolayer or pseudostratified, columnar epithelial
cells with pencil-shaped nuclei. The cells are
mitotically active. Scattered ciliated cells are pres-
ent. The cellular stroma contains endometrial
stromal cells that are small, round to oval with
scant cytoplasm and round nuclei (Fig. 1.3). The
thin-walled straight tubular vessels are characteris-
tic for proliferative endometrium. During the
secretory/progestin phase, the endometrial glands
undergo daily predictable morphologic changes.
The glands become serpentine to cystic to papil-
lary cystic with cytoplasmic secretion (Fig. 1.4),
typically subnuclear at day 17 and supranuclear at
day 19 of a 28-day menstrual cycle. The endome-
trial stroma becomes edematous, reaching maxi-
mum at day 22. Stromal decidualization begins on
day 23 and reaches its completion on day 26.
Characteristic spiral arteriols cuffed by decidual-
ized stromal cells begin to appear at day 23. When
fertilization does not occur, the endometrium
undergoes rapid degeneration, leading to menstrual
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Fig. 1.2 Low-power view : ; .
of early proliferative )

endometrium, which is .
roughly divided into the
superficial functionalis and
deep basalis. Note somewhat
irregular glands present in the
basalis (H.E. x20)

Fig. 1.3 Proliferative
endometrium. Note the early
proliferative endometrial
glands and the presence of
evenly distributed spiral
arteriols in the stroma

(H.E. x40)

Fig. 1.4 Late secretory phase
endometrium (H.E. x40)
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breakdown, which usually lasts 4-5 days.
Menstrual endometrium is characterized by rup-
tured glands with secretory exhaustion, stromal
condensation and collapse (stromal balls), vascu-
lar fibrin thrombi, and acute and chronic inflam-
matory cells. If fertilization occurs, the secretory
endometrium will further evolve to prepare for
implantation of the embryo into gestational hyper-
plastic endometrium, which is characterized by
reappearance of both secretory endometrial glands
and stromal edema, combined with enhanced pre-
decidulization. Glands in the spongiosum may
show the so-called Arias-Stella reaction by the
presence of large atypical glandular cells with
clear or eosinophilic cytoplasm and hyperchro-
matic and enlarged nuclei, some of which are
epically positioned, simulating the hobnailed cells
seen in a clear cell carcinoma. Similar cytologic
changes can be seen in the epithelial cells in the
cervix, fallopian tube, or endometriosis.

1.5 Normal Histology of Fallopian
Tube

Fallopian tubes are paired tubular structures origi-
nating from the superolateral walls of the uterus,
and run within the upper edges of broad ligaments.
Anatomically, fallopian tubes are divided, from
proximal to distal, into intramural (within the
uterine wall), isthmus, ampulla, and infundibulum.

Fig. 1.5 Fallopian tube
mucosa at high power. The
mucosa consists of overall
longitudinal yet branching
folds or plicae that are covered
by three types of epithelial
cells: ciliated, secretory, and
intercalating cells (H.E. x200)

The distal abdominal ostium of infundibulum is
configured by irregular figure-like structures, called
fimbriae. The mucosa consists of overall longitudi-
nal, yet branching folds or plicae that are covered
by three types of epithelial cells: ciliated, secretory,
and intercalating cells (Fig. 1.5). The muscularis
propria consists of complete inner circular and
outer longitudinal layers of smooth muscle.
Walthard nests are common epithelial structures of
urothelial differentiation within the wall of fallo-
pian tube, mesosalpinx, mesovarium, or even ovar-
ian hilar stroma.

1.6 Normal Histology of Ovary

Ovaries are paired oval organs that are 4.0 cm in
average size. They are located inferoposterior to
the fallopian tubes and connected to the broad
ligament and uterine cornu by mesovarium and
uteror-ovarian ligament, respectively. The surface
of ovary is covered by a single layer of modified
mesothelium of celomic nature, which is embryo-
logically related to the lining of the entire mulle-
rian ducts. Focal invagination of the surface
epithelium creates cortical epithelial inclusions of
less than 1.0 cm. The ovarian stroma is divided
into cortex and medulla. Both compartments are
composed of plump spindle cells of fibroblastic
or myofibroblastic types, arranged in dense stori-
form patterns. There is a rich reticulum meshwork,
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particularly in the cortex, among stromal cells.
Luteinized stromal cells with bubbly clear cyto-
plasm may be seen in singles or clusters. Bundles
of smooth muscle fibers, nests of adipose cells, or
even endometrial stromal cells may be present as
well. Ovarian germ cells or follicles at various
maturation stages are present in the cortex of ovary
in women before menopause (Fig. 1.6). Primordial
follicles consist of one germ cell surrounded by a
flattened single layer of granulosa cells. Maturing
follicles are typically composed of an oocyte sur-
rounded by a varying number of granulosa cells
and an outer layer of theca cells. Call-Exner bod-
ies are round cavitary arrangement of granulosa
cells with central accumulation of eosinophilic
PAS-positive filamentous basal lamina. Mitoses,
sometimes numerous, may be found in the granu-
losa and theca cells of a secondary follicle. The
outer theca layer is further separated to luteinized,
well-delineated theca interna and an outer less dis-
tinct theca externa. The central ovarian medulla
consists of cellular stroma and developing follicles
before adolescence, or corpora albican embedded
in a meshwork of blood vessels in an adult woman.
The hilum of the ovary is rich in blood vessels of
various calibers. Clusters of hilum cells resem-
bling Leydig cells in testis are frequently found in
the hilar region, so is rete ovarii (irregular, inter-
connecting clefts, tubules, or cysts lined by flat to
cuboidal epithelial cells and surrounded by a cuff
of spindle cell ovarian-type stromal cells).

Fig. 1.6 Normal ovarian
cortex with follicles at various
maturation stages (H.E. x40)

1.7 Normal Cytology of Female
Genital Tract Organs

1.7.1 Squamous Cells

The predominant cell type in a Pap test is
squamous cell. There are three types of squamous
cells: superficial, intermediate, and parabasal.

1.7.1.1 Superficial Squamous Cells

They are the most mature and consist of large,
polygonal cells with abundant glassy cytoplasm.
The cytoplasm can be pink, orange, or blue/
green in Pap stain depending on the degree of
maturation of the keratin granules. The nuclei
are small, about 15-20 pm? and pyknotic,
resembling an ink dot (Fig. 1.7).

1.7.1.2 Intermediate Squamous Cells

They are similar to superficial cells, except that
the nuclei are larger, about 35 pum?, with open,
finely granular chromatin (Fig. 1.7). The cyto-
plasm may appear yellow because of the presence
of glycogen.
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Fig. 1.7 Normal superficial
and intermediate squamous
cells. Both superficial and
intermediate squamous cells
are polygonal with abundant
translucent cytoplasm.
Superficial squamous cells
possess small and hyper-
chromatic nuclei (ink dot
nuclei), whereas intermediate
squamous cells have bigger
nuclei with more open
chromatin (SurePath,
Papanicolaou, x400)

Fig. 1.8 Normal parabasal
squamous cells. Parabasal
cells arrange either singly or
in two-dimensional groups.
Isolated parabasal cells are
round to oval with dense and
homogenous cytoplasm.
Parabasal cells in groups and
clusters may be difficult to
differentiate from metaplastic
squamous cells (SurePath,
Papanicolaou, x400)
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1.7.2 Parabasal Squamous Cells

They are the least mature and are usually identi-
fied only in women with immature epithelia due
to a lack of estrogenic stimulation such as that in
postmenopausal and postpartum women. The
parabasal cells are usually round to oval with
moderate amount of cyanophilic cytoplasm and
a larger (50 wm? in diameter) vesicular nucleus,
resulting in a higher N:C ratio. They can occur
singly, in groups, as large monolayer sheets, or
as syncytial aggregates. Preservation of nuclear
polarity and lack of nuclear pleomorphism dis-
tinguish normal parabasal cells from dysplastic
squamous cells (Fig. 1.8).

~ "

1.7.3 Endocervical Cells

Endocervical cells are usually present in sheets
with a honeycomb appearance, or in strip resem-
bling a picket fence (Fig. 1.9). Single cells as well
as naked nuclei within strands of mucus can also
be seen. Individual cells appear columnar with
cyanophilic and clear cytoplasm. The nuclei are
round and basally located, similar to that of inter-
mediate squamous cells. However, mild degree of
anisonucleosis may be evident.

The increasing use of brooms and brushes
coupled with liquid-based preparation (LBP)
yields large, densely packed groups of endocer-
vical cells with significant nuclear overlapping
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Fig. 1.9 Normal endocervical
cells. The endocervical cells
arrange in either a two-
dimensional sheet resembling
a honeycomb or strips
resembling a picket fence.
Individual cells demonstrate
well-defined cytoplasmic
borders (SurePath,
Papanicolaou, x400)

Fig.1.10 Large, three-
dimensional group of
endocervical cells commonly
seen in LBP using brooms and
brushes for collection
(SurePath, Papanicolaou, x100)

(Fig. 1.10). Individual cells can appear more
hyperchromatic and demonstrate considerable
degree of pleomorphism. Such changes may be
misinterpreted as AEC. To avoid over interpreta-
tion, one should examine the periphery of the
groups where normal-appearing endocervical
cells are evident.

1.7.4 Squamous Metaplastic Cells

These are derived from the TZ where endocervi-
cal epithelium is gradually replaced by squamous
epithelium. Mature squamous metaplastic cells
are identical to intermediate and superficial
squamous cells. Immature metaplastic cells
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resemble parabasal cells and can occur singly, in
small groups or chains, or in loose sheets.
Cytoplasmic vacuoles and projections can be
identified (Fig. 1.11).

1.7.5 Endometrial Cells

1.7.5.1 Exfoliated Endometrial Glandular
Cells

Normally, they can be observed up to 12 days
after the last menstrual period (LMP). They often
present as three-dimensional, tight clusters.
Single cells are rare in conventional preparation
but can be seen in LBP. Individual cells are small
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Fig. 1.11 Squamous
metaplastic cells. Small cluster
of metaplastic squamous cells
appearing columnar or
polygonal in shape.
Cytoplasmic projections are
frequently noted (SurePath,
Papanicolaou, x400)

Fig. 1.12 Exfoliated
endometrial cells appearing as
a tight cluster of small cells
with scant cytoplasm
(ThinPrep, Papanicolaou,
x400)

(35 um?) with very scant amount of cytoplasm
and indistinct cell borders. Occasional small cyto-
plasmic vacuoles can be seen. The nuclei are
round to oval with darkly staining nuclei
(Fig. 1.12). Tight groups of endometrial glandular
cells surrounded by one or more layers of larger
endometrial stromal cells with pale cytoplasm are
termed exodus (Fig. 1.13). According to TBS
2001, only exfoliated endometrial cells should be
reported in women aged 40 years or older.

1.7.5.2 Exfoliated Endometrial
Stromal Cells

These cells often occur in loosely cohesive clus-
ters. Individual cells possess cytanophilic, foamy
cytoplasm and notched or bean-shaped nuclei, and

are similar in size as the parabasal squamous cells.
They may be mistaken for histiocytes (Fig. 1.14).

1.7.6 Direct Sampling of the Lower
Uterine Segment

Vigorous sampling of the endocervical canal can
result in the direct sampling of the lower uterine
segment (LUS). The typical presentation is as large,
complex, irregular tissue fragments with branching
tubular glands, on low magnification (Fig. 1.15).
Higher magnification often reveals a biphasic pat-
tern of inner glandular cells and outer stromal
cells (Fig. 1.16). The latter appears as bland, elon-
gated to oval cells, often embedded in a small
amount of matrix in a relatively disorderly pattern.
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Fig. 1.13 Exodus consisting
of a central tight group of
endometrial glandular cells
surrounded by layers of
larger, pale endometrial
stromal cells (SurePath,
Papanicolaou, x400)

Fig. 1.14 Cohesive group of | B
endometrial stromal cells with ® '
round to oval degenerated
nuclei and moderate amount
of foamy cytoplasm
(SurePath, Papanicolaou,
x400)

Fig. 1.15 Lower uterine
segment showing large tissue
fragment with branching
tubular glands (SurePath,
Papanicolaou, x100)
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Fig. 1.16 Higher magnifica-
tion of lower uterine segment
showing a biphasic pattern:
endometrial cells (upper right
hand) and stromal cells
(center) (SurePath,
Papanicolaou, x400)

Mitotic figures may be seen. The presence of LUS
does not warrant reporting because it is not associ-
ated with any increased risk of endometrial can-
cers. It is important to recognize direct sampling of
the LUS because it is one of the differential diag-
noses of hyperchromatic crowded groups.

1.8 The Bethesda System

In order to communicate the results effectively
and unambiguously between laboratories and
clinicians, cytologists should use the terminology
and classification system that clearly convey the
diagnostic interpretation and significance of the
morphologic findings. The Bethesda system
(TBS), first introduced in 1988, offers a model
for the uniform descriptive terminology for
reporting cervicovaginal cytology. The current
TBS, which was adopted after an international
consensus conference in 2001, is summarized in
Table 1.1. The report format includes (1) speci-
men type, (2) specimen adequacy, (3) general
categorization, and (4) descriptive interpretations,
and is applicable to both conventional and liquid-
based preparations.

Although TBS is widely in use throughout
USA and much of the World, there are other
systems of cervical cytology classification, such
as those proposed by the British Society for

2 ¥

Table 1.1 The Bethesda system 2001 for reporting
cervicovaginal cytology

Specimen type
Specify whether the preparation is conventional,
ThinPrep, or SurePath
Specimen adequacy
Satisfactory for evaluation
Presence or absence of endocervical/transformation zone
Other quality-limiting factors such as obscuring
inflammation
Unsatisfactory for evaluation
Specify reasons
General categorization (optional)
Negative for intraepithelial lesion or malignancy
Epithelial cell abnormality (see below)
Other
Descriptive interpretations
Nonneoplastic
Organisms
Trichomonas vaginalis
Fungal organisms consistent with Candida spp.
Shift in bacterial flora suggestive of bacterial
vaginosis
Bacterial morphologically consistent with
Actinomyces spp.
Cellular changes associated with herpes simplex virus
Other nonneoplastic findings
Reactive cellular changes (including typical repairs)
Radiation
Atrophy
Benign-appearing glandular cells status
post-hysterectomy
Other
Endometrial cells in women over 40 years of age

(continued)
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Table 1.1 (continued)

Epithelial cell abnormalities
Squamous cell
Atypical squamous cells of undetermined
significance (ASC-US)
Atypical squamous cells cannot exclude HSIL (ASC-H)
Low-grade squamous intraepithelial lesions (LSIL)
High-grade squamous intraepithelial lesions (HSIL)
Squamous cell carcinoma
Glandular cell
Atypical endocervical cells (AEC)
Atypical glandular cells (AGC)
Atypical endometrial cells (AMC)
Atypical endocervical cells, favor neoplastic
Atypical glandular cells, favor neoplastic
Endocervical adenocarcinoma in situ (AIS)
Adenocarcinoma (specify type if possible)
Other malignant neoplasms (specify if possible)
Ancillary studies (optional)
Educational notes and recommendations (optional)

Clinical Cytology (BSCC) and Australia National
Pathology Accreditation Advisory Council.
Although a unified classification system does not
exist for all the members of the European Union,
it is recommended that any systems should be

translatable into TBS. A comparison of TBS
with the other terminology systems is included
in Table 1.2.

1.8.1 Specimens Adequacy

TBS 2001 requires that a statement of the speci-
men adequacy be given in the report. There are
two adequacy categories: satisfactory and unsat-
isfactory. The later can be due to insufficient
squamous cellularity and/or obscuring factors.
In addition, any specimen with abnormal cells is
considered to be satisfactory.

1.8.2 Minimum Squamous
Cellularity Criteria

TBS 2001 requires at least 8,000-12,000 and
5,000 well-preserved and well-visualized
squamous cells on a conventional smear and a
LBP, respectively. For conventional preparation,
instead of actually counting individual cells, the

Table 1.2 Comparison of reporting systems for gynecologic cytology

TBS 2001 CIN BSCC 2008 ECTP 2007 AMBS 2004
NILM Negative Within normal limits Negative
Unsatisfactory Inadequate Unsatisfactory Unsatisfactory
ASC-US Borderline changes, Squamous cell changes Possible LSIL

squamous, NOS (not definitively

neoplastic but merit
early repeat)

ASC-H Borderline changes, Possible HSIL

high-grade dyskaryosis

not excluded
LSIL HPV cytopathic ~ Low-grade dyskaryosis Koilocytes (w/o changes LSIL

changes s/o SIL)
CINI Mild dysplasia (CIN I)
HSIL CIN II High-grade Moderate dysplasia HSIL
CIN II/CIS dyskaryosis (CIN II)
Severe dysplasia (CIN III)
Carcinoma in situ

SCC SCC SCC SCC SCC
AGC, AEC Borderline changes AGC AGC, AEC

in endocervical cells
AIS AIS EC AIS
Adenocarcinoma  Adenocarcinoma  Glandular neoplasia Adenocarcinoma Adenocarcinoma
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Fig.1.17 Atrophy specimen
showing parabasal squamous
cells indistinguishable from
metaplastic squamous cells
(SurePath, Papanicolaou,
x100)

squamous cellularity should be estimated by
comparing to computer-generated reference
images to stimulate the appearance of 4x fields
on conventional smears. For LBP, cellularity can
be estimated by performing representative field
cell counts. Based on the preparation diameter
and the ocular eyepiece, one can estimate the
average number of cells per field required to
achieve a minimum of 5,000 cells.

1.8.3 Endocervical/Transformation
Zone Component

TBS 2001 defines an adequate endocervical/trans-
formation zone (EC/TZ) component as the pres-
ence of ten or more well-preserved endocervical
and/or squamous metaplastic cells. This criterion
applies to all pre- and postmenopausal women,
except that in women with marked atrophy, para-
basal squamous cells often cannot be distin-
guished from metaplastic and endocervical cells
(Fig. 1.17). The lack of EC/TZ component, by
itself, does not make a specimen unsatisfactory.
Data regarding whether a lack of EC/TZ compo-
nent correlates negatively with the detection of
high-grade squamous lesions are conflicting.

1.8.4 Obscuring Factors

When more than 75% of squamous cells are
obscured by factors such as inflammation, blood,
and very thick smears, the specimen should be
classified as unsatisfactory. Mild cytolysis is usu-
ally acceptable; however, if nearly all nuclei are
naked, i.e., devoid of cytoplasm, the specimens
should be classified as unsatisfactory. For LBP,
the combination of some degree of obscuring
factors and borderline squamous cellularity may
render the specimen unsatisfactory because of a
lack of sufficient number of well-visualized and
well-preserved squamous cells.

1.8.5 Management of Women with
Unsatisfactory Pap Test

According to the 2006 American Society of
Colposcopy and Cervical Pathology (ASCCP)
management guidelines for abnormal Pap tests, a
repeat Pap test should be performed within a 2- to
4-month period for women with an unsatisfactory
Pap tests. Women lacking EC/TZ component and/
or other quality indicators, but with a negative Pap
test should have a repeat Pap test in 12 months.
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Chapter 2

Lesions of the Vulva and Vagina

Keywords Vulvae VaginaeDysplasiaeCarcinoma
» Melanoma

2.1 General Classification
of Tumors or Tumor-Like
Conditions of Vulva and Vagina

Tumors of vulva and vagina are generally classi-
fied into squamous, glandular, melanocytic, and
mesenchymal neoplasms. Squamous carcinoma
is by far the most common primary malignancy
involving both organs. Squamous intraepithelial
neoplasia is the most common preinvasive con-
dition of squamous cell carcinoma (SCC). Lichen
sclerosus is also considered as a preneoplastic
condition of vulvar SCC (Fig. 2.1). Condyloma
acuminatum is the most common squamous disor-
der, caused by low-risk HPV subtypes (HPV 6 and
11), and does not progress to malignancy, except
in rare cases where high-risk HPV is a causal fac-
tor. Conventional mullerian adenocarcinomas are
rare in vulva and vagina. Extramammary Paget’s
disease represents a special form of glandular
malignancy outside of the breast and is gener-
ally not associated with an invasive component.
Primary clear cell carcinoma of the vagina is
famous for its association with intrauterine DES
exposure in the past, but is very rare nowadays.
Melanoma represents 5% of vulvar cancers and
is capable of widespread metastasis. A variety
of benign and malignant mesenchymal tumors
can be seen in the vulvar and vaginal regions,

with benign angiomyofibroblastoma and deep
aggressive angiomyxoma primarily involving
these areas.

2.2 Benign, Preneoplastic,
and In Situ Neoplastic
Squamous Lesions

Squamous cell hyperplasia of the vulva is a
thickened plaque-like lesion consisting of matur-
ing squamous proliferation with hyperkeratosis
and/or parakeratosis. No cytologic atypia is pres-
ent (Fig. 2.2). The diagnosis requires the exclu-
sion of other squamous proliferative disorders,
particularly a condyloma.

Squamous papilloma of the vulva may be
multiple and consists of simple papillary
proliferation of squamous epithelium without
complex branching (Fig. 2.3). The absence of
definite HPV koilocytosis distinguishes it from a
condyloma.

Seborrheic keratosis involves hair-bearing
squamous epithelium of the vulva. Multiple
lesions may be associated with Leser—Trelat
syndrome. The lesion is characterized by sym-
metric squamous acanthosis, papillomatosis, and
hyperkeratosis with keratin horn cysts (Fig. 2.4).
Cytologic atypia and HPV-related koilocytosis
are absent.

Condyloma acuminatum is a common,
sexually transmitted, papillomatous squamous
proliferation related to HVP 6 and 11, and is not

D. Chhieng and P. Hui (eds.), Cytology and Surgical Pathology of Gynecologic Neoplasms, 15
Current Clinical Pathology, DOI 10.1007/978-1-60761-164-6_2,
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Fig. 2.1 Vulvar lichen
sclerosus. Note the blunting of
the rete pegs and the presence
of homogenous collagen
deposition in the upper dermis
(H.E. x40)

Fig. 2.2 Vulvar squamous
hyperplasia. Note the
presence of acanthosis and
hyperkeratosis, and the
absence of HPV-related
koilocytosis and epithelial
cell dysplasia (H.E. x200)

Fig.2.3 Vulvar squamous
papilloma. Note the papillo-
matosis and the absence of
HPV-related koilocytopathic
effect (H.E. x40)
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Fig. 2.4 Seborrheic
keratosis. Note the symmetric
squamous acanthosis,
papillomatosis, and
hyperkeratosis with keratin
horn cysts (H.E. x40)

considered progressive toward invasive cancer.
Its appearance is clinically distinct with a
verrucous growth and is frequently multifocal,
and even confluent, involving large areas.
Histologically, the lesion consists of papil-
lomatous squamous proliferation with fibrous
stroma (Fig. 2.5a). Marked acanthosis, parakera-
tois, and hyperkeratosis are common. The
hallmark of condyloma is the presence of koilo-
cytes. Koilocytosis frequently involves superfi-
cial areas of the lesion with nuclear enlargement,
multinucleation, hyperchromasia, irregular or
raisinoid nuclear membrane, and perinuclear
halo (Fig. 2.5b). Koilocytosis may be focal and
involves clusters of superficial squamous cells.
Prominent granulocytic layer is also characteris-
tic. Distinguishing from a squamous papilloma
requires the presence of koilocytes, and when in
doubt, the presence of Ki-67 positive nuclei in
the upper half of the epithelium favors a diagno-
sis of condyloma.

Squamous intraepithelial neoplasia of vulva
(VIN) or vagina (VAIN) is, by analogy to cervi-
cal intraepithelial lesions, divided into grades 1,
2, and 3, based on the presence of neoplastic/
dysplastic squamous cells limited to the lower
one-third, middle one-third, or the full thickness
of the epithelium, respectively. The lesions
clinically present as erythematous patches, or
verruciform or even pigmented plaques. They may
be multiple and involve large areas including the

perineum. VIN and VAIN can be subclassified
into (1) the so-called warty type when koilocytes
are present, (2) bowenoid type when the lesion
consists of smaller, basaloid yet cellular dysplas-
tic cells without koilocytosis (Fig. 2.6), and (3)
“differentiated” or simplex type, in which decep-
tive benign squamous papillomatosis is seen in
association with paradoxical parakeratosis (cyto-
plasmic eosinophilia) in the lower half of the
epithelium and dysplastic cells are limited to
the basal layer. P53 immunostain may show a
diffuse nuclear positivity throughout the entire
epithelium.

Invasive squamous cell carcinoma is most
commonly seen in patients over 60 years of age
and may be proceeded by VIN or VAIN. Most
well-differentiated SCCs (Fig. 2.7) arise from a
background of dermatosis or lichen sclerosus,
however. Warty and basaloid carcinomas can occur
along with their corresponding intraepithelial
neoplasia (Figs. 2.8 and 2.9). The well-differenti-
ated verrucous carcinoma shows no significant
cytologic atypia and obvious stromal invasion.
The diagnosis can be extremely difficult and
relies on the overall pushing growth pattern into
the underlying stroma (Fig. 2.10), usually requir-
ing large, well-oriented excision or vulvectomy
for its separation from condyloma, squamous
papilloma, and pseudoepitheliomatous hyperpla-
sia. Poorly differentiated SCCs are not uncom-
mon in vulva and vagina. Anaplastic, acantholytic,
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Fig. 2.6 Vulvar intraepithelial
neoplasia 2 (H.E. x100)

Fig. 2.7 Vulvar well-
differentiated keratinizing
squamous cell carcinoma
(H.E. x40)

Fig. 2.8 Warty squamous
cell carcinoma. Note the
condylomatous and
koilocytoid carcinomatous
nests (H.E. x40)
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Fig. 2.9 Basaloid squamous
cell carcinoma of the vulva.
Note the hypercellularity
and palisading of tumor cells
at the periphery of the tumor
nests (H.E. x40)

sarcomatoid, and lymphoepithelioma-like carcino-
mas are rare variants of SCC.

Microinvasive squamous cell carcinoma 1is
diagnosed when early stromal invasion is less
than 1 mm in depth. Its differential diagnosis
from VIN or VAIN can be often difficult. Singles
or irregular clusters of dysplastic epithelial cells
extruding from the base of an in situ lesion are
diagnostic. Isolated tumor nests with paradoxical
maturation and haphazard arrangements of tumor
cells are highly suggestive of early invasion
(Fig. 2.11). A stromal response is almost always
present, including desmoplasia, edema, and/or
lymphoplasmacytic infiltration.

2.3 Glandular Lesions

2.3.1 Benign Glandular Lesions

Common tumor-like conditions include epider-
mal inclusion cyst, Bartholin cyst (location is
important for diagnosis, Fig. 2.12), Bartholin
gland hyperplasia (Fig. 2.13), mucinous cyst
and ciliated cyst, ectopic breast tissue with asso-
ciated benign conditions (adenosis and papil-
loma), and others. Hidradenoma (papilliferum
or clear cell) is the most common vulvar benign
glandular tumor. It is usually asymptomatic and

small (less than 1 cm), frequently involving the
labia majora. Majority of cases of hidradenoma
papilliferum are nodular and composed of com-
pact glandular or tubular epithelial growth with
papillary formations. The epithelium is, at least
focally, double layered with inner tall columnar
glandular cells and outer myoepithelial cells
(Fig. 2.14a, b). The lobulated clear cell variant
is solid and consists of tumor cells with clear
cytoplasm and uniform nuclei (Fig. 2.15). The
presence of hyalinized stroma is frequently
found. The absence of infiltrative border and
minimal cytologic atypia attest the benignancy
of both subtypes of hidradenoma. The presence
of mitosis in both variants, even frequent, does
not necessarily indicate malignancy. Benign
mixed tumor is essentially similar to that of the
salivary glands. Vaginal benign glandular tumor
or tumor-like lesions are less frequent and include
DES-related adenosis (mucinous, tuboendome-
trial, and embryonic types), microglandular
hyperplasia, and Mullerian papilloma of infancy.

2.3.2 Adenocarcinomas

Adenocarcinomas of the vulva and the vagina are
rare, among which vulvar Paget’s disease and vag-
inal clear cell carcinomas are of special concern.
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Fig.2.11 Microinvasive
squamous cell carcinoma.
Note the isolated tumor nests
with paradoxical maturation
and haphazard arrangements
of tumor cells (H.E. x40)

Fig.2.12 Bartholin gland
cyst. Note the presence of
Bartholin gland hyperplasia
(H.E. x100)

Fig. 2.13 Bartholin gland
hyperplasia. Note the lobular
hyperplasia of mucinous
glands (H.E. x40)
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Fig. 2.15 Clear cell
hidradenoma. The tumor
consists of lobules of solid
tumor cells with clear
cytoplasm and uniform nuclei
(H.E. x40)

Fig.2.16 Vulvar Paget’s
disease. Note the presence of
scattered single or clusters
of large mucin-containing
cells involving the lower half
of the squamous epithelium
(H.E. x200)

Vulvar Paget’s disease is a form of in situ
adenocarcinoma of the extramammary Toker-like
cell. It represents 5% of vulvar malignancy.
Characteristically, the tumor demonstrates as red
eczematous plaques in the agnogenital region of
an older Caucasian woman. Her-2/neu protein
overexpression and/or gene amplification are fre-
quently seen (up to 50%). Histologically, the
involved epidermis is disrupted by scattered
single or clusters of large mucin-containing cells
involving the lower half or entire epithelium. The
tumor cells have abundant pale cytoplasm with
central round nuclei (Fig. 2.16). Mitosis can be
frequent. They may replace the entire epithelium

or spread into hair follicles or other skin adnexal
structures. However, invasive vulvar Paget’s dis-
ease is rare. The main differential diagnoses
include malignant melanoma and colonization of
the vulva by urothelial or anal carcinomas. Paget
cells are characteristically stained for mucin
(PAS, Alcian blue, and mucicarmine) and
CAMS5.2, CK7, GCDFP, MUDCS5AC, and CEA,
in contrast to melanocytic markers (HMB45 and
Mel-A) expressed in melanomas. The presence
of glandular structure within the tumor nests is
highly suggestive of Paget’s disease. Patients
with Pagetoid spreading of an anal-rectal adeno-
carcinoma usually have a documented history



2 Lesions of the Vulva and Vagina

25

and the tumor cells are positive for CK20 but
negative for CK7. Spreading of an urothelial
carcinoma to the vulva likely demonstrates an
immunohistochemical profile of CK7 and CK20
positivity and GCDFP negativity.

Vaginal clear cell carcinoma has become
very rare as the population with possible DES
exposure is in their postmenopausal age. The
tumor typically occurs in adolescents and young
adults with average age at diagnosis of 17 years.
Vaginal bleeding or discharge is typical clinical
presentation. Vaginal adenosis, cervical ectro-
pion, or transverse septum or cervical ridges are
commonly associated with clear cell carcinoma
of the vagina. Most tumors are superficially
invasive at presentation. Three major histologic
growth patterns are seen: tubulocystic, sold, and
papillary. The most common tubulocystic vari-
ant consists of round to oval cystic glands or
tubules lined by flat, cuboidal, or columnar cells
with abundant clear cytoplasm. Marked cyto-
logic atypia and frequent mitotic activities are
present in most tumors. Characteristically, hob-
nailing of the marked atypical cells can be found,
at least focally (Fig. 2.17). Extracellular mucin
production may be seen, whereas intracellular
mucin production is extremely rare. The papil-
lary variant consists of glands or cysts lined by
hierarchical papillary proliferation of clear cells.
Psammoma bodies may occasionally be seen.
In the solid type, the tumor cells are polygonal

Fig.2.17 Vaginal clear cell
carcinoma. Note the
tubulocystic spaces lined by
flat, cuboidal, or columnar
cells with abundant clear
cytoplasm. Marked cytologic
atypia and frequent mitotic
activities are present.

(H.E. x200)

with abundant glycogenated clear cytoplasm
and sharp demarcated borders (simulating
vegetable cells), and grow in solid sheets.

2.4 Other Epithelial or Epithelioid
Lesions

Carcinomas of the Bartholin gland represent 5%
of vulvar cancers with diagnostic qualifiers includ-
ing tumor involving Bartholin gland area, histo-
logic transition between normal and carcinoma
components, and no primary tumor elsewhere.
Histologic variants of Bartholin gland carcinomas
include squamous cell carcinoma (40%), adeno-
carcinoma (25%), adenocystic carcinoma (12%),
and other types (mucinous of the intestinal type,
adenosquamous, transitional cell, and undifferen-
tiated including small cell neuroendocrine carci-
nomas). Of the patients with Bartholin gland
carcinomas, 40% present with nodal metastasis.
The overall 10-year survival is 60%.

Adenocarcinoma of the mammary type is rare
and likely arises from the ectopic breast tissue.
These tumors resemble conventional breast duc-
tal and lobular carcinomas. Metastatic breast
lesions must be ruled out before such diagnosis
is made.

Basal cell carcinomas account for 3% of
vulvar cancers, and are typically seen in elderly
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patients and frequently with extravulvar basal
cell carcinoma.

Vaginal primary yolk sac tumor affects chil-
dren less than 3 years of age and accounts for
90% of extragonadal yolk sac tumor. Vaginal
polypoid lesion with bleeding is common and
AFP is typically elevated at presentation. The
histologic features are similar to those of the
gonadal counterpart with reticular growth pat-
terns, the presence of Schiller—-Duval bodies
and eosinophilic globular bodies. A cure can be
achieved by combined chemotherapy with or
without surgery in most cases.

2.5 Melanocytic Lesions

Malignancy melanoma represents 5—10% of vul-
var or vaginal cancers, typically seen in elderly
patients with atypical extravulvar melanocytic
lesions. Pigmented irregular plaques or nodules
are seen in most cases, although amelanotic mel-
anoma is not uncommon. The majority of the
cases are of mucosal lentiginous type with spin-
dle invasive cells and prominent perineural inva-
sion. The main differential diagnoses include
vulvar Paget’s disease (see above) and poorly
differentiated carcinomas.

Fig.2.18 Vulvar granular cell
tumor (H.E. x100)

2.6 Mesenchymal and Lymphoid
Neoplasms

Although rare, a variety of benign and malignant
soft tissue tumors involve vulva and vagina.
Relatively common benign soft tissue tumors or
tumor-like lesions include fibroepithelial polyp,
angiomyofibroblastoma, postoperative spindle
cell nodule, nodular fasciitis, dermatofibroma,
leiomyoma, rhabdomyoma, granular cell tumor
(Fig. 2.18), and others. Aggressive angiomyoma,
leiomyosarcoma, proximal epithelioid sarcoma,
rhabdomyosarcoma, and others are among
malignant soft tissue tumors. Diffuse large B-cell
lymphoma is the most common lymphoprolifer-
ative disorder.

Fibroepithelial polyp is a common polypoid
lesion covered by simple, mature squamous
epithelium (Fig. 2.19a). Frequently, the stromal
myofibroblasts are multinucleated and bizarre
in appearance. A cellular pseudosarcomatous
fibroepithelial polyp may show hypercellular
stromal cells with marked pleomorphism, nuclear
hyperchromatia, mitotic activity of more than
10 mitosis/10 high-power fields (HPF), and even
atypical mitoses (Fig. 2.19b).

Postoperative spindle cell nodule is a poly-
poid or nodular reactive spindle cell proliferation
that develops a few months after hysterectomy.
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Fig.2.20 Angiomyofibro-
blastoma of the vulva. Note
the nodules of alternating
cellular to hypocellular
proliferations of small round
to spindle cells with
eosinophilic cytoplasm,
embedded in an edematous to
collagenous matrix.
Hemangiopericytoma-like
vasculature is present

(H.E. x40)

The lesion consists of fascicles of spindle myofi-
broblasts in a background of delicate capillaries
and inflammatory cells. Mitoses are numerous.

Angiomyofibroblastoma involves almost exclu-
sively vulvovaginal soft tissue. Usually, the lesion
is less than 5 cm in size with a sharply defined
margin. Histologically, the tumor consists of alter-
nating cellular to hypocellular proliferations of
small, round to spindle cells with eosinophilic
cytoplasm, embedded in an edematous to col-
lagenous matrix. Somewhat epithelioid tumor
cells are typically clustered around capillaries
(Fig. 2.20). The spindle cells are immunoreac-
tive for desmin.

Aggressive angiomyxoma is a locally recur-
rent, deep-seated, soft tissue tumor involving
mainly pelvicoperineal soft tissue of women in
their reproductive age. The tumor is often more
than 10 cm in size and poorly circumscribed. The
lesion is grossly gelatinous and imperceptively
infiltrates into adjacent structures. Histologically,
the tumor is usually hypocellular with abundant
edematous to myxoid matrix (Fig. 2.21a). The
tumor consists of uniformly bland, short spindle
cells with round nuclei and eosinophilic cyto-
plasm with cytoplasmic processes. Clusters of
vasculatures of various calibers, including
medium to large arterials, are characteristically
present, and some of the vessels may be cuffed
by eosinophilic collagen (Fig. 2.21b). The tumor
cells are reactive for desmin, SMA, ER, and PR.
The deep location, infiltrative margin, uniform

paucicellularity, and typical vascular clustering
with collagen cuffing separate the tumor from
superficial angiomyxoma, angiomyofibroblas-
toma, and fibroepithelial polyp. Adequate resec-
tion with generous margins cures most of the
tumor without further recurrence.

Leiomyoma and leiomyosarcoma of vulva and
vaginaarerare smoothmuscle tumors. Leiomyomas
are much more common than leiomyosarcomas.
Most leiomyomas are conventional mature smooth
muscle tumors (Fig. 2.22). Epithelioid and myxoid
leiomyomas can also occur. A diagnosis of malig-
nancy follows the criteria similar to those of a soft
tissue leiomyosarcoma, including the presence of
two of the following: tumor more than 5 cm in
size, more than 2-5 mitotic figures per 10 HPF,
and moderate or severe cytologic atypia.

Botryoid rhabdomyosarcoma (sarcoma
botryoides) is a rare sarcoma of patients under
5 years of age. Polypoid or lobulated tumor with
myxoid stroma containing primitive round to spin-
dle cells are characteristic. The presence of cam-
bium layer (condensed tumor cells underneath the
tumor surface) and the finding of rhabdomyoblasts
are diagnostic clues.

Proximal epithelioid sarcoma involves princi-
pally the genital area, with more aggressive
behavior than those of the distal counterpart. A
multinodular growth with large eosinophilic, epi-
thelioid tumor cells is characteristic (Fig. 2.23).
The tumor cells are strongly reactive for cytok-
eratin, EMA, and CD34 immunohistochemistry.
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Fig.2.22 Vulvar leiomyoma
(H.E. x40)

Fig. 2.23 Proximal
epithelioid sarcoma. Note the
nodular growth with large
eosinophilic, epithelioid
tumor cells and vague
granulomatous configuration
(H.E. x40)

Expression of desmin and SMA can also been
demonstrated. The differential diagnoses include
poorly differentiate carcinomas and melanoma,
which can be resolved by typical immunohis-
tochemical phenotypes of each tumors. The pres-
ence of in situ melanocytic lesion favors malignant
melanoma.

Vulvar and vaginal lymphomas are mostly
secondary. Primary lymphomas account for
roughly one-third. Although there is a wide
range of histologic subtypes, diffuse large B-cell
lymphoma is the single most common subtype.
Misdiagnosis of vulvar and vaginal lymphomas
is common and a diagnosis of “lymphoma-like
lesion” should be used with caution. Consultation

with a hematopathologist should be made when
in doubt.

2.7 Secondary Tumors

Secondary tumors of the vagina are at least four
times more common than primary lesions. Most
are direct extension from a cervical or an endo-
metrial cancer (50%). Metastatic tumors from
breast, colorectum, ovary, and even left kidney
can occur. Similar metastatic tumor types can
involve the vulva, half of which are gynecologic
primaries.
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2.8 Cytology of Vulva

For nonulcerated lesions, vigorous scraping of
the area with sampling devices such as the scal-
pel blade or spatula is necessary for obtaining
cellular materials which can then be smeared on
the slides. Placing a warm, moist towel or cloth
over the lesion helps softens the superficial kera-
tinizing layers and increases the cellular yield.
For ulcerated lesions, sampling can be achieved
by swabbing the edge of the ulcer or directly
touching the lesion with a glass slide. The slides
should be fixed immediately by immersing in
95% ethanol or using a spray fixative. Pigmented
lesions should be best sampled by biopsy.

2.8.1 Dysplasia (Vulvar
Intraepithelial Neoplasia)

Similar to their cervical counterpart, a two-tier
classification system is used in vulvar cytology;
low-grade vulvar lesions encompass VIN 1 and
HPV cytopathic changes and high-grade vulvar
lesions encompass VIN 2 and 3. Although the
cytologic findings are similar to those of their
cervical counterparts, hyperkeratosis and perark-
eratosis are frequent and often obscure any rare
dysplastic cells that may be present. This may
explain a recent report of a lack of correlation
between vulvar cytologic findings and histologic
degree of VIN.

2.8.2 Squamous Cell Carcinoma

For most instances, the cytologic findings of vul-
var SCC are similar to those of their cervical
counterparts. However, there are a few variants
that deserve special attention. Verrucous carci-
noma is characterized by sheets of anucleated
and parakeratotic squamous cells. Nuclear atypia
is often minimal; therefore, a definitive cytologic
diagnosis of malignancy is often impossible.
Basal cell carcinoma presents with small and

uniform neoplastic cells with scant cytoplasm
and hyperchromatic nucleoli.

2.8.3 Paget’s Disease

The neoplastic cells are large with a variable
amount of cytoplasm, large eccentrically placed
nuclei, and prominent nucleoli. Occasional large
cytoplasmic vacuoles or signet ring-like cells can
be seen. The cells arrange either singly or in small
groups. Cells-in-cells arrangement is thought to
be typical of Paget’s disease. The differential
diagnosis includes nonkeratinizing SCC and
malignant melanoma. Biopsy and ancillary stud-
ies are necessary to arrive at the right diagnosis.

2.8.4 Mimics of Neoplastic Diseases

Pemphigus vulgaris is a noninfectious inflamma-
tory disease that may sometimes involve the
vulva. Diagnostic material can be obtained by
scraping the base of the lesion and consists of
isolated and loosely cohesive aggregates of acan-
tholytic squamous cells. The latter is character-
ized by round to oval, large nuclei with vesicular
chromatin and prominent nucleoli and may be
mistaken as malignant cells (Fig. 2.24). Biopsy
and immunofluorescence studies are required for
a definitive diagnosis.

Lichen sclerosis and other dermatoses charac-
terized by squamous cell hyperplasia demonstrate
similar cytologic findings, showing a mixture of
nucleated and anucleated squamous cells as well
as parakeratotic squamous cells (Fig. 2.25).
Reactive atypia may be evident and should not be
confused with dysplastic changes.

2.9 Cytology of Vagina

Collection methods for exfoliative vaginal cytol-
ogy are similar to those for cervical cytology. To
avoid contamination, vaginal cytology samples
should be obtained before sampling the cervix.
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Fig. 2.24 Pemphigus
vulgaris. Loosely cohesive
groups of squamous cells
with large, round nuclei and
prominent nucleoli
(conventional preparation,
Papanicolaou, x400)

Fig. 2.25 Lichen sclerosis.
Predominantly anucleated
squamous cells consistent
with hyperkeratosis.
(ThinPrep, Papanicolaou,
x400)

2.9.1 Diethylstilbestrol-Related
Abnormalities

The incidence of DES-related vaginal adenosis
varies widely. Cytologically, the glandular cells
of vaginal adenosis resemble endocervical cells
with or without accompanying metaplastic
squamous cells. The tumor cells derived from
DES-related clear cell adenocarcinoma appear
singly or in small aggregates. Individual cells
have finely vacuolated cytoplasm, enlarged nuclei,
and macronucleoli. There is little variation in
nuclear size and shape.

2.9.2 Vaginal Intraepithelial
Neoplasia

TBS is used for reporting vaginal cytology;
LSIL encompasses VAIN 1 and HPV cytopathic
changes and HSIL encompasses VAIN 2 and 3.
The cytologic findings are similar to those of
their cervical counterparts (Fig. 2.26). For most
patients with an abnormal Pap test and a cervix
in situ, the lesion is usually confined to the cer-
vix. Occasionally, the dysplasia may extend
from the cervix to the vagina. In very rare
instances, when colposcopic examination and
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Fig.2.26 Vaginal
intraepithelial neoplasia III
(VAIN III). Parabasal
squamous cells with high
N:C ratio, nuclear enlargement,
and hyperchromasia
(conventional preparation,
Papanicolaou, x400)

biopsy fail to identify any lesion in the cervix in
the presence of a positive cervical cytology, the
vagina should be carefully examined to rule out
any VAIN.

2.9.3 Squamous Cell Carcinoma

Cytologically, SCC of the vagina cannot be dis-
tinguished from those that arise from other parts
of the female genital tract.

2.9.4 Embryonal
Rhabdomyosarcoma

The typical presentation is the finding of isolated
and cohesive aggregates of small cells with
eccentrically located, round to oval or elongated
nuclei and a variable amount of cytoplasm. Tail-
liked or broad band-like cytoplasmic projections
are frequently present. The clinical presentation
is also helpful; most patients are usually aged
5 years or younger and present with a grape-like
mass expanding the vagina.

2.9.5 Mimics of Neoplastic Diseases

Atrophic vaginitis may be noted in postmeno-
pausal women and other women who lack estrogen
stimulation. Cytology of atrophic vaginitis has

been previously described. Microorganisms
such as candida, trichomonas, and bacteria can
be seen in vaginal samples. The finding of
benign glandular cells in vaginal cytology sam-
ples in patient status post-hysterectomy is of
little clinical significance and not indicative of
adenocarcinoma; this also applies to patients
with a history of uterine adenocarcinoma.

2.9.6 Role of Vaginal Cytology
Screening After Total
Hysterectomy

Until recently, routine annual Pap test has been the
standard practice for women who have had a hys-
terectomy for both benign and neoplastic diseases.
However, this practice has come under discussion.
Although patients with hysterectomy for benign
conditions can occasionally develop primary
vaginal neoplasia, it may not be cost effective
to offer screening to these patients because of
the very low incidence of primary vaginal neo-
plasia. Even for patients who had undergone
hysterectomy for malignant diseases such as
uterine endometrial adenocarcinoma, the inci-
dence of asymptomatic vaginal recurrence of
uterine cancer is less than 1%. Therefore, cur-
rent guidelines suggest reducing or eliminating
routine annual Pap test surveillance for patient
status post-hysterectomy for both benign and
malignant conditions. For symptomatic patients,
appropriate examination and testing procedures
should be performed promptly.
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Chapter 3

Squamous Lesions of the Cervix

Keywords Cervix ¢ Squamous intraepithelial
lesion « Cervical intraepithelial lesion « Carcinoma

3.1 General Classification
of Tumors of Cervix

Many neoplastic and preneoplastic lesions of
the cervix are related to human papillomavirus
(HPV) infection, particularly the high-risk
subtypes. Squamous papillomas are benign pro-
liferation of squamous epithelium and are related
to low-risk HPV subtypes. Condyloma acumi-
natum is a manifestation of HPV infection,
mostly in low-risk groups (HPV 6 and 11).
Cervical intraepithelial neoplasia (CIN) 1 can
harbor both the high- and low-risk subtypes of
HPV. High-grade CIN (CIN 2 and 3) and inva-
sive squamous cell carcinoma (SCC) are caused
by high-risk HPV (HPV 16 and 18) and are
associated with integrated viral genome. Primary
adenocarcinomas of the cervix are associated
with high-risk HPV infection in most, if not all,
cases. The histologic spectrum of cervical ade-
nocarcinomas includes usual endocervical ade-
nocarcinoma, endometrioid carcinoma, and
intestinal mucinous carcinoma, each of them
may be accompanied by their corresponding in
situ lesions. Rare variants include minimal devi-
ation adenocarcinoma (adenoma malignum),
villoglandular adenocarcinoma, adenosquamous
carcinoma, adenobasal cell carcinoma, serous
carcinoma, clear cell carcinoma, and neuroen-
docrine carcinomas.

3.2 Squamous Intraepithelial
Lesions and Other HPV-Related
Lesions

The spectrum of HPV-induced squamous lesions
ranges from flat condyloma to invasive SCC.
Flat condyloma, as its name indicates, is a
plaque lesion involving ectocervix and transfor-
mation zone, with koilocytosis as the cardinal
finding (Fig. 3.1). The koilocytic changes are
recognized by cytoplasmic vacuolation around
the nuclei with condensation of the cytoplasm at
the periphery, nuclear atypicality including
nuclear enlargement, hyperchromasia, chroma-
tin clumping, and marked nuclear membrane
irregularities, and multinucleation. Condyloma
may coexist with low- (Fig. 3.2) or even high-
grade CIN.

Low-grade CIN (CIN 1) should be separated
from a pure condyloma. Parabasal cell prolifera-
tion with cytologic atypia is required for this
separation (Fig. 3.2). The upper two-thirds of the
epithelium show normal maturation and the
dysplastic changes are limited to the lower third
of the epithelium, including parabasal cell
proliferation, nuclear enlargement, hyperchro-
masia, size variation, thickening of the nuclear
membrane, and mitosis. The presence of mitotic
figures several cell layers above the basal mem-
brane supports a diagnosis of CIN 1. The pres-
ence of atypical mitosis even at the basal level
also attests the presence of dysplasia, which
some investigators consider as evidence of high-
grade dysplasia. The upper two-thirds epithelium
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Fig. 3.1 Cervical flat
condyloma. Note the
cytoplasmic vacuolation
around the nuclei with
condensation of the
cytoplasm at the periphery,
nuclear atypicality, and
multinucleation (H.E. x200)

Fig.3.2 Cervical
intraepithelial neoplasia 1
(CIN 1). Note the presence of
atypical neoplastic proliferation
limited to the lower third of
the squamous epithelium
(H.E. x200)

may show changes of HPV infection, although
subtle in some cases.

CIN 2 is diagnosed when the neoplastic pro-
liferation involves the lower and middle third of
the epithelium, often with more pronounced
cytologic atypia. Mitosis and atypical mitosis are
easily identified. Loss of cell polarity, marked
nuclear megaly, polymorphism, coarse chromatin
condensation, large nucleolus, and atypical mito-
sis are frequently present (Fig. 3.3). It should be
noted that a diagnosis of CIN 2 can be subjective
and the least reproducible among CINs, yet its
separation from CIN 1 is clinically relevant.

CIN 3 has minimal epithelial maturation and
dysplastic cells involving all levels of the epithe-
lium, frequently with numerous mitosis and
atypical mitosis (Fig. 3.4).

Differential diagnosis of CINs can be difficult
and subjective in some cases. Reactive squamous
atypia, basal cell hyperplasia, squamous and atyp-
ical squamous metaplasia (Fig. 3.5), atrophy/tran-
sitional metaplasia (Fig. 3.6), lymphoid germinal
center (Fig. 3.7), and tissue processing artifacts
are frequently encountered situations. While their
separation from a low-grade CIN may not be con-
sequential, over-interpretation of these reactive
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Fig. 3.3 Cervical
intraepithelial neoplasia 2
(CIN 2) (H.E. x200)

Fig.3.4 Cervical
intraepithelial neoplasia 3
(CIN 3) (H.E. x100)

Fig. 3.5 Squamous
metaplasia at the cervical
transformation zone. Note the
absence of nuclear atypia
(H.E. x100)
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Fig. 3.6 Transitional cell
metaplasia. Note the
streaming squamoid cells
with nuclear grooves and the
absence of high-grade nuclear
atypia (H.E. x200)

Fig.3.7 Naked germinal
center. Note the presence of
highly active lymphoid cells
of germinal center and
absence of the mantle zone
lymphocytes in this extreme
example (H.E. x200)

conditions as CIN 2 or 3 will lead to overtreat-
ment of the patient, particularly in the younger
age group. Careful examination to exclude signifi-
cant cytologic atypia/dysplasia is important.
Immunohistochemical markers such as P16 and
Ki-67 may be helpful in some cases. Typically, a
strong cytoplasmic and nuclear staining of P16
along with active mib-1 labeling in both lower and
upper epithelium is a feature of high-grade CIN.

3.3 Squamous Cell Carcinomas

Microinvasive SCC is defined as early stromal
invasion of 5 mm or less in depth. Practically
almost always associated with high-grade CIN,

these are small irregular nests of dysplastic epi-
thelial cells that are either highly atypical or

individually keratinized. Frequently, nests
attached or unattached to the overlying CIN may
show abrupt keratinization that is highly sugges-
tive of early invasion (paradoxical maturation).
The presence of stromal response is almost
always present, including stromal edema, des-
moplasia, or prominent inflammatory changes
(Fig. 3.8). Another helpful hint for the early
stromal invasion is the presence of pseudo-
spaces or clefts between tumor nests and stroma.
Findings of definite lymphovascular involve-
ment also confirm an invasive carcinoma.
Reporting the actual depth of invasion has been
considered to be more useful than a simple diag-
nosis of microinvasive carcinoma in predicating
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Fig. 3.8 Microinvasive
squamous cell carcinoma.
Note the abrupt keratinization
(paradoxical maturation) and
the presence of stromal
response (stromal edema,
desmoplasia, and prominent
inflammatory changes)

(H.E. x40)

Fig.3.9 Squamous cell
carcinoma, large cell and
keratinizing (H.E. x40)

nodal metastasis or long-term prognosis (see
AJCC staging).

Conventional SCCs of the cervix include kera-
tinizing, nonkeratinizing, and small cell types.
Keratinizing squamous carcinoma consists of
sheets and nests of cells having abundant cyto-
plasm, large nuclei, and inconspicuous nucleoli.
Squamous maturation is obvious including keratin
pearl formation and the presence of intercellular
bridges (Fig. 3.9). Nonkeratinizing type has
medium-sized malignant squamous cells with no
or minimal keratin production (Fig. 3.10). The
small cell carcinoma is a poorly differentiated
tumor and consists of confluent sheets of highly
atypical, uniformly small round cells with no or

minimal desmoplastic stromal response. The
tumor cells are cytokeratin positive but evidence
of neuroendocrine differentiation is lacking, allow-
ing to distinguish it from the rare small or large
cell neuroendocrine carcinomas of the cervix.

In addition, there are well-defined variants of
SCC, including basaloid, verrucous, papillary

(squamotransitional),  lymphoepitheliomatous,
and spindle cell or sarcomatoid types. Basaloid
carcinoma is an aggressive tumor with character-
istic peripheral palisading of the primitive high-
grade tumor cells and a lack of stromal response
(Fig. 3.11). Verrucous carcinoma is a highly dif-
ferentiated variant of SCC that is almost indistin-
guishable from a condyloma or squamous
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Fig.3.10 Squamous cell
carcinoma, large cell and
nonkeratinizing (H.E. x100)

Fig.3.11 Basaloid
squamous cell carcinoma.
Note the peripheral
palisading of the primitive
high-grade tumor cells within
the invasive tumor nests and
a lack of stromal response
(H.E. x100)

papilloma. Sufficiently large excision may reveal
its pushing invasive fronts, eventually leading to
the correct diagnosis (see verrucous carcinoma of
the vulva). Papillary squamous carcinoma resem-
bles a grade 2 urothelial carcinoma with high-
grade dysplastic squamous to focally transitional
type cells arranged in papillary growth patterns
with stromal cores (Fig. 3.12). The tumor cells
express CK7 in almost all cases but 10% also
express CK20. The tumor should be sampled
extensively for possible coexistence of an under-
lying  invasive  component.  Lymphoepi-
theliomatous variant is characterized by syncytial
growth of large tumor cells with vesicular nuclei,
prominent nucleoli, and surrounding marked
inflammatory infiltrates. Spindle cell or sarcoma-
toid SCC is essentially identical to that of the

upper aerodigestive system. The presence of in
situ squamous lesion with focal transition to the
spindle component is a helpful hint for correct
diagnosis. It should be separated from malignant
mixed mullerian tumor, which is often polypoid in
gross appearance and contains malignant glandu-
lar elements.

3.4 Cytology
3.4.1 Atypical Squamous Cells

Recognizing our limitations in classifying cyto-
logic changes based on morphology alone, TBS
creates the category “atypical squamous cells”
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Fig.3.12 Papillary squamous
cell carcinoma. Note the
high-grade dysplastic squamous
to focally transitional type cells
arranged in a papillary growth
patterns with stromal cores
(H.E. x40)

(ASC) to denote ‘“changes suggestive of a
squamous intraepithelial lesion that are
qualitatively or quantitatively insufficient for a
definitive interpretation.” The incidence of ASC
varies widely from 1.6 t0 9.0%. It has been recom-
mended that the frequency of ASC should not be
more than 5% or 3x that of SIL. It is important to
remember that the category of ASC encompasses
a spectrum of cytologic findings and reflects a
variety of pathologic process. TBS discourages
the use of descriptive terms such as atypical par-
akeratosis or atypical repair because these terms
are not well defined. In addition, TBS 2001 fur-
ther classifies ASC into two subcategories: atypi-
cal squamous cells of undetermined significance
(ASC-US) and atypical squamous cells, cannot
rule out HSIL (ASC-H).

3.4.2 ASC-US

ASC-US is defined as “changes suggestive of a
low-grade squamous intraepithelial lesion (LSIL)
that are qualitatively or quantitatively insuffi-
cient for a definitive interpretation.” Despite the
definition, about 10-20% of women with
ASC-US are found to have a CIN 2 or higher on
subsequent follow-up. ASC-US usually involves
mature squamous cells. The cytologic criteria for
diagnosing ASC-US usually rest on the nuclear
features, which include nuclear enlargement —
2.5-3x that of a normal intermediate squamous

cell, mild hyperchromasia, mild chromatin
clumping, mild nuclear irregularity, slight
increase in N:C ratio, and bi- or multinucleation
(Figs. 3.13 and 3.14). Cytoplasmic changes that
are associated with HPV infection such as
orangeophilic cytoplasm and perinuclear halo
are frequently noted. However, these cytoplas-
mic changes without any accompanying nuclear
atypia do not warrant an interpretation of
ASC-US. It is important to remember that not all
of the criteria need to exist to arrive at an inter-
pretation of ASC-US.

The differential diagnoses include inflamma-
tory and nonneoplastic changes, degenerative
changes due to air-drying, and SIL. For speci-
mens showing only nuclear enlargement, a diag-
nosis of NILM is favored over that of ASC-US if
the nuclei appear pale and round with evenly dis-
tributed chromatin and smooth nuclear contours.
The patient’s age, prior history, and HPV status
should also be taken into consideration. For
women who are peri- or postmenopausal, have
had multiple negative Paps previously, or are
negative for high-risk HPV, a diagnosis of NILM
is favored if the cytologic findings favor a reac-
tive process over a SIL.

3.4.3 ASC-H

ASC-H is defined as ‘“changes suggestive of a
high-grade squamous intraepithelial lesion
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Fig.3.13 ASC with nuclear
enlargement and mild
hyperchromasia (ThinPrep.
Papanicolaou, x400)

Fig.3.14 ASC with
bi/multinucleation.
Intermediate squamous cells
with multinucleation and
nuclear enlargement but
normochromasia and smooth
nuclear membranes
(SurePath, Papanicolaou,
x400)

(HSIL) that are qualitatively or quantitatively
insufficient for a definitive interpretation.” It
accounts for less than 10% of all ASC interpreta-
tions. ASC-H usually affects immature squamous
metaplastic cells. The cells can arrange either
singly, in loose cohesive groups, or in cohesive
overcrowded clusters. ASC-H cells demonstrate
nuclear enlargement — at least 1.5x that of a nor-
mal metaplastic cells, high N:C ratio (>50%),
coarse chromatin as well as some degree of
hyperchromasia, and nuclear membrane irregu-
larity; however, the cellular changes fall short for
a definitive diagnosis of HSILs (Fig. 3.15). At
other instances, the cells may show bona fide
cytologic features of HSIL but there may not be

i* o ¢

sufficient number of cells to make a definitive
diagnosis of HSIL. Nonneoplastic entities that
may be interpreted as ASC-H include histiocytes,
degenerated endometrial cells, and atrophic para-
basal cells.

One of the variants of ASC-H is “atypical
repair.” These cells can be immature metaplastic
or glandular cells. They differ from the “typical
repair” by the presence of considerable nuclear
crowding, loosely cohesive group, anisonucleo-
sis, uneven chromatin distribution, irregular
nuclear contours, and irregular nucleoli (Fig. 3.16).
The differential diagnosis is invasive carcinoma;
the lack of conspicuous single atypical cells and
tumor diathesis would favor a reactive process.
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Fig.3.15 ASC, cannot rule
out a HSIL. A small group of
metaplastic cells showing
nuclear enlargement and
hyperchromasia. High N:C
ratio (>75%) also noted
(SurePath, Papanicolaou,
x400)

Fig. 3.16 Atypical repair.
Loosely cohesive squamous
cells with enlarged nuclei and
prominent nucleoli.
Considerable degree of
anisonucleosis is noted.
However, there is no single
atypical cells (SurePath,
Papanicolaou, x400)

3.4.4 Low-Grade Squamous
Intraepithelial Lesion

LSIL encompasses lesions that demonstrate HPV
cytopathic effects (koilocytosis) and CIN 1 or
mild dysplasia. One of the reasons for clumping
these two entities together is poor interobserver
reproducibility for distinguishing these two cyto-
logically. In addition, the two entities share simi-
lar biologic behavior and clinical management.
Both entities usually affect mature squamous
cells. The affected cells can occur singly or in
sheets. Nuclei are usually enlarged, more than 3x
that of intermediate squamous cells, with hyper-
chromasia, coarse chromatin, and irregular nuclear
contours. Nucleoli are infrequently seen. Bi- and
multinucleation are common (Fig. 3.17). In addi-
tion to the above nuclear changes, koilocytes are

also characterized by the presence of cytoplasmic
perinuclear halo, which has a well-defined clear
perinuclear zone surrounded by a peripheral rim

of densely stained cytoplasm (Fig. 3.18).
Parakeratotic (PK) cells with variable degrees of
nuclear atypia may be associated with HPV infec-
tion, especially if they occur singly or in thick
clusters without discernible polarity (Fig. 3.19).
On the contrary, PK cells arranging concentrically
as squamous pearls or forming aggregates of elon-
gated cells in parallel arrangement are unlikely to
be associated with HPV infection.

There is considerable overlap in the cytology
between LSIL and ASC-US. In general, LSIL
demonstrates more pronounced nuclear atypia
than ASC-US. It is also important to distinguish
inflammatory halo from koilocytotic halo; the
former has ill-defined borders and lacks any
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Fig.3.17 LSIL. Two intermediate . = ‘.
squamous cells with nuclear . E
enlargement (>3x), hyper- ¢ o L]

chromasia, and coarse
chromatin. One cell also
demonstrates binucleation
(SurePath, Papanicolaou, x400)

Fig. 3.18 LSIL (koilocytes). o
Several intermediate squamous
cells with cytoplasmic
perinuclear halo and nuclear
abnormalities (ThinPrep.
Papanicolaou, x400)

Fig.3.19 LSIL with
parakeratotic cells in thick
cluster with variable degree
of nuclear atypia. The cells
are arranged in a disordered
fashion (SurePath,
Papanicolaou, x400)
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conspicuous nuclear atypia except for nuclear
enlargement. Glycogen accumulation in
squamous cells can mimic koilocytes; however,
nuclear abnormalities are usually absent and the
cytoplasm displays a pale yellow tint (Fig. 3.20).

3.4.5 High-Grade Squamous
Intraepithelial Lesions

According to TBS 2001, HSILs encompass CIN 2
(moderate dysplasia) and CIN 3 (severe dysplasia
and carcinoma in situ). HSILs usually present as

N
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Fig.3.20 Glycogen
accumulation resulting in

immature metaplastic or parabasal squamous
cells. Individual cells are characterized by marked
increased in N:C ratio as a result of nuclear
enlargement and a decrease in the cytoplasmic
area. The nuclei are enlarged, at least 2x the size
of an intermediate squamous cell, and hyperchro-
matic with coarse chromatin and irregular nuclear
membranes (Figs. 3.21 and 3.22). Considerable
degree of anisonucleosis is common but nucleoli
are infrequent and when present, should raise the
suspicious of an invasive carcinoma. Cytoplasm
is usually dense and cyanophilic; vacuolation
may be noted occasionally. It is quite often that
koilocytes and LSIL cells coexist with an HSIL.
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cytoplasmic halo, which
occupies the entire cells and
displays pale yellow tint. No
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Fig.3.21 HSIL. Sheet of
metaplastic squamous cells
with nuclear enlargement,
hyperchromasia, increased
N:C ratio, and irregular
nuclear contours (SurePath,
Papanicolaou, x400)
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Fig.3.22 HSIL. Two
crowded groups of squamous
cells with high N:C ratio and
hyperchromatic nuclei
(ThinPrep. Papanicolaou,
x400)

Fig. 3.23 HSIL. Dysplastic
keratinized cells with dense,
orangeophilic cytoplasm;
increased N:C ratio;
hyperchromatic nuclei; and
irregular nuclear membrane
(SurePath, Papanicolaou,
x400)

HSIL cells can occur singly, in loosely cohe-
sive groups, crowded sheets, and syncytial
aggregates. For conventional preparation, indi-
vidual HISL cells can also arrange in a single file
pattern within mucus strands.

HSIL cells can also present with predomi-
nantly keratinized squamous cells with orangeo-
philic cytoplasm, high N:C ratio, irregular
nuclear membranes, and dense and opaque chro-
matin (Fig. 3.23). Occasionally, these atypical
cells can take on a tadpole or spindle shape. Lack
of tumor diathesis and nucleoli rule out a kerati-
nizing invasive SCC.

There can be considerable differences in the
morphology between LBP and conventional

preparation. HSIL cells tend to appear smaller in
LBP than those in conventional preparation. In
addition, the syncytial aggregates tend to round
up and mimic glandular groups in LBP. It is
important to note that HSIL cells can appear less
hyperchromatic or even normochromatic in LBP.

3.4.6 LSIL Cannot Rule Out HSIL

Although TBS only allows two-tier classification
for SIL, in some instances, atypical cells may
demonstrate features that cannot be classified as
LSIL or HSIL. These cells tend to display a
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slightly higher N:C ratio and/or less mature cyto-
plasm when compared to typical LSIL cells
(Fig. 3.24). In other instances, atypical squamous
cells with bona fide features of LSIL are present
along with rare cells that are suggestive of HSIL.

3.4.7 HSIL with Glandular
Involvement

Involvement of the endocervical glands by HSIL
is quite common. Cytologically, they present as

Fig. 3.24 LSIL cannot rule
out HSIL. Atypical squamous
cells with increased N:C ratio
(>50%) and less mature
cytoplasm (SurePath,
Papanicolaou, x400)

Fig.3.25 HSIL with
glandular involvement. A
crowded group with flattening
of the nuclei at one edge
resulting in a smooth border.
Individual cells demonstrate
increased N:C ratio and
hyperchromatic nuclei
(SurePath, Papanicolaou,
x400)

hyperchromatic crowded groups that are often
mistaken as being glandular in origin. Features
that favor squamous origin include spindling and
whirling of cells in the center of the cluster; flat-
tening of the nuclei at the periphery of the clus-
ter, resulting in a smooth, round border; and
coarsely granular chromatin (Fig. 3.25). In addi-
tion, the diagnostic features of adenocarcinoma
in situ (AIS) are absent and isolated dysplastic
squamous cells are often noted in the back-
ground. It is important to remember that psue-
dostratification and nucleoli can be seen in both
HSIL involving gland and AIS.
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3.4.8 Squamous Cell Carcinoma

Although TBS does not require subclassifying
of SCC, it is helpful to discuss the cytologic
features of various subtypes of SCC separately.
Keratinizing SCC is characterized by kerati-
nized squamous cells with bizarre shapes such
as tadpole, caudate, and spindle shape. Nuclei
are enlarged, pleomorphic, and hyperchromatic;
nucleoli are usually not apparent (Figs. 3.26 and
3.27). N:C ratio is increased but much lower
than that of HSIL. The atypical squamous cells
are often seen isolated and, less frequently, in
small aggregates.

Nonkeratinizing SCC is characterized by
crowded aggregates of large round to oval cells
with moderate amount of cyanophilic cytoplasm

Fig.3.26 Keratinizing SCC.
Bizarre keratinized squamous
with pleomorphic, hyper-
chromatic nuclei and
moderate amount of
orangeophilic cytoplasm
(SurePath, Papanicolaou,
x400)

Fig.3.27 Keratinizing SCC.
A small group of dyskaryotic
squamous cells with
prominent nucleoli in a
hemorrhagic background
(conventional preparation,
Papanicolaou, x400)

and increased N:C ratio. Syncytial arrangement
is common. In contrast to the previous subtype,
nucleoli are usually large and prominent.
Chromatin is coarsely granular and unevenly
distributed. Single cells are not infrequent
(Figs. 3.28 and 3.29).

SCC, small cell variant, is characterized by
cohesive aggregates of small cells with scant
nondescript cytoplasm and very high N:C ratio.
Nuclear molding is frequent. Nucleoli are incon-
spicuous. According to TBS, this subtype of
SCC is classified under the category of “other
malignancies.” The differential diagnosis

includes follicular cervicitis, which demon-
strates mostly isolated cells with a mixture of
small and large lymphocytes and tingible body
macrophages.
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Fig. 3.28 Nonkeratinizing
SCC. Syncytial aggregate of
squamous cells with marked
increased in N:C ratio and
hyperchromatic nuclei.
Distinct nucleoli are noted in
scattered cells. The cytoplasm
is scant and cyanophilic with
indistinct cell borders
(SurePath, Papanicolaou,
x400)

Fig.3.29 Nonkeratinizing
SCC. Dyscohesive malignant
squamous cells admixed with
amorphous debris and
inflammatory cells
(conventional preparation,
Papanicolaou, x400)

One feature that is common to all three sub-
types of SCC is the presence of tumor diathesis,
which is composed on necrotic debris, old blood,
and inflammation (Fig. 3.30). However, not all
SCCs demonstrate tumor diathesis. In addition,
malignant cells may be scarce and obscured by
debris and inflammation. For LBP, tumor diathe-
sis tends to be present at the periphery of the cel-
lular clusters, instead of distributing throughout
the slides.

In the absence of convincing tumor diathesis
and/or conspicuous nucleoli, it may be difficult
to distinguish SCC from HSIL. When dealing
with such a situation, TBS recommends using the
diagnostic term “HSIL with features suggestive
of invasive carcinoma.”

3.4.9 Mimics of Neoplastic Diseases

According to the TBS 2001, any benign and
nonneoplastic findings are classified under the
category of “Negative of intraepithelial lesion
and malignancy.” In addition, the current TBS
prefers the category of “organisms” to “infec-
tions” because the presence of some organisms
may reflect colonization rather than clinical
infection. Furthermore, except for the microor-
ganisms listed in TBS, the reporting of other
benign and nonneoplastic findings is optional.
However, it is still important to recognize these
changes because many changes can mimic pre-
neoplastic and malignant lesions.
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Fig.3.30 Tumor diathesis
consisting of necrotic debris
and inflammatory cells tend
to be clumped in liquid-based
preparation. A nearby cluster
of neoplastic squamous cells
(ThinPrep. Papanicolaou,
%x200)

Fig.3.31 Lactobacilli with
cytolysis. Numerous bacterial
rods are noted in the
background. There are also
several naked nuclei devoid
of cytoplasm (SurePath,
Papanicolaou, x400)

3.4.9.1 Microorganisms

Infectious vaginitis is one of the most common
women’s healthcare problems worldwide. The
three leading agents that are responsible for 90%
of infectious vaginitis are bacterial vaginosis (BV)
and candidiasis, and Trichomonas vaginalis. Other
microorganisms that may cause infectious vagini-
tis include herpes simplex virus (HSV), actino-
myces, chylamydia, and gonorrhea.

3.4.9.2 Bacterial Organisms

Lactobacilli spp. occurs in 20% of screened
women, especially in abundance during luteal

phase and pregnancy, as well as in women receiv-
ing exogenous hormonal treatment (Fig. 3.31).
They appear as rod of variable length. They may

cause lysis of glycogen-rich intermediate
squamous cells, resulting in numerous bare
nuclei.

BV is characterized by a mixed infection of
anaerobic bacteria; Gardnerella vaginalis is con-
sidered to be one of the major bacteria causing this
infection. In conventional preparation, the back-
ground is diffusely covered by small cocci, whereas
in LBP, the background is usually clean with scat-
tered clusters of cocci. In both preparations, the
bacteria adhere diffusely and evenly to the surface
of the squamous cells, which are referred to as
clue cells (Fig. 3.32). There is also a conspicuous
absence of lactobacilli. The recommended TBS
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interpretation is “shift in flora suggestive of
bacterial vaginosis.”

Actinomyces species are often associated
with women wearing an intrauterine contracep-
tive device (IUD); up to 25% of women with
IUD will have actinomyces present in their Pap
specimens. They appear densely clustered with
thin filamentous organisms radiating from the
edges of the clusters, resembling a cotton ball
(Fig. 3.33). The background can be clean or
inflammatory.

The cellular changes associated with infec-
tion with Chlamydia trachomatis include the
presence of cytoplasmic vacuoles that often
group around the nucleus. Small eosinophilic

Fig. 3.32 Clue cells.
Superficial squamous cells
are covered diffusely by
bacterial cocci. Note that the
background is usually clean
in liquid-based preparation
(ThinPrep. Papanicolaou,
x400)

Fig.3.33 Actinomyces.
Colony of filamentous
bacteria, resembling a cotton
ball (SurePath, Papanicolaou,
x400)

bodies may be found within the vacuoles
(Fig. 3.34). Unfortunately, these changes are
nonspecific. As a result, TBS does not recom-
mend diagnosing C. trachomatis infection based
on morphology alone.

3.4.9.3 Fungal Organisms

Most cases of fungal vaginal infection are caused
by Candida species. The organisms appear as
budding yeast and pseudohyphae, often in a back-
ground of acute inflammation. Squamous cells
can display ill-defined cytoplasmic clearing,
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Fig. 3.34 Changes
suggestive of Chlamydial
infection. One of the
endocervical/metaplastic cells
displays a large cytoplasmic
vacuole with inclusions
(ThinPrep. Papanicolaou,
x400)

Fig. 3.35 Candida.
Pseudohyphae are noted in an
inflammatory background.

A row of squamous cells
appeared to be “speared” by
fungal pseudohyphae
(SurePath, Papanicolaou,
x400)

resulting in a moth-eaten appearance. Another
characteristic feature is that a row of squamous
cells appears to be “speared” by fungal pseudo-
hyphae, resembling a ““shish kebab” (Fig. 3.35).

3.4.9.4 Viral Organisms

The most common viral infection of the female
genital tract is caused by HPV, which has been dis-
cussed earlier in the chapter. HSVs, both I and II,
can also infect the female genital tract. Squamous
cells infected by HSV are characterized by
3Ms — multinucleation, margination of the chro-
matin (resulting in a ground glass appearance),
and molding of the nuclei (Fig. 3.36). Another
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characteristic of HSV infection is the presence of
a large intranuclear inclusion surrounded by a
halo. The background is usually inflammatory and
necrotic. Reactive and reparative changes in the
squamous cells are frequently observed.

3.4.9.5 Parasitic Organisms

Trichomonas vaginalis accounts for the majority
of the sexually transmitted parasitic infections.
The organisms appear as bluish-gray, ovoid to
pear-shaped structures, measuring 15-30 um in
size. Identifying the presence of a small, dense
eccentric nucleus and/or small red cytoplasmic
granules avoids mistaking detached cytoplasmic
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Fig.3.36 Herpes simplex
virus. Multiple nucleated giant
cells with the characteristic
ground-glass chromatin.
Nuclear molding and
margination of the chromatin
are noted. There are also
intranuclear inclusions
(SurePath, Papanicolaou,
x400)

Fig.3.37 Trichomonas.
Pear-shaped, bluish-gray
organism with small red
cytoplasmic granules (circle).
An example of “poly ball,”
squamous cell covered by
numerous neutrophils is noted
in the upper right-hand corner
and an example of squamous
cells with a vague small
perinuclear halo in the upper
left-hand corner (SurePath,
Papanicolaou, x400)

fragments as trichomonads (Fig. 3.37). Lepto-
thrix, a thin, elongated bacterium, may accom-
pany trichomonads. Accompanying squamous
cells often demonstrate small perinuclear halos
or are surrounded by numerous neutrophils,
known as “poly balls.”

3.4.9.6 Noninfectious Cervicovaginitis

3.49.6.1 Atrophic Vaginitis

Atrophic vaginitis usually occurs in postmeno-
pausal women and rarely in postpartum women.
For conventional preparation, the background is
usually characterized by inflammation and gran-
ular debris simulating tumor diathesis (Fig. 3.38).
For LBP, inflammatory cells and granular debris

tend to clump together, resulting in a relatively
clean background. The predominant cell type is
parabasal cell, which can arrange either singly or
in large monolayer sheets with preserved nuclear
polarity (Fig. 3.39). Individual cells can display
nuclear enlargement, up to 3x that of an interme-
diate squamous cell, mild hyperchromasia, and
more elongated nuclei. Other features include
blue blobs (basophilic globular amorphous mate-
rials) and pseudo-PK cells (degenerated para-
basal cells with pyknotic nuclei and orangeophilic
cytoplasm).

3.49.6.2 Keratinization

The squamous epithelium of the cervix and upper
two-thirds of the vagina is nonkeratinized.
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Fig. 3.38 Atrophic vaginitis.
The background is character-
ized by granular debris with
scattered parabasal squamous
cells. Psuedoparakeratotic
cells that are degenerated
parabasal cells with pyknotic
nuclei and orangeophilic
cytoplasm are noted
(conventional preparation,
Papanicolaou, x400)

Fig.3.39 Atrophy. Large
fragments of parabasal cells
presented as hyperchromatic
crowded group. Preservation
of nuclear polarity helps in
the differential diagnosis
(SurePath, Papanicolaou,
x400)

Keratinization can occur as a response to a chronic
irritation of benign nature such as inflection or
uterine prolapse; rarely, keratinization can be
associated with a dysplastic or malignant process.
One manifestation is hyperkeratosis, which is
represented by the presence of anucleated
squamous cells (ANSC), i.e., mature polygonal
squamous cells that are devoid of nuclei; empty
spaces or “ghost nuclei” may be seen (Fig. 3.40).
Another manifestation is parakeratosis, which is
characterized by the presence of small superficial
squamous cells with intense orangeophilic cyto-
plasm. The PK squamous cells can occur singly,
in small clusters, in large sheets, or as squamous
pearls. Nuclei are usually small and pyknotic

(Figs. 3.41 and 3.42). The presence of either
ANSC or PK does not warrant reporting but
should alert the cytologist to look carefully for the
possibility of a more serious lesion. Furthermore,
the finding of PK cells with nuclear atypia should
be diagnosed as epithelial cell abnormality and
necessitate a careful search for koilocytes and/or
dysplastic squamous cells (Fig. 3.43).

3.49.6.3 Reactive Cellular Changes
(Including Repair)

Reactive cellular changes can be associated with
inflammation, infection, therapeutic effects,
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Fig. 3.40 Hyperkeratosis.
Clusters of anucleated
squames devoid of any nuclei
(ThinPrep, Papanicolaou,
x400)

Fig.3.41 Parakeratosis.
Strips of small superficial
squamous cells with intense
opaque orangeophilic
cytoplasm (SurePath,
Papanicolaou, x400)

Fig. 3.42 Parakeratosis.
Parakeratotic squamous cells
arranged in a concentric
circle, resulting in a
squamous pearl (SurePath,
Papanicolaou, x400)
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Fig. 3.43 Atypical
parakeratosis. Parakeratotic
squamous cells with nuclear
enlargement and irregular
nuclear contours. This should
be classified as ASC under
the current TBS (SurePath,
Papanicolaou, x400)

Fig. 3.44 Reactive cellular
changes. Metaplastic
squamous cells showing mild
nuclear enlargement

and small perinuclear
cytoplasmic halos with
poorly defined borders.

A reactive intermediate
squamous cell demonstrating
binucleation (SurePath,
Papanicolaou, x400)

mechanical irritation, neoplasia, or other nonspe-
cific etiologies. Reactive squamous cells, affect-
ing both intermediate and metaplastic cells,
usually demonstrate nuclear enlargement up to
2x that of an intermediate squamous cell
(Fig. 3.44). Mild hyperchromasia may be evident
but the chromatin remains finely granular and
evenly distributed. Nuclear outlines are smooth
and round. Distinct nucleoli may be present, par-
ticularly with LBP. Binucleation is not infrequent.
Cytoplasm may show polychromasia, vacuolization,

or perinuclear halos without peripheral thickening.
The N:C ratio remains normal.

Reparative changes are characterized by flat,
monolayer sheets of cells that are often streaming
in one direction. There is usually abundant cyto-
plasm that is often drawn out, resembling cell cul-
ture (Fig. 3.45). These features are more pronounced
in conventional preparation, whereas the cells are
more rounded with less streaming in LBP. The
nuclei are often enlarged, resulting in slightly
increased N:C ratio. The nuclear membranes are
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Fig. 3.45 Repair. Flat,
monolayer, cohesive sheet of
squamous cells with normal
N:C ratio, nuclear enlarge-
ment, vesicular chromatin,
and prominent nucleoli
(SurePath, Papanicolaou,
x400)

Fig.3.46 Therapeutic
changes. Very large and
bizarre squamous cells with
nuclear enlargement.
However, the N:C ratio
remains low and the nuclear
chromatin appears smudged
(conventional preparation,
Papanicolaou, x400)
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uniform and the nucleoli are round, prominent,
and, sometimes, multiple. Infiltration of the sheets
by neutrophils is frequently noted. Occasional
mitotic figures may be seen. Single cells with
nuclear atypia are typically absent. The differential
diagnosis includes invasive carcinoma.

3.49.6.4 Therapeutic Changes

Cellular changes induced by radiation and che-
motherapy include cytomegaly without an
increase in N:C ratio, nuclear enlargement, bi- or

multinucleation, cytoplasmic vacuolization with
or without inflammatory cells, and cytoplasmic
polychromasia (Fig. 3.46). The chromatin often
appears dark and smudged. Multinucleated
histiocytes and a mixture of inflammatory cells
can be seen in the background. Therapy-induced
changes can last for years after the initial treat-
ment; therefore, it is important to provide any past
history of radiation and chemotherapy. Similar
changes can also been seen in patients with folate
and vitamin B12 deficiency. It can be quite diffi-
cult to distinguish between therapeutic effects
and carcinoma; increase in N:C ratio, irregularly



58

D. Chhieng and P. Hui

distributed, coarsely granular chromatin, and ker-
atinization, when present, favor the latter.

3.4.9.6.5 Artifacts

Air-drying artifacts due to delay in fixation are usu-
ally limited to conventional preparation. Air-dried
cells tend to be larger than their well-preserved
counterpart with pale cytoplasm and smudged
nuclei, resulting in a washed-out appearance. The
finding of normal N:C ratio and smooth nuclear
contours favors benign air-dried cells over dysplas-
tic air-dried cells.

Cornflaking is due to drying of the mounting
media prior to coverslipping, resulting in air
bubbles trapped between the coverslip and the
cells. Microscopically, the air bubbles appear as
coarse, dark brown refractile granules.

3.5 Clinical Staging
and Management

AJCC Cancer Staging Manual (Seventh Edition,
2010) Staging of cervical cancers (including
both squamous and glandular lesions).
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Chapter 4

Glandular Lesions of the Cervix

Keywords Cervix ¢ Polyp ¢ Glandular
abnormalities ®* Adenocarcinoma in situ * Invasive
adenocarcinoma

4.1 Cervical Polyp and Other
Tumor-Like Conditions

Endocervical polyp is usually single and less
than 1 cm in size. Histologically, the polyp con-
sists of varying proportions of squamous and
endocervical epithelium, and stromal compo-
nents. The overall appearance can be adenoma-
tous, cystic, fibrous, or inflammatory. Surface
ulceration or involvement by CIN or adenocarci-
noma may be seen.

Tunnel cluster is a localized proliferation of
endocervical glands, commonly seen in multi-
gravid women. Type A tunnel cluster is well cir-
cumscribed and noncystic. It consists of crowded
endocervical glands in lobules. Irregular glands
with mild atypia may be seen, but mitotic activ-
ity is generally absent. Type B lesion is expansile
or lobular, with dilated glands that are covered
by more flattened cells (Fig. 4.1). The lesion may
involve deeper cervical stroma. The absence of
significant cytologic atypia, mitosis, and deep
infiltrative growth separates tunnel clusters from
adenocarcinomas.

Deep Nabothian cysts manifest as deep-seated,
cystically dilated, mucin-filled endocervical
glands. Extravasated mucin pool may be present.
The lack of a mass lesion, infiltrative glands, and

unequivocal malignant cells separates it from the
minimal deviation adenocarcinoma.

Lobular and diffuse glandular hyperplasias
are benign mucinous glandular proliferations,
either lobular or diffuse. They may be more than
1.0 cm, deep-seated into the cervical stroma.
Both show crowded endocervical glands with
lining mucin-producing cells (Fig.4.2). Cytologic
atypia is mild in general, but mitotic activity
(2/10 HPF) can be found in some cases. In dif-
fuse hyperplasia, although confluent in growth
pattern, the demarcation from the stroma is sharp
and smooth. The superficial location, noninfil-
trative border, the absence of definite malignant
cells, and desmoplastic stromal response are
important features in their separation from a
minimal deviation adenocarcinoma. In very rare
cases, the hyperplasia may have borderline fea-
tures with less well-defined border and certain
cytologic atypia. Some authors believe that these
may represent precursor lesions of minimal
deviation adenocarcinoma.

Microglandular hyperplasia (MGH) is tra-
ditionally considered as a hormonally related
lesion of the cervix in patients receiving pro-
gesterone. Most are incidental polypoid lesions
consisting of closely packed small- to medium-
sized endocervical glands with inconspicu-
ously intervening stroma. Uniform endocervical
cells with subnuclear vacuoles, associated
squamous metaplasia, focal reserve cell prolif-
eration imparting double-layered epithelium,
and the presence of many neutrophils in the
stroma are characteristic. Mild nuclear atypia
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Fig. 4.1 Tunnel cluster. Note
the expansile or larger lobules
with dilated glands that are
covered by more flattened
cells (H.E. x40)

Fig.4.2 Lobular endocervical
glandular hyperplasia. Note
the lobulated, crowded
endocervical glands with
lining mucin-producing cells
(H.E. x40)

may be present, so are occasional mitotic fig-
ures (Fig. 4.3a, b). The absence of infiltrative
growth and no more than mild cytologic atypia
separate it from adenocarcinoma, particularly
the clear cell carcinoma. Separation from an
endometrial microglandular adenocarcinoma
can be difficult, particularly if the lesional tis-
sue is not associated with background endome-
trium. Fractional curettage may be helpful, but
not so as by immunohistochemistry.

Chronic endocervicitis may present with
intense lymphoid hyperplasia with marked
squamous metaplasia and secondary lymphoid

follicle formation. Surface papillary epithelial
proliferation with associated lymphoid follicles
is sometimes called “papillary cervicitis.” Not
infrequently, the lymphoid germinal center may
be confused with high-grade squamous intraepi-
thelial lesions (see Chap. 3, Fig. 3.7).
Arias-Stella reaction may involve endocervical
mucosa or an endocervical polyp. It tends to be
focal and strikingly papillary. The reactive cells
may be enlarged and have abundant clear cyto-
plasm and epically located hyperchromatic
nuclei (hobnail cells) closely resembling those of
a clear cell carcinoma. The degenerative nature
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Fig. 4.4 Arias-Stella
reaction. Note the enlarged
glandular epithelial cells with
abundant clear cytoplasm and
epically located hyperchro-
matic nuclei (hobnail cells)
(H.E. x200)

of the nuclei and absence of mitosis and knowl-
edge of pregnancy or hormonal use are features
of Arias-Stella reaction (Fig. 4.4).

Endometriosis, endosalpingiosis, and tubal
metaplasia are frequently encountered benign
alterations of the cervix. Mesonephric hyperpla-
sia is typically found at the lateral sides of the
cervix and consists of proliferation in a lobular
or irregular distribution around a centrally
located duct (Fig. 4.5a). The cuboidal epithelial
cells and the presence of luminal eosinophilic
secretion are characteristic (Fig. 4.5b).

4.2 Glandular Dysplasia/
Adenocarcinoma In Situ

Three morphologic types of in situ adenocarci-
noma have been described, including endocervi-
cal (>80%, Fig. 4.6), intestinal (Fig. 4.7), and
endometrioid (Fig. 4.8) adenocarcinomas. All
the three histologic types have the following
morphologic features: (1) cellular crowding with
nuclear stratification, (2) moderate to serve
nuclear atypia including hyperchromatia and
nuclear megaly, and (3) readily identifiable
mitotic figures and apoptotic bodies. Additional
features include epithelial branching, budding,
or cribriforming. Lesions with one or two of the
above three criteria may be interpreted as glandular

dysplasia, although some authors recommend
not reporting such due to a lack of understanding
of their biology and clinical behavior. Squamous
intraepithelial neoplasia commonly coexists with
adenocarcinoma in situ (AIS) (80%). Rare forms
of intraepithelial tumors include ciliated, ade-
nosquamous, and even serous and clear cell in
situ lesions.

4.3 Invasive Adenocarcinomas

Invasive adenocarcinoma of the cervix now rep-
resents 10-20% of all cervical cancers. Similar
to squamous carcinoma, it affects primarily
patients aged 50 years or above, and high-risks
HPVs, particularly type 18, are causal agents for
most of the cases. Mesonephric adenocarcinoma
and mucinous minimal deviation adenocarci-
noma appear unrelated to HPV infection.
Minimal deviation mucinous adenocarcinoma is
associated with Peutz—Jeghers syndrome in some
patients.

Usual endocervical adenocarcinoma repre-
sents 80-90% of all cervical adenocarcinomas.
The tumor is characterized by a proliferation of
medium-size glands with tumor cells that have
eosinophilic to amphophilic cytoplasm with no
or minimal mucin production (Fig. 4.9a).
Angulated to cribriforming glands with high nuclear
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Fig. 4.6 Endocervical
adenocarcinoma in situ,
conventional type (H.E. x200)

Fig. 4.7 Endocervical

adenocarcinoma in situ,
intestinal type. Note the
presence of goblet cells
(H.E. x200)

Fig. 4.8 Endocervical
adenocarcinoma in situ,
endometrioid type
(H.E. x200)
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grade, brisk mitotic activity and conspicuous
apoptotic bodies are characteristic (Fig. 4.9b).
Variations of the glandular architecture are com-
mon, including cribriforming, infiltrative, cystic,
microglandular, papillary, and solid growth
patterns. Unlike squamous lesions, there is a lack
of uniform agreement regarding the diagnostic
criteria and the clinical management for micro-
invasive adenocarcinoma of the cervix. Diagnosis
of some early invasive adenocarcinoma relies on
pattern recognition, i.e., abnormal glands show-
ing growth configurations incompatible with the
normal glandular distribution (Fig. 4.10).
Continuous or band-like growth of dysplastic
glands involving large areas of cervical mucosa
is a feature of invasive adenocarcinoma. Inter-
and intraglandular complexities, including
closely packed glands, marked variations of
gland size and shape, and extensive cribriform-
ing, are highly suspicious for invasion. Deeply
seated glands or glands with close approxima-
tion to larger vasculature also suggest invasion
(Fig. 4.11). In some early invasive lesions, budding
of single or clusters of dysplastic cells from an in
situ adenocarcinoma along with stromal response
is diagnostic of early invasion (Fig. 4.12).
Villoglandular adenocarcinoma commonly
occurs in young women with average age 40
years. The tumor presents as a polypoid friable
mass. Histologically, it is characterized by long and
slender papillae, covered with mild to moderately

Fig.4.10 Early invasive
adenocarcinoma. Note the
continuous or band-like
growth patterns of dysplastic
glands involving large areas
of cervical mucosa

(H.E. x40)

atypical cells of endocervical origin or endo-
metrioid type in rare cases. The epithelium is flat
without tufting (Fig. 4.13). Most are exophytic
tumors without deep stromal invasion. However,
a biopsy diagnosis of villoglandular adenocarci-
noma should be followed by hysterectomy to
rule out underlying invasive adenocarcinoma.
Conservative treatment may be reserved for those
who have had a cone excision that contains the
entire lesion without underlying stromal inva-
sion, lymphovascular and margin involvement.

Endometrioid adenocarcinoma is rare and
may be associated with cervical endometriosis.
Its differential diagnosis with an endometrial
primary carcinoma largely depends on the loca-
tion of the tumor. Clinical findings, fraction
curettage, immunohistochemistry (P16, CEA
vimentin, and ER), and HPV testing are helpful
in most cases. An endocervical primary adeno-
carcinoma has tumor cells typically positive for
HPYV, CEA and P16, but negative for vimentin
and ER. An endometrial primary adenocarci-
noma typically shows the opposite immunohis-
tochemical profile: positive for vimentin and ER,
but negative for HPV, CEA and P16.

Minimal deviation adenocarcinoma (ade-
noma maligna) is a rare mucinous carcinoma
that it is frequently overlooked due to its decep-
tively benign-looking glands (Fig. 4.14a, b).
There is a generally haphazard distribution of
open glands of highly variable sizes and shapes.
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Fig.4.11 Early invasive
adenocarcinoma. Note the
deeply seated glands or
glands with close
approximation to larger
vasculature (H.E. x200)

Fig.4.12 Early invasive
adenocarcinoma. Note the
budding of single or clusters
of dysplastic cells from the in
situ adenocarcinoma along
with a stromal response
(H.E. x20)

Fig.4.13 Villoglandular
adenocarcinoma of the cervix
(H.E. x100)
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The lesion may be deeply invasive, which may
not be appreciated in a small biopsy. High index
of suspicion is important and careful histologic
examination usually reveals definite dysplastic
glands and/or single or clusters of infiltrating
tumor cells with stromal response. Other helpful
hints include close juxtaposition of glands to
larger vasculatures and the presence of lympho-
vascular and perineural invasion.

Endocervical and intestinal-type mucinous
adenocarcinomas are recognized by their obvi-
ous intracellular mucin production. True endo-
cervical adenocarcinoma of the mucinous type is
well differentiated with overall architectural and

Fig.4.15 Mucinous
microglandular
adenocarcinoma

of the cervix

(H.E. x40)

Fig.4.16 Mucinous
intestinal adenocarcinoma of
the cervix. Note the presence
of goblet cells (H.E. x100)

cytologic features of the usual type, with additional
presence of abundant intracytoplasmic mucin
(Fig. 4.15). Some authors believe that most min-
imal deviation adenocarcinomas fit to this cate-
gory as well. The intestinal-type mucinous
adenocarcinomas resemble those of large intes-
tine and are histologically characterized by the
presence of goblet cells and occasionally argen-
taffin and Paneth cells (Fig. 4.16). Rare cervical
primary signet-ring cell adenocarcinoma has
been reported.

Glassy cell carcinoma is considered as a
poorly differentiated variant of adenocarcinoma
or adenosquamous carcinoma. Over 80% of the
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Fig.4.17 Glassy cell
carcinoma. Note the sheets
of large, poorly differentiated
cells that are rich in
eosinophilic or amphophilic
cytoplasm, imparting a
ground-glass appearance
(H.E. x200)

Fig.4.18 Adenosquamous
carcinoma. Note the
well-developed glandular
structures within the
squamous tumor nests
(H.E. x200)

cases are seen in patients younger than 35 years
of age. The tumor is characterized by sheets of
large, poorly differentiated cells that are rich in
eosinophilic or amphophilic cytoplasm, impart-
ing a ground-glass appearance. Distinct cell
membrane, large round nuclei with prominent
macronucleoli, and the presence of dense inflam-
matory infiltrates (eosinophils and lymphop-
lasma cells) are typical findings (Fig. 4.17).
Adenosquamous carcinoma is defined by the
presence of malignant tumor nests with both
squamous and glandular  differentiation.
Unequivocal glandular differentiation must be
seen for the diagnosis (Fig. 4.18). Focal squamous

differentiation (metaplasia) in a typical adeno-
carcinoma, the presence of clear cell carcinoma-
tous component, or an otherwise squamous
carcinoma with occasional intracytoplasmic
mucin does not meet the diagnostic criteria of
adenosquamous carcinoma.

Adenoid basal carcinoma is seen mostly in
postmenopausal patients, particularly African—
Americans. The carcinoma consists of lobules of
wildly spaced nests of small uniform cells resem-
bling those of a basal cell carcinoma. Peripheral
palisading and central cystic formation are char-
acteristic (Fig. 4.19). Pseudocysts and intraluminal
hyaline materials seen in adenoid cystic carcinoma
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Fig.4.19 Adenoid basal
carcinoma. Note the wildly
spaced nests of small uniform
tumor cells, and peripheral
palisading and central cystic
formation (H.E. x40)

are not present in adenoid basal carcinoma.
Benign adenoid basal hyperplasia is microscopic,
noninvasive, and superficially located in connec-
tion with the surface epithelium.

Mesonephric adenocarcinoma arises from
the embryonic remnant of mesonephric duct and
frequently involves the deep lateral cervix.
Histologically, the tumor has a ductal growth
pattern, with tubular glands that are varying in
size and lined by columnar cells. Intraluminal
eosinophilic secretion is characteristic. Papillary,
endometrioid, sex cord-like, and solid patterns
are present focally or diffusely in some cases.
The presence of adjacent mesonephric hyperpla-
siais a helpful hint for the diagnosis. Cytokeratin,
EMA, calretinin, and particularly apical CD10
immunohistochemical positivity confirms the
diagnosis. Clear cells with hobnailed nuclei are
not features of mesonephric adenocarcinoma
(see below).

Clear cell and serous carcinomas are high-
grade adenocarcinomas that are essentially iden-
tical to those of the endometrium. Cervical clear
cell carcinoma unrelated to DES exposure occurs
in older patients, and those related to DES expo-
sure are much younger, in their late 20s, and
have a better survival. All histologic types of
clear cell carcinoma can be seen, with tubocystic
pattern being the most common. Cervical serous
carcinoma can occur in patients younger than
40 years of age (Fig. 4.20), a patient group in

which primary endometrial serous carcinoma
is exceedingly rare. P53 and pl6 positivity are
characteristic.

Adenoid cystic carcinoma consists of round
to oval tumor nests of small basaloid cells of
varying size with high N/C ratio. Palisading of
tumor cells along the basement membrane is
often found. Characteristic cribriforming due to
the presence of pseudocysts/cylindrical hyaline
basement membrane materials is diagnostic.

Neuroendocrine carcinomas include typical
and atypical carcinoid tumors, and small and
large cell neuroendocrine carcinomas. These
tumors occur in a wide range of age, from 20 to
80 years. All have expression of one or more
neuroendocrine (chromogranin, synaptophysin,
CD56, and PGP 9.5) and epithelial markers by
immunohistochemistry. Typical carcinoid has
rare mitosis (less than 5/10 HPF), minimal
nuclear atypia, and no necrosis. Atypical carci-
noid has 5-10 mitosis/10 HPF, obvious nuclear
atypia, and necrosis. Small cell neuroendocrine
carcinoma resembles those of the lung: small
anaplastic cells with scant cytoplasm, fine chro-
matin, and inconspicuous nucleoli along with
nuclear molding and nuclear smudging
(Fig. 4.21). Single to extensive tumor cell necro-
sis is common, so is lymphovascular invasion.
Large cell neuroendocrine carcinoma is com-
posed of medium to large, highly atypical cells
with abundant cytoplasm and numerous mitoses
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Fig.4.20 Cervical serous
carcinoma (H.E. x200)

Fig.4.21 Small cell
carcinoma of the cervix Note
the presence of small
anaplastic cells with scant
cytoplasm, fine chromatin,
and inconspicuous nucleoli
along with nuclear molding
(H.E. x200)

(>10/10 HPF). Geographic necrosis, peripheral
nuclear palisading, and cytoplasmic granules are
common findings. Both small and large cell neu-
roendocrine carcinomas are highly aggressive
tumors and may be associated with cervical
intraepithelial neoplasia, carcinoma in-site, or
HPV positivity.

4.4 Cytology of Cervical Glandular
Lesions

TBS recommends subclassifying atypical glan-
dular cells (AGC) according to their origin: endo-
cervical versus endometrial. If the origin cannot

be determined, the generic “glandular” terms
should be used. Except for AGC of endometrial
origin, TBS also recommends to further qualify
AGC and AGC of endocervical origin (AEC) as
“favor neoplastic” if deemed appropriate.

4.4.1 Atypical Glandular Cells,
Endocervical Origin

AGC of endocervical origin is defined as endo-
cervical cells displaying “nuclear atypia that
exceeds obvious reactive or reparative changes
but that lack unequivocal features of endocervi-
cal AIS or invasive adenocarcinoma.” AEC is
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Fig.4.22 Atypical glandular
cells (AGC), endocervical
origin. A cluster of endocer-
vical cells with considerable
nuclear crowding and 3
overlapping. Individual cells

demonstrate nuclear

enlargement, increased N:C

ratio, and hyperchromasia.

Anisonucleosis is noted 4 :
(ThinPrep, Papanicolaou,

x400)

Fig.4.23 AGC, endocervi-
cal origin, favor neoplasia.
Hyperchromatic crowded
group of endocervical cells

with marked nuclear &
crowding and overlapping. ?
Features suggestive of :
feathering are noted in the :

upper portion of the cluster.
Individual cells are markedly
enlarged with hyperchromatic
nuclei (SurePath,
Papanicolaou, x400)

characterized by glandular cells occurring in
sheets and strips, with considerable nuclear
crowding and overlapping. Individual cells dem-
onstrate nuclear enlargement up to 3—5x that of
normal endocervical cells. There may be mild
hyperchromasia, slight increase in N:C ratio, and
mild degree of anisonucleosis (Fig. 4.22).
Nucleoli, single or multiple, may be present and
mitotic figures are rarely noted. Similar to ASC,
not all of the criteria need to exist to arrive at an
interpretation of ASC-US.

AEC favor neoplasia are often reserved for
cases that resemble endocervical AIS or invasive
carcinoma, but some salient features such as
rosette formation, feathering, pseudostratifica-
tion, or tumor diathesis are missing or poorly

‘e R

developed (Fig. 4.23). When compared to AEC-
NOS, AEC-favor neoplasia displays more con-
spicuous nuclear crowding and overlapping,
anisonucleosis, and higher N:C ratio.

Despite the name, majority of the AEC were
found to have an underlying SIL on subsequent
follow-up.

4.4.2 Endocervical Adenocarcinoma
In Situ

A cytologic diagnosis of AIS often relies on the
presence of characteristic architectural features.
The neoplastic cells of AIS are often readily
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noticeable at low magnification because they
appear as hyperchromatic crowded groups. In
addition to small sheets and irregular groups,
distinctive architectural features include feather-
ing (nuclei protruding beyond the confines of the
cells at the periphery of the clusters), rosette for-
mation (two-dimensional clusters with cells
arranged around a central lumen, with cytoplasm
toward the center and nuclei at the periphery),
pseudostratification (strips of neoplastic cells
with nuclear crowding and loss of polarity), and
acini formation (glandular structures within
three-dimensional groups) (Figs. 4.24 and 4.25).
Single cells are infrequent.

Individual cells often appear columnar with
enlarged, elongated, and hyperchromatic nuclei.
Anisonucleosis is usually absent or mild. Nucleoli
are generally inconspicuous. Mitotic figures and

Fig.4.24 Adenocarcinoma
in situ (AIS). Crowded group
of columnar cells with
elongated, hyperchromatic
nuclei. At the periphery

of the group, the nuclei
protrude out without any
cytoplasm — feathering
(conventional preparation,
Papanicolaou, x400)

Fig.4.25 AIS. Three-
dimensional crowded group
of endocervical cells arranged
in a glandular structure
(conventional preparation,
Papanicolaou, x400)

apoptotic bodies are common and helpful to
differentiate from benign lesions when present.
There may be evidence of coexisting SIL.

In LBP, single intact cells are more readily iden-
tified. Individual groups tend to be smaller, denser,
and more three-dimensional. Psuedostratification
is prominent (Fig. 4.26). However, other architec-
tural features, such as feathering and rosette forma-
tion, are less apparent.

It is important to note that the cytologic fea-
tures of AIS just described are only pertinent to
the classic variant, the most common type.
Other variants such as intestinal, endometrioid,
and clear cell carcinomas may demonstrate
different morphologic features which can be
interpreted as AGC-NOS, AGC-favor neopla-
sia, or even benign endometrial/endocervical
cell groups.
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Fig.4.26 AIS. Strips of
endocervical cells with
nuclear crowding and
overlapping as well as loss
of polarity (ThinPrep,
Papanicolaou, x400)

Fig.4.27 Endocervical

adenocarcinoma. Loosely

cohesive group of atypical )
glandular cells with high N:C

ratio, hyperchromatic nuclei, }
and distinct nucleoli

(conventional preparation,

Papanicolaou, x400)

4.4.3 Endocervical Adenocarcinoma

Invasive endocervical adenocarcinoma is charac-
terized by three-dimensional disorderly groups
and clusters, often in a background of tumor
diathesis. Glandular structures may be present.
Single atypical cells are common. When the tumor
is well differentiated, it may share cytologic fea-
tures indistinguishable from those of AIS and
individual cells often assume a columnar shape. It
is important to remember that AIS may coexist
with invasive adenocarcinoma; hence, cells from
both lesions may be evident on the slide.

When the tumor becomes less differentiated,
cytologic features of AIS will become ill defined
and individual cells become round to oval.
Nuclear enlargement, increased N:C ratio, aniso-
nucleosis, coarsely granular chromatin, and

macronucleoli are readily noted (Figs. 4.27 and
4.28). The amount of cytoplasm is variable but is
generally more than that seen in endometrial
adenocarcinoma. The cytoplasm often appears
granular or finely vacuolated. Distinguishing the
neoplastic cells of poorly differentiated endocer-
vical adenocarcinoma from that of poorly differ-

entiated endometrial adenocarcinoma and

nonkeratinizing SCC may be difficult.

4.4.4 Mimics of Neoplastic Diseases

4.4.4.1 Reactive Endocervical Cells

Reactive endocervical cells can demonstrate
nuclear enlargement up to 3x that of a normal
endocervical cell. Mild hyperchromasia may be
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Fig.4.28 Endocervical
adenocarcinoma. Several
small clusters of glandular
cells with marked nuclear
crowding and overlapping.
Many single atypical
glandular cells are also noted.
Individual cells often have a
columnar appearance with
vesicular chromatic and
prominent nucleoli (SurePath,
Papanicolaou, x400)

Fig.4.29 Reactive
endocervical cells. Cluster of
endocervical cells with
minimal nuclear crowding
and overlapping. Individual
cells demonstrate nuclear
enlargement, normal N:C
ratio, and a small, distinct
nucleoli (SurePath,
Papanicolaou, x400)

evident but the chromatin remains finely granular
and evenly distributed. Nuclear outlines are smooth
and round. Prominent single or multiple nucleoli
are common (Fig. 4.29). Cytoplasmic inclusions
containing neutrophils may be seen. There is mini-
mal nuclear crowding and overlapping within
the sheets and groups. These changes, often in
the absence of an inflammatory background, can
be seen in women wearing an intrauterine contra-
ceptive device (IUD) because of the irritation of
the endocervical canal caused by the string.

4.4.4.2 Tubal Metaplasia

Tubal metaplasia refers to the process in which
endocervical epitheliumisreplaced by epithelium

similar to that of the fallopian tube. On cytol-
ogy, these cells are columnar in shape and
arrange as crowded groups and strips with pseu-
dostratification. There is considerable cellular
pleomorphism. Individual nuclei tend to be
round and oval with evenly distributed chroma-
tin (Figs. 4.30 and 4.31). Because of the over-

crowding and pseudostratification, tubal
metaplastic cells are often classified as AGC or
AIS. A definitive diagnosis of tubal metaplasia
requires the identification of the cilia and/or
terminal bars. In addition, AIS tends to have
more elongated nuclei in contrast to the round
to oval nuclei with tubal metaplasia.
Hyperchromasia and increased N:C ratio are
not helpful features because they can be seen in
both tubal metaplasia and AIS.
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Fig.4.30 Tubal metaplasia.
Strips of endocervical cells
with nuclear overlapping and
crowding (ThinPrep,
Papanicolaou, x400)

Fig.4.31 Tubal metaplasia.
Crowded cluster of
endocervical cells.
Individual cells

demonstrate nuclear

enlargement and mild .

increase in N:C ratio.

Ciliated endocervical cells -
often noted (circle)

(ThinPrep, Papanicolaou,

x400)

i

4.4.4.3 Microglandular Hyperplasia

MGH is usually associated with excess proges-
terone effects such as that of pregnancy and oral
contraceptives. The cells of MGH demonstrate
orangeophilic cytoplasm and pyknotic nuclei,
resembling parakeratotic cells; they are often
classified as atypical squamous cells.

4.4.4.4 Benign Glandular Cells Status
Post-Hysterectomy

Benign glandular cells may be seen in 10% of
patients who have undergone total hysterectomy.
They resemble benign endocervical cells. They

Ky - ¢

can be derived from vaginal adenosis, tubal pro-
lapse, mesonephric duct remnants, vaginal endo-
metriosis, and rectovaginal fistula.

4.4.4.5 Pregnancy-Related Changes

Arias-Stella reaction affects both endocervical
and endometrial glandular cells as a result of
increased levels of estrogen and progesterone.
The cytologic finding consists of the presence of
single or clusters of large cells, with a variable
degree of pleomorphism and degenerative
changes. Awareness of a history of pregnancy is
important in order to avoid overinterpretation as
adenocarcinoma.
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Cervical stromal cells may undergo decidual
changes in pregnant and postpartum women.
The decidualized cells are about the size of inter-
mediate squamous cells with enlarged nuclei.
They may be mistaken as dysplastic squamous
cells, especially when the decidualized cells
show degenerative changes.

Cytotrophoblasts, resembling reactive squamous
cells, and syncytial trophoblasts, as multinucle-
ated giant cells, are rarely found in Pap speci-
mens of pregnant women.

4.4.5 Other Primary Malignant
Neoplasms

Primary cervical malignant neoplasms, other than
squamous cell carcinomas and adenocarcinomas,
are uncommon and may rarely be seen in gyneco-
logic cytology. Only a few of these tumors may
present characteristic features to allow a definitive
diagnosis based on morphology alone. For the
majority of these tumors, a definitive diagnosis is
usually impossible because of limited sampling
and morphologic overlap with other entities.

4.4.5.1 Sarcomas

Uterine sarcomas seldom exfoliate. In addition,
their cytology varies depending on the histologic
subtypes and the grade of the sarcomas. For
example, the neoplastic cells of low-grade endo-
metrial stromal sarcomas resemble those of nor-
mal endometrial stromal cells with minimal
cytologic atypia. On the contrary, marked cyto-
logic atypia is usually observed with leiomyo-
sarcoma, high-grade endometrial stromal
sarcomas, and malignant mixed Mullerian
tumors (MMMT). The latter may demonstrate a
biphasic pattern of carcinoma and sarcoma.

4.4.5.2 Melanoma

The cytology is similar to that occurring in other
parts of the body. The typical presentation

involves isolated and loosely cohesive large epi-
thelioid and/or spindle-shaped cells with vari-
able amount of cytoplasm, and round to oval
nuclei with prominent nucleoli. Occasionally,
spindle-shaped neoplastic cells can be seen. The
differential diagnosis includes poorly differenti-
ated carcinoma, lymphoma, and sarcoma. In
addition, metastasis from an extra cervical mela-
noma should be ruled out.

4.4.5.3 Lymphoma

Both Hodgkin’s and non-Hodgkin’s lymphomas
have been described in gynecologic cytology;
however, the latter are more frequent. Non-
Hodgkin’s lymphomas typically present with a
monotonous population of lymphocytes. The
differential diagnosis includes follicular cervici-
tis, small cell carcinoma, and poorly differenti-
ated carcinoma.

Follicular cervicitis is characterized by the
presence of a heterogeneous population of
lymphocytes with scattered intermixed plasma
cells and tingible body macrophages (Fig. 4.32).
The lymphocytes are usually dispersed in con-
ventional preparation, but form loose clusters
in LBP. It is important to recognize follicular
cervicitis to avoid mistaking it as an HSIL,
lymphoma, and small cell carcinoma. Both
HSIL and small cell carcinoma display cohe-
sive clusters and conspicuous nuclear pleomor-
phism. Lymphomas are characterized by the
presence of a uniform population of lympho-
cytes. Except for HSIL, a known history of
prior malignancy is often available since pri-
mary lymphoma or small cell carcinoma of the
cervix is very rare.

4.4.5.4 Metastatic Tumors

Metastatic tumors of the uterine cervix also
occur rarely. Knowledge of a prior malignancy
and comparison with prior pathologic materials
are helpful in arriving at the correct diagnosis
(Figs. 4.33 and 4.34).
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Fig.4.32 Follicular
cervicitis. Clusters of mixed
small and large lymphocytes
are noted. A tingible body
macrophage is present among
the lymphocytes (ThinPrep,
Papanicolaou, x400)

Fig.4.33 Melanoma,
metastatic to cervix.
Discohesive spindle cells
with high N:C ratio and
coarse chromatin
(conventional preparation,
Papanicolaou, x400)

Fig. 4.34 Colon carcinoma,
metastatic to cervix. Loosely
cohesive columnar glandular
cells with high N:C ratio
and pleomorphic nuclei
(conventional preparation,
Papanicolaou, x400)
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Chapter 5

Human Papillomavirus for Cervical Pathology

Keywords Human papillomavirus « Detection o
Indication

5.1 Classification, Properties,
and Viral Genome

Human papillomaviruses are oncoviruses with
estimated 100 distinct genotypes and are related to
skin and/or mucosal proliferative disorders. Certain
types of human papillomavirus (HPV) affect spe-
cific tissue sites, for example, HPV 1, 2, 4, and 7
cause benign skin papillomas (wart) only. Related
to gynecological cancers, approximately 30 types
of anogenital HPV can be spread though sexual
interactions and are further subclassified into high
and low risk groups. Human cervical cancers
including all squamous and most, if not all, adeno-
carcinomas are induced by distinct groups of the
high-risk genital HPVs including HPV 16, 18, 31,
33,35, and 51. In contrast, low-risk HPV subtypes
including HPV 6 and 11 are principally associated
with anal-genital condyloma.

Body of evidence of molecular investigations
has firmly established the molecular basis of cer-
vical carcinogenesis induced by HPVs. Episomal
or non-integrating HPV genome is associated,
often in large quantity, with benign and preneo-
plastic conditions, such as condyloma and low-
grade cervical intraepithelial neoplasia (CIN1).
In contrast, integrated HPV into the host-cell
genome is characteristic for high-grade intraepi-
thelial neoplasias (CIN 2 and 3) and invasive
cervical cancers. Such integration appears to be

clonal, i.e., every tumor cell shares identical
HPYV integration site(s) in the genome.

HPVs are small, nonenveloped, double-
stranded circular DNA of 8 kb with a limited cell
tropism. Although encoding only eight genes,
HPVs express two important regulatory proteins:
E6 and E7. E6 and E7 are oncoproteins that can
inactivate the host P53 and RB tumor suppressor
genes through proteolytic degradation and pro-
tein sequestration, respectively, leading ulti-
mately to cell proliferation. The integrated forms
of high-risk HPVs, such as HPV 16 and 18, over-
express their E6 and E7 proteins with high affin-
ity of binding to p53 and RB, therefore promoting
high grade transformation of cervical epithelial
cells. Low-risk HPVs such as HPV 11 and 16 do
not integrate into the host-cell genome, and pro-
duce only low-affinity E6 and E7, incapable of
high-grade malignant transformation.

5.2 Natural History of HPV Infection

Infection with HPV is considered to be a neces-
sary causal factor of essentially all invasive
cervical cancers. While most men and women
infected with HPV do not develop cancer, a
subset will and may take decades to evolve.
Certain cofactors appear important to facilitate
the HPV induced carcinogenesis, including host
immune status, early age at first intercourse, mul-
tiple sexual partners, smoking, nutritional status,
parity, HLA types and coinfection with other
virus such as HIV-1 and herpes simplex virus.
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Patients over 30 years of age with persistent high-
risk HPV infection are at significantly increased
risk for developing invasive cervical cancer. It is
important to understand that HPV infection, par-
ticularly of the high-risk group, may have long-
term consequences of cancer development later
in adulthood. Current HPV vaccination may alter
the natural course of the disease process, and
long-term social and biomedical outcome of such
general vaccination may not be fully appreciated
until a decade or later.

5.3 Distribution of HPV in Cervical
Lesions

HPV induced cervical intraepithelial lesions
essentially start at the squamocolumnar junction
in the transformation zone of the cervix. Not all
HPV related lesions present as condyloma or
low-grade lesions; high-grade lesions may appear
at any point of the infection depending on HPV
types and quantity. The presence of large amount
of HPV in condyloma acuminatum coincides
with the appearance of koilocytosis, usually
present in the upper half of the infected epithe-
lium. In contrast, in a high-grade cervical intra-
epithelial neoplasia or invasive cancer, integrated
forms of HPV virus detectable by in-situ hybrid-
ization appear as single-cell nuclear positivity,
due to low amount of integrated viral DNA.

5.4 Methods of Detection

Various molecular platforms have become
available for the clinical detection and subtyp-
ing of HPV using both tissue and cytological
specimens. Signal amplification assays (Digene
hybrid capture 2 assay and Hologic invader
displacement analysis), polymerase chain
reaction, and in-situ hybridization are com-
monly employed methods. However, the latter
two are not readily applicable to cytological
fluid specimens.

Digene hybrid capture 2 (HCII) assay is FDA
approved platform for clinical applications using
cytological specimens (PAP smear), although
competitive methods such as invader technology
is comparable and just received the FDA approval.
HCII employs a cocktail of specific RNA probes
to detect HPV DNA released from a specimen.
The HCII high-risk cocktail targets 13 high-risk
HPVs (16, 18, 31, 35, 39, 45, 51, 52, 56, 58, 59,
and 68). Specific hybrids formed between the
probes and HPV DNA are captured onto solid
surface in a microtiter well coated with specific
antibodies for RNA-DNA hybrids. Alkaline
phosphatase-linked antibodies recognize the
immobilized RNA-DNA hybrids and then
amplify the signals, which are eventually trans-
lated into measurable chemiluminescent signals
created during substrate cleavage by the phos-
phatase enzyme. The end light emission is mea-
sured as relative light units (RLU). Specimens
with RLU/CO (cutoff value) of more than 1.0 are
considered positive for HPV infection.

Hologic Invader Technology employs isother-
mal signal amplification to detect the 13 high-
risk HPV subtypes using three probe pools based
on phylogenetic relatedness. It also incorporates
an internal control for human alpha-actin to
control for DNA quality and quantity. The
invader technique appears comparable with the
HCII, both have HPV16 and 18 genotyping
capabilities.

5.5 Indications for HPV Testing

Early detection of cervical cancer has been clini-
cally successful and cytological screening of
Papanicolau smear has resulted in reduced inci-
dence and mortality of cervical cancer. Now, HPV
detection has been incorporated into the early
screening and management programs in the USA.

Reflex HPV testing has been part of the clini-
cal screening algorithm in women with equivocal
cytology — atypical squamous cells of undeter-
mined significance (ASCUS) in the past 10 years.
As an interim recommendation by the American
Cancer Society and the American College of
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Obstetrics and Gynecology, a combined approach
using both cytology and HPV testing has been
endorsed for clinical practice in 2006. In under-
developed countries where cytology is not readily
available, HPV testing may offer the next best
screening method for early detection and preven-
tion of cervical cancer. More recently, it has been
recommended that for women over 30 years of
age, HPV viral testing should be the primary
screening method in the USA (see Section 5.6.3).

Biopsy of the cervix is still the gold standard
to document HPV related lesions including HPV
infection (condyloma), preneoplastic conditions
(CINs), and invasive cancers. Indications of col-
poscopy biopsy include abnormal PAP smears,
persistent HPV infections, and unsatisfied PAP
or HPV screening in patients with high risk.

5.6 Applications for HPV Testing
in Cytology

The goal of applying HR HPV DNA testing in
gynecologic cytology is to provide an objective
mean to identify women who are at risk for
developing cervical neoplasia. Currently, HR
HPV DNA testing has been indicated for primary
screening with Pap tests, triage of ASC-US or
LSIL, and surveillance after treatment for CIN.

5.6.1 Triage of ASC-US and/or LSIL

ASC-US accounts for the majority of the abnormal
Pap tests. About 30-40% of these cases will have
an underlying CIN lesion on subsequent biopsy.
However, immediate referral to colposcopy of all
patients with an ASC-US interpretation would
result in many unnecessary invasive procedures.
Until a decade ago, repeat cytology was the stan-
dard practice for patient with an ASC-US interpre-
tation. However, repeat cytology is inherently
subjective and requires additional clinic visit.
Based on a cohort of almost 3,500 women,
the ASCUS-LSIL Triage Study (ALTS) evalu-
ated three strategies for managing women with

ASC-US: immediate colposcopy, HR HPV DNA
testing, and repeat cytology. All three methods
demonstrated similar sensitivity in detecting
high lesions. However, only half of the women
were referred to colposcopy based on HPV test-
ing triage whereas two thirds of women were
referred to colposcopy based on repeat cytology
using ASC-US as cutoff. The latter depends on
patient compliance with multiple follow up visit.
Both HPV DNA testing and repeated cytology
with ASC-US as cutoff demonstrated similar
specificity (~60%). Other studies have reported
similar findings. It is not surprising that the use
of HPV DNA testing in triage of ASC-US has
been incorporated in many guidelines for man-
aging abnormal gynecologic cytology. According
to the literature, HPV DNA detection rates in
specimens with an ASC interpretation range
from 31 to 66%.

Triage of LSIL using HPV DNA testing is less
well established. The HPV detection rates in
specimens with LSIL interpretation range from
60 to 85%, significantly higher than that of
ASC-US interpretation. According to the ALTS
study, the specificity of reflex HPV DNA testing
for detecting CIN 2+ was 16 and 30% in women
younger than 29 with a LSIL cytologic interpreta-
tion and those 29 or older, respectively. Therefore,
the current guidelines do not recommend reflex
HPV DNA testing for the triage of LSIL.

5.6.2 Surveillance After Treatment
of CIN

About 10% (0-36%) of women who are treated
for CIN recur within the first 2 years; the risk of
recurrence increases with age. Therefore, women
treated for CIN should be followed up regularly.
The sensitivity of HPV DNA testing in predicting
short term treatment failure is about 95%, signifi-
cantly higher than that of follow up cytology or
positive histologic surgical margins with compa-
rable specificity with all three methods. It has
been recommended that women treated for CIN
2+ should have either consecutive Pap tests at
4—-6 months interval or a single HPV DNA testing
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at least 6 months posttreatment. When there are
either three consecutive negative Pap tests or a
single negative HPV DNA testing, patients can
return to the routine screening schedule.

5.6.3 Primary Screening

Several North American and Western European
studies have demonstrated that high risk HPV
DNA testing, as a primary screening test, has a
higher sensitivity (25-35% higher) and a higher
negative predictive value for detecting CIN 2+
lesions when compared to routine Pap tests.
However, HPV testing has a lower specificity
(10-15%) lower and a lower positive predictive
value than routine Pap tests, resulting in increase
referral to colposcopy. These can be attributed to
the high prevalence of transient HPV infection in
women in their late teens and early 20s. As a
result, in United States, the FDA has approved
the use of high risk HPV DNA testing in con-
junction with routine cervical cytology screening
in women age 30 years or older. Table 5.1 sum-
marizes the recommended patients’ management
for various combinations of cytologic findings
and HPV status. For a combined negative cytol-
ogy and HPV test, the negative predictive value
in predicting of developing a CIN 3+ over a
S-year period is 99.9%, i.e. only 9 per 10,000
will develop CIN 3+ over a 5-year period in the
presence of a combined negative cytology and
HPV test. Therefore, for women with combined

negative results, the recommended screening
interval is 3 years.

The use of HPV DNA testing as the sole pri-
mary screening method for cervical cancer offer
several advantages: the test is highly sensitive
and more objective, the assay can be automated,
and the need of cytology is reduced. However, it
is not currently recommended because HPV
screening at a young age is not cost-efficient as a
result of high prevalence of transient HPV infec-
tion. In addition, primary HPV screening dem-
onstrates lower specificity and positive predictive
value in predicting high grade CIN.

5.6.4 HPV Genotyping

Among the high risk HPV types, HPV 16 and 18
are responsible for approximately 70% of cervi-
cal cancers. It has been shown that the 10-year
cumulative risk of detecting CIN 3+ was 17%
and 13% for women positive for HPV 16 and
HPV 18, respectively, whereas the 10 year cuamu-
lative risk of detecting CIN 3+ was 3% for women
positive for high risk HPV, but negative for HPV
16 and 18. The current guidelines recommend
women who have negative cytology, but positive
HPV test result should be tested for HPV 16 and
18. If the patient were tested positive for either
16 or 18, she would be referred for immediate
colposcopy. If the patient were negative for
16 and 18, she could be followed with repeat
cytology and HPV DNA testing in 1 year.

Table 5.1 Recommendation for various combination of HPV and cytology result for women undergoing HPV

cotesting
HPV result Cytology result Risk of CIN 3 or above  Suggested management
Negative Negative <0.1% Repeat cytology alone
in 1-2 year
Cytology + HR HPV every
3 years
Positive Negative 2-10% Rescreening in a year
Genotyping for HPV 16 and 18
Negative ASC, ASC-H, LSIL, AEC, & AGC 2-10% Rescreening in a year
Positive ASC, ASC-H, LSIL, AEC, & AGC >10% Immediate colposcopy
Positive/negative ~ HSIL >40% Immediate colposcopy
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Chapter 6

Endometrial Epithelial Neoplasms
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6.1 General Classification
of Uterine Corpus Neoplasms

Nonneoplastic lesions of the endometrium
encompass a broad spectrum of epithelial alter-
nations ranging from metaplasia, hormonal-related
changes, inflammatory processes, reparative
conditions, endometrial polyps and gestational
alterations. Many of these conditions can mimic
various malignant or pre-malignancy lesions of
the endometrium, particularly when present in a
small biopsy or curettage specimen. Endometrial
hyperplasia and atypical hyperplasia are preneo-
plastic conditions that precede to the most com-
mon endometrioid adenocarcinoma (Type 1
endometrial cancer). Serous and clear-cell carci-
nomas (Type 2 endometrial cancer) are high-
grade carcinomas by definition and account for
about 10-15% of endometrial malignancy.
Mucinous carcinomas are diagnosed based on
varying percentages of mucinous component
present in the tumor, and is graded and treated as
endometrioid carcinoma. Other histological types
are rare, including squamous cell carcinoma,
transitional cell carcinoma, undifferentiated car-
cinomas (small cell and non-small cell), and
finally various mixed carcinomas when individ-
ual mixed component constitutes at least 10% of
the entire tumor.

6.2 Benign Tumors and Tumor-Like
Conditions

Endometrial polyp is a common lesion found in
about 24% of women. It may be sessile or pedun-
culated, single or multiple with sizes from less
than 1 cm to filling up the entire endometrial
cavity. Polyps are generally classified into hyper-
plastic, atrophic, or functional types based on the
status of glandular epithelium. The stromal com-
ponent is generally fibrotic with thickened vas-
culatures. Smooth muscle fibers can be found
sparsely in some endometrial polyps. When
intact, recognition of the polyp is straightfor-
ward. Most polyps are fragmented in small
biopsy or curettage specimens (Fig. 6.1). In a
background of normal appearing endometrium,
the presence of tissue fragments with fibrotic
stroma, thickened vasculatures, crowded and/or
irregular endometrial glands signifies the pres-
ence of an endometrial polyp. Endometrial pol-
yps can be associated with atypical hyperplasia,
endometrioid adenocarcinoma and importantly
minimal uterine serous carcinoma. The presence
of scattered plasma cells is common and should
not be interpreted as chronic endometritis.
Adenomatoid tumor is benign tumors of
the mesothelial origin. These are solitary, less
well-defined lesions, involving subserosa or
myometrium. The lesion consists of prolifera-
tion of glands, tubules, cystic spaces, or solid
tumor nests (Fig. 6.2). The lining cells are
round, or cuboidal, or flattened with eosinophilic
cytoplasm of mesothelial nature. The present
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Fig. 6.1 Endometrial polyp.
Note the fibrotic stroma,
thickened vasculatures,

and irregular glands (H.E. x40)

Fig.6.2 Adenomatoid tumor.
The tumor consists of lobules of
tubular to cystic spaces lined by
flattened mesothelial cells

(H.E. x40)

intraglandular cytoplasmic bridging is a helpful
hint to the diagnosis. The surrounding myome-
trial smooth-muscle cells are frequently hyper-
plastic and nodular. The tumor cells are typically
positive for cytokeratin, vimentin, WT-1, and
calretinin.

Teratoma, ectopic tissue (brain or cartilage),
benign papillary serous tumor, postoperative
spindle-cell nodule, and lymphoma-like lesions
are among rare tumor-like conditions.

Metaplastic changes of the endometrium are
frequent findings that may mimic a neoplastic or
pre-neoplastic process. Eosinophilic and papil-

lary syncytial metaplasia are often associated
with breakdown endometrium, particularly
abnormal bleeding. Squamous metaplasia can be
seen in both benign endometrium, endometrioid
carcinoma and its precursor — endometrial hyper-
plasia. Tubal or ciliate metaplasia has tubal-type
epithelium and is often found in normal prolifera-
tive endometrium or in isolated glands of atro-
phic endometrium. Clear-cell metaplasia involves
endometrial glands that have clear cytoplasm
containing glycogen. Secretory changes can
superimpose on either hyperplasia or carcinoma
with columnar cells having sub- or supranuclear
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Fig. 6.3 Endometrial mucinous
change with increased glandular
complexity (H.E. x100)

Fig. 6.4 Endometrial mucinous
change with marked glandular
complexity and cytological atypia
(H.E. x200)

vacuoles, simulating early secretory endometrial
glands. Mucinous changes are almost always of
endocervical type and can be seen in both benign
and malignant conditions. Three types of muci-
nous changes have been characterized with cor-
responding  clinical implications.  Simple,
nonatypical mucinous changes are benign and
inconsequential. Complex mucinous changes
including microglandular and cribriform patterns
without cytological atypia should prompt addi-
tional sampling or hysterectomy to rule out well-
differentiated endometrioid carcinoma (Fig. 6.3).
Highly complex mucinous proliferation with

cribriform and branching villous epithelium and
cytological atypia is almost always associated with
well-differentiated adeno carcinoma (Fig. 6.4).

6.3 Endometrial Hyperplasia

Endometrial hyperplasia is defined as dispro-
portionate glandular proliferation resulting in
an abnormal gland/stroma ratio. It is further
divided into typical and atypical forms based
on the absence or presence of cytological atypia
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in the glandular component. Four subcategories
are conventionally diagnosed: simple hyperpla-
sia, complex hyperplasia, atypical simple
hyperplasia, and atypical complex hyperplasia.
It should be noted that separation of atypical
hyperplasia from those of nonatypical ones is
of clinical relevance for subsequent patient
management.

Hyperplasia without atypia is characterized
by diffuse glandular proliferation of nonatypical
epithelium with either balanced gland/stroma
ratio (simple hyperplasia, Fig. 6.5), or marked
increase gland/stroma ratio (complex hyperpla-
sia, Fig. 6.6). The glands are abnormal in shape
(cystic, pouching and branching) and sizes.

Fig. 6.5 Simple endometrial
hyperplasia. Note relatively
balanced glandular and stromal
components (H.E. x40)

Fig. 6.6 Atypical complex
endometrial hyperplasia.

Note the marked increase
gland/stroma ratio and

abnormal glandular shape
(cystic, pouching, and branching)
and sizes (H.E. x100)

The glandular epithelium is columnar and
pseudostratified. Mitotic activity is variable.
The stroma in simple hyperplasia is abundant
and densely packed with plump spindle cells.
The stromal component is diminished in com-
plex hyperplasia leading to more glandular
crowding with back-to-back configuration.
Generally speaking, glandular abnormalities are
more pronounced in a complex than a simple
hyperplasia. Lesser degree proliferative lesions
such as disordered proliferation endometrium
show isolated glandular abnormalities scattered
within otherwise normal proliferative endome-
trium. However, hyperplasia can be regional in
some cases.
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Fig. 6.7 Cytological atypia of
atypical hyperplasia. Note the
nuclear rounding, enlargement,
stratification, and loss of polarity
(H.E. x400)

Atypicality of hyperplasia is defined by the
nuclear alterations of the glandular epithelium.
Nuclear rounding, enlargement, variation in size,
stratification and loss of polarity are diagnostic
features (Fig. 6.7). Nuclear chromatin shows
clumping and nuclear membrane may be thick-
ened. In some atypical cells, the nuclei may have
a vesicular chromatin pattern with condensation
along the nuclear membrane. The nuclear atypia
should be present in significant number or clusters
of cells of the involved glands. Occasional atypi-
cal cells should be ignored, and in practice, a com-
parison with adjacent normal endometrial glands
is helpful to confirm the presence of nuclear atypi-
cality. Grading of the cytological atypia is subjec-
tive and generally not clinically useful, unless the
presence of grade 3 nuclei, which may indicate
the presence of intraepithelial serous carcinoma or
endometrial intraepithelial carcinoma (EIC).

Endometrial intraepithelial neoplasia (EIN)
classification of precursor lesions of endometrial
carcinoma has been recently advocated. The
classification is based on the combination of
architecture, cytological features, size of the
lesion, exclusion of benign mimics, and exclu-
sion of carcinoma. The system appears to have
better reproducibility in the classification of pre-
neoplastic lesions and in-situ carcinoma.

Separation of a highly atypical complex hyper-
plasia from a well differentiated endometrioid car-
cinoma can be difficult and subjective, particularly
in a small biopsy or curettage. However, this may

not be clinically important as both require hyster-
ectomy in general. Three histological findings
indicate an invasive carcinoma: (1) an altered
stroma among atypical endometrial glands.
Desmoplastic stroma with fibroblasts or myofi-
broblasts that rigidly exist between the glands
indicates an invasive carcinoma. Disappearance
of normal endometrial stromal cells with replace-
ment by aggregates of foamy macrophages or
eosinophilic collagen deposition also suggests
stromal invasion (Fig. 6.8); (2) confluent expan-
sion of atypical glands without intervening stromal
component. Glands are back-to-back without
stroma in between, or merging into each other to
from complex labyrinth or cribriform patterns
(Fig. 6.9); (3) expansile glands with complex
papillation (Fig. 6.10). The presence of the above
three alterations must exceed 2 mm? in a single
focus to qualify a diagnosis of adenocarcinoma.

6.4 Endometrial Carcinomas

Endometrial carcinoma is the most common
cancer of the female genital tract. In the USA, in
2008, some 40,000 new cases were diagnosed
and 7,000 or so died of the disease. Long term
estrogen overload through obesity, hormone
replacement, oral contraceptives, and smoking
is significantly associated with the most com-
mon, endometrioid adenocarcinoma (Type 1
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Fig. 6.8 Endometrioid
adenocarcinoma. Note the
replacement of endometrial
stroma with think strands of
wavy collagen (H.E. x200)

Fig. 6.9 Endometrioid
adenocarcinoma. Note the
disappearance of stroma and
cribriforming of the glands
(H.E. x100)

Fig.6.10 Endometrioid
adenocarcinoma with complex
papillation and an expansile
growth (H.E. x100)
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endometrial cancer) and its related precursor —
endometrial hyperplasia. Subsets of endometrial
cancers (10-15%) are serous and clear-cell car-
cinomas (Type 2 endometrial cancer). These
tumors are high grade by definition and primarily
found in postmenopausal patients. Classifications
of malignant epithelial tumors are summarized
in Table 6.1.

Endometrioid carcinoma, in its pure form,
represents 60% of all uterine cancers. Over 20%
are mixed with other carcinomatous components.
Most cases occur in postmenopausal patients
with vaginal bleeding. Single to multiple poly-
poid masses or diffuse endometrial involvement
can be seen. Histologically, the tumor has a
columnar epithelial proliferation in glandular
patterns of various sizes and shapes, generally

resembling proliferative endometrial glands
(Fig. 6.11). Branching, papillary, or cribriform
patterns are common. Percentage of the solid
glandular growth dictates the histological grade
(FIGO grade) of an endometrioid adenocarci-
noma: 5% or less solid glandular component in
FIGO grade 1, >5-50% in grade 2; and >50% in
grade 3 (Figs. 6.11-6.13). Cytological atypia is
present in all, but the degrees vary significantly
from case to case. Some clinical practice requires
reporting of the nuclear grade of an endometri-
oid carcinoma. A tumor with nuclear grade 1
consists of relatively uniform tumor cells with
moderate nuclear enlargement, finely dispersed
chromatin, and inconspicuous or small nucleoli
(Fig. 6.14). Nuclear grade 2 indicates significant
enlargement of tumor cells with obvious nuclear

Table 6.1 Classifications of malignant epithelial tumors of endometrium

Major heading Subtype or variant
Endometrioid Conventional
Secretory
Villoglandular
Microglandular
Sertoliform
Ciliated
Papillary
Serous
Clear cell
Mucinous 1
Squamous
Transitional
Poorly differentiated Lymphoepitheliomatous ~ Hepatoid Giant cell ~ With trophoblastic differentiation
Undifferentiated Large cell Small cell

Mixed carcinomas

Fig.6.11 FIGO grade 1
endometrioid adenocarcinoma
(H.E. x40)
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Fig.6.12 FIGO grade 2
endometrioid adenocarcinoma
(H.E. x40)

Fig.6.13 FIGO grade 3
endometrioid adenocarcinoma
(H.E. x40)

Fig.6.14 Nuclear grade 1
endometrioid adenocarcinoma
(H.E. x200)
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size variation and prominent nucleoli. Tumor
cells of grade 3 nuclei show markedly nuclear
enlargement, nuclear pleomorphism with three to
four times size variation, large prominent nucle-
oli, marked hyperchromasia or coarse chromatin,
and brisk mitotic figures with frequent abnormal
mitosis (Fig. 6.15). The nuclear grades are gener-
ally parallel to the histological grades. However,
in some cases, histological grade 1 or 2 tumor
with grade 3 nuclear atypia, the FIGO grade
should be up-scaled to 2 or 3, respectively.
Endometrioid adenocarcinoma with squamous
differentiation contains squamous elements of

Fig.6.15 Nuclear grade 3
endometrioid adenocarcinoma
(H.E. x200)

Fig.6.16 Endometrioid
adenocarcinoma with marked
squamous differentiation
(H.E. x200)

either matured (squamous morules to overt ker-
atinization) or immature type (squamous meta-
plasia to squamous carcinomatous changes,
Fig. 6.16). It is important that the grading of the
tumor is based solely on the glandular compo-
nent for both FIGO and nuclear grading.

There are several variants of endometrioid
adenocarcinomas. Secretory carcinoma consists
of tumor cells with subnuclear and/or supranu-
clear vacuolation. Ciliated-cell carcinoma shows
extensive ciliated glandular cells involving at
least 75% of the entire lesion. The villoglandular
variant is diagnosed when the tumor consists of
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slender, delicate papillary fronts with thin or
minimal stroma (Fig. 6.17). Secretory, ciliated,
and villoglandular variants are almost always
well differentiated with low nuclear grade.
However, all can be associated with underlying
myoinvasive conventional endometrioid carci-
noma components. Papillary endometrioid carci-
noma has hierarchical papillary branching
simulating a serous carcinoma at low power, but
the tumor cells are well differentiated with low
nuclear grade (Fig. 6.18). Biopsy or curettage
diagnosis of a microglandular endometrial carci-
noma can be difficult due to its histological pat-
terns simulating microglandular hyperplasia of
the endocervix (Fig. 6.14).

Fig.6.17 Villoglandular
endometrioid adenocarcinoma
(H.E. x40)

Fig.6.18 Papillary endometrioid
adenocarcinoma (H.E. x100)

Mucinous carcinoma is diagnosed when a
significant portion (50-90%) of the tumor shows
cytoplasmic mucin production. The majority
consist of endocervical type mucinous cells
arranged in glandular, cribriforming, villoglan-
dular, and microglandular growth patterns
(Fig. 6.19). Grading, treatment, and prognosis of
mucinous carcinoma are similar to those of the
conventional endometrioid carcinoma.

Squamous cell carcinoma is very rare and
diagnosis of such follows the strict criteria
including the absence of connection to cervical
squamous epithelium, the absence of any
glandular component, and the absence of cervi-
cal invasive squamous carcinoma. The histo-
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Fig.6.19 Mucinous
adenocarcinoma. Note the
presence of obvious mucinous
production in most of the tumor
cells (H.E. x100)

logical grades can range from well differentiated
to poorly differentiated squamous cell
carcinoma.

Serous carcinoma (USC) is a major histologi-
cal subtype of the type 2 endometrial cancer,
occurring almost always in a postmenopausal
woman. Although representing 10% of all endo-
metrial cancers, USC causes a disproportionate
50% of endometrial cancer deaths. Clinically
USC is a high-grade malignancy and associated
with tendency of deep myometrial invasion, high
frequency of metastasis and unfavorable progno-
sis. Although its gross appearance is indistin-
guishable from endometrioid adenocarcinoma,
USC has unique histological and cytological
characteristics. The tumor consists of complex
growth of short blunt cellular papillae with mini-
mal stroma. The epithelium is composed of strat-
ified tumor cells with secondary stroma-less
papillae or cellular buds, frequently detached
and free floating (Fig. 6.20a). Less common
growth patterns of USC include elongated slit-
like glandular spaces and solid sheet. Psammoma
bodies are present in less than half of the cases;
however, they are not diagnostically specific.
The cytological features of USC are high grade
by definition. The tumor cells show marked
nuclear pleomorphism, nuclear megaly, and
hyperchromasia. Macronucleoli are characteristic
and often cherry-red in color with a perinucleolar
halo. Mitotic figures are numerous and atypical

forms are common (Fig. 6.20b). Bizarre nuclei,
multinucleation, and hobnailing cells can be
seen. Minimal uterine serous carcinoma has been
proposed to include some early serous lesions,
including endometrial intraepithelial serous car-
cinoma (formerly endometrial intraepithelial
carcinoma) and superficial invasive serous carci-
noma (stromal invasion of less than 1 cm). They
are frequently associated with an endometrial
polyp and many arise from it (Fig. 6.21).
Recognition of minimal uterine serous carci-
noma is clinically relevant as near half of the
cases present with extrauterine tumors through
transtubal spreading. Immunohistochemically,
the tumor cells of USC are strongly and diffusely
positive for P53, P16, and mib-1. ER and PR are
usually negative or weakly patchy positive. WT-1
nuclear staining can be seen in a subset of the
tumor and is not a reliable marker for separating
from an ovarian primary serous carcinoma. USC
should be separated from villoglandular and
papillary endometrioid carcinomas. Filiform vil-
lous papillae are distinct features of villoglandu-
lar carcinoma. Both villoglandular and papillary
endometrial carcinomas have single layer of
low-grade tumor cells and are negative for P53
and P16 with low Mib-1 activity. Microglandular
endometrioid carcinoma can be separated from
USC by its typical cribriform glands and generally
low nuclear grades, rather than slit-like growth
pattern and high nuclear grade in USC. Over 1/3
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Fig.6.21 Minimal serous
carcinoma involving an
endometrial polyp. Such early
serous carcinoma may very
subtle (H.E. x20)

of USC are mixed carcinomas with endometrioid
or clear-cell carcinoma as most common partners.
Clear cell carcinoma (CCC) is another type 2
endometrial carcinoma and represents up to 3%
of all endometrial cancers. The most common
histological pattern is tubocystic with high-grade
tumor cells that have clear cytoplasm and typical
hobnailed nuclei (Fig. 6.22a). Cells with abun-
dant oxyphilic cytoplasm or flattened, small size
clear cells are focally found as well. Short blunt
papillae with eosinophilic hyalinized stroma are
characteristic (Fig. 6.22b). Psammoma bodies
are occasionally seen. The tumors have high level
of mib-1 positivity with p16 expression in half of
the cases and negative p53 staining in general.
Rare endometrial tumor types include tran-
sitional cell carcinoma, giant cell carcinoma,
lymphoepitheliomatous carcinoma, hepatoid
carcinoma, and poorly differentiated carcinoma

with trophoblastic differentiation. Undifferen-
tiated carcinomas show no evidence of lineage
differentiation and may be subtyped into non-
small cell carcinoma and small-cell carcinoma.
Most of the small-cell carcinomas are neuroen-
docrine in nature and highly aggressive.

Mixed carcinomas are not uncommon and any
combinations of two carcinomatous components
with at least 10% of each are required for the diag-
nosis. The common combinations include mixed
endometrioid and mucinous carcinoma, and mixed
endometrioid and serous carcinoma (Fig. 6.23).

6.5 Cytology

Table 6.2 summarizes the nomenclature used for
describing the finding of endometrial cells in
gynecologic cytology.

Table 6.2 Comparison of reporting systems for endometrial cells

Cytologic findings TBS 2001 ECTP 2007 BSCC 2008 AMBS 2004
Benign EM cells No need to report No need to report ~ No need to report  No need to report
<40 years
Benign EM cells Report under the EM cells in a Negative, report Should not be reported
>40 years category of postmenopausal presence of
“Other” woman EM cells
Atypical endometrial ~ Atypical endometrial AGC, endometrial ~ ? Glandular AGC-US, Possible high
cells cells origin neoplasia grade glandular lesion
Endometrial Adenocarcinoma, Endometrial Glandular Adenocarcinoma,
adenocarcinoma endometrial adenocarcinoma neoplasia endometrial




D. Chhieng and P. Hui

100

(00zx

dH

3

q) ma1a 1omod y3iy pue (Opx

H3'H

3

©) MIIA Jomod MO "WINLIOWOPUR AY) JO BWOUIIIRD [[99-183[D)

zT9°biy



6 Endometrial Epithelial Neoplasms

Fig.6.23 Mixed serous and
endometrioid carcinoma. Upper
left serous carcinoma and lower
right endometrioid component
(H.E. x100)

6.5.1 Atypical Glandular Cells,
Endometrial Origin

AGC, endometrial origin (AMC) is character-
ized by small tight groups of 5-10 cells.
Individual cells resemble normal endometrial
glandular cells except with slightly enlarged
nuclei (Figs. 6.24 and 6.25). Nucleoli may be
present, especially with LBP. Cytoplasmic vacu-
oles are occasionally noted. As mentioned ear-
lier, TBS does not recommend qualifying AMC
because of lack of reproducible criteria.

6.5.2 Endometrial Adenocarcinoma

Exfoliated endometrial adenocarcinomas usually
demonstrate few atypical cells. The tumor cells
usually appear as small, tightly packed, three-
dimensional groups, and occasionally isolated
cells. The appearance of individual neoplastic
cells depends on the degree of differentiation. For
well-differentiated adenocarcinoma, the nuclei
are only slightly enlarged when compared to their
benign counterpart, often with inconspicuous
nucleoli. The nuclei become larger with more
prominent nucleoli when tumors become less
differentiated. Cytoplasm is scanty, sometimes
vacuolated with or without intracytoplasmic neu-
trophils (Figs. 6.26 and 6.27). Varying degree of
degenerative changes can be seen. The back-

ground is sometimes described as watery and
finely granular.

Direct sampling of endometrial adenocarci-
noma that extends into the endocervical canal
demonstrates quite different cytology. The cells
often assume a columnar appearance with pseu-
dostratification, similar to that of endocervical
adenocarcinoma (Figs. 6.28 and 6.29).

Once a diagnosis of adenocarcinoma is made
on Pap slide, the major differential diagnosis
would be between endocervical and endometrial
origin. Table 6.3 summarizes the cytologic dif-
ferences between these two adenocarcinomas.

6.5.3 Gynecologic Cytology and the
Detection of Endometrial
Hyperplasia and Malignancy

Unlike their cervical counterpart, gynecology
cytology has not been very successful as a screen-
ing tool for endometrial carcinoma and its pre-
cursor; up to 50% of endometrial carcinomas are
missed during routine screening, often as a result
of sampling error. Even when endometrial cells
are identified, they often lack cytologic atypia.
Several cytologic findings have been reported
to be associated with endometrial carcinomas
and hyperplasias; high maturation index in post-
menopausal women, abundant histiocytes, abnor-
mal shedding of benign-appearing endometrial
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Fig.6.24 AGC, endometrial
origin. Small group of endometrial
cells with enlarged, hyperchromatic
nuclei, and vacuolated cytoplasm.
Subsequent endometrial biopsy
revealed chronic endometritis
(ThinPrep, Papanicolaou, x400)

Fig.6.25 AGC, endometrial
origin. Three-dimensional, tight
group of endometrial with
slightly enlarged nuclei.
Subsequent endometrial
sampling revealed a well
differentiated endometrial
carcinoma (conventional
preparation, Papanicolaou, x400)

Fig.6.26 Endometrial
adenocarcinoma, exfoliated.
Small tight cluster of glandular
cells with small amount of
cytoplasm and high N:C ratio.
Some cells possess cytoplasmic
vacuoles. The nuclei are
hyperchromatic (SurePath,
Papanicolaou, x400)
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Fig. 6.27 Endometrial
adenocarcinoma, exfoliated.
Small tight cluster of glandular
cells. Intracytoplasmic vacuoles
containing neutrophils is a
frequent feature of endometrial
adenocarcinoma. Endometrial
adenocarcinoma, exfoliated
(SurePath, Papanicolaou, x400)

Fig. 6.28 Endometrial
adenocarcinoma, extension to
endocervical canal. Crowded
strip of columnar to low cuboidal
cells with loss of polarity and
nuclear crowding (conventional
preparation, Papanicolaou, x400)

Fig. 6.29 Endometrial adeno
carcinoma, extension to
endocervical canal. Sheets of
atypical glandular cells with
marked nuclear enlargement,
coarse chromatic, and prominent
nucleoli. Intracytoplasmic
vacuoles containing neutrophils
are noted (conventional
preparation, Papanicolaou, x400)
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cells, and presence of abnormal endometrial cells.
However, the first two features are too non-specific
to be helpful.

Spontaneously shed benign appearing endo-
metrial cells are often seen as part of the normal
physiologic process during menses and the first
part of the proliferative phase; they can be seen up
to 10-12 days of the last menstrual period (LMP).
Abnormal shedding of benign-appearing endo-
metrial cells can be caused by a wide variety of
conditions, including endometrial hyperplasias
and carcinomas. Because of frequently missing
clinical information such as the LMP, menopausal
status, and hormonal therapy, TBS recommends
the reporting of the exfoliated endometrial cells in
women 40 years or older. Table 6.1 compares the
terminologies used for reporting normal and
abnormal endometrial cells in CV cytology.

The cytology of endometrial hyperplasias
usually consists of one of the following scenarios:

Table 6.3 Differential diagnosis of endocervical and
endometrial adenocarcinoma

Endometrial
adenocarcinoma

Endocervical
adenocarcinoma

Crowded 3-D clusters
Smaller cells

More uniform
Multinucleation: rare
Coarse, dark chromatin
Scant cytoplasm
Degenerated

2-D honey comb sheets
Larger cells

More variable
Multinucleation: common
Fine, pale chromatin
Abundant cytoplasm

Well preserved

Fig.6.30 Endometrial
Carcinoma, direct endometrial
sampling. Cohesive groups of
hyperchromatic crowded
glandular cells. The background
appears necrotic (cytospin,
Papanicolaou, x400)

the finding of cytologically normal endometrial
cells out of phase in women of reproductive age,
the finding of cytologically normal endometrial
cells in postmenopausal women, and atypical
endometrial cells. The cytology of endometrial
adenocarcinomas varies with the degree of dif-
ferentiation, ranging from abnormal shedding of
cytologically normal endometrial cells for well
differentiated tumors, to atypical endometrial
cells, and to frank adenocarcinoma for poorly
differentiated tumors. It is important to remem-
ber that the finding of cytologically benign endo-
metrial cells in both pre- and postmenopausal
women may be associated with a wide variety of
conditions other than endometrial hyperplasias
and adenocarcinomas.

Recently, some authors have advocated the
use of direct endometrial sampling over exfo-
liative cytology for the detection of endome-
trial hyperplasias and adenocarcinomas. The
advantages of direct sampling include high
cellularity, more representative samples, and
better preservation (Figs. 6.30 and 6.31). A
high degree of sensitivity has been reported
for diagnosing endometrial carcinoma.

However, non-diagnostic samples can occur if
the sampling devices cannot reach the uterine
cavity because of a stenotic cervix. In addi-
tion, the use of direct endometrial sampling to
diagnose endometrial hyperplasias has been
quite disappointing.
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Fig.6.31 Endometrial
Carcinoma, direct endometrial
sampling. Complex glandular
structures composed of highly
atypical glandular cells (cell
block, H.E. x100)

6.5.4 Hyperchromatic Crowded
Groups

Hyperchromatic crowded groups (HCG) refer to
the presence of irregular three-dimensional
aggregates, which often appear darkly stained at
low magnification. HCGs can pose considerable
challenges to cytologists because they can be
associated with both benign and neoplastic con-
ditions (Table 6.4). Loss of nuclear polarity,

Table 6.4 Differential diagnosis of hyperchromatic
crowded groups

Benign conditions
Endocervical cells, particularly with liquid based
preparation
Exfoliated endometrial cells
Lower uterine segment
Atrophy
Tubal metaplasia
Clusters of inflammatory cells
Neoplastic/preneoplastic
HSIL
AIS
Squamous-cell carcinoma
Adenocarcinoma

haphazard cellular arrangement, coarse chroma-
tin, irregular nuclear contours, and mitotic fig-
ures favor a neoplastic or preneoplastic process.
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Chapter 7

Nonepithelial Tumors of Uterine Corpus

Keywords Uterus ¢ Nonepithelial ¢ Sarcoma
e Stromal tumors

7.1 General Classification
of Nonepithelial Tumors
of Uterine Corpus

Uterine mesenchymal tumors are generally
divided into endometrial stromal tumors, smooth
muscle tumors, mixed epithelial and stromal
tumors, perivascular epithelioid-cell tumors and
other mesenchymal tumors of both homologous
and heterologous tissue types (Table 7.1).

7.2 Endometrial Stromal Tumors

Endometrial stromal tumors have proliferating
cells with endometrial stromal differentiation at
cytological and/or immunohistochemical levels.
While high-grade endometrial stromal sarcoma
is obviously malignant histologically, a separa-
tion of a low-grade endometrial stromal sarcoma
from a benign endometrial stromal nodule is pri-
marily determined by the presence invasive
tumor border.

Endometrial stromal nodule (ESN) is a lesion
of reproductive or postmenopausal women with
a mean age of 47 years. Vaginal bleeding is the
most common symptom. ESN is usually a single
lesion that has a fleshy, tan to yellow cut surface

D. Chhieng and P. Hui (eds.), Cytology and Surgical Pathology of Gynecologic Neoplasms,

and is sharply demarcated from surrounding
endomyometrium (Fig. 7.1a). Histologically, the
tumor is cellular and consists of benign looking
endometrial stromal cells similar to those found
in proliferative endometrium. The tumor cells
are uniform and small with minimal cytological
atypia (Fig. 7.1b). The nuclei are round to oval
with fine chromatin and inconspicuous nucle-
oli. Mitosis is usually present, but less than 3
per 10 HPF. An even distribution of small ves-
sels resembling spiral arterioles in normal
endometrium is characteristic (Fig. 7.1b). Areas
of tumor cells may appear spindlier to resemble
fibroblasts or myofibroblasts and may be asso-
ciated with marked collagen deposition as
hyalinized plaques (Fig. 7.1c). Some tumors
may have significant myxoid changes. Sex-cord
differentiation, epithelioid tumor cells and
atypical endometrial glands may also be seen.
Histological examination of the entire tumor
border is essential; implying a hysterectomy
may be necessary when a diagnosis of ESN is
considered in a biopsy or curettage. Focal fin-
ger-like protrusion of less than 3 mm is compat-
ible with a diagnosis of ESN. An ESN with less
than 9 mm border protrusion has been diag-
nosed as endometrial stromal tumor with lim-
ited infiltration, but the behavior of such lesions
is uncertain. Immunohistochemically, the tumor
cells express CD10, vimentin, and smooth mus-
cle actin, ER, PR, and WT-1. Caldesmon is
negative.

Low grade endometrial stromal sarcoma rep-
resents 15% of uterine sarcomas and two-third

107
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7 Nonepithelial Tumors of Uterine Corpus 109

Fig. 7.1 Endometrial stromal nodule (low power view, a, H.E. x20). Note the sharp tumor border with the adjacent myometrium, characteristic tumor cells similar to those of the

proliferative endometrium and the presence of evenly distributed arteriols (b, H.E. x200) and hyalinized collagen deposition (¢, H.E. x200)
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m

Fig. 7.3 Endometrial stromal
tumor with smooth muscle
differentiation (stromomyoma)
(H.E. x40)

are seen in women less than 50 years of age.
Vaginal bleeding and/or pelvic pain are common
symptoms. The lesion may be polypoid or infil-
trative myometrial mass with even grossly lym-
phovascular invasive by forming finger-like
plugs within vasculatures that may extend into
the parametrium. Microscopically, it essentially
shares all the histological, immunohistochemi-
cal, and cytological features of ESN, except the
presence of infiltrative border and tongue-like
tumor growth involving adjacent myometrium
and lymphovascular spaces (Fig. 7.2a), and
hence the term “endolymphatic adenomyosis” in
old literatures. Sex-cord differentiation is seen in
about one-fifth of the cases (Fig. 7.2b).

Endometrial stromal tumor with smooth mus-
cle differentiation (stromomyoma) requires the
presence of at least 30% smooth muscle compo-
nent for the diagnosis (Fig. 7.3). The smooth
muscle component can be typical leiomyoma-
tous or cellular proliferation of cells that needs
immunohistochemical confirmation (desmin,
caldesmon, and CD10). The presence of gapping
vasculature is a helpful hint for the smooth mus-
cle differentiation. Notably, it is the endometrial
stromal component that dictates the biological
behavior of the tumor. Similar to a conventional
ESN, thorough assessment of the tumor border is
essential.

High-grade endometrial stromal sarcoma is a
diagnosis by exclusion, and some authors require

the presence of concurrent typical low-grade
endometrial stromal sarcoma for such a diagno-
sis. Histologically, the tumor resembles a high-
grade spindle-cell sarcoma with destructive
growth pattern, necrosis, and high mitotic count
(>10/10 HPF, Fig. 7.4a—c). Immunostaining is
helpful to rule out leiomyosarcomas and rhab-
domyosarcoma, but CD10 has not been found
diagnostically useful.

7.3 Mullerian Mixed Epithelial
and Stromal Tumors

Typical adenomyoma is a polypoid submucosal
leiomyoma involved by endometriosis. The lesion
consists of nodular smooth muscle proliferation
interrupted by scattered benign proliferative type
endometrial glands, some of which are surrounded
by thin mantles of endometrial stroma.

Atypical polypoid adenomyoma (APA) is usu-
ally seen in premenopausal women with vaginal
bleeding. The lesion frequently involves lower
uterine segment or even cervix. Grossly resem-
bling an endometrial polyp, APA consists of irreg-
ular hyperplastic endometrial glands embedded
in a smooth muscle-rich stroma (Fig. 7.5a). The
glandular epithelium focally shows mild to mod-
erate cytological atypia including nuclear
enlargement, hyperchromasia, loss of polarity,
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and cytoplasmic eosinophilia. Squamous differ-
entiation is present in almost every case in the
forms of immature squamous metaplasia to well
developed squamous morules (Fig. 7.5b). They
may be associated with focal keratinization and
necrosis. The smooth muscles exist as boundless
or fascicles and are cytologically benign.
Occasional mitosis can be seen (2/10 HPF). APA
with significant histological and cytological aty-
pia has been diagnosed as atypical polypoid
adenomyoma of low malignant potential
(APA-LM, Fig. 7.5c). Well-differentiated inva-
sive endometrioid carcinoma may coexist with
or arise from an APA. APA, particularly
APA-LM, recurs if not completely removed in
about one-third to two-thirds of the cases.
Hysterectomy is generally recommended,
although conservative therapy is possible with
polypectomy or curettage to preserve fertility as
long as a close follow-up is in place.

Mullerian adenosarcoma is typically seen in
a postmenopausal patient with vaginal bleeding
and a polypoid endometrial mass. The tumor
may fill up the entire endometrial cavity and pro-
trude into the cervical os in half of the cases.
Histologically, these are biphasic tumors with
cystic glandular and sarcomatous components,
generally in a broad based polypoid configura-
tion with secondary branching, resembling phyl-
loides tumor of the breast (Fig. 7.6a). The
glandular epithelium is mostly proliferative
endometrial type but tubal, endocervical, and
metaplastic endometrial epithelium can also be
seen. Although the glandular epithelium may
show some atypicality, frank carcinomatous
changes are not compatible with a diagnosis of
adenosarcoma. The sarcomatous component is
generally low-grade and consists of endometrial
type stromal cells, but fibrosarcoma or even leio-
myosarcomatous cells can be seen in some cases.
The sarcomatous cells are characteristically con-
densing around or cuffing the cystically dilated
glands (Fig. 7.6b). However, areas of the tumor
may have deceptively benign hypocellular
stromal component with marked hyalinization.
Sex-cord differentiation and heterologous ele-
ments including cartilage, adipose, and rhab-
domyoblasts are present in 20% of the cases.

The sarcomatous cells are usually positive for
CD10, WT-1, ER, and PR. Diagnosis of ade-
nosarcoma can be difficult. Recurrent misdiag-
nosis as endometrial or endocervical polyp
occurs in some cases due to the deceptively
benign appearance of the tumor in small biopsy
or curettage specimens. The differential diagno-
sis should also include adenofibroma, a rare
benign counterpart of adenosarcoma. High index
of suspicion usually leads to a closer microscopic
inspection of the specimen. The presence of two
or more mitoses/10 HPF in stromal cells, perig-
landular cuffing by cellular stroma, and stromal
cell atypicality should prompt a diagnosis of
adenosarcoma. The tumor is limited to the uterus
in almost every case at presentation. The pres-
ence of extrauterine tumor signifies the possibil-
ity of sarcomatous transformation/overgrowth.
Malignant mullerian mixed tumor (MMMT)
or carcinosarcoma occurs almost exclusively in
postmenopausal women, with vaginal bleeding
and frequently high stage at presentation. The
tumor represents less than 5% of uterine cancers
and is now considered a variant of endometrial
carcinoma undergoing malignant mesenchymal
transdifferentiation. The tumor is typically a
polypoid intrauterine mass with fleshy cut sur-
face and extensive hemorrhage and necrosis.
MMMT consists of intimately admixed carcino-
matous and sarcomatous components in various
proportions (Fig. 7.7a). The carcinomatous ele-
ment is usually serous or endometrioid carci-
noma. Clear cell, mucinous or undifferentiated
carcinoma can also be seen. The sarcomatous
element is generally high-grade sarcoma of
either homologous (high grade endometrial
stromal sarcoma, Fig. 7.7b) or heterologous
(rhabdomyosarcoma, chondrosarcoma, ostero-
sarcoma, and liposarcoma) nature (Fig. 7.7c, d).
Immunohistochemistry can be helpful in identify-
ing rare heterologous sarcomatous cells, particu-
larly with thabdomyosarcomatous differentiation.
Pure carcinomatous lesions may be present adja-
cent to MMMT and sarcomatous component
may be very focal, resulting in a diagnostic dis-
crepancy between hysterectomy and endometrial
curettage in some cases. Endometrioid carci-
noma with spindle cell component should be
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separated from MMMT by its low nuclear grade,
gradual transition between typical endometrioid
carcinoma glands to the spindle areas, absence of
heterologous element and absence of rhabdomy-
omatous differentiation. MMMTs with unusual
carcinomatous components such as squamous-cell
carcinoma or adenoid basal-cell carcinoma are
generally cervical primaries. MMMT is one of
the most aggressive uterine malignancies with a
5-year survival of only 5-40% and a median sur-
vival of less than 2 years. Recurrent or metastatic
tumor can be pure carcinomatous (the most com-
mon), pure sarcomatous, or both components of
the primary MMMT.

7.4 Smooth Muscle Tumors

Smooth muscle tumors (Table 7.1) of the uterus
are generally divided into benign leiomyomas,
malignant leiomyosarcomas, and subsets of
tumors with low malignant potential (smooth
muscle tumor of uncertain malignant potential),
unusual clinical behaviors (benign metastasizing
leiomyoma, diffuse peritoneal leiomyomatosis,
and peritoneal/parasitic leiomyoma), and those
with unique growth patterns (intravenous leio-
myomatosis, uterine leiomyomatosis, and dis-
secting leiomyomas/cotyledonoid leiomyoma).
Leiomyoma is the most common tumor of the
uterus in general and is found in about two-third

Fig.7.8 Leiomyoma.
Conventional leiomyomas
consists of fascicles or bundles of
elongated spindle cells with
eosinophilic cytoplasm and a
centrally located cigar shaped
nucleus (H.E. x40)

of hysterectomy specimens. Clinical symptoms
(vaginal bleeding, pelvic pain, or pressure related
disorders) are results of the tumor size, number
and location. Leiomyomas are multiple in two-
thirds of the cases and subdivided into submu-
cosal, mural, and subserosal tumors. They are
well circumscribed without capsule, and rubbery
firm. Cut surfaces are often bulging, white in
color, and solid. However, many degenerative
leiomyomas have various colors (red, brown,
yellow, and hemorrhagic) and texture (edema-
tous, fleshy to obviously necrotic). Conventional
leiomyomas consist of fascicles or bundles of
elongated spindle cells with eosinophilic cyto-
plasm and a centrally located cigar shaped
nucleus (Fig. 7.8). Interstitial collagen may be
present and in a long-standing leiomyoma, there
may be significant amount of hyalinized colla-
gen. Vasculatures are typically rich within the
tumor of various calibers and types (muscle-rich
arteries, arteriols, and veins). Large gapping vas-
culatures are typical findings.

Secondary histological changes are common
in a leiomyoma. Infarction type necrosis typi-
cally displays zonal configurations, in which
necrotic smooth muscle cells are surrounded by
rims of granulation to fibrous tissue with varying
degrees of hyalinization (Fig. 7.9). Coagulative
or tumor-cell necrosis should not present in a
leiomyoma (see leiomyosarcomas). Infarction
type necrosis combined with intratumoral hem-
orrhage (red degeneration) is commonly seen in
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Fig.7.9 Leiomyoma with
hyalinizing necrosis. Note the zonal
configurations where necrotic
smooth muscle cells are surrounded
by rims of granulation to fibrous
tissue with varying degrees of
hyalinization (H.E. x40)

Fig.7.10 Cellular leiomyoma
(H.E. x40)

patients receiving hormonal treatment or with
concurrent pregnancy. In such condition, histo-
logically, the leiomyoma may have active smooth
muscle proliferation with increased mitotic
activity around the infarction type necrosis.
Infarction type necrosis can also been seen sec-
ondary to uterine artery embolization by polyvi-
nyl alcohol for treatment of symptomatic
leiomyomas. Identification of the foreign materi-
als along with giant cell reaction points to a cor-
rect diagnosis.

Leiomyomas with unusual histological pat-
terns are common diagnostic problems. Cellular
leiomyoma has a hypercellularity that is signifi-
cantly higher than that of adjacent myometrium.

But the tumor should not have cytological aty-
pia, necrosis, or more than 4 mitoses per 10 HPF
(Fig. 7.10). Highly cellular leiomyoma has even
higher cellularity with short spindle cells, fre-
quently resembling an endometrial stromal tumor.
The presence of vague fascicular growth pattern,
clefting spaces, and thickened arteries favor a
leiomyoma over an endometrial stromal tumor.
Desmin and caldesmon positivity confirms a
smooth-muscle tumor. Positive CD10 immunos-
tain is seen in near half of the cases. Leiomyoma
with bizarre nuclei or symplastic leiomyoma is a
conventional leiomyoma with scattered foci of
large atypical smooth-muscle cells that have
abundant eosinophilic cytoplasm, bizarre nuclear
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Fig.7.11 Leiomyoma with
bizarre nuclei or symplastic
leiomyoma. Note the
hyperchromatic and degenerative
nuclei, often with intranuclear
inclusions (H.E. x200)

Fig.7.12 Plexiform tumorlet.
Note the plexiform configuration
of nests and cords of polygonal
epithelioid cells (H.E. x40)

shapes, and multinucleation (Fig. 7.11). The
chromatin of the bizarre cells is hyperchromatic
and degenerative in nature, often with intra-
nuclear inclusions. Further degeneration may
lead to additional chromatin condensation and
fragmentation, simulating atypical mitotic fig-
ures. However, bona fide mitoses are less than
10 per 10 HPF. Negative P16, low mib-1, and
euploidy may be helpful for its separation from a
leiomyosarcoma. Mitotically active leiomyoma
is an otherwise conventional leiomyoma, but
with 4-20 mitosis per 10 HPF. The tumor may be
associated with high hormonal status (secretory
phase, pregnancy, or taking exogenous hor-
mone). “Leiomyoma with increased mitotic

index but experience limited” has been proposed
for similar tumors with more than 20 mitoses per
10 HPF. Myxoid leiomyoma needs to be sepa-
rated from a myxoid leiomyosarcoma by its
well-circumscribed border, absence of nuclear
atypia, no coagulative tumor necrosis and absence
of mitotic activity. Epithelioid leiomyoma con-
sists of eosinophilic polygonal smooth-muscle
cells that can involve focally or diffusely a con-
ventional leiomyoma. Its microscopic variant,
plexiform tumorlet, is often an incidental micro-
scopic finding within the myometrium and con-
sists of nests and cords of polygonal epithelioid
cells (Fig. 7.12). Lipoleiomyoma has an integral
component of mature adipose tissue (Fig. 7.13).



120

D. Chhieng and P. Hui

Fig.7.13 Lipoleiomyoma. Note
the integral mixture of smooth
muscle and mature fat cells in the
tumor (H.E. x40)

Fig.7.14 Intravenous
leiomyomatosis. Note the smooth
muscle proliferation tracking and
plugging numerous vasculatures,
and endothelial covered tumor
plugs show tissue molding, clefting
and hyalinization (H.E. x40)

Focal or diffuse stromal edema in otherwise con-
ventional leiomyoma can be named hydropic
leiomyoma.

Intravenous leiomyomatosis is a well-differ-
entiated smooth muscle tumor that has an unusual
intravenous growth pattern inside and outside of
the uterus. The tumor is frequently an irregular
myometrial mass with tumor plugs within vascu-
latures that may extend into parametrial or pel-
vic veins in 30% of the cases, and occasionally
further into the vena cava and right ventricle.
Microscopically, the serpentine smooth muscle
bundles proliferate, tracking and plugging

numerous vasculatures, at the tumor periphery
and beyond. Endothelial covered tumor plugs
show tissue molding, clefting, hyalinization, and
rich vasculatures (Fig. 7.14).

Diffuse peritoneal leiomyomatosis is rare
smooth muscle proliferation characterized by
the presence of several to multiple peritoneal
nodules of leiomyomas of less than 1 cm in size.
The condition is typically found young patients
with concurrent or recent pregnancy during
cesarean section or tubal ligation. The proliferat-
ing smooth muscle cells may show occasional
mitosis, but significant cytological atypia and



7 Nonepithelial Tumors of Uterine Corpus

121

Fig.7.15 Metastasizing
leiomyoma involving lung
(H.E. x40)

tumor-cell necrosis are absent. The condition is
self-limiting, even without complete removal of
all tumor nodules at the surgery.

Benign metastasizing leiomyoma is a conven-
tional uterine leiomyoma with concurrent extra-
uterine tumors of similar histology, frequently
involving lung (Fig. 7.15) and rarely retroperito-
neal and mediastinal lymph nodes, bone and soft
tissue. The diagnosis requires a thorough sam-
pling and histological examination to exclude a
leiomyosarcoma of the uterus.

Dissecting leiomyoma has a dissecting growth
pattern with bundles of proliferating smooth-
muscle cells protruding and splitting the uterine
myometrium. In extremely rare cases, the dis-
secting muscle bundles may extend outside of
the uterus into the broad ligament, forming a
large mushroom-like mass (cotyledonoid variant).
The condition is benign.

Leiomyosarcomas of the uterus are highly
malignant sarcomas usually found in an adult
woman. Generally a solitary large mass (average
of 10 cm), most leiomyosarcomas are de novo,
despite of their frequent coexistence with multiple
leiomyomas. The tumor has an infiltrative border
and a fleshy, bulging cut surface that usually has
necrosis and hemorrhage. Histologically, most
leiomyosarcomas are overtly malignant tumors
that are not diagnostically difficult. The majority
of leiomyosarcomas demonstrate marked cellu-
larity, moderate to severe cytological atypia

(appreciable at low to medium power), mitosis of
10 or more per 10 HPF and coagulative tumor-cell
necrosis (Fig. 7.16a, b). The presence of coagula-
tive tumor-cell necrosis essentially establishes a
diagnosis of leiomyosarcoma until proven other-
wise. In contrast to the infarction type necrosis in
a benign leiomyoma, coagulative tumor necrosis
has an irregular geographic pattern with abrupt
transition between viable and necrotic ghost tumor
cells. Characteristically, necrotic areas are punc-
tuated by discernable vasculatures, and some of
the vessels may be cuffed by viable tumor cells
(Fig. 7.17). In the absence of coagulative tumor
necrosis, moderate to severe cytological atypia
combined with 10 or more mitotic count per
10 HPF also establishes the diagnosis of leiomyo-
sarcoma (Fig. 7.18). Poorly differentiated leio-
myosarcomas may require smooth muscle markers
to establish the muscle nature. High levels of P16
and Mib-1 are features of leiomyosarcoma. p53
positivity can also be seen in a leiomyosarcoma,
but not leiomyoma and its variants.

Epithelioid leiomyosarcomas have, similar to
its benign counterpart, polygonal tumor cells
with abundant eosinophilic cytoplasm. Obvious
cytological atypia, mitotic count of 4 or more per
10 HPF and the presence of coagulative tumor-
cell necrosis establish a diagnosis of malignancy
(Fig. 7.19a, b). Immunohistochemistry study of
smooth muscle marker and epithelial markers
can be misleading.
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Fig.7.17 Coagulative tumor
necrosis. Note irregular
geographic pattern with abrupt
transition between viable and
necrotic ghost tumor cells
(H.E. x200)

Fig.7.18 Leiomyosarcoma with
moderate to severe cytological
atypia combined with 10 or more
mitotic count per 10 HPF

Mpyxoid leiomyosarcomas are edematous and
hypocellular tumors with an infiltrative border.
They have relatively small spindle cells with
hyperchromatic nuclei and scant cytoplasm. The
presence of tumor cells with smooth muscle dif-
ferentiation can usually be found in nonmyxoid
area. The presence of tumor-cell necrosis, a
mitotic index of 2 or more per 10 HPF, and nuclear
atypia are features of malignancy (Fig. 7.20).

Smooth muscle tumors with borderline fea-
tures between leiomyoma and leiomyosarcomas
are diagnosed under the umbrella “smooth muscle
tumors of uncertain malignancy potential or
STUMP” due to their unpredictable clinical
behaviors. Frequent scenarios include a smooth

muscle tumor with diffuse moderate cytological
atypia and a mitotic count of less than 10 per
10 HPF (Fig. 7.21a); an otherwise conventional
leiomyoma with necrosis of uncertain type
(Fig. 7.21b); and an otherwise conventional leio-
myoma or cellular leiomyoma with mitotic
counts of more than 20 per 10 HPF (Fig. 7.21c¢).

7.5 Other Mesenchymal Tumors

Various soft tissue tumors may rarely occur in
uterus including vascular tumors, fibrohistiocytic
tumors, neurogenic tumors and thabdomyosarcoma,
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Fig.7.20 Myxoid
leiomyosarcomas. Note the
edematous and hypocellular
proliferation of spindle cells
with hyperchromatic nuclei
and scant cytoplasm

(H.E. x40)

malignant rhabdoid tumor, epithelioid sarcoma,
and alveolar soft part sarcoma. Uterine tumor
resembling ovarian sex-cord tumor, inflamma-
tory myofibroblastic tumor, and perivascular epi-
thelioid tumors are ones that are relatively distinct
and well characterized in uterus.

Uterine tumor resembling ovarian sex-cord
tumor (UTROSCT) is an uncommon lesion of
adulthood, typically presenting with vaginal
bleeding. The tumor may be a well circumscribed
myometrial lesion or a polypoid endometrial
mass. Histologically, the tumor is characterized
by the proliferation of epithelioid cells resembling
ovarian sex-cord tumors, particularly granulosa
cell or Sertolic cell tumors (Fig. 7.22a). The epi-
thelioid tumor cells are generally small and round
without significant cytological atypia or mitosis.
They form anatomizing cords, small nests,
tubules, or even retiform pattern (Fig. 7.22b).
Areas resembling sex-cord differentiation may
have larger tumor cells with abundant foamy
cytoplasm, closely resembling luteinized cells.
Varying amount of fibromyomatous stromal com-
ponent can be found. The most common immuno-
histochemical profile of the tumor is the combined
positivity of cytokeratin, EMA, vimentin, one or
more smooth muscle markers (desmin, SMA, and
caldesmon), one or more sex-core makers (calre-
tinin, CD99, inhibin, Melan-A, WT-1, and CD10),
and hormone markers (ER and PR). UTROSCT is
a borderline to low-grade tumor with a recurrent
rate of 15% after hysterectomy.

Inflammatory myofibroblastic tumor (IMT)
involves endometrium as a polypoid lesion or
myometrium as a mass lesion. It consists of fasci-
cles or lobules of spindle myofibroblasts admixed
with lymphoplasmacytes and extravasated red cells
(Fig. 7.23). The diagnosis is confirmed by a posi-
tive ALK immunostain. Smooth muscle markers
may be negative, so as ER. Molecular demonstra-
tion of ALK gene translocation by fluorescence
in-situ hybridization can also be diagnostic.

Perivascular epithelioid tumor (PECOMA)
may resemble a leiomyoma grossly and histologi-
cally. The tumor consists of spindle to epithe-
lioid cells with clear to eosinophilic cytoplasm,
arranged in sheets or fascicles. The tumor is gen-
erally highly vascularized. The tumor cells are
by definition positive for melanocytic markers
(HMB-45, Melan-A, or microphthalmia tran-
scription factor) and smooth muscle cell markers
(desmin). The tumor is benign in most cases, but
a third are clinically malignant. Features of
malignancy include more than 5 cm in size,
infiltrative border, markedly atypicality, necrosis,
and more than 1 mitosis per 50 HPF.

7.6 Cytology

Primary, nonepithelial malignant neoplasms of the
uterine corpus are uncommon and may rarely be
seen in gynecologic cytology. Only a few of these
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Fig. 7.23 Inflammatory
myofibroblastic tumor. Note the
fascicles or lobules of spindle
myofibrolasts admixed with
lymphoplasmacytes (H.E. x200)

tumors may present characteristic features to allow
a definitive diagnosis based on morphology alone.
For the majority of these tumors, a definitive diag-
nosis is usually impossible because of limited sam-
pling and morphologic overlap with other entities.

7.6.1 Sarcomas

Uterine sarcomas seldom exfoliated. In addition,
their cytology varies depending on the histologic
subtypes and the grade of the sarcomas. For
example, the neoplastic cells of low grade endo-
metrial stromal sarcomas resemble that of nor-
mal endometrial stromal cells with minimal
cytologic atypia. On the contrary, marked
cytologic atypia is usually observed with leio-
myosarcoma, high grade endometrial stromal
sarcomas, and malignant mixed mullerian tumors
(MMMT). The latter may demonstrate a bipha-
sic pattern of carcinoma and sarcoma.

7.6.2 Melanoma

The cytology is similar to those occurring in
other parts of the body. The typical presentation

is isolated and loosely cohesive large epitheliold
cells with abundant eosinophilic cytoplasm, and
round to oval nuclei with prominent nucleoli.
Occasionally, spindle-shaped neoplastic cells
can be seen. The differential diagnosis includes
poorly differentiated carcinoma, lymphoma, and
sarcoma.

7.6.3 Lymphoma

Both Hodgkin’s and non-Hodgkin’s lymphomas
have been described in gynecologic cytology;
however, the latter are more frequent. Non-
Hodgkin’s lymphomas typically present with a
monotonous population of lymphocytes. The
differential diagnoses include follicular cervici-
tis, small-cell carcinoma, and poorly differentiated
carcinoma.

7.6.4 Metastatic Tumors

Metastatic tumors to the uterine cervix also occur
rarely. Knowledge of a prior malignancy and
comparison with prior pathologic materials are
helpful in arriving at the correct diagnosis.
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Chapter 8

Gestational Trophoblastic Disease

Keywords Trophoblasticdisease*Hydatidiform
mole ¢ Choriocarcinoma

8.1 General Classification
of Gestational Trophoblastic
Disease

Gestational trophoblastic disease (GTD) encom-
passes a spectrum of proliferative disorders rang-
ing from non-neoplastic hydatidiform moles to
neoplastic conditions including the highly malig-
nant gestational choriocarcinoma (CC). Two dis-
tinct tumors of the intermediate trophoblasts are
very rare, but frequently pose diagnostic diffi-
culties. In addition, two reactive conditions are
also included in the classifications of GTDs
(Table 8.1).

8.2 Hydatidiform Moles

Hydatidiform moles are non-neoplastic prolifer-
ations of the villous trophoblasts and character-
ized by enlarged hydropic villi along with
trophoblastic hyperplasia. They are incompatible
with fetal survival and genetically defined by
their unique parental chromosome contributions.
The two main subtypes are complete hydatidi-
form mole (CHM) and partial hydatidiform mole
(PHM). Invasive hydatidiform mole is the one

that invades myometrium. Persistent GTD is a
clinical diagnosis, including invasive mole or
metastatic mole that may develop following
either CHM or PHM.

8.2.1 Complete Hydatidiform Mole

Patients with fully developed CHM present gen-
erally in the second trimester of pregnancy with
vaginal bleeding, enlarged uterine size, mark-
edly elevated serum human chorionic gonado-
tropin (hCG), hyperemesis, toxemia, and
hyperthyroidism. Voluminous hydropic chori-
onic villi are typically gross findings. Markedly
edematous villi with central cistern formation,
diffuse circumferential trophoblastic hyperplasia
involving both cytotrophoblasts and syncytiotro-
phoblasts, and cytological atypia are characteris-
tic findings (Fig. 8.1). However, modern
maternity care has drastically changed the clini-
cal and histological presentations of complete
mole due to early evacuation of molar tissue,
typically during the first trimester. In these early
complete mole, the chorionic villi are smaller
and remarkably “cauliflower-like” or polypoid
in configurations (Fig. 8.2). The villous stroma is
characteristically hypercellular, composed of
stellate fibroblasts embedded in a bluish
myxoid matrix with prominent karyorrhexis.
Trophoblastic hyperplasia is only focally present
or may be entirely absent.
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Table 8.1 Classification of gestational trophoblastic
diseases

Subtype Subtype Subtype
Hydatidiform mole Complete Partial  Invasive
Gestational
choriocarcinoma

Placental site
trophoblastic tumor
(PSTT)

Epithelioid trophoblastic
tumor (ETT)

Exaggerated placental
site (EPS) reaction

Placental site nodule
(PSN)

Atypical
PSN

Fig. 8.1 Well developed
complete mole. Note the
markedly edematous villi with
central cistern formation,
trophoblastic hyperplasia
involving both cytotrophoblasts
and syncytiotrophoblasts, and
trophoblastic atypia (H.E. x40)

Fig. 8.2 Very early complete
mole shows polypoid chorionic
villi with mild trophoblastic
hyperplasia, and cellular myxoid
villous stroma (H.E. x40)

Diagnostic separation of CHM, particularly
very early complete mole, from hydropic non-
molar gestations, early gestational sac, and PHM
is often challenging. Demonstration of diploidy
by DNA flow cytometry is the most frequently
used method to distinguish CHM from triploid
PHM. Hydropic abortuses and PHMs show
strong nuclear p57 expression in cytotrophoblasts
and villous stromal, whereas pS7 staining is absent
or very low in CHMs. Molecular genotyping is
the most recently validated technique that can
precisely diagnose and subtype molar pregnan-
cies by demonstrating paternal-only genome in a
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complete mole or triploid, diandric, and monog-
ynic genome in a partial mole.

8.2.2 Partial Hydatidiform Mole

Majority of the patients present in the late first
trimester or early second trimester with missed
or incomplete abortion. The uterine size is usu-
ally small or appropriate for gestational age.
Serum hCG is usually moderately elevated and
a fetus may be seen by ultrasound.
Microscopically, there are two populations of
villi: large, hydropic, irregular villi in the back-
ground of small and fibrotic villi (Fig. 8.3).
The larger villi show hydropic changes with
central cistern formation, irregular/scalloped
contour and trophoblastic inclusions. The tro-
phoblastic hyperplasia is usually mild and
focal, and lack significant nuclear atypia. Fetal
blood vessels and nucleated red blood cells are
commonly seen.

Gestations with chromosomal abnormalities
(particularly trisomies 13, 15, 18, 21, and 22)
may show villous enlargement, cavitation, sur-
face scalloping, and trophoblastic inclusions,
closely resembling PHM. Rarely, twin gesta-
tions with CHM and coexisting fetus can be
mistaken for PHM as there are two populations
of villi: molar villi from the CHM and normal

Fig. 8.3 Well-developed partial
molar demonstrates two
populations (enlarged hydropic
and normal sized fibrotic) of
villi, surface scalloping and
round to oval trophoblastic
inclusions, minimal trophoblastic
hyperplasia in the forms of
syncytiotrophoblast knuckles or
aggregates (H.E. x40)

villi from the normal twin. Placental mesenchy-
mal dysplasia or “pseudo-partial mole” is char-
acterized by stem villous and terminal villous
hydrops, aneurysmal stem villous vessels,
peripheral stem villous chorioangiomatoid
change, and absence of trophoblastic hyperpla-
sia. DNA ploidy analysis is useful in diagnosing
a triploid gestation, but is unable to distinguish
triploid, diandric, and monogynic PHMs from
triploid digynic non-molar gestations. Molecular
genotyping offers a highly accurate and reliable
method to differentiate PHMs from non-molar
triploid gestations.

8.2.3 Invasive Hydatidiform Mole

Complete and PHMs may progress into invasive
or metastatic moles in approximately 15-20%
and 0.5—4% of cases, respectively. Both invasive
and metastatic hydatidiform moles present clini-
cally as persistent GTD with constantly elevated
serum hCG. The diagnosis therefore is often a
clinical one, not requiring a pathologic confir-
mation. In rare cases where hysterectomy is per-
formed, molar villi invading the myometrium
without intervening decidua are diagnostic.
Rarely, molar villi also invade intramyometrial
vessels and may spread to vagina, vulva, and the
broad ligament. Lung metastases can also develop.
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Fig. 8.4 Gestational
choriocarcinoma consists

of destructive proliferation of
markedly atypical cytotrophoblasts
and syncytiotrophoblasts

in a bilamellar growth pattern
(H.E. x40)

8.3 Gestational Choriocarcinoma

Choriocarcinoma is the most aggressive form of
gestational trophoblastic neoplasia with high pro-
pensity for hematogenous spread. It may develop
following hydatidiform mole, abortion, normal
gestation, or an ectopic pregnancy in 50, 25, 22.5,
and 2.5% of the cases, respectively. Grossly, cho-
riocarcinoma is a highly hemorrhagic and often
necrotic mass lesion with a destructive border. On
microscopic examination, the tumor has a charac-
teristic biphasic appearance (Fig. 8.4): central
sheets of cytotrophoblasts are surrounded by a rim
of syncytiotrophoblasts, but sometimes more hap-
hazard arrangements of the two components may
be seen. Intermediate trophoblasts are also present
in variable proportions. There is marked nuclear
atypia, often with bizarre trophoblastic nuclei and
atypical mitotic figures. Vascular invasion is com-
mon. Chorionic villi are absent. Choriocarcinoma
must be distinguished from the previllous tropho-
blasts of a very early gestation, and the remnant
of hyperplastic trophoblasts of a complete mole
after most of the molar villi have been evacuated.

8.4 Placental Site Trophoblastic
Tumor

Placental site trophoblastic tumor (PSTT) is a
neoplastic proliferation of extravillous (inter-
mediate) trophoblasts at the implantation site.

It usually occurs during the reproductive years,
months to several years after an antecedent term
pregnancy, abortion, or a hydatidiform mole.
Patients usually present with irregular vaginal
bleeding or amenorrhea and asymmetric uter-
ine enlargement. The tumor grossly appears as
a soft, tan-white, or yellow infiltrative mass
involving endomyometrium, occasionally with
foci of hemorrhage and necrosis. The tumor
sizes range from 0.7-10 cm. Microscopic
examination reveals atypical intermediate tro-
phoblasts infiltrating the myometrium as single
cells, aggregates, or cords splitting apart indi-
vidual smooth muscle fibers (Fig. 8.5). The
tumor cells are predominantly mononucleate,
but binucleate and multinucleate forms are
common. Moderate to severe nuclear atypia
and mitotic activity are usually present. High
mitotic activity (over 5 mitoses/10 HPF) has
been found to be associated with worse progno-
sis. Necrosis may focally be present. PSTTs
generally show diffuse immunostaining with
intermediate trophoblastic markers, i.e. hPL,
HLA-G, and Mel-CAM (CD146), whereas
expression of hCG and inhibin is only focal.
The presence of infiltrating margin, intimate
admixture of tumor cells with smooth muscle
fibers, diffuse hPL positivity, and negative p63
separate PSTT from epithelioid trophoblastic
tumor (ETT) (see below). Majority of PSTTs
are cured by hysterectomy. However, 10-15%
of the cases recur or develop metastases, most
commonly to the lung.
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Fig. 8.5 PSTT demonstrates an
infiltrative proliferation of
atypical implantation intermediate
trophoblasts involving
myometrium. The tumor cells are
large mononuclear cells with
abundant eosinophilic or clear
cytoplasm and centrally located
convoluted nuclei (H.E. x200)

8.5 Epithelioid Trophoblastic Tumor

ETT is very rare trophoblastic tumor arising from
the intermediate trophoblasts of the chorion laeve.
The clinical features of ETT are very similar to
those of PSTT: patients usually present during the
reproductive years with abnormal vaginal bleed-
ing and mild to moderate elevation of serum hCG.
The tumor may develop 1-18 years (mean 6.2)
after a full-term delivery, spontaneous abortion, or
a molar pregnancy. ETT appears as a relatively
well-defined tan to brown nodule involving
endomyometrium or endocervix. Microscopically,
the lesion is typically expansile and consists of
solid nests and sheets of mononuclear intermedi-
ate trophoblastic cells. Central or irregular areas
of tumor nests frequently contain eosinophilic,
hyalinized material, and necrotic debris resem-
bling keratin (Fig. 8.6a). The tumor cells are fairly
uniform with mild to moderate nuclear atypia and
relatively abundant eosinophilic or clear cyto-
plasm (Fig. 8.6b). The mitotic activity generally
ranges from 1-10/10 HPF, but rarely may be as
high as 48/10 HPF. The tumor cells may colonize
the surface mucosa of the cervix, simulating
cervical squamous intraepithelial neoplasia.
Interestingly, decidualized benign stromal cells
are frequently found around the tumor nests.
Immunohistochemical stains for trophoblastic dif-
ferentiation — hPL, Mel-CAM, inhibin, and hCG —
show only focal positivity. HLA-G expression

may be focal or absent. However, P63 staining
demonstrates a strong, diffuse, nuclear staining
pattern. ETT is frequently misdiagnosed as inva-
sive carcinoma due to its frequent endocervical
location, epithelioid morphology, and presence of
eosinophilic material mimicking keratin. Young
patient’s age, low level of hCG, absence of true
keratin or cervical intraepithelial neoplasia,
stromal decidual changes, and positivity of tro-
phoblastic markers (inhibin, hPL, and hCG) are
findings sufficiently separating an ETT from a
carcinoma. Most ETTs behave in a benign fash-
ion, but local recurrence and metastases occur in
approximately 25% of cases. Similarly to PSTT,
the primary treatment is hysterectomy and com-
bined chemotherapy has been successful for meta-
static disease.

8.6 Exaggerated Placental Site
Reaction

Exaggerated placental site (EPS) reaction is
likely a reactive process, usually seen with con-
current pregnancy or molar gestation, particu-
larly complete mole. It shares many features of
PSTT - including infiltrative growth pattern of
proliferating intermediate trophoblasts, vascular
invasion by trophoblasts, and presence of extra-
cellular fibrinoid material (Fig. 8.7). It may be
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very difficult to distinguish the two entities in a
small biopsy or curettage specimen. Unlike
PSTT, exaggerated placental site reaction does
not form a mass lesion. Concurrent gestation or
molar pregnancy, histologically evenly distrib-
uted multinucleated intermediate trophoblasts,
and very low Ki-67 labeling (less than 1%) are
features of exaggerated placental site reaction.

8.7 Placental Site Nodule

Placental site nodule (PSN) is retained placental
chorionic laeve tissue, which persists for months
or years after pregnancy. It is usually an inciden-

Fig. 8.7 Exaggerate placental
site reaction consists of an
exuberant proliferation of
implantation site intermediate
trophoblasts involving the
superficial myometrium. Note the
presence of relatively evenly
distributed multinucleated
intermediate trophoblasts

(H.E. x40)

Fig. 8.8 Placental site nodule
shows hyalinized nodules or
plaques with scattered intermediate
trophoblasts (H.E. x40)

tal microscopic finding and is not accompanied
by serum hCG elevation. Histologically, PSN is
a nodular or plaque-like lesion that is paucicel-
lular with marked hyalinization and scattered
inactive intermediate trophoblasts (Fig. 8.8).
The main differential diagnosis is ETT. The
absence of mass lesion, the presence of generally
degenerative appearance and low-level of Ki-67
labeling index (below 10%) are features in sepa-
rating PSN from ETT. Occasional lesions of
PSN may show intermediate features in lesional
size, cellularity, mitotic activity or Ki-67 index
and therefore, a diagnosis of atypical PSN has
been suggested, although the behavior of such
lesion appears benign.
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Chapter 9

Tumors of Fallopian Tube and Broad Ligament

Keywords Fallopian tube ¢ Carcinoma

9.1 Benign Tumors and Tumor-Like
Conditions

Endometrial polyp is the most frequent tumor-
like condition, involving usually the first segment
of the fallopian tube and resulting in infertility
and ectopic pregnancy. Salpingitis, either acute
or chronic, can cause tubal enlargement and pel-
vic symptoms. Long-term chronic salpingitis
may result in cystic alterations and tubo-ovarian
adhesion. Salpingitis isthmica nodosa is a bilat-
eral nodular lesion mostly involving the isthmus.
The lesion consists of diverticuli of the tubal
mucosa associated with smooth muscle hypertro-
phy (Fig. 9.1). Adenomatoid tumor is the most
common benign tumor of the fallopian tube. Rare
benign tumors of the fallopian tube or broad liga-
ment resemble their counterparts of ovarian pri-
maries, including various cystadenomas and
borderline tumors (serous, mucinous, and mixed).
Endometriosis frequently involves the serosa of
the fallopian tube and/or broad ligament. An
abnormal extension of the endometrium into the
mucosa of the fallopian tube (mucosal endo-
metriosis) may lead to infertility or tubal preg-
nancy. Endocervical mucinous metaplasia may
be associated with Peutz—Jeghers syndrome.
Metaplastic papillary “tumor” is an incidental
mucinous papillary lesion associated with a preg-
nancy. Ectopic adrenal rest is a relatively com-
mon finding in the broad ligament. Leiomyoma

D. Chhieng and P. Hui (eds.), Cytology and Surgical Pathology of Gynecologic Neoplasms,

may involve the broad ligament and occasionally
the fallopian tube.

9.2 Malignant Epithelial Tumors

Carcinomas of the fallopian tube represent less
than 1% of all cancers of the female genital tract,
and have a strong association with some inher-
ited cancer syndromes (BRAC-1 and BRAC-2
germline mutation), particularly in a young
patient. Most BRCA mutations related tubal car-
cinomas involve the fimbrium, and frequently
are bilateral. Recent studies have indicated that
distal tubal carcinomas, particularly intramu-
cosal serous carcinomas, are frequently found in
patients with a synchronous ovarian carcinoma.
Serous carcinoma is the most common histo-
logical type (>70%), followed by endometrioid
carcinoma and malignant mullerian mixed tumor.
They have similar histological and cytological
characteristics to their endometrial or ovarian
counterparts (Fig. 9.2a, b). Serous intraepithelial
carcinoma is frequently present adjacent to an
invasive tubal serous carcinoma (Fig. 9.3), and
may be an incidental finding in a prophylactic
salpingo-oophorectomy specimen of a BRCA
mutation patient. pS3 signature, a proposed pre-
cursor lesion of in situ serous carcinoma, may
show focal moderate tubal epithelial atypia and
overexpression of p53, but limited Ki-67 prolif-
erative activity. A diagnosis of primary tubal car-
cinoma can be established when the epicenter of
the tumor is tubal and there is evidence of
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Fig.9.1 Salpingitis isthmica
nodosa. Note the presence of
diverticuli of the tubal mucosa
associated with hypertrophy of
smooth muscle (H.E. x40)

associated in situ carcinoma. However, such
distinction can be difficult in some cases when a
synchronous ovary or endometrial carcinoma is
present. A mucosal colonization by endometrial
or ovarian serous carcinoma is sometime impos-
sible to be distinguished from a bona fide tubal
carcinoma.

Female adnexal tumor of probable wolffian
(mesonephric) origin (FATWO) is a distinct neo-
plasm of the broad ligament (most cases) and the
fallopian tube. The tumor is seen in a wide range
of age. Grossly, the tumor is unilateral, solid and
nodular, gray-white to yellow. Histologically,
the tumor consists of uniform small to medium
size epithelioid cells with scanty eosinophilic
cytoplasm. They form closely packed round to
oval glands and tubules, imparting sieve-like
appearance, and may be solid sheet in some areas
(Fig. 9.4). Luminal accumulation of eosinophilic
secretion may be present. The tumor cells are
positive for cytokeratin, calretinin, vimentin, and
CD10, but are negative for EMA and CEA. The
tumor is considered to have a low malignant
potential and up to 10% of the cases are clini-
cally aggressive with pelvic spread and long-
term recurrences.

Tubal teratomas, malignant lymphoma,
ependymoma, and various sarcomas have been
reported involving the fallopian tube and broad
ligament.

Hydatidiform moles and placental site nodule
occur in relation to an ectopic pregnancy. Tubal
choriocarcinoma must be differentiated from a
choriocarcinoma of the germ-cell origin.

9.3 Cytology

Adenocarcinomas originated from the fallopian
tube may rarely present in cervicovaginal cytol-
ogy. They should be suspected when cells diag-
nostic of adenocarcinoma are noted in a relatively
clean background.

Since the most common histologic subtype is
serous, the cytology typically consists of neo-
plastic cells arranged in small papillae or glan-
dular structures. Individual cells demonstrate
prominent nucleoli and cytoplasmic vacuoles.
(Fig. 9.5) Psammoma bodies may be present,
especially with well-differentiated carcinoma.
The finding of psammoma bodies in gynecology
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Fig.9.3 Tubal intraepithelial
serous carcinoma (H.E. x200)

Fig.9.4 Female adnexal tumor
of probable wolffian origin. Note
the closely packed round to oval
glands and tubules, imparting
sieve-like appearance and the
presence of luminal accumulation
of eosinophilic secretion

(H.E. x100)

Fig. 9.5 Fallopian tube
carcinoma. Papillary group of
atypical glandular cells with high
N:C ratio, prominent nucleoli,
and cytoplasmic vacuoles
(SurePath, Papanicolaou, x400)
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cytology is rare, accounting <0.001% of all Pap Suggested Reading
tests. The majority of cases are associated with

benign conditions; the frequency of malignancy R.J. Kurman. Blaustein’s Pathology of the Female Genital
ranges from 0 to 20%. Tract. 5th Edition. Springer, Berlin, 2002.






Chapter 10

Epithelial Neoplasms of Ovary

Keywords Ovary ¢ Classification ¢ Epithelial ¢
Carcinoma * Metastases * Fine needle aspiration

10.1 General Classification
of Ovarian Neoplasms

Primary ovarian tumors are generally classified
according to their assumed cell origins into sur-
face epithelial tumors, germ cell tumors, and
tumors of sex-cord differentiation. Surface epi-
thelial tumors are further subtyped into serous,
mucinous, endometrioid, clear cell, and transi-
tional cell tumors. Based on histological com-
plexity, atypicality, invasiveness, and clinical
behaviors, each subtype is further stratified into
benign, borderline (atypical proliferative) and
malignant categories (Table 10.1). Germ cell
tumors encompass all histological subtypes
found in male testis. Sex-cord tumors are named
based on their cell differentiation: granulosa
cells, theca cells, Sertoli cells, Leydig cells, and
ovarian stromal cells. Secondary tumors repre-
sent 5% of all ovarian neoplasms with intestinal,
appendiceal, gastric, and breast primaries as the
most frequent sources of metastasis. The current
chapter discusses primary and secondary epithe-
lial tumors of the ovary (Table 10.1). However,
clinicopathological staging discussed at the end
of this chapter covers all types of primary ovarian
neoplasms.

D. Chhieng and P. Hui (eds.), Cytology and Surgical Pathology of Gynecologic Neoplasms,

10.2 Primary Epithelial Ovarian
Neoplasms

Serous epithelial tumors are the most common
ovarian neoplasms (>30%), most of which are
benign cystadenomas (60%). Borderline and car-
cinomas account for 15 and 25%, respectively.

1. Serous cystadenomas are cystic lesions with
one or more cysts that are larger than 1 cm
and contain serous fluid. The cyst lining is
entirely smooth or with focal polypoid pro-
jections. The epithelial lining is simple,
unstratified tubal or nonspecific epithelial
types (Fig. 10.1). Papillae, if present, have
broad bases and polypoid. The presence of
significant fibrous stroma justifies a diagnosis
of serous cystadenofibroma.

2. Serous borderline tumors are diagnosed in
women of the reproductive age in most cases.
The tumors are usually multilocular cystic
mass with an average of 10 cm in size and are
bilateral in about 40% of the cases. The cysts
may contain serous or mucinous fluid. The
cyst line is rough with gross complex papil-
lae. Histologically, the tumor is characterized
by the presence of complex hierarchical papil-
lae, which are covered by stratified epithelial
cells. Surface tumor cell tufting, budding, and
exfoliating are present invariably (Fig. 10.2a).
The tumor cells are polygonal to cuboidal
with scant to abundant eosinophilic cytoplasm,
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Table 10.1 Classification of epithelial ovarian tumors

Major category Subheading Subtype or variant Subtype or variant Subtype or variant
Surface epithelial ~Serous tumors Cystadenoma/ Borderline serous Serous carcinoma
tumors cystadenofibroma tumor
Mucinous tumors Cystadenoma/ Borderline mucinous ~ Mucinous carcinoma
cystadenofibroma tumor
Endometrioid tumors Cystadenoma/ Borderline endometrioid Endometrioid
cystadenofibroma tumor carcinoma
Clear cell tumors Cystadenoma/ Borderline clear cell Clear cell carcinoma
cystadenofibroma tumor
Transitional cell tumors Brenner tumor Borderline Brenner Malignant Brenner
tumor and transitional
cell carcinoma
Mixed tumors Benign Borderline Malignant
Undifferentiated
carcinomas
Tumors of Small cell carcinoma of
indefinite cell hypercalcemic type
origin Small cell carcinoma of
pulmonary type
Female adnexal tumor
of probable wolffian
origin
Hepatoid carcinoma
Secondary
carcinomas

Fig. 10.1 Serous cystadenoma.
Note the simple unstratified
epithelial cells (H.E. x40)

and do not contain significant mucin. Mild to
moderate cytological atypia should be present
in every case (Fig. 10.2b). Psammoma bodies
are usually present. Small focus of serous
tumor with the above borderline features in
an otherwise cystadenoma has been referred

to focally proliferative serous cystadenoma.
However, more than 10% of the tumor with
the borderline component or minor borderline
growth involving the serosal surface of the
ovary justifies a diagnosis of borderline serous
tumor.
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Focal marked cytological atypia with active
mitosis, including the atypical mitosis justifies a
diagnosis of intraepithelial carcinoma, and addi-
tional sampling of the tumor specimen should be
performed to rule out a frank invasive carcinoma.
Microinvasion is defined by the presence of less
than 3 mm or 10 mm? in size of stromal invasion
by single, small nest or papillae of more eosino-
philic tumor cells. Micropapillary and cribriform
serous borderline tumors are defined by the pres-
ence of at least 5 mm in size of nonbranching
filiform micropapillae that are five times longer
than their width, and tumor growth in cribriform
patterns, respectively (Fig. 10.3). The cells of

Fig. 10.3 Serous borderline
tumor with micropapillary
pattern. Note the presence
of nonbranching filiform
micropapillae (H.E. x100)

Fig. 10.4 Noninvasive implant
of serous borderline tumor. Note
the undisturbed fat lobules

(H.E. x40)

both micropapillary and cribriform tumors are
more uniform in size and are mildly to moder-
ately atypical.

Extraovarian tumor implants are present in
more than one-third of serous borderline tumors,
and divided into noninvasive and invasive forms.
Noninvasive implants are tumor deposits on sur-
face of pelvic organs with (desmoplastic nonin-
vasive implant) or without desmoplastic

response. Such implants may tract along the sep-
tum of the fat lobules and do not disturb the
overall architecture of the organ (Fig. 10.4).
Invasive implants are seen in 15% of serous bor-
derline tumors. These implants are irregular
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tumor nests or papillae with disruption or invasion
into the underlining normal tissue structures,
such as fat lobules (Fig. 10.5). Micropapillary or
cribriform serous borderline tumors are associ-
ated with higher rate of microinvasion and inva-
sive implants. The presence of micropapillary or
cribriform tumor deposits is considered invasive
implants even in the absence of destructive inva-
sion by some authors. Serous borderline tumors
are frequently associated with endosalpingiosis
involving various pelvic organs, including the
lymph nodes. Endosalpingiosis should be sepa-
rated from authentic tumor involvement either as
implants or metastasis.

The overall prognosis of serous borderline
tumor is excellent with 95% overall survival.
Microinvasion, micropapillary/cribriform growth
pattern, and invasive implants are adverse factors
affecting the overall survival. In fact, many clini-
cally aggressive tumors recur with transforma-
tion into well-differentiated serous carcinoma,
particularly from micropapillary borderline
tumors, although a subset may represent de novo
serous carcinoma.

3. Serous carcinomas are divided into high-grade
and low-grade tumors. They have distinct
clinical and pathological characteristics, and
recent investigation suggest that they are also
different in their molecular pathogenesis.
High-grade serous carcinoma is much more
common and occurs in late reproductive and

Fig. 10.5 Invasive implant of
serous borderline tumor
(H.E. x20)

postmenopausal women. Histologically, most
tumors are obviously invasive with papillary,
cystic papillary to solid with slit-like space
growth patterns, and markedly atypical cells,
indistinguishable from those of endometrial
serous carcinoma (Fig. 10.6a, b). Psammoma
bodies are frequently present. Some high-
grade serous tumors may have minor foci of
anaplastic changes, cystic glands containing
mucin, focal squamous differentiation, or
focal trophoblastic differentiation. A separa-
tion from a primary peritoneal high-grade
serous carcinoma relies on the finding of at
least 5 mm ovarian parenchymal involvement
to qualify for an ovarian primary. The tumor
cells are typically positive for WT-1, P53, and
P16, but none is absolutely specific regarding
its diagnostic separation from an endometrial
primary. Low-grade serous carcinomas are
subdivided into psammoma carcinoma and
well-differentiated micropapillary carcinoma.
Psammoma carcinoma is defined as an invasive
serous tumor consisting of low-grade cells, no
solid tumor cell aggregates with more than 15
cells in any dimension, and more than 75% of
tumor nests containing psammoma bodies
(Fig. 10.7). Micropapillary serous carcinomas
are associated with and likely arising from a
micropapillary serous borderline tumor in at
least 60% of the cases. They have uniform tumor
cells with mild nuclear atypia (Fig. 10.8).
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Fig. 10.7 Psammoma carcinoma.
Note the low grade carcinoma
cells without solid tumor cell
growth and more than 75%

of tumor nests containing
psammoma bodies (H.E. x40)

Fig. 10.8 Well-differentiated
serous carcinoma. This low-grade
serous carcinoma is frequently
associated with an ovarian
micropapillary or cribriform
serous borderline tumor

(H.E. x100)

Mucinous epithelial tumors account for 15%
of ovarian neoplasm, of which 80% are benign
cystadenomas, 15% are borderline tumors, and
less than 5% are carcinomas. Overall, 85%
mucinous tumors are intestinal mucinous type
and 15% are endocervical type. These are larg-
est ovarian tumors on average and gross exami-
nation cannot reliably distinguish borderline
tumors from carcinomas. They are unilateral in
over 90% of the cases and often multicystic
and contain mucinous fluid. Bilateral mucinous
carcinoma should prompt a rigorous examina-
tion to rule out metastatic GI or pancreatic
primary.

1. Mucinous cystadenomas are large and contain
cystic glands lined by monolayer of benign
columnar cells containing mucin with scat-
tered goblet cells (Fig. 10.9). Simple papil-
lary structures are usually present. Some
tumors may have significant fibrous stroma
(mucinous cystadenofibroma). Rupture of the
glands may provoke a histiocytic response
with multinucleated giant cells (mucinous
granuloma). An otherwise mucinous cystade-
noma with minor foci (<10%) of significant
epithelial stratification and mild to moderate
nuclear atypia should be diagnosed as “muci-
nous cystadenoma with focal atypia.”
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Fig. 10.9 Mucinous cystadeoma
(H.E. x40)

Fig. 10.10 Mucinous borderline
tumor, intestinal type. Note the
complex papillation with
hierarchical branching of
stratified atypical mucinous
epithelium (H.E. x40)

2. Mucinous borderline tumor of the intestinal
type is multicystic and large with an average
patient’s age of 35 to 50 years. Microscopi-
cally, the cystic lining consists of complex
papillation with hierarchical branching of
stratified atypical mucinous epithelium
(Fig. 10.10). Goblet cells are interspersed and
sometimes numerous. The tumor cells gener-
ally have mild to moderate nuclear atypia.
Stromal microinvasion is defined as no more
than 3 or 5 mm size of invasive tumor nest,
papillae, or single tumor cells with similar
degrees of cytological atypia to the adjacent
borderline tumor (Fig. 10.11). The presence of
noninvasive foci of severe cytological atypia

in an otherwise mucinous borderline tumor
justifies a diagnosis of intraepithelial carci-
noma. Microinvasive carcinoma is diagnosed
when microscopic invasion consists of higher
grade of tumor cells with severe cytological
atypia. The presence of both microinvasive
borderline tumor and microinvasive carci-
noma should prompt a thorough examination
of the specimen to rule out flank invasive
mucinous carcinoma. Mucinous borderline
tumor of the endocervical type (seromucinous
borderline tumor) occurs in a younger patient
group (35-40 years on average), and is
frequently associated with endometriosis.
They are often unilocular and smaller in size



10 Epithelial Neoplasms of Ovary

153

Fig. 10.11 Mucinous borderline
tumor with microinvasion
(H.E. x100)

than the intestinal type tumor. The histological
architectures of an endocervical type muci-
nous borderline tumor are similar to those of a
serous borderline tumor, including cellular
stratification, hierarchical branching of papil-
lae, surface tufting and budding. The epithe-
lial linings are usually mixed endocervical
type and serous type (Fig. 10.12a, b). The
presence of inflammatory cells, particular
neutrophils, is characteristic. In contrast to the
intestinal-type mucinous tumors (see below),
seromucinous tumors express frequently ER,
PR, but less WT-1, and are negative for CK20
and CDX2. They also have a much better
prognosis than its intestinal counterpart.

3. Mucinous carcinoma has similar gross appear-
ance of a borderline tumor and is diagnosed
by histological findings of one of the two inva-
sive growth patterns: expansile and infiltra-
tive. Expansile invasion is characterized by
complex glandular or papillary proliferations
of highly atypical cells in cribriform or glan-
dular arrangements with little or no interven-
ing stroma (Fig. 10.13). A size of at least 3 or
5 mm is required to separate an expansile
invasion from an intraepithelial carcinoma in
a borderline tumor. Infiltrative invasion is
characterized by stromal invasion by irregular
tumor glands, nests or single cells along with
a desmoplastic stromal response (Fig. 10.14).
The tumor cells of mucinous carcinomas may
have minimal to obvious mucin production

and goblet cells may or may not be present.
Primary ovarian mucinous carcinomas should
be separated from metastatic carcinomas, par-
ticularly if the tumor is bilateral, necrotic or
with signet ring cell features. Primary ovarian
mucinous carcinomas are immunoreactive to
CK7 with or without CK20. However, tumor
arising from an ovarian terotoma may have an
immunophenotype of that of colonic adeno-
carcinomas. CDX-2 is positive in a third of the
cases. Rare mucinous carcinoma of the endo-
cervical type occurs in association with sero-
mucinous borderline tumor, and the diagnosis
requires at least 5 mm stromal invasion.

Mucinous ovarian tumors may develop sar-
coma-like mural nodules in rare cases. These
are intracystic, fleshy and solid nodules, and
sharply demarcated from the mucinous epithe-
lial tumor tissue grossly and microscopically.
The lesion consists of mixed spindle and histio-
cytoid cells that may demonstrate marked pleo-
morphism and active mitosis. Various amount of
inflammatory cells, extravasated red cells and
osteoclastic-like histiocytes are characteristi-
cally present (Fig. 10.15). Hemorrhage and
necrosis are also common. Sarcoma-like mural
nodules are reactive in nature and should be
separated from the anaplastic carcinomatous
nodule in a poorly differentiated carcinoma or
the sarcoma component in a malignant mixed
mullerian tumor.
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Fig. 10.13 Mucinous
adenocarcinoma with
expansile invasion (H.E. x20)

Fig. 10.14 Mucinous
adenocarcinoma with
destructive invasion (H.E. x40)

Fig. 10.15 Sarcomatoid mural
nodule. Note the mixed spindle
and histiocytoid cells that have
marked pleomorphism and active
mitotic activity (H.E. x200)
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Endometrioid epithelial tumors roughly rep-
resents 5% of all ovarian tumors, but endometri-
oid adenocarcinomas account for 15% of all
ovarian epithelial malignancies. They are often
associated with ovarian or pelvic endometriosis
and may have similar pathogenesis with that of
the endometrial endometrioid adenocarcinoma.
Grossly, these tumors are similar to other types
of ovarian epithelial tumors, although more often
associated with cystic ovarian endometriosis
with hemorrhage. Endometrioid cystadenoma is
essentially cystic endometriosis with less or no
endometrial stromal component. Significant
fibromatous component is seen in an endometri-

Fig.10.16 Endometrioid
borderline tumor. Note the overall
histological appearance similar to
that of complex endometrial
hyperplasia (H.E. x40)

Fig.10.17 Endometrioid
adenocarcinoma (H.E. x40)

oid cystadenofibroma. Endometrioid borderline
tumors are cystic proliferation of proliferative
endometrial glands with an overall histological
appearance seen in the uterine endometrial
hyperplasia with or without cytological atypia
(Fig. 10.16). The presence of high-grade dyspla-
sia justifies “endometrioid borderline tumor with
intraepithelial carcinoma.” Endometrioid carci-
noma of the ovary can display all histological
variations seen in uterine endometrioid carcino-
mas (Fig. 10.17). Squamous differentiation is
common. Coexistence with endometrioid bor-
derline tumor with morphological transition is a
helpful hint for diagnosis (Fig. 10.18).
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Fig. 10.18 Endometrioid
adenocarcinoma associated with
endometriosis (H.E. x40)

Table 10.2 Differential diagnosis of histological similar tumors involving both ovary and endometrium

Ovarian primary Endometrial primary

Synchronous tumors

Larger parenchymal
ovarian tumor

Ovarian endometriosis
and/or pelvic
endometriosis

Direct extension into
myometrium by
ovarian tumor

Unilateral ovarian tumor

Peritoneal spreading
pattern and no
lymphovascular
involvement,
particularly hilum of
the ovary

ovarian surface implants

Deep myometrial invasion by
endometrial tumor

Bilateral ovarian tumors

Dominant endometrial tumor and

Atypical endometrial hyperplasia

Lymphovascular spreading involving
uterine wall and hilum of the ovary

Superficial or nonmyoinvasive endometrial
tumor and ovarian parenchymal tumor

Atypical endometrial hyperplasia and
ovarian endometriosis

No ovarian tumor extension to myometrium

Unilateral ovarian tumor

Absence of lymphovascular invasion and
no evidence of extraovarian tumor
spreading

Endometrioid adenocarcinomas of the ovary are
graded into well, moderately and poorly differ-
entiated according to the percentage of solid
growth pattern and nuclear grade. Differential
diagnoses include endometrioid yolk sac tumor,
Sertoli-Leydig cell tumor, tumor of probable wolf-
fian origin, ovarian ependymoma, and metastatic
adenocarcinomas. Synchronous and metachro-
nous uterine endometrioid carcinomas are fre-
quently encountered diagnostic challenges.
When histologically similar tumors involving
both endometrium and ovary, the presence of
unilateral, larger ovarian parenchymal tumor,
and findings of ovarian endometriosis favor an
ovarian primary or synchronous ovarian tumor
(Table 10.2).

Clear cell tumors account for less than 5% of
ovarian neoplasms. Benign and borderline clear
cell tumors are adenofibromatous in almost every
case and are rare. In contrast, clear cell carcino-
mas are relatively common and are the most fre-
quent tumor associated with endometriosis
among all ovarian cancers. Clear cell adenofi-
broma consists of significant fibrous component
with scattered glands lined by clear, flattened
nonatypical epithelial cells. Mild nuclear atypia
justifies a diagnosis of borderline clear cell tumor
(Fig. 10.19a, b). Focal stromal invasion of less
than 3-5 mm size can be interpreted as microin-
vasive clear cell borderline tumor. A clear cell
tumor with significant cytological atypia is
clear cell carcinoma until proven otherwise.
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The epithelial components of a clear cell carci-
noma may be tubocystic, glands, papillae, tubules,
or solid. Polygonal or cuboidal tumor cells with
clear cytoplasm are typical findings, so as hob-
nail cells that have apically located hyperchro-
matic nuclei (Fig. 10.20a, b). The stroma of the
tumor is characteristically hyalinized, and some-
times colloidal. Oxyphilic clear cell carcinomas
have more solid nests of cells with abundant
eosinophilic cytoplasm. Rare clear cell carcino-
mas have signet ring cells in singles or solid
sheets with cytoplasmic mucin production
(Fig. 10.21). Clear cell carcinoma is a high-grade
malignancy. Although clear cell adenofibroma
and borderline tumor are benign, even with micro-
invasion, they need to be sampled thoroughly to
rule out the coexistence of clear cell carcinoma.

Transitional cell tumors account for less than
2% of ovarian neoplasms. Benign Brenner tumor
is the most common and frequently an incidental
finding. The tumor consists of dense fibromatous
stroma with scattered round to oval solid epithe-
lial nests with or without punctate round cysts
that may be filled with eosinophilic secretion
(Fig. 10.22). The epithelial lining consists of
oval to elongated cells that have nuclear grooves
and pale cytoplasm. Mucinous differentiation
may be present in the forms of glands or muci-
nous epithelium lining the cystic tumor nests.
Borderline Brenner tumors have predominant
epithelial proliferation over stromal component.
They resemble a low-grade urothelial carcinoma
with noninvasive papillary growth and low
nuclear grade (Fig. 10.23). Malignant Brenner
tumors are invasive carcinomas of either transi-
tional or squamous type in association with an
identifiable Brenner tumor or borderline Brenner
tumor (Fig. 10.24). Transitional carcinoma is an
invasive cystic tumor without identifiable
Brenner tumor component. It resembles a high-
grade urothelial carcinoma with undulating,
broad nonbranching papillae (Fig. 10.25). The
tumor cells are relatively uniform with round to
elongated nuclei with moderate to high atypical-
ity and numerous mitosis. Mixed carcinomatous
components are frequently present, including
serous, endometrioid, mucinous, or clear cell.
The tumor cells express WT-1 and uroplakin III
but CK20. Brenner tumor and borderline Brenner

tumor are benign. Transitional cell carcinomas
are highly aggressive tumor with high stage pre-
sentation in 70% of the cases, comparing with
20% in malignant Brenner tumor cases.

10.3 Ovarian Epithelial Tumors
of Uncertain Origin

Small cell carcinoma of hypercalcemic type is a
highly aggressive tumor of young patients with
an average age of 24 years. Although qualified
by its name, hypercalcemia is clinically absent
in about 30% of the cases. The tumor is unilat-
eral and frequently large. The cut surface is
solid, fleshy, and white to tan. Hemorrhage and
necrosis are common. Histologically, the tumor
consists of diffuse proliferation of closely
packed epithelial cells (Fig. 10.26a). In many
cases, pseudofollicular cysts with eosinophilic
fluid are present. The tumor has small cells with
little cytoplasm, a hyperchromatic nucleus and
distinct small nucleoli (Fig. 10.26b). Some cases
may contain clusters of larger cells with abun-
dant eosinophilic or rhabdoid cytoplasm. When
such large cell component predominates, a diag-
nosis of large cell variant of small cell carcinoma
of hypercalcemic type may be entertained. The
typical immunohistochemical profile consists of
cytokeratin+, NSE+, vimentin+, B72.3—, and
S100-. A third of the tumors are also
chromogranin+.

Small cell carcinoma of pulmonary type is a
highly malignant epithelial tumor with essen-
tially identical histology to that of the pulmonary
counterpart. The patients are older. A diagnostic
separation from small cell carcinoma of hyper-
calcemic type is made by its more closely packed
cells with nuclear molding, salt-and-pepper
chromatin pattern and inconspicuous nucleoli.

Hepatoid carcinoma is a rare tumor seen in
postmenopausal women with elevated serum
AFP. The tumor histologically resembles hepato-
cellular carcinoma by the presence of sheets and
cords of large cells with abundant eosinophilic
cytoplasm, round and centrally located nuclei.
Mitosis and hyaline globules may be numer-
ous. Cytoplasmic bile pigment may be found.
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Fig. 10.21 Clear cell carcinomas
with signet ring cells. Note the
solid growth of tumor cells with
clear or mucin containing
cytoplasm and targetoid
appearance in singles or solid
sheets. Low power view

(a, H.E. x40) and high power
view (b, H.E. x200)

Fig. 10.22 Brenner tumor
(H.E. x40)

Fig. 10.23 Borderline
Brenner tumor. Note the overall
resemblance to a low-grade
urothelial carcinoma with
noninvasive papillary growth
pattern and low nuclear grade
(H.E. x40)
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Fig. 10.24 Malignant Brenner
tumor (H.E. x100). Benign
Brenner tumor component is
present elsewhere in the tumor

Fig. 10.25 Transitional cell
carcinoma. Note the overall
resemblance to a high-grade
urothelial carcinoma with
undulating, broad nonbranching
papillae (H.E. x40)

The tumor cells are characteristically positive for
AFP, polyclonal CEA and Hepa-1.

Female adnexal tumor of probable wolffian
origin occasionally occurs as a primary ovarian
lesion. The tumor is unilateral and may be large.
Its histology is described under uterine mesen-
chymal tumors (Chapter 9).

10.4 Secondary Carcinomas
Involving Ovary

Ovary is a frequent target for metastatic carcino-
mas, particularly of the GI and breast primaries.
They represent more than 5% of ovarian malignant
epithelial tumors at surgery. Bilateral ovarian

involvement, ovarian surface tumors, the pres-
ence of multiple discrete and heterogeneous
parenchymal tumor nodules and the presence of
lymphovascular tumor thrombi are common fea-
tures of metastatic carcinoma. It is important to
note that metastatic carcinomas may simulate a
primary ovarian carcinoma by paradoxical meta-
morphosis, including maturation into a low-grade
appearance, gross cystic appearance, microscopic
follicle-like changes, and stromal luteinization.
In rare occasions, the metastatic tumor may pres-
ent before the primary carcinoma is clinical
detectable. Generally, when an extraovarian car-
cinoma is present, every effort should be made to
histologically compare with the ovarian tumor.
Krukenberg tumor is a bilateral, metastatic
mucinous adenocarcinoma of the signet ring type.
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Over two-third of the cases, the primary tumor is
a gastric signet ring cell carcinoma of the pylorus,
typically in a young woman. Other primary sites
include appendix, colon, pancreaticobillary tract
and breast. Although most Krukenberg tumors are
present with a prior diagnosis at the primary site,
not uncommonly, an occult gastric carcinoma
may only be found either some months or years
after the ovarian tumor has been removed, or
upon a careful autopsy examination. Krukenberg
tumor may grossly and microscopically simu-
late fibroma or fibrothecoma. They are solid, firm
to fleshy and mostly white to tan-yellow with
vague nodularity. Histologically, the tumor dif-
fusely involves ovaries with alternating edema-
tous and cellular fibrothecomatous areas
(Fig. 10.27a). Mucin-laden signet ring cells may
be found as singles, small aggregates or forming
nests (Fig. 10.27b). Mucin production is obvious
or easily demonstrated by special stains. Small
glands, tubular structure, or glands with squamous
or endometrioid differentiation may be seen in
rare cases as minor components. Immunostains
may help to identify the primary tumors: gastric
primary is positive for CDX2 and HerParl, but
negative for ER; colonic primary is positive
for MUC2, MUCS, and CDX2 but negative for
HerParl and ER; breast primary is positive
for MUC1, CK7, and ER. Primary ovarian tumors
that may mimic Krukenberg tumor include clear
cell carcinoma with signet ring cell features and
mucinous carcinoid tumors with signet ring cells.
So-called primary Krukenberg tumor is likely a
poorly differentiated mucinous carcinoid tumor
arising from an ovarian teratoma. Krukenberg
tumor may simulate some benign and reactive con-
ditions, including fibrothecoma, massive ovarian
edema, and mucicarminophilic histiocytosis.
Colorectal carcinoma is the most common
source for metastasis and up to 80% are rectosig-
moid primaries. Misinterpretation as ovarian pri-
mary occurs in half of the cases clinically or
microscopically. The tumor involves one ovary in
40% of the cases. The tumor usually simulates an
endometrioid adenocarcinoma microscopically.
Features suggest a metastatic colonic carcinoma
include (1) the presence of extensive tumor
necrosis with accumulation of necrotic debris

(dirty necrosis, Fig. 10.28), (2) an adenocarcinoma
with low “FIGO” grade (open glands) but severe
cytological atypia (grade 3 nuclei and brisk
mitotic activity) and nuclear stratification, and
(3) an absence of squamous differentiation.
Combination immunohistochemistry of CK7,
CK20, and CDX-2 is very helpful in the differen-
tial diagnosis: colonic and appendiceal carcino-
mas are CK7-(80%), CK20+ (95%) and CDX-2+
(90-100%); gastric and pancreaticobillary carci-
nomas are CK7+ (80%), CK20+ (80-100%), and
CDX-2 + (60-100%); primary ovarian endo-
metrioid carcinomas are CK7+ (97-100%),
CK20-(90-100%), and CDX-2— (100%); and
primary ovarian mucinous carcinomas are CK7+
(100%), CK20+ (60%), and CDX-2+ (50%).

Low-grade appendiceal mucinous tumors
(low grade mucinous neoplasm or low grade
mucinous adenocarcinoma) involve ovary with
an extensive mucin production (pseudomyxoma
ovarii). Gross gelatinous appearance and micro-
scopic dissecting mucin pools with highly
differentiated mucinous epithelial cells are
characteristic. Frequently associated with pseudo-
myxoma ovarii, pseudomyxoma peritonei is a
clinical diagnosis and its presence essentially
establishes an appendiceal primary mucinous
tumor (Fig. 10.29).

Carcinoid tumors of GI tract, ileum as the
most common, or lung can metastasize to ovary.
They often present with carcinoid syndrome
clinically. The microscopic growth patterns are
insular (most common) or trebecular. Mucinous
carcinoid tumors are almost always appendiceal
primary. Bilateral involvement and the absence
of teratomatous elements are supportive evi-
dence of metastatic carcinoid tumor. Metastatic
carcinoid tumor may present first clinically in
rare cases, and the GI primary may not be evi-
dent until some months after the discovery of the
ovarian tumor.

Metastatic ~ pancreaticobillary — mucinous
tumor or carcinomas may greatly simulate an
ovarian primary mucinous tumor grossly and
microscopically. Bilateral involvement with
nodular ovarian lesions, histological heteroge-
neity of tumor areas ranging from benign cysta-
denoma, borderline mucinous tumor to frankly
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Fig. 10.28 Metastatic colorectal
adenocarcinoma. Note the
extensive tumor necrosis with
accumulation of necrotic debris
(dirty necrosis) (H.E. x40)

Fig. 10.29 Pseudomyxoma
peritonei. Note the microscopic
dissecting mucin pools with
highly differentiated mucinous
epithelial cells (H.E. x40)

invasive adenocarcinomas (Fig. 10.30a, b) and
an immunohistochemical profile of CK20+,
CK7+, MUC5+, and Dpc4- are diagnostic fea-
tures of these metastatic tumors.

Breast carcinoma is also a common source of
ovarian secondary tumor, although most are not
diagnostic challenging. Metastatic breast carci-
nomas are usually incidental findings with the
primary diagnosis well established in almost all
cases. Most are metastatic ductal carcinomas.
Breast lobular carcinomas may be interpreted as
granular cell tumor or carcinoid tumors, or
entirely missed due to their diffuse growth pat-
tern and low nuclear grade. Both ovarian and
breast carcinomas are commonly positive for ER

= e

S
B e

and PR. GCDF-15 positivity is helpful marker
for the breast primary.

Rare metastatic renal cell carcinomas can
simulate  ovarian clear cell carcinoma.
Monomorphism of the tumor cells, the absence
of hobnailing cells, the presence of intratumoral
hemorrhage, and sinusoidal vascular dilation are
helpful histological features of metastatic renal
clear cell carcinomas.

Metastatic urothelial carcinomas can be
separated from the ovarian transitional cell
tumors by clinical evaluation, the absence of
benign Brenner tumor component and an
immunohistochemical profile of CK7+, CK20+,
uroplakin+, and thrombomodulin+.
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10.5 Cytology

10.5.1 Exfoliative Cytology
in Pap Test

Similar to fallopian tube adenocarcinoma, ovarian
carcinoma should be suspected when cells diag-
nostic of adenocarcinoma noted in a relatively
clean background. The cytology is similar to that
of endometrial adenocarcinoma. Cytoloplasmic
vacuoles are common but intracytoplasmic neu-
trophils are usually absent. The finding of papil-
lary groups and psammoma bodies and the
absence of tumor diathesis should raise the
possibility of an ovarian primary.

10.5.2 Fine Needle Aspiration Biopsy

Until recently, the use of fine needle aspiration
biopsy (FNA) in the preoperative management
of patients with ovarian mass has not been widely
accepted because of the concern of the possibil-
ity of spilling the contents of tumor into the peri-
toneal cavity. However, for women who desire to
preserve ovarian function, FNA has been increas-
ingly utilized for the diagnosis and treatment of
nonneoplastic cystic lesions. Therefore, one of
the major goals of ovarian FNA is to distinguish
between nonneoplastic and neoplastic cystic
lesions since the former may be treated conser-
vatively while the latter will likely require surgi-
cal intervention. For patients with a prior ovarian
malignancy, FNA is also indicated to rule out
recurrent disease.

FNA of ovary may be performed via trans-
vaginal and transabdominal route, usually under
ultrasound guidance. In addition, FNA can be
performed under direct vision during laparos-
copy or laparotomy. Transrectal approach is sel-
dom utilized because of the concern regarding
infection. Sonographic criteria for identifying
cysts that can be safely evaluated by FNA include
size less than 10 cm in diameter, unilaterality,
thin, smooth cyst wall and septa, hypovascular,
low echogenicity, and the absence of ascites.

FNA is almost never performed for normal
ovaries. Various normal epithelial and mesen-
chymal components may be picked up inadver-
tently by the needles. Depending on the sampling
route, these components include squamous epi-
thelium, colonic epithelium, mesothelium,
fibroadipose tissue, and muscle. They should be
considered as contaminants.

10.5.3 Nonneoplastic Cysts

10.5.3.1 Follicular Cysts

Depending on the degree of maturation, the cel-
lularity of follicular cysts can vary from scant to
high. The background can be clean or hemor-
rhagic. The cellular component usually consists
of predominantly granulose cells. The latter
appear singly, loosely cohesive sheets, or three-
dimensional clusters. They resemble histiocytes
with small to abundant amount of foamy cyto-
plasm, round to oval nuclei, and small, distinct
nucleoli (Fig. 10.31). Nuclear grooves and mitotic
figures are sometimes noted. Atypical features
such as very high cellularity, nuclear enlargement,
high N:C ratio, prominent nucleoli, and frequent
mitotic figures, raising the possibility of a malig-
nancy. A benign diagnosis should favor when the
atypical features are spotty and cells typical of
granulose cells are present.

10.5.3.2 Endometriosis

The cystic fluid appears brownish black.
Cytologically, the predominant cellular compo-
nent is hemosiderin-laden macrophages in a
hemorrhagic background. A definitive diagnosis
requires the identification of endometrial cells,
which appear as variable size clusters of small
cells with scanty cytoplasm and small, hyperchro-
matic nuclei (Figs. 10.32 and 10.33). However,
endometrial cells are only present in some but not
all endometriotic cysts. Endometrial stroma, which
is immunoreactive with CD10, may rarely be
observed, particularly in cell-block preparation.
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Fig.10.31 Follicular cyst.
Cohesive cluster of granulose
cells with abundant amount of
granular to foamy cytoplasm,
uniform round to oval nuclei.
Distinct nucleoli are noted in
occasional cells (ThinPrep,
Papanicolaou, x400)

Fig. 10.32 Endometriosis.
Crowded group of glandular cells
with mild atypia (ThinPrep,
Papanicolaou, x400)

Fig. 10.33 Endometriosis.
Numerous hemosiderin-laden
macrophages are also noted
(ThinPrep, Papanicolaou, x400)
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10.5.3.3 Neoplastic Ovarian Cysts

Cystic changes can occur in any histologic sub-
types of ovarian neoplasms. Therefore, the fol-
lowing discussion is limited to the more common
cystic ovarian tumors, including serous and
mucinous ovarian tumors.

10.5.3.3.1 Serous Tumors

Cytologic findings vary with the histologic
grade of the tumors. Aspirates from serous
cystadenoma and cystadenofibroma are usu-
ally of scant cellularity and consists of bland
appearing cuboidal cells in cohesive clusters
and sheets. Individual cells have moderate
amount of nondescript cytoplasm, round to
oval nuclei, and small nucleoli. Ciliated epi-
thelial cells are occasionally noted (Fig. 10.34).
Histiocytes are often present in the back-
ground. A diagnosis of cystadenofibroma
should be considered when there is a conspicu-
ous presence of fibroblasts.

Aspirates of serous borderline tumor usually
contain papillary clusters of epithelial cells with
mild to moderate cytologic atypia. Psammoma
bodies may be present. It is impossible to dif-
ferentiate between serous borderline tumor and
well-differentiated serous papillary cystadeno-
carcinoma based on cytology alone because their

e

Fig.10.34 Serous cystadenoma.
Bland discohesive cuboidal cells
with cilia are noted (ThinPrep,
Papanicolaous, x400)

separation depends on the evaluation of stromal
invasion.

Serous papillary cystadenocarcinomas are
seldom aspirated because their sonographic
appearance usually does not meet the criteria for
evaluating ovarian cysts using FNA. In the rare
instances, the aspirates are cellular and com-
posed of three-dimensional clusters and papil-
lary groups of atypical epithelial cells. Necrosis
is frequent and may be the predominant finding.

10.5.3.3.2 Mucinous Tumors

Aspirates of mucinous tumors are characterized
by the presence of tall columnar epithelial cells
in a mucinous background. Individual cells dem-
onstrate round to oval, often peripherally placed
nuclei and cytoplasmic vacuolation (Fig. 10.35).
Cytologic and nuclear atypia increases as the
tumors progress from cystadenoma to borderline
tumor to cystadenocarcinomas.

10.5.3.3.3 Other Surface Epithelial Tumors

Other surface epithelial tumors, such as endo-
metrioid and clear cell ovarian carcinomas and
Brenners tumors, are seldom encountered in FNA
of ovary. The former two usually demonstrate
obviously malignant epithelial cells (Fig. 10.36).
Brenners tumor is characterized by the presence
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Fig. 10.35 Mucinous
cystadenoma. Papillary group
of mucin producing columnar
cells with basal-oriented,
bland appearing nuclei.
Scattered histiocytes are noted
in the background (ThinPrep,
Papanicolaou, x400)

Fig.10.36 Ovarian carcinoma,
high grade. Patient had a prior
history of oophorectomy for
ovarian carcinoma, now present
with pelvic mass. Aspirate of
FNA of the pelvic mass
demonstrates syncytial group of
highly pleomorphic epithelial
cells (direct smear,
Papanicolaou, x400)

Fig. 10.37 Colon carcinoma,
metastatic to ovary. Cohesive
group of pleomorphic columnar
and epithelioid cells in a
background of necrosis (direct
smear, Diff-Quik, x400)
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of relatively uniform cells with “coffee-bean”
shaped nuclei and nuclear grooves.

10.5.3.3.4 Metastatic Tumors

Metastatic tumors usually present with bilateral
ovarian involvement and do not usually meet the
sonographic criteria for FNA. It is not surprising
that there are only a few reports on the cytology of
metastatic tumors in the ovary in the literature. The
cytologic appearances in ovary are similar to those
seen in other parts of the body (Fig. 10.37).
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Chapter 11

Nonepithelial Tumor of Ovary

Keywords Ovary ¢ Nonepithelial * Germ cell
tumors ¢ Sex cord-stromal tumors

11.1 General Classification of
Nonepithelial Ovarian Tumors

Nonepithelial ovarian tumors are generally
grouped into germ cell tumors, sex cord-stromal
tumors and varieties of miscellaneous tumors,
including lymphomas and soft tissue tumors.

11.2 Ovarian Germ Cell Tumors

Ovarian germ cell tumors are neoplastic trans-
formations of ovarian primitive oocyte and
account for one-third of ovarian neoplasms. Over
95% are benign teratomas. Malignant immature
germ cell tumors account for only 3% of all ovar-
ian malignancies. While mature teratomas are
seen in all age groups, malignant immature germ
cell tumors are predominantly found in patients
younger than 30 years of age. Classification of
germ cell tumors is presented in Table 11.1.

Teratomas consist of tissue type(s) derived
from one, two or three embryonic germ layers
(ectoderm, endoderm, and mesoderm). Mature
teratomas are further classified into mature cystic
teratoma, mature solid teratoma, fetiform tera-
toma, and monodermal teratoma.

Mature cystic or solid teratomas may have all
three embryonic tissue types in any combination,

D. Chhieng and P. Hui (eds.), Cytology and Surgical Pathology of Gynecologic Neoplasms,

although ectodermal skin and its appendages are
always present as dominant components.
Ectodermal neuronal tissues (glia, cerebrum,
cerebellum, choroid plexus, and retina) may be
present in some cases (Fig. 11.1). Adipose tis-
sue, smooth and skeletal muscle, teeth, bone,
and cartilage are common mesodermal compo-
nents. Endodermal differentiation is frequently
represented by gastrointestinal, pulmonary, and
thyroid tissues. So-called fetiform teratoma is a
mature teratoma that has a gross resemblance to
a malformed developing fetus (homunculus).
Monodermal teratomas consist of exclusively
endodermal or ectodermal tissue types. Struma
ovarii is the most common monodermal tera-
toma of the endoderm. The tumor is seen mainly
in postmenopausal patients and may be hormon-
ally active. It has a solid or cystic, greenish
brown cut surface. Microscopically, the tumor
consists of normal or nodular hyperplastic thy-
roid tissue (Fig. 11.2). Carcinoids are the sec-
ond common monodermal teratoma although
frequently admixed with other teratomatous
components. A third of carcinoids are associ-
ated with clinical carcinoid syndromes. Four
histological types have been described: insular
(the most common, Fig. 11.3), trebecular, stru-
mal carcinoid (mixed carcinoid tumor and
struma ovarii), and mucinous carcinoid (carci-
noid tumor with goblet cell differentiation).
Mucinous carcinoid can be well differentiated
(without cytological atypia), atypical (with mild
to moderate cytological atypia) or carcinoma-
tous. Monodermal teratoma of the ectoderm
includes epidermoid cyst (cystic tumor lined by
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Fig. 11.1 Mature cystic
teratoma. Note the ectodermal
skin with its appendages and
ectodermal neuronal tissues
(glia, cerebellum, and choroid
plexus) (H.E. x20)

Fig.11.2 Strumal ovarii
(H.E. x40)

Fig. 11.3 Carcinoid tumor.
Note the insular growth pattern
in this case of primary ovarian
carcinoid (H.E. x200)
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mature squamous epithelium and filled with
large amount keratin debris) and neuroectoder-

mal tumors (ependymoma, neuroblastoma,
medulloblastoma, PNET, and glioblastoma
multiforme).

Malignant tumors may arise from a mature
teratoma. Squamous cell carcinoma is the most
common. Melanoma and various adenocarcino-
mas may occur in a mature cystic teratoma.
Malignant transformation of a struma ovarii may
lead to papillary or follicular thyroid carcinoma.

Immature teratomas are diagnosed when
malignant embryonic tissues (particularly the
embryonic neuronal tissue) are present, mostly
in a background of mature teratoma. They
account for 20% ovarian malignancies under the
age of 20. The immature embryonic components
are predominantly cellular immature glia with
scattered neuroepithelial rosettes and tubules
(Fig. 11.4a, b). In a poorly differentiated tumor,
immature mesodermal (cartilage, bone, skeletal
muscle) and endodermal (glands) may be pres-
ent. The histological grading of the tumor and
its metastasis are determined by the percentage
of embryonic neuronal components: grade 1
tumor with less than one low power field (4x
objective lens) of immature glia in any tumor
section; grade 2 tumor with more than one but
less than four low power fields of immature glia
in any slide; and grade 3 tumor with more than
four low power fields of immature glia in any
slide. Two-tier grading system has been pro-
posed: low-grade (grade 1) and high grade
(combined grades 2 and 3). It is important that
the grading is performed on the disorganized
embryonic neuronal tissue. Organoid develop-
ing fetal tissues should not be counted for the
grading, including mitotically active cerebrum,
cerebellum, and fetal cartilage. The extent of
surgery depends on the patient age, tumor grade,
extraovarian spreading, and desire to preserve
fertility. High-grade tumors and tumors with
peritoneal implants are treated with chemother-
apy. In rare cases, implants undergoing chemo-
therapy-induced maturation may continue to
grow (growing teratoma syndrome) and requires

additional surgery. Histological grading of the
tumor in a child may not be clinically relevant,
however.

Dysgerminoma is the ovarian counterpart of
seminoma of the testis. It is the most common
malignant germ cell tumor (50%). Two-thirds of
the tumor occur in the second and third decades.
The tumor is unilateral in over 90% of the cases
and has a size ranging from 1 cm to massive.
Grossly, it has a fleshy, whitish gray to pink cut
surface. Microscopically, the tumor consists of
diffuse proliferation of uniformly large, round
immature germ cells that have distinct cell bor-
ders, abundant clear cytoplasm and a centrally
located nucleus with a prominent central nucleo-
lus (Fig. 11.5a). Rare cases may have focal tro-
phoblastic  differentiation in the form of
syncytiotrophoblastic giant cells. The stroma con-
sists of thin to thick fibrous septa that are charac-
teristically infiltrated by mature lymphocytes
(Fig. 11.5b). Stromal luteinization or prominent
granulomatous reaction may be present in some
cases. The tumor has an immunohistochemical
profile of OCT4+, CD117+, vimentin+, PLAP+,
and CD30-.

Yolk sac tumor is the second most common
malignant germ cell tumor, remarkable for its
biosynthesis of alpha-fetal protein. Typically
rapidly growing, yolk sac tumor is seen mainly
in the second and third decades. The tumor is
friable, gray to yellow, frequently hemorrhagic
and necrotic. Conventional yolk sac tumor has a
reticular to cystic growth pattern. Loosely inter-
connected tubulocystic spaces are lined by prim-
itive tumor cells (Fig. 11.6a). The tumor cells
show marked size and shape variations and have
pale to clear glycogen-rich cytoplasm, large
hyperchromatic nuclei and prominent nucleoli.
Numerous mitotic figures are present. Schiller—
Duval bodies are the most characteristic
histological findings. These are glomeruloid
structures consisting of papillary arrangement
of the tumor cells around a central capillary
(Fig. 11.6b). Another characteristic finding is the
presence intra- and extracellular hyaline bodies
(Fig. 11.6¢c). Typical immunohistochemical
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profile of the tumor cells includes positivity for
AFP, alpha-1 antitrypsin, PLAP and cytokera-
tin, and negativity for CD117, CK7, EMA, and
OCT4. Histological variants of yolk sac tumor
include polyvesicular viteline yolk sac tumor
(variably sized and shaped cystic spaces lined by
flattened tumor cells), hepatoid yolk sac tumor
(compact large polygonal cells with abundant
eosinophilic cytoplasm and a centrally located
nucleus with a large nucleolus) and glandular
(intestinal or endometrioid) variants.

Embryonal carcinoma is rare and frequently
admixed with other types of germ cell tumor.
The mean age of the patients is 12 years old.
The tumor is a solid growth of large primitive
cells with amphophilic cytoplasm. The nuclei
are round and vesicular with coarse chromatin
and prominent nucleoli. Mitoses are numerous
and trophoblastic differentiation in the form of
syncytiotrophoblastic giant cells is almost
always present. Characteristic immunohis-
tochemical profile includes CD30+, OCT4+,
PLAP+, AFP+ and CDI117-. Trophoblastic
cells are positive for hCG. Near half of the
patients present with extraovarian spread at the
time of diagnosis.

Polyembryoma is a very rare germ cell tumor
characterized by the presence of numerous struc-
tures simulating normal or malformed early
embryos: an embryonic disk, amniotic space,
and yolk sac along with surrounding extra-
embryonic trophoblasts and mesenchyme. Mixed
teratomatous components are usually present.
Polyembryoma is a highly aggressive tumor if
untreated. Surgery combined with adjuvant che-
motherapy is current recommended.

Nongestational choriocarcinoma is extremely
rare in its pure form but present as a component
in 20% of mixed germ cell tumors. Histologically,
the tumor is similar to gestational choriocarci-
noma. Although the tumor is less responsive to
chemotherapy, current cytoreduction surgery
combined with chemotherapy results in a cure or
long-term remission in some cases.

Mixed germ cell tumors account for 10-20%
of malignant germ cell tumors. The most common
components are dysgerminoma and yolk sac
tumor, followed by immature teratoma.

11.3 Ovarian Sex Cord-Stromal
Tumors

Ovarian sex cord-stromal tumors are derived
from ovarian cell types found in the ovarian
cortex and hilum with differentiation toward
granulose cell, theca cell, gonadal stromal cell,
hilar cell, and their related Sertoli and Leydig
cell. Thecoma-fibromas are the most common
(90%), followed by granulosa cell tumor (7%),
Sertoli-Leydig cell tumor (3%), and unclassifi-
able sex cord-stromal tumors (<0.5%). They are
the most common hormone-producing ovarian
tumors with clinical manifestation of either
hyperestrogenism (granulosa cell tumors) or
hyperandrogenism (Sertoli-Leydig cell tumors).
Common entities of the ovarian sex cord-stromal
tumors are listed in Table 11.2.

11.3.1 Granulosa Cell Tumors

Granulosa cell tumors are separated into adult
(95%) and juvenile (5%) subtypes. Adult granu-
lose cell tumor is seen in menopausal or post-
menopausal women and is the most common
functional ovarian tumor associated with clinical
hyperestrogenism. The patients present fre-
quently with uterine bleeding, amenorrhea, endo-
metrial hyperplasia, or even endometrioid
carcinoma. The tumor is large, cystic, or solid
with hemorrhage, and almost always unilateral.
Microscopically, the tumor may have various
growth patterns: diffuse (Fig. 11.7a), macrofolli-
cular (Fig. 11.7b), microfollicular, insular
(Fig. 11.7c), trebecular (Fig. 11.7d), gyriform,
pseudopapillary, or sarcomatoid (Fig. 11.7e). The
common denominator of all adult granulosa cell
tumors is the presence of uniform, round, or oval,
haphazardly oriented tumor cells that have pale,
angulated nuclei with frequent nuclear grooves
(Fig. 11.7f). Call-Exner bodies are rosette-like
organization of tumor cells simulating those
found developing graafian follicles. They can be
numerous in microfollicular granulosa cell
tumor (Fig. 11.7g), but may be rare or absent in
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Table 11.2 Histological classifications of ovarian sex cord-stromal tumors

Variant/subtype

Variant/subtype

Variant/subtype Variant/subtype

Granulosa cell tumor  Adult granulosa

Juvenile granulosa

cell tumor cell tumor
Thecoma Thecoma, Luteinized thecoma
conventional
Fibrous tumor Fibroma

tumor

Sertoli-stromal tumor  Sertoli cell tumor

Sclerosing stromal

Sertoli-Leydig cell

Signet ring stromal  Fibrosarcoma
cell tumor

Sertoli-Leydig cell

tumor, tumor, retiform
conventional
Steroid cell tumor Stromal luetoma Leydig cell tumor Hilar cell tumor Steroid cell tumor, NOS

Sex cord tumor with
annular tubules

Gynandroblastoma

others. The mitotic activity is generally low
(<3/10 HPF). Frequent mitotic activity, particu-
larly the presence of atypical forms, may be seen
in a poorly differentiated granulosa cell tumor,
but differential diagnoses should be considered.
Rare adult granulosa cell tumors may have scat-
tered bizarre hyperchromatic tumor cells.
Reticulin special stain outlines nodules of granu-
losa cell tumor instead of individual tumor cells
seen in thecoma. Characteristic immunohis-
tochemical profile of the tumor cells includes
positivity for alpha-inhibin, calretinin, CKS,
CK18, S100, and CD99, but negativity for EMA
and CK?7. Differential diagnoses include undif-
ferentiated carcinoma, small cell carcinoma of
hypercalcemic type, thecoma/fibrothecoma, ste-
roid tumor, endometrial stromal sarcoma, endo-
metrioid adenocarcinomas, carcinoid tumor,
metastatic breast carcinoma, and metastatic mel-
anoma. Adult granulose cell tumor is notorious
for a long-term survival of the patient but even-
tual tumor recurrences after many years of
dormancy.

Juvenile granulosa cell tumor occurs in
patients under the age of 30. The tumor causes
isosexual pseudoprecocity in prepuberty girls,
whereas vaginal bleeding and endometrial hyper-
plasia in adults. Olier disease (enchondromato-
sis) and Maffucci syndrome (enchondromatosis
and hemangiomatosis) may coexist with the
tumor. Similar to the adult type, juvenile granu-
losa cell tumors are almost always unilateral and

large, solid to cystic ovarian masses with hemor-
rhage. Microscopically, the tumor consists of a
diffuse proliferation of granulosa cell in sheets
interrupted by varying sizes of follicle-like
spaces that may contain basophilic or eosino-
philic fluid (Fig. 11.8a). The tumor cells of juve-
nile granulosa cell tumor are round with
eosinophilic or clear luteinized cytoplasm with
nongrooved hyperchromatic nuclei (Fig. 11.8b).
Luteinized theca cells may form mantles around
the follicles. More atypical cells with marked
pleomorphism, multinucleation, and mitotic
activity are seen in 15% of the cases. Call-Exner
bodies are not present in a juvenile granulosa
cell tumor. Characteristic immunohistochemical
profile of the tumor cells includes positivity for
alpha-inhibin, calretinin, and CD99. Differential
diagnoses include adult granulosa cell tumor,
germ cell tumors, small cell carcinoma of hyper-
calcemic type, thecoma, clear cell carcinoma,
and metastatic melanoma. Only 3% of the stage
1 tumors recur and almost all recurrences hap-
pen within 3 years postsurgery.

11.3.2 Thecomas and Fibrous
Tumors

Thecomas are ovarian stromal tumors of lipid
containing theca cells, typically seen in a post-
menopausal patient and frequently producing



Fig. 11.7 Adult granulosa cell tumor (AGCT). Note vari-  oriented tumor cells that have pale, angulated nuclei with
ous growth patterns in different tumors: diffuse (a), macro-  frequent nuclear grooves (f). Call-Exner bodies are numer-
follicular (b), insular (c), trebecular (d), and sarcomatoid  ous in this microfollicular variant of adult granulosa cell
(e). All tumors have uniform, round or oval, haphazardly ~ tumor (g). All figures are at x40, except (f) and (g) (x200)
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Fig. 11.8 Juvenile granulosa cell tumor (JGCT). (a) Note the diffuse proliferation of granulosa cells in sheets (H.E. x40). (b) The tumor cells are round with eosinophilic or

clear luteinized cytoplasm but nongrooved hyperchromatic nuclei (H.E. x200)
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estrogen or androgen. The tumor is solid and
yellow. The proliferating cells are round or oval
with abundant ill-defined cytoplasm that contains
lipid or vacuoles (Fig. 11.9). Sheets of tumor
cells are vaguely interspersed by fibrous bands
with collagen deposition. No cytological atypia
is present, although rare larger bizarre cells of
degenerative nature may be present. Fibrothecoma
contains significant amount of spindle fibroblas-
tic elements. Reticulin fiber is present around
each tumor cell or rarely small groups of tumor
cells, in contrast to the absence of reticulin within
tumor nests in a granulosa cell tumor.

Luteinized thecoma is a fibromatous or the-
comatous tumor with the presence of single or
small nests of luteinized cells that stand out as
large round cells with abundant clear cytoplasm.
Rare luteinized thecoma occurs in association
with sclerosing peritonitis, a spindle cell prolif-
eration containing numerous lutein cells involv-
ing peritoneum.

Sclerosing stromal tumor is a benign spindle
cell tumor in young adult with a mean age of
27 years. These are solid tumors with yellow
edematous cut surface. Lobulated cellular prolif-
eration alternating with paucicellular edematous
area is characteristic (Fig. 11.10). The proliferat-
ing cells are short spindle, vacuolated lutein cells
and fibroblasts with a sclerosing background of
collagen deposition and hemangiopericytomatous
vasculatures. The tumor cells are immunoreactive

Fig. 11.9 Thecoma. Note sheets
of round or oval tumor cells with
abundant ill-defined cytoplasm
that contains lipid or vacuolated
(H.E. x40)

to vimentin, alpha-inhibin, calretinin, SMA, and
CD34.

Signet-ring stromal tumor is a stromal tumor
with diffuse presence of vacuolated cells of sig-
net-ring cell appearance in a background of
fibroma. This rare tumor is seen in an adult
patient, and the main differential diagnosis is
Krukenberg tumor.

11.3.3 Sertoli-Stromal Cell Tumors

1. Sertoli cell tumors are usually nonfunctional
tumors in a young woman (mean age of 30).
Rare lipid-rich variant may produce estrogen
and the oxyphilic type may be associated with
Peutz—Jeghers syndrome. The tumor consists
of lobules of hollow or solid tubules lined by
columnar or cuboidal cells with pale to eosino-
philic cytoplasm. Lipid rich tumors have strik-
ingly clear lipid laden cytoplasm. Absence of
Leydig cells separates it from a Sertoli-Leydig
cell tumor (see below).

2. Sertoli-Leydig cell tumors account for less
than 0.5% of ovarian tumors with more than
two-third diagnosed under the age of 30. They
produce androgen leading to clinical viriliza-
tion in 30-50% of the cases. Almost always
unilateral, these tumors are yellow with solid
to cystic cut surface. The tumors are subtyped
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Fig. 11.10 Sclerosing stromal
tumor. Note the lobulated
cellular proliferation alternating
with paucicellular edematous
area and hemangiopericytoma-like
vasculatures (H.E. x40)

histologically into well differentiated (10%),
intermediate-differentiated (50%) and poorly
differentiated (35%). Well-differentiated
tumors consist of lobules of tubular prolifera-
tion of mature Sertoli cells (columnar to
cuboidal in shape and containing eosinophilic
cytoplasm and small round or angulated
nuclei), intimately admixed with single to
nest of Leydig cells (Fig. 11.11a). Reinke
crystals may be found in Leydig cells but
absent in many cases. Intermediately differ-
entiated tumors have lobules or irregular
masses of solid sheets, cords, or nests of
immature Sertoli cells, separated by fibrous
bands (Fig. 11.11b). Subtle abortive tubular
formations and rare hollow tubules may be
appreciated. Mitoses are commonly present.
Leydig cell aggregates are present at the
periphery of the lobules (Fig. 11.11c). Poorly
differentiated tumors are solid and sarcoma-
toid with immature, spindled Sertoli cells
arranged in only vague trabecular pattern
(Fig. 11.11d). There are numerous mitotic
figures. Leydig cell may be lacking or diffi-
cult to be found. Sertoli-Leydig cell tumor
with heterologous elements is seen in one-
fifth of the cases, such as mature to immature
mucinous glands, cartilage, and muscle.

Retiform Sertoli—Leydig cell tumor is seen
in patients of younger age (mean age of 15 years).
The tumor has growth patterns resembling the

rete testis but frequently admixed with conven-
tional Sertoli-Leydig cell tumor of intermediate
to poor differentiation. The tumor may be cystic
grossly. Histologically, it consists of elongated,
slit-like tubules, or papillae of various calibers
(Fig. 11.11e). Solid tubules or nest of immature
Sertoli cells are easily found.

Sertoli-Leydig cell tumors have an immuno-
histochemical profile with cells positive for
vimentin, cytokeratin, alpha-inhibin, calretinin,
PR, and androgen receptor. Differential diagno-
ses are broad, including ovarian epithelial
tumors (endometrioid and serous carcinoma),
Krukenberg tumor, trabecular carcinoid tumor,
struma ovarii, ependymoma, teratoma, and yolk
sac tumor. All clinically malignant Sertoli—
Leydig cells tumor are of poorly differentiated
ones and those with mesenchymal heterologous
components. Retiform tumor appears to be more
aggressive in general although inconclusive.
Intraabdominal spread without distant metasta-
sis is typical.

11.3.4 Steroid Cell Tumors

Steroid cell tumors are rare hormone-secretion
tumors with cells resembling lutein cells, Leydig
cell, or adrenal cortical cells. All types of ste-
roid cell tumors express alpha-inhibin and may
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tumor. (a) Well-

Fig. 11.11 Sertoli-Leydig cell
differentiated tumors consist of lobules of tubular prolifera-
tion of mature Sertoli cells (H.E. x200). (b) Intermediately
differentiated tumors have lobules or irregular masses of
solid sheets, cords or nests of immature Sertoli cells,
separated by fibrous bands (H.E. x100). (¢) Leydig cell

contain minor foci of pleomorphic cells of
degenerative nature.

1. Pregnancy luteoma is a tumor-like condi-
tion, frequently seen as an incidental finding

aggregates are present at the periphery of the lobules
(H.E. x100). (d) Poorly differentiated tumors are solid and
sarcomatoid with immature, spindled Sertoli cells arranged
in only vague trabecular pattern (H.E. x40). (e) Rete form
Sertoli-Leydig cell tumor has growth patterns resembling
the rete testis (H.E. x100)

during the cesarean section or tubal ligation
procedures. The tumor is bilateral in one-
third of the cases. It is average of 7.0 cm in
size and is red to yellow solid. Histologically,
it is well demarcated from the ovarian
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stroma and consists of luteinized steroid
cells (Fig. 11.12). Mitotic activity may be
abundant. Dystrophic calcification may be
present.

. Stromal luteomas are benign, unilateral small

(<3 cm) tumors arising from the ovarian
stroma and associated with stromal hyperth-
ecosis in a postmenopausal patient. The
patients commonly present with hyperestrin-
ism (60%) or masculinization (20%). The
tumor consists of nodular growth of lipid-
depleted lutein cells in nest or diffuses
arrangements, surrounded by ovarian stroma,
which may be hyalinized.

3. Leydig cell tumors are mostly found within

the hilum of the ovary (hilus cell tumor). The
patients typically present with virilization
(80%). The tumor is unilateral, reddish-brown
nodule consisting of Leydig cells with abun-
dant eosinophilic cytoplasm and identifiable
Reinke crystals (Fig. 11.13). Hilar cell hyper-
plasia is frequently present. Leydig cell tumors
are benign.

. Steroid cell tumors, not otherwise specified

account for 60% of steroid cell tumors. The
patients are generally younger with a mean age
of 43 years. These unilateral tumors are larger
(8.0 cm in average) and have a yellow-brown

Fig. 11.12 Pregnancy luteoma
(H.E. x200)

Fig.11.13 Leydig cell tumor
(H.E. x100)
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cut surface. Microscopically, the tumor consists
of diffuse proliferation of large polygonal or
round cell with abundant eosinophilic or lipid-
rich cytoplasm (Fig. 11.14) and centrally
located small nuclei. One-third of the tumors
are clinically malignant. Large tumor size
(>7 cm), two or more mitosis/10 HPF, necrosis,
hemorrhage, and significant nuclear atypia are
features associated with clinical malignancy.

Sex cord tumor with annular tubules (SCTAT) is
a rare but histologically distinct tumor involv-
ing young patients in their 20s or 30s. Peutz—
Jeghers syndrome is present in one-third of
the cases and associated with bilateral tumors.
The tumors are unilateral and produce estrogen
when not associated with Peutz—Jeghers syndrome,

Fig. 11.14 Steroid cell tumor,
not otherwise specified. Note the
diffuse proliferation of large
polygonal or round cell with
abundant eosinophilic or
lipid-rich cytoplasm (H.E. x40)

Fig. 11.15 Gonadoblastoma
(H.E. x100)

however. Microscopically, the tumor consists of
distinct simple to complex ring-shaped tubular
structures containing cribriform or punched-out
acellular hyalinized spaces. Palisading of tumor
cells around the periphery of the nests is charac-
teristic. Calcification or psammoma bodies are
frequently present. Tumors associated with
Peutz—Jeghers syndrome are almost always
benign, whereas those without are clinically
malignant in 20% of the cases.

Gonadoblastoma is a tumor arising from dysge-
netic gonads of 46XY genotype. The tumor is com-
posed of immature germ cells (dysgerminoma,
yolk sac tumor or others) and sex cord-stromal cells
(granulosa cell tumor or Sertoli cell tumors). Leydig
cells are present in the stroma (Fig. 11.15).
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Gynandroblastomas are very rare tumors of
young adult with histological differentiations
toward both granulosa-stromal and Sertoli-
stromal cells. They are almost always benign
clinically.

11.4 Miscellaneous Primary
Ovarian Tumors

Primary lymphomas: diffuse large B cell lymphoma
(Fig. 11.16) and Burkitt’s lymphoma (Fig. 11.17)
are two most common primary lymphomas of the
ovary. Varieties of soft tissue tumors rarely occur

Fig. 11.16 Diffuse large B cell
lymphoma (H.E. x200)

Fig. 11.17 Burkett’s lymphoma
(H.E. x200)

as primary ovarian masses, including leiomyoma,
leiomyosarcoma, hemangioma, angiosarcoma,
adenomatoid tumor, paraganglioma, and myx-
oma. Primary ovarian ependymoma is a rare
tumor with histological similarity to that of the
CNS primary (Fig. 11.18).

11.5 Cytology

11.5.1 Mature Cystic Teratomas

The most common germ tumor involving the
ovary is mature cystic teratoma. Aspirates from
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Fig. 11.18 Eppendymoma
(H.E. x100)

Fig. 11.19 Mature Cystic
Teratomas. Tissue fragment
consisting of keratinized debris,
anucleated squames, and
squamous cells are noted (cell
block preparation, H.E. x100)

such tumor typically consist of keratinized debris,
squamous cells, and other amorphous debris
(Fig. 11.19). Other cellular components that may
be present include sebaceous cells, adipose
tissue, intestinal, and respiratory type epithelium,
cartilage, and hair strands.

11.5.2 Dysgerminoma

Dysgerminoma may rarely undergo cystic
changes. Cytologically, it resembles its testicu-
lar counterpart and is characterized by large
neoplastic cells with round nuclei, vesicular

chromatin,

and prominent nucleoli. Small
mature lymphocytes are usually present
(Fig. 11.20). Trigoid background, best appreci-
ated with Diff-Quik stain, are noted in less than
half of the cases.

11.5.3 Other Germ Cell Tumors

Nonseminomatous germ cell tumors include
embryonal carcinoma, yolk sac tumor, and cho-
riocarcinoma. The aspirates of these tumors
often demonstrate cohesive groups of pleomorphic
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Fig. 11.20 Dysgerminoma.
Predominantly discohesive large
cells with vesicular nuclei and
prominent nucleoli. Small, round
lymphocytes are noted in the
background (ThinPrep,
Papanicolaou, x400)

epithelioid cells with prominent nucleoli. The
cytoplasm is usually scant with indistinct cell
borders, resulting in a syncytial growth pattern.
In addition, the neoplastic cells can also demon-
strate a papillary and/or glandular arrangement.
Necrosis is frequently noted, resulting in a cystic
appearance.

11.5.4 Granulosa Cell Tumors

The majority of the sex cord-stromal tumors are
solid tumors with the exception of granulose cell
tumors, which are partly solid and partly cystic.

Aspirates are cellular and consist of relatively uni-
form cells singly or in loosely cohesive clusters.
Rosettes formation may be noted. The tumor cells
are small with scant cytoplasm, oval nuclei with
nuclear grooves and distinct nucleoli.
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Chapter 12
Tumors of Peritoneum

Keywords Peritoneum  Mesothelioms ® Ascites
¢ Pelvic washing * Immunohistochemistry

12.1 General Classification
of Tumors of Peritoneum

Primary peritoneal tumors and tumor-like condi-
tions of secondary mullerian system include vari-
ous endometrioid, serous, and mucinous lesions.
Endometriosis is the most common tumor-like
condition resulting in a significant morbidity in
women of reproductive years of age. In addition,
preneoplastic hyperplasia and carcinomas (clear
cell and endometrioid carcinomas) may arise
from endometriosis. Primary peritoneal serous
carcinoma is a frequent differential diagnosis
from that of the ovarian primary. Diffuse involve-
ment of surfaces of various abdominal organs
and minimal (<5 mm in size) ovarian parenchy-
mal involvement are diagnostic criteria for a peri-
toneal serous carcinoma. Various serous and
mucinous cytadenomas and borderline tumors
may present as extraovarian primaries. Metastatic
carcinomas are the most common tumors involv-
ing the peritoneum. Gestational trophoblastic
tumors primarily involving the peritoneum are
extremely rare, including gestational choriocarci-
noma and intermediate trophoblastic tumor
(PSTT and ETT, see Chap. 8).

D. Chhieng and P. Hui (eds.), Cytology and Surgical Pathology of Gynecologic Neoplasms,

12.2 Mesotheliomas

Mesotheliomas of the peritoneum may be
classified into benign (adenomatoid tumor,
benign multicystic mesothelioma, well-differen-
tiated papillary mesothelioma) and malignant
(malignant mesothelioma and intraabdominal
desmoplastic small round cell tumor).

Adenomatoid tumors generally involve the
uterus and fallopian tube, and only rarely arise
from the peritoneal mesothelium.

Multicystic mesothelioma or mesothelial cyst
is usually an incidental finding during a laparo-
tomy. The lesion consists of multilocular cysts
containing clear fluid and lined by simple benign
mesothelium (Fig. 12.1). The lesion is benign.

Well-differentiated papillary mesotheliomas
are solitary or multiple papillary proliferations
of mesothelial cells. The lesions are usually
small (<2 cm) and involve pelvic peritoneum
and omentum. The papillae are covered by
monolayer of cuboidal to flattened mature meso-
thelial cells (Fig. 12.2). The stroma may be
edematous to fibrous. Solitary lesions are benign.
When multiple lesions are present, each lesion
should be carefully sampled to rule out concur-
rent invasive malignant mesothelioma.

Malignant mesotheliomas of the peritoneum
in female are not associated with occupational
exposure to asbestos. The gross and microscopic
features are similar to those involving the pleura.
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Fig.12.1 Multicystic
mesothelioma. Note the
multilocular cysts containing
clear fluid and lined by simple
benign mesothelium (H&E, x20)

Fig. 12.2 Well-differentiated
papillary mesothelioma. Note the
papillary proliferation and
single layer of cuboidal to
flattened mature mesothelial cells
(H&E, x40)

Most tumors are epithelial type with tubulopap-
illary or papillary growth patterns (Fig. 12.3a, b).
Solid, sarcomatoid, biphasic, or deciduoid vari-
ants are encountered in rare cases. The major dif-
ferential diagnosis is mullerian serous carcinoma.
Tubulopapillary growth, relatively uniform
polygonal tumor cells, mild to moderate nuclear
atypia, uncommon mitotic figures and immuno-
histochemical positivity for caldesmon and cal-
retinin but ER and Ber-EP4 are features strongly
favor mesothelioma over serous carcinoma.
Intraabdominal desmoplastic small round-
cell tumor is of uncertain histogenesis although a
mesothelial origin has been proposed. This is
generally a pediatric tumor involving adolescents
and young adults of both genders. The tumor con-
sists of multinodular firm masses involving

peritoneal surface with invasion of the underlying
organs. Microscopically, the tumor is character-
ized by solid growth of epithelioid cells in sheet
or nest that are separated by prominent desmo-
plastic fibrous component (Fig. 12.4a, b). The
tumor cells are uniform small to medium size
with indistinct cell borders and little cytoplasm.
The nuclei are typically round to oval and hyper-
chromatic ~ with  inconspicuous  nucleoli.
Numerous mitoses are present. The tumor cells
are characteristically positive for cytokeratin,
NSE, desmin, WT-1, and vimentin. Staining of
CD99, MOC-31, Ber-EP-4, and neuroendocrine
markers may also be positive in some cases.
Moleculardemonstrationof#(11;22)translocation
or its associated chimeric transcript between
EWS and WT genes is diagnostic. This is a
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highly aggressive tumor with a mortality over
90% regardless of surgery and/or chemotherapy
at current time.

12.3 Other Mesenchymal Tumors

Diffuse Intraabdominal leiomyomatosis is rare
smooth muscle proliferation characterized by
the presence of several to numerous subserosal
nodules of leiomyomas of <1 cm in size (see
Chap. 7). Other mesenchymal tumors include
solitary fibrous tumor, inflammatory myofibro-
blastic tumor, calcifying fibrous tumor, and vari-
ous sarcomas.

12.4 Cytology

Peritoneal cytology plays an important role in
the diagnosis and staging of many abdominal
and gynecologic neoplasms. For example, ascites
may be the initial presentation of these neo-
plasms or the first sign of disease recurrence and
diagnosis can be confirmed by cytologic exami-
nation of the peritoneal fluids. For patients with
gynecologic neoplasms, peritoneal washing
cytology has been utilized in the initial resection
as well as the second look laparotomies to pro-
vide valuable information that can impact

Fig. 12.5 Reactive mesothelial
cells. A three-dimensional
papillary group of reactive
mesothelial cells (ThinPrep,
Papanicolaou, x400)

prognosis and therapeutic decision, particularly
in the absence of gross evidence of peritoneal
involvement. Brushings and/or scraping from
the surfaces of the liver and diaphragm can also
been used to determine if there is any disease
extension beyond the pelvic. To minimize iatro-
genic contamination, peritoneal washing should
be performed as an initial step of the laparotomy
before any exploration.

12.4.1 Cytology of Benign
and Nonneoplastic Conditions

Normal mesothelial cells do not exfoliate.
Therefore, any exfoliated mesothelial cells pres-
ent are a response to the pathologic process
causing the ascites. These reactive mesothelial
cells can appear singly or in groups of variable
sizes. The latter can be three-dimensional clus-
ters, papillae, cell-in-cell, and even single filing.
The cellular clusters often demonstrate lobu-
lated, knobby borders. A characteristic feature
is the presence of clear space, or window
between adjacent cells due to the presence of
long microvilli on the surface of the cells
(Figs. 12.5 and 12.6). Another characteristic
feature is that cytoplasm is dense in the central
area (due to perinuclear accumulation of fila-
ments) and pale in the periphery, resulting in
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two-tone staining. Blunt cytoplasmic processes
or projections as well as cytoplasmic vacuoles
may be noted. The nuclei are usually central or
slightly eccentrically located. Nucleoli range
from inconspicuous to prominent. Bi- and multi-
nucleation are common. Mitotic figures may be
present but are not indicative of malignancy.
Reactive mesothelial cells can demonstrate a
wide range of morphologic appearance.
Another cellular component is histiocytes
which tend to have indistinct cytoplasmic borders
and sometimes phagocytic vacuoles (Fig. 12.7).
They do not form papillae and three-dimensional
cohesive groups. Histiocytes may be difficult to

Fig. 12.6 Reactive mesothelial 7
cells. Papillary group of
mesothelial cells with nuclear
enlargement and distinct nucleoli
(ThinPrep, Papanicolaou, x400)

Fig. 12.7 Histiocytes.
Predominantly discohesive &
epithelioid cells with slightly
eccentric nuclei and abundant
foamy cytoplasm (ThinPrep,
Papanicolaou, x400)

distinguish from reactive mesothelial cells. Cells
from lung, liver, muscle, cartilage, skin, and
appendages, and fat can be seen from time to time
in fluid as they are “picked up” by the needle dur-
ing paracentesis.

For peritoneal washing, the mesothelial
cells are often stripped from the underlying
connective tissue and therefore, appear as two-
dimensional, honey-comb like, flat sheets. The
latter can be folded or compressed (Fig. 12.8).
The nuclei are round to oval and centrally
located with fine granular chromatin and usu-
ally a small, distinct nucleolus. Bi-lobulation,
nuclear grooves, and multinucleation may be
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Fig. 12.8 Pelvic washing. '
Monolayered sheet of mesothelial
cells with round to oval to kidney
shaped nuclei, abundant
nondescript cytoplasm, and
well-defined cytoplasmic borders
(ThinPrep, Papanicolaou, x400)

Fig. 12.9 Endosalpingiosis.
Small clusters of cuboidal cells
with scant cytoplasm and bland
appearing nuclei. Ciliated
cytoplasm is noted (see circle)
(ThinPrep, Papanicolaou, x400)

seen. The cytoplasm is thin and polygonal in
shape.

12.4.1.1 Endosalpingiosis

It is characterized by the presence of scattered
small clusters and papillary groups of cuboidal
and low columnar cells with scant cytoplasm and
round to oval and bland nuclei (Fig. 12.9).
A definitive diagnosis relies on the identification
of cilia. The differential diagnosis includes
serous neoplasia especially when there are many
and/or large cell clusters with features suggest-
ing endosalpingiosis.

12.4.1.2 Collagen Balls

They appear round to oval nodules of collagen,
which appears metachromatic with Diff-
Quik stain and pale blue with Papanicolaou
stain, surrounded by flattened mesothelial cells
(Fig. 12.10). The finding of collagen balls has no
clinical significance.

12.4.2 Psammoma Bodies

Psammoma bodies are round structures that are
composed on concentric laminated circles of
calcification (Figs. 12.11 and 12.12). Psammoma
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Fig. 12.10 Collagen balls.

Ova nodules of blue extracellular
matrix surrounded by mesothelial
cells (ThinPrep, Papanicolaou,
x400)

Fig.12.11 Psammoma bodies.
Calcified body with concentric
laminations and associated
metastatic ovarian carcinoma
(cell block, H&E, x200)

Fig.12.12 Psammoma bodies.
Calcified body with concentric
laminations and associated
reactive mesothelial cells
(ThinPrep, Papanicolaou, x400)
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bodies can be observed in 16% of peritoneum
fluid specimens. About 55% of cases with
psammoma bodies are associated with malignant
neoplasms. The remaining 45% of cases are
associated with various benign conditions, inclu-
ding ovariancystadenoma/cystadenofibroma,
papillary mesothelial hyperplasia, endosalpin-
giosis, and endometriosis.

12.4.3 Neoplastic Conditions

12.4.3.1 Metastatic Adenocarcinoma

The key to diagnose a metastatic adenocarcinoma
in fluid specimens is the finding of foreign cells
with malignant features (Fig. 12.13). At low mag-
nification, tumor cells form large aggregates, cell
balls, papillae, and acini. Cell balls, often multiple,
are round cellular aggregates with smooth, com-
munity borders. “Cannonballs” refer to the presence
of large cell balls and are diagnostic of a metastatic
malignancy. Acini are three-dimensional clusters
with hollow center. Papillae are three-dimensional
clusters that are longer in one dimension than in the
others. Neoplastic cells can also arrange in chains
or “Indian file.” Single cells are frequent. Rarely,
signet ring cells with large cells may be present.
The background is usually nonspecific.

Individual malignant cells appear round to
oval with nuclear enlargement, high N/C ratio,

Fig. 12.13 Metastatic ovarian
carcinoma. Two types of cells
are present. Reactive
mesothelial cells arranged in
two-dimensional sheets and
metastatic ovarian carcinoma in
three-dimensional clusters
(ThinPrep, Papanicolaou, x100)

irregular nuclear membranes, and prominent
nucleoli (Fig. 12.14). However, hyperchormasia
may not be obvious. The cell borders are poorly
defined and the cytoplasm is often basophilic
and may contain vacuoles. Giant cells and multi-
nucleated cells can be seen.

Mesothelial cells, both reactive and malig-
nant, can mimic metastatic adenocarcinoma and
therefore, can result in both false positive and
negative diagnoses. Table 12.1 summarizes the
differential features for adenocarcinoma and
mesothelial cells in fluids.

12.4.3.2 Borderline Serous Ovarian Tumors

It is characterized by the presence of branching
papillary groups with smooth border. Individual
cells demonstrate mild to moderate cytologic
atypia with high N:C ratio, slightly irregular
nuclear membranes, and inconspicuous nucleoli
(Figs. 12.15 and 12.16). Despite the cytologic
atypia, the nuclei often appear monomorphic.
Cytoplasm is scant with infrequent vacuolation.
Single cells are usually rare and psammoma bod-
ies can be present.

Differential diagnosis includes mesothelial
hyperplasia, endosalpingosis, and well-differen-
tiated serous carcinoma. The papillary groups in
mesothelial hyperplasia are less likely to
demonstrate branching. The finding of ciliated
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cells favors endosalpingiosis. The presence of
conspicuous number of single atypical cells sug-
gests a carcinoma.

12.4.3.3 Pseudomyxoma Peritonei

Itis referred to the presence of abundant amount
of mucinous material in the peritoneal cavity in
association with a low-grade mucin-producing

Fig. 12.14 Metastatic ovarian
carcinoma. Individual cells
demonstrate moderate amount of
cytoplasm with infrequent
vacuolation. Nuclei are markedly
enlarged with vesicular
chromatin and prominent
macronucleoli (ThinPrep,
Papanicolaou, x400)

tumor. The latter is often originated from ovary,
appendix, or both. Rarely, other gastrointesti-
nal, pancreatic, and uterine neoplasms may also
be the sources. Cytologically, the specimen is
composed of thick mucus which is difficult to
smear (Fig. 12.17). The tumor cells are often
sparse and consist of cohesive sheets and
strips of bland-appearing tall columnar cells
with mucin vacuoles, resembling endocervical
epithelium.

Table 12.1 Differential diagnosis of adenocarcinomas and mesothelial cells in fluid

Cytologic features

Mesothelial cells

Adenocarcinoma

Presentation No foreign cells

Cell arrangement

Foreign cells with
malignant features

Cell balls Lobulated, knobby borders Smooth, community
borders

Acinar pattern Absent (intercellular window Present
mistaken as lumen)

Cell-in-cell pattern Present Absent

Intercellular window Present Absent

Signet ring cells Rare Sometimes

Cytoplasm

Borders Well defined Variable

Texture Dense center, with pale Homogeneous
periphery

Staining Two tone Uniform

Cytoplasmic blebs Present Absent

Nuclei

Location Central or paracentral Eccentric

Bi- and multinucleation Common Rare

N/C ratio Variable Moderate to markedly

increase
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Fig. 12.15 Serous borderline
tumor. Papillary groups of mildly
atypical glandular cells
(cytospin, Diff-Quik, x200)

Fig. 12.16 Serous borderline
tumor. Papillary groups of mildly
atypical glandular cells
associated with psammoma
bodies (cell block preparation,
H&E, x200)

Fig. 12.17 Pseudomyxoma
peritonei. Scattered histiocytes in
a background of abundant mucin.
No epithelial cells are noted in
this example (direct smear,
Papanicolaou, x400)

12.4.3.4 Primary Malignant Mesothelioma

To correctly diagnose mesothelioma on cytology,
one needs to recognize its mesothelial origin and

its malignant nature. Table 12.2 summarizes the
differential diagnosis between reactive mesothe-
lial cells and mesothelioma. Unfortunately, there
is much overlap in the morphology between
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Table 12.2 Differential diagnosis between reactive mesothelial cells and mesothelioma in cytology

Cytologic features

Reactive mesothelial cells

Mesothelioma

Cellularity Variable
Cell arrangement
Flat, monolayered sheets Frequent

Three-dimensional cell groups

Papillae Less frequent
Cells

Size

Spindle-shaped cells Absent

Giant and multinucleated cells Rare

Nuclear membrane Smooth
Macronucleoli Absent
Immunophenotyping

EMA (membranous) 16%

Desmin (cytoplasmic) 84%

p53 (nuclear)
Aneuploidy 0%

Fewer, smaller, and flatter

8% (weak and few)

Highly cellular

Infrequent
Abundant, large, and more complex
More frequent

Larger and more variable
Sometimes

Frequent

Irregular

Present

5%
22%
57%
53%

mesothelioma and reactive mesothelial cells
(Fig. 12.18). One important clue in diagnosing
mesothelioma is the presence of “more and big-
ger cells in more and bigger clusters” at low
power magnification. In some instances, the
differences between the two entities can be quite
subtle.

12.4.3.5 Primary Peritoneal Carcinoma

Cytologically, primary peritoneal carcinoma is
indistinguishable from metastatic ovarian serous
carcinoma.

12.4.3.6 Role of Peritoneal Washing
Cytology in Gynecologic
Malignancies

Peritoneal washing is recommended for patients
who undergo laparotomy for gynecologic neo-
plasm. The purpose is to detect any occult extrao-
varian or uterine spread of disease in patients
with locally confined tumor. Patients with a neg-
ative peritoneal washing are more likely to have
a better prognosis than patients with a positive
peritoneal washing. In most instances, a positive
peritoneal washing is often associated with other
poor prognostic findings, such as nodal metastasis

or extrauterine involvement, and therefore does
not have independent prognostic value. However,
a positive peritoneal washing can negate other
favorable prognostic factors, which can result in
the need for additional radiation or chemother-
apy. Therefore, peritoneal washing status is
incorporated in the FIGO staging protocol for
both ovarian and endometrial carcinoma.

For patients with ovarian carcinoma, a posi-
tive peritoneal washing will raise the stage
from FIGO Stage IA or 1B to Stage IC. For
patients with endometrial carcinoma, the inci-
dence of positive washing ranges from 7 to
20% for all stages. Patients with well-differen-
tiated endometrial carcinomas with only mini-
mal or superficial myometrial invasion are
rarely associated with positive peritoneal wash-
ing. Nonetheless, according to the current stag-
ing protocol, a positive peritoneal cytology in
women with disease confined to the uterus will
result in upstaging from Stage I or II to III.
However, the data regarding the prognostic
value of positive peritoneal cytology in women
with Stage I and II endometrial carcinoma has
been conflicting.

Seven to twenty-one percent of patients with
cervical carcinoma have positive peritoneal
washing and is almost always associated with
other poor prognostic factors. Patients with ade-
nocarcinomas are more likely to have positive
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Fig. 12.18 Malignant

Mesothelioma, well differentiated.

Small papillary groups of ’
mesothelial cells with moderate

nuclear enlargement and distinct .-
nucleoli. The cytology morphology
overlaps with that of reactive
mesothelial cells. Subsequent
biopsy reveals invasion of the
underlying stroma by neoplastic
mesothelial cells (ThinPrep,
Papanicolaou, x400)

peritoneal washing than those with squamous
cell carcinomas.

12.4.4 Ancillary Studies

12.4.4.1 Mesothelial Cells Versus
Adenocarcinoma

Various ancillary studies are often used to help in
the distinction between mesothelial cells and
adenocarcinomas. Demonstration of neutral
mucin production by cytochemistry, particularly
mucicarmine, differentiates adenocarcinoma
from mesothelial cells. However, cytochemical
stains are relatively insensitive. In addition, up to
2-5% of the well-moderately differentiated
mesotheliomas are mucicarmine positive which
usually disappears after the treatment with
hyaluronidase.

Electron microscopy has also been used in
differentiating mesothelial cells from adenocar-
cinoma by demonstrating long, thin “bushy”
microvilli in the mesotheliomas. Since certain
adenocarcinomas can possess short microvilli,
some authors suggested that only microvilli with
a length/diameter ratio of 15 or above should be
considered to be strongly supportive of mesothe-
lioma. However, poorly differentiated epithelial
and sarcomatous mesotheliomas may lack
microvilli. Furthermore, the availability of ade-
quate material, sizable costs, and long turnaround

Table 12.3 Markers for mesothelial cells and
adenocarcinoma

Positive mesothelial Positive adenocarcinoma

markers markers

Calretinin CEA

CK 5/6 B72.3

N-cadherin CDI15 (leuM1)

Mesothelin BER-EP4
MOC-31
CA125
E-Cadherin

WT-1 WT-1

times limit the universal implementation of this
technique.

Immunohistochemistry is the most commonly
employed ancillary technique. Table 12.3 sum-
marizes markers for mesothelial cells and
adenocarcinoma.

12.4.4.2 Positive Mesothelial Markers

Calretinin is a 29 kDa protein, member of a large
family of calcium-binding proteins. It is the best
and most frequently used marker for mesothe-
lioma available. Not only stains epithelial MM,
but also some sarcomatoid MM. Calretinin is
positive in 80-100% of the epithelial mesothe-
liomas and 8% of adenocarcinomas of various
origins (usually weak and focal). The type of
staining found in MM by calretinin varies accord-
ing to the different studies from finely granular
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and cytoplasmic staining (nuclei negative) to
positive nuclear and cytoplasmic staining. In
most recent reports, the staining in MM is strong
and diffuse and occurs in both the cytoplasm and
the nucleus. Calretinin expression also occurs in
squamous cell carcinomas.

Cytokeratin 5/6 is one of the most sensitive of
the positive mesotheliomas markers. It is
expressed in over 90-100% of epithelial meso-
theliomas, but is absent in sarcomatoid mesothe-
liomas. Cytokeratin 5/6 expression commonly
occurs in squamous carcinomas and can be seen
in a minority of adenocarcinomas where the
staining if focal and limited to few cells (<5% of
the tumor cells). In mesothelial cells, the stain-
ing of CK 5/6 is strong and diffuse throughout
the cytoplasm.

Wilm’s tumor gene (WT-1) is a nuclear DNA-
binding protein. It is a tumor suppressor gene
and is expressed in mesangial cells of the kidney,
Sertoli cells of the testis, ovarian stromal cells
and surface epithelium, and reactive mesothelial
cells as well as in some adenocarcinomas, par-
ticularly papillary serous carcinomas. Positive
nuclear staining is seen in 75-93% of the MM. It
is not useful in separating MM form serous car-
cinomas of the ovary and peritoneum.

Mesothelin is a 40-kDa surface glycoprotein
of unknown function that is strongly expressed in
normal mesothelial cells and MM. Mesothelin is
a very sensitive positive marker for MM (100%),
but the specificity is low (positivity in 50% of
ovarian adenocarcinomas) In addition, it has been
shown that mesothelin is strongly expressed in
serous carcinoma of the ovary, pancreatic adeno-
carcinoma and some squamous carcinomas.

N-cadherin is one of the most recently recog-
nized positive markers for MM. It is an adhesion
protein that is found in nerve cells, developing
muscle cells and mesothelial cells. Positive stain-
ing is usually noted along the cell membrane.
Reported positivity with N-cadherin for MM
varies from 77 to 100%, whereas only 19-30%
ofthe adenocarcinomas were positive. N-cadherin
is commonly expressed in papillary serous and
endometrioid carcinomas of the ovary. This
marker has no value in differentiating these two
tumors from mesotheliomas.

12.4.4.3 Positive Adenocarcinoma Markers

CEA is the first marker to be accepted as being
useful in distinguishing MM from adenocarci-
noma. Eighty-eight percent of the lung adeno-
carcinomas express CEA, while mesotheliomas
are almost invariably negative. The staining is
cytoplasmic with accentuation of the cell mem-
brane. It should be emphasized that this marker
is expressed in only 20% of the serous carcino-
mas. The best results are obtained with monoclo-
nal antibodies. Antigen retrieval results are
stronger and more diffuse staining of the adeno-
carcinomas. CEA is a highly sensitive and spe-
cific marker for adenocarcinoma and continues
to be one of the best negative mesothelioma
markers. Its value is limited for discriminating
MM form serous carcinoma of the ovary and
peritoneum because less than half of the latter
tumors expressed this marker.

MOC-31 is a monoclonal antibody against a
glycoprotein generated using the GLS-1 small
cell lung carcinoma cell line. It is the best mark-
ers currently available for distinguishing M from
adenocarcinoma. Strong and diffuse (>50% of
the tumor cells) cytoplasmic staining is seen in
95% of ovary adenocarcinomas. Positive stain-
ing for MOC-31 has been reported in 5-10% of
the MM; however, staining is usually focal and
weak. MOC-31, therefore, is a very helpful
marker and a strong diffuse positive staining is
against the diagnosis of MM.

B72.3 is a monoclonal antibody against a gly-
coprotein (TAG-72) present in breast cancer cells
and is present in 84% of the lung adenocarcino-
mas and 87% of the serous carcinomas. Positive
staining has been reported in 2-5% of the MM.
When it occurs in MM, it is usually focal and
confined to a few cells. A coarse granular cyto-
plasmic staining with apical intensification is
characteristic for this marker.

LeuM1 (CD15) is one the earliest markers in
the diagnosis of mesothelioma. It is reported to
bind to a specific sugar moiety also known as
X-hapten that is found in the glycolipids. Most
adenocarcinomas exhibit a granular cytoplasmic
staining with occasional membrane accentua-
tion. Staining in MM is usually focal and weak.
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Ber-EP4 is a monoclonal antibody that was
raised using breast cancer cell lines MCF-7 as
immunogen. It recognizes two glycoproteins
present on the cell membrane of most normal
and neoplastic epithelial cells. When positive,
adenocarcinomas show a strong and diffuse
cytoplasmic and cell membrane staining for
BerEP4. The percentage of positivity for Ber-EP4
in ovarian adenocarcinomas is 30-50%.

From a practical point of view, a panel of four
markers (two positive and two negative) usually
allow for the distinction between epithelioid
MM and adenocarcinoma. In our experience, we
use calretinin and CK 5/6 as the positive markers
for MM and the CEA, B72.3, and/or MOC-31 as
the adenocarcinoma markers.

12.4.4.4 Reactive Mesothelial Cells Versus
Malignant Mesothelial Cells

Ancillary studies employed to differentiate reac-
tive mesothelial cells from mesothelioma, particu-
larly well differentiated one include electron
microscopy (EM), DNA ploidy measurement, and
immunohistochemistry. EM is helpful in differen-
tiating adenocarcinoma from mesothelial cells.
However, it cannot separate benign from neoplas-
tic mesothelial cells. In a study comparing the
ploidy of benign effusions with that of mesothe-
lioma, all benign effusions were diploid, whereas
53% of mesotheliomas were aneuploid. However,
current literature does not support the routine use
of ploidy measurement in clinical setting.
Immunohistochemistry is the most commonly
employed ancillary studies in clinical setting.

Majority of the antimesothelial antibodies, such
as calretinin, cytokeratin 5/6, thrombomodulin,
N-cadherin, and HBME-1 stain both benign and
neoplastic mesothelial cells. Mesothelioma cells
often demonstrate strong membrane staining for
EMA but not in reactive mesothelial cells. Desmin
positivity is not only noted in 84% cases of benign/
reactive effusion, but also in 22% of mesothe-
lioma. Others have reported that over 50% of
mesotheliomas and <10% of the reactive meso-
thelial cells demonstrate nuclear staining with
p53. The staining in reactive mesothelial cells is
often weak and limited to occasional cells.
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Appendix

VULVA STAGING FORM

CLINICAL
Extent of disease before

STAGE CATEGORY DEFINITIONS

PATHOLOGIC

Extent of disease during and from

any lreatment

surgery

3 y clinical- staging completed LATERALITY: [ y pathologic - staging completed
after necadjuvant therapy butt  TuMOR SIZE: - i after necadjuvant therapy AND
before subsequent surgery Oleft O right O bilateral subsequent surgery
TNM FIGO PRIMARY TUMOR (T) TNM FIGO
CATEGORY STAGE CATEGORY STAGE
a T Primary tumor cannot be assessed QO ™
a 1o No evidence of primary tumor a 1o
Q Tis ' Carcinoma in situ (preinvasive carcinoma) Q Tis *
Q Ta 1A Lesions <2 cm in size, confined to the vulva or perineum and with stromal O Tia 1A
invasion <1.0 mm**
a Tib B Lesions >2 cm in size or any size with stromal invasion >1.0 mm, confined to Q Tib B
the vulva or perineum
a T2+ Tumor of any size with extension to adjacent perineal structures a T
(Lowerfdistal 1/3 urethra, lower/distal 1/3 vagina, anal involvement)
Q T3 VA Tumor of any size with extension to any of the following: upper/proximal 2/3 of a T3+ VA
urethra, upper/proximal 2/3 vagina, bladder mucosa, rectal mucosa, or fixed
to pelvic bone,
* FIGO staging no longer includes Stage 0 (Tis).
** The 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 uses the classification T2/T3. This is defined as T2 in TNM.
**** FIGO uses the classification T4. This is defined as T3 in TNM.
™  FGO REGIONAL LYMPH NODES (N) ™M FGo
CATEGORY STAGE CATEGORY STAGE
O Nx Regional lymph nodes cannot be assessed O nx
O nNo No regional lymph node metastasis O nNo
am One or two regional lymph node with the following features a w
a Nia A One or two lymph node metastasis each 5 mm or less O Nia A
O Nib A One lymph node metastases 5 mm or greater Q Nib B
O w2 1] Regional lymph node metastasis with the following features: O N2 e
O N2a ns Three or more lymph node metastases each less than 5 mm O Nea e
O nN2b B Two or more lymph node metastases 5 mm or greater O N2b 11133
O N2 e Lymph node metastasis with extracapsular spread O N2 i
0 N3 IVA Fixed or ulcerated regional lymph node metastasis Q N3 IVA
An effort should be made to describe the site and laterality of lymph node
metastases.
TNM FIGO DISTANT METASTASIS (M) TNM FIGO
CATEGORY STAGE CATEGORY STAGE
a mo No distant metastasis (no pathologic MO; use clinical M to complete stage group)
am VB Distant metastasis (including pelvic lymph node metastasis) M1 IVB
H_OSPITAL NAME.“ADDR_ESS ._PAT'IENT NAME_“NFORMAT[DN

(continwed on next page)
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Appendix

VAGINA STAGING FORM

CLINICAL PATHOLOGIC
Extent of disease before STAGE CATEGORY DEFINITIONS Extent of disease during and from
any treatment surgery
3 y clinical - staging completed T s LATERALITY: O y pathologic - staging comgleted
after neoadjuvant therapy but UMOR SIZE: : : after neoadjuvant therapy AND
before subsequent surgery Oleft O rlght O bilateral subsequent surgery =
TNM FIGO PRIMARY TUMOR (T) TNM FIGO
CATEGORY STAGE CATEGORY STAGE
a 1x Primary tumor cannot be assessed a
a 7o No evidence of primary tumor a 1o
a Tis : Carcinoma in situ a Tis .
(M ¢ | Tumor confined to vagina QT |
amn M Tumor invades paravaginal fissues but not to pelvic wall a T I
QT M Tumor extends to pelvic wall** QO 7 M
O n IVA Tumor invades mucosa of the bladder or rectum and/or extends beyond thetrue O 14 VA
pelvis (bullous edema is not sufficient evidence to classify a tumor as T4)
*FIGO staging no longer includes Stage 0 (Tis).
**Pelvic wall is defined as muscle, fascia, neurovascular structures, or skeletal
portions of the bony pelvis.
™M FIGO REGIONAL LYMPH NODES (N) TNM FIGO
CATEGORY ~STAGE CATEGORY ~ STAGE
O nx Regional lymph nodes cannot be assessed O Nx
O nNo No regional lymph node metastasis O no
a N 1] Pelvic or inguinal lymph node metastasis a m ]
TNM FIGO DISTANT METASTASIS (M) TNM FIGO
CATEGORY STAGE CATEGORY STAGE
a mo No distant metastasis (no pathologic MO; use clinical M to complete stage group) a mo
Qm IVB Distant metastasis a mt IVB
ANATOMIC STAGE « PROGNOSTIC GROUP
CLINICAL PATHOLOGIC
GROUP T N M GROUP i} N M
Qo Tis NO Mo ao Tis NO MO
Qi 1L NO Mo Q| T NO MO
a T2 NO M0 a T2 NO MO
a TI-T3 N1 Mo a nm T1-T3 N1 Mo
T3 NO Mo T3 NO MO
Q IvA T4 Any N MO O IvA T4 Any N MO
a e AnyT  AnyN M1 a vB AnyT  Any N M1
*FIGO no longer includes Stage 0 (Tis). *FIGO no longer includes Stage 0 (Tis).
O Stage unknown O Stage unknown

HosPITAL NAME/ADDRESS

PATIENT NAME/INFORMATION
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CERVIX UTERI STAGING FORM

CLINICAL PATHOLOGIC
Extent of disease before STAGE CATEGORY DEFINITIONS Extent of disease through
any treatment completion of definitive surgery
0 L clinical - staging completed I IR LATERALITY: 0 v‘wmc - mgingmﬁaed
'ar necadiuvant theragy but UMOR H . . after jjuvant therapy
__ belore subssquent surgary Dlet T right O bilateral adeonenISILOy

TNM FIGO PRIMARY TUMOR (T) TNM FIGO
CATEGORY STAGE CATEGORY STAGE
O 1x Primary tumor cannot be assessed a 1x
a T No evidence of primary tumar arT
a Tis - Carcinoma in situ (preinvasive carcinoma) a Tis .
amn 1 Cervical carcinoma confined to uterus (extension to corpus should be disre- O T11 1

garded)
O Tia* 1A Invasive carcinoma diagnosed only by microscopy. Stromal invasionwitha O Tia™ 1A
maximum depth of 5.0 mm measured from the base of the epithelium and a
norizontal spread of 7.0 mm or less. Vascular space involvement, venous or
- lymphatic, dees not affect classification
O Tiat 1A Measured stromal invasion 3.0 mm or less in depth and 7.0 mmorlessin O Tial  1A1
horizontal spread
Q Ta2 12 Measured stromal invasion more than 3.0 mm and notmore than 5.0mmwitha  J T1a2  1A2
horizontal spread 7.0 mm or less
T 1B Clinically visible lesion confined to the cervix or microscopic lesion greaterthan O Tib B
TiallA2
a Tibt 181 Clinically visible lesion 4.0 cm or less in greatest dimension O Tib1  1B1
Q Tb2 1B2 Clinically visible lesion more than 4.0 cm in greatest dimension O Tib2 B2
Qn 1] Cenvical carcinoma invades beyond uterus but not to pelvic wall or to lower third 1 T2 Il
of vagina
a T2a A Tumor without parametrial invasion a T2 A
O T2a1l A1 Clinically visible lesion 4.0 cm or less in greatest dimension O T2a1 A1
Q 71222 A2 Clinically visible lesion more than 4.0 cm in greatest dimension O 71222 1A2
QT 1B Tumor with paramelrial invasicn ; T 1B
a 13 m Tumor extends to pelvic wall and/or invelves lower third of vagina, andlor ) 713 n
causes hydronephrosis or non-functioning kidney
Q Ta WA Tumor invoives lower third of vagina, no extension to pelvic wall O T3 A
Q 1 mB Tumor extends to pelvic wall and/or causes hydrone isornon-functioning O T3b  1lIB
kidney
a T4 VA Tumor invades mucosa of bladder or rectum, and/or extends beyond true pelvis O T4 IVA
(bullous edema is not sufficient to classify a tumor as T4)
* FIGO staging no lenger includes Stage 0 (Tis)
** All macroscopically visible lesions—even with superiicial invasion—are
T1b/IB.

TNM FIGO REGIONAL LYMPH NODES (N) TNM FIGO
CATEGORY STAGE CATEGORY STAGE
O NX Regional lymph nedes cannct be assessed O Nx
a No No regional lymph node melastasis a No
O Nt nB Reginal lymph node metastasis O Nt ne
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CORPUS UTERI CARCINOMA STAGING FORM
(Carcinosarcomas should be staged as carcinomas)

CLINICAL PATHOLOGIC
Extent of disease: before STAGE CATEGORY DEFINITIONS Extent of disease through
any traatment complefion of definitive surgery
] yoinca - sagg cangleed % 8 LATERALITY: 0 y pathologic - staging compieted
afterneoadjuvent eapytut TUMORSIZE: - . affer necadjuvant Iherapy AND
it o Oleft Oright O bilateral subseme:L:"urm e apy
TNM FIGO PRIMARY TUMOR (T) TNM FIGO
CATEGORY STAGE CATEGORY STAGE
O Primary tumor cannot be assessed a ™™
i (1] No evidence of primary tumor a To
a Tis - Carcinema in situ (preinvasive carcinoma) Q Tis <
an i Tumor confined to corpus uteri amn I
O Ta 1A Tumor limited to endometrium or invades less than one-half of the O Tia 1A
myometrium
O T1Tbh 1B Tumor invades one-half or more of the myometrium QTb B
0 712 ] Tumor invades stromal connective tissue of the cervix but does not extend [ ] ]
beyond uterus**
J Tia 1A Tumor involves serosa and/or adnexa (direct extension or metastasis) Q T3a A
O 1 e Vaginal involvement (direct extension or metastasis) or parametrial Q T B
involvement
O T4 IVA Tumor invades bladder mucosa and/or bowel mucosa (bullous edemaisnot O T4 VA
suificient to classify a tumor as T4)
* FIGO staging no longer includes Stage 0 (Tis)
** Endocervical glandular involvement only should be considered as stage |
and not Stage II.
™M FIGO REGIONAL LYMPH MODES (N) NM FIGO
CaTeGORY STAGE CATEGORY STAGE
J NX Regional lymph nodes cannot be assessed O NX
2 No No regional lymph node metastasis O No
a Nt et Regional lymph nede metastasis to pelvic lymph nodes Q N mnet
O N2 me2 Regional lymph node metastasis to para-aortic lymph nodes, with orwithout [ N2 ne2
positive pelvic lymph nodes
TNM FIGO DISTANT METASTASIS (M) | TNM FIGO
CATEGORY STAGE CATEGORY STAGE
Q wmo No distant metastasis (no pathologic MO; use clinical M to complete stage group)
o m 1=} Distant metastasis (includes metastasis to inguinal lymph nodes intraperitcneal O Mt VB
disease, or lung, liver, or bone. It excludes metastasis to para-aortic lymph
nodes, vagina, pelvic serosa, or adnexa)
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GESTATIONAL TROPHOBLASTIC TUMORS STAGING FORM

FINITIONS

(7 yclnical - staging complated LATERALITY: 7'y pathalogic - staging complaed
Eelos aubosquentsgayy U MOR S1ZEi———  Oleft O right O bilateral e e
TNM  FIGO PRIMARY TUMOR (T) TNM FIGO

CATEGORY STAGE CATEGORY  STAGE
a 1X Primary tumor cannot be assessed a 1
a 1o No evidence of primary tumor a To
o T | Tumer confined to uterus amn I
armn I Tumor extends to other genital structures (ovary, tube, vagina, broad ligaments) [ T2 I
by metastasis or direct extension
REGIONAL LYMPH NODES (N)

There is no regional nodal designation in the staging of these tumors. Nodal
metastases should be classified as metastatic (M1) disease.

TNM FIGO DisTANT METASTASIS (M) TNM FIGO
CATEGORY STAGE CATEGORY STAGE
Q Mo No distant metastasis (no pathologic MO; use clinical M to complete stage group) O 110

Q m Distant metastasis o M

Q Ma i Lung metastasis ‘ QO ma Il
a Mb IV All other distant metastasis a mb v

\TOMIC STAGE « PROGNOSTIC GROUPS

CLINICAL PATHOLOGIC

GROUP T N M RISK SCORE GROUP T N M RISK SCORE
a T Mo Unknown Qi T Mo Unknowin
Q A T Mo Low risk a A T Mo Low risk
o B T1 Mo High risk a e T1 Mo High risk
a T2 Mo Unknown al T2 Mo Unknown
a A T2 Mo Low risk a A T2 Mo Low risk
a e T2 Mo High risk m [l T2 Mo High risk
am AnyT Mia Unknovn am Any T Mia Unknovin
a A Any T Mia Low risk O A Any T Mia Low risk
a e Any T Mia High risk a lie Any T Mia High risk
a Any T Mib Unknovn aw Any T Mib Unknown
Q IVA Any T Mib Lowi risk O VA Any T Mib Low risk
Q IvB Any T Mib High risk O e Any T Mib High risk

0 Stage unknown 0O Stage unknown
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FALLOPIAN TUBE STAGING FORM

STAGE CATEGORY DEFINITIONS

LATERALITY:

bk siert sy | TUMORSIZE: | Qieft Oright O bilateral e s
TNM FIGO PRIMARY TUMOR (T) TNM FIGO
CATEGORY  STAGE CATEGORY STAGE
a T Primary tumor cannot be assessed Q X

a To No evidence of primary tumor a To

a Tis o Carcinoma in situ (limited to tubal mucosa) QO Tis .
amn | Tumor limited to the fallopian tube(s) amn 1A
O Tia 1A Tumor limited to one tube, without pene trating the serosal surface; no ascites

Q Tib B Tumer limited to both tubes, without penetrating the sarosal surface; no ascites [m I 3 1B
Q Tic Ic Tumor limited to one or both tubes with extension onto or through the tubal

serosa, or with malignant cells in ascites or peritcneal washings QT I

Q1 ] Tumor involves one or both fallopian tubes with pelvic extension

O Tza A Extension and/or metastasis to the uterus andior ovaries QT4 IVA
a T2 B Extension to other pelvic structures

O Tz Ic Pelvic extension with malignant cells in ascites or peritoneal washings

QT3 1l Tumor involves one or both fallopian tubes, with peritoneal implants outside the

__ pelvis
0 T3a A Microscopic peritoneal metastasis outside the pelvis

Q T3b e Macroscopic peritoneal metastasis outside the pelvis 2 cm or less in greatest

sion
Q T liC Peritoneal metastasis outside the pelvis and more than 2 cm in diameter
* FIGO no longer includes Stage 0 (Tis)

Note: Liver capsule metastasis is T3/Stage IIl; liver parenchymal metastasis
M1/Stage IV. Pleural effusion must have positive cytology for M1/Stage IV.

TNM  FIGO 'REGIONAL LYMPH NoDES (N)

TNM FIGO
CATEGORY ~ STAGE CATEGORY ~ STAGE
O NX Regional lymph nodes cannot be assessad O NX
0 No No regional lymph node metastasis 0 No
O Nt lic Regional lymph node metastasis o N nc
TNM FIGO DISTANT METASTASIS (M) TNM FIGO
CATEGORY  STAGE CATEGORY STAGE

Q Mo No distant metastasis (no pathologic M0; use clinical M to complete stage group)
a m 1\ Distant metastasis (excludes metastasis within the peritoneal cavity) o m v
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OVARY STAGING FORM

Oy cinical - staging complated LATERALITY: ] y pathologic - staging ocmpbabi
:;::'m rzzaqwgll:mp':;bm Tumon SIZE: Oleft O right O bilateral :::' mmp:uan;lmmwmo
THM FIGO PRIMARY TUMOR (T) TNM FIGO

CATEGORY STAGE CATEGORY  STAGE

a 1x Primary tumor cannot be assassed a ™™

a To No evidence of primary tumor aTo

amn | Tumor limited to ovaries (one or both) amn I

a Tia 1A Tumor limited to one ovary; capsule intact, no tumor on ovarian surface. No 3 Tia 1A
malignant cells in ascites or peritoneal washings

QT B Tumor limited to both ovaries; capsules intact, no tumor on ovarian surface. No 4 Tib 1B
malignant cells in ascites or peritoneal washings

a Tic Ic Tumor limited to one or both ovaries with any of the following: capsule ruptured, O Tic IC
tumor on ovaran surface, malignant cells in ascites or peritoneal washings

a T Il Tumor involves one or both ovaries with pelvic extension andfor implants a T Il

a Taa A Extension and/or implants on uterus andfor tube(s). No malignant cellsin =~ 3 Tza 1A
ascites or peritoneal washings

QT B Extansion to and/or implants on other pelvic tissues. No malignanteellsin = O T2b 1B
ascites or paritoneal washings

a T2 e Pelvic extension and/or implants (T2a or T2b) with malignantcalls inascitesor O Tac nc
peritoneal washings

a T I Tumor involves one or both ovaries with microscopically confimed peritoneal 0O T2 ]
metastasis outside the pelvis

Q Tsa A Microscapic peritoneal metastasis beyond pelvis (no macroscopic tumor) Q T2a A

a T3b B Macroscopic peritoneal metastasis beyond pelvis 2 cm or lessingreatest [ Tab 1B
dimension

a Tac ne Peritoneal metastasis beyond pelvis more than 2 cm in greatest dimension O Tac lic
and/or regional lymph node metastasis

Note: Liver capsule metastasis Ta/Stage Ill; liver parenchymal metastasis Mi1/Stage V.
Pleural effusion must have positive cytology for M1/Stage V.

INM FIGO REGIONAL LYntPH NODES (N) ™ B0
CATEGORY STAGE CATEGORY  STAGE
O NX Regional lymph nodes cannot be assessed O NX
O No No regional lymph node metastasis O No
0 N lc Regional lymph node metastasis a M ne
TNM FIGO  DISTANT METASTASIS (M) TNW  FIGO
CATEGORY STAGE CATEGORY STAGE
a Mo No distant metastasis (no pathologic MO; use clinical M to complete stage group) a Mo
a IV Distant metastasis (excludes peritoneal metastasis) Q M1 IV
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A
Actinomyces, 51
Adenocarcinoma in situ (AIS), 62, 64, 73-75
Adenocarcinoma markers, 206-207
Adenoid basal carcinoma, 70-71
Adenoid cystic carcinoma, 71
Adenomatoid tumors, 87-88, 139, 193
Adenosquamous carcinoma, 70
Aggressive angiomyxoma, 28, 29
American Society of Colposcopy and Cervical
Pathology (ASCCP), 12
Angiomyofibroblastoma, 28
APA. See Atypical polypoid adenomyoma
Arias-Stella reaction, 4, 60, 62, 77
ASCCP. See American Society of Colposcopy
and Cervical Pathology
Ascites, 197
ASCUS. See Atypical squamous cells of undetermined
significance
ASCUS-LSIL Triage Study (ALTS), 85
Atrophic vaginitis, 33, 53, 54
Atypical glandular cells (AGC)
endocervical, 72-73
endometrial epithelial neoplasms, 101, 102
Atypical polypoid adenomyoma (APA), 111, 113, 114
Atypical squamous cells (ASC)
ASC-H, 41-43
ASC-US, 41, 42
cytology, 4041
Atypical squamous cells of undetermined significance
(ASCUS), 41, 42, 85

B

Bacterial organisms, 50-51

Bacterial vaginosis (BV), 50

Bartholin gland cyst, 20, 22

Bartholin gland hyperplasia, 20, 22

Basal cell carcinomas, 25-26

Basaloid squamous cell carcinoma, 20, 39-40
Benign glandular cells, 77

Benign metastasizing leiomyoma, 121
Ber-EP4 antibody, 207

D. Chhieng and P. Hui (eds.), Cytology and Surgical Pathology of Gynecologic Neoplasms,

Bethesda system
cervicovaginal cytology, 2001 for, 10-11
endocervical/transformation zone component, 12
management guidelines for abnormal Pap tests, 12
minimum squamous cellularity criteria, 11-12
obscuring factors, 12
vs. reporting systems for gynecologic cytology, 11
specimens adequacy, 11

Bilateral Bartholin’s glands, 1

Borderline serous ovarian tumors, 201-203

Botryoid rhabdomyosarcoma, 28

Breast carcinomas, 170

Broad ligament tumors. See Fallopian tube

Burkett’s lymphoma, 193

C
Calretinin protein, 205-206
Carcinoid tumors, 168, 177, 179
Carcinomas
adenocarcinomas, 20, 24-25
adenoid basal, 70-71
adenosquamous, 70
AlS, 62, 64
Bartholin gland, 25
basal cell, 25-26
basaloid squamous cell, 17, 20
breast, 170
CC(C, 99, 100
cervical serous, 71, 72
cervical small cell, 72
ciliated-cell, 95
colon, 79, 175
colorectal, 168, 170
EIC, 91
embryonal, 184
endometrial, 91, 93-101, 104
endometrioid, 93-97
fallopian tube, 144, 146
glassy cell, 69-70
hepatoid, 163, 166
high grade ovarian serous, 153, 154
invasive adenocarcinoma
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Carcinomas (cont.)
adenoid basal carcinoma, 70-71
adenoid cystic carcinoma, 71
adenosquamous carcinoma, 70
clear cell and serous carcinomas, 71, 72
endocervical and intestinal-type mucinous

adenocarcinoma, 69

endometrioid adenocarcinoma, 66
glassy cell carcinoma, 69-70
mesonephric adenocarcinoma, 71
minimal deviation adenocarcinoma, 66, 68—69
neuroendocrine carcinoma, 71-72

usual endocervical adenocarcinoma, 62, 65-67

villoglandular adenocarcinoma, 66, 67
invasive squamous cell, 17, 19-21
metastatic ovarian, 201

metastatic pancreaticobillary mucinous, 168, 170, 171

microinvasive squamous cell, 20, 22
mucinous, 96, 157, 159
neuroendocrine, 71-72
ovarian, 175
papillary endometrioid, 96, 97
psammoma, 153, 155
serous, 97-99
small cell, 163, 167
squamous cell, 31, 33, 38-41, 48-51, 96-97
tubal intraepithelial serous, 143, 146
tubal serous, 143, 145
vaginal clear cell, 25
verrucous squamous, 17, 21
Warty squamous cell, 17, 19
CEA marker, 206
Cervical flat condyloma, 35, 36
Cervical intraepithelial neoplasia
CIN 1, 35-36
CIN 2, 36, 37
CIN 3, 36, 37
Cervix
glandular lesions of (see also Glandular lesions)

cervical polyp and tumor-like conditions, 59-63

cytology, 72-79

glandular dysplasia/adenocarcinoma in situ, 62, 64

invasive adenocarcinoma, 62, 65-72
normal histology of, 1-2
squamous lesions
classification of tumors, 35
clinical staging and management, 58
cytology, 40-58
and HPV-related lesions, 35-38
squamous cell carcinomas, 38—40
Chlamydia trachomatis, 51, 52
Choriocarcinoma. See Gestational choriocarcinoma
Clear cell carcinoma (CCC)
cervix, 71, 72
endometrial epithelial neoplasms, 99-101
ovary, 161-165
vaginal, 25
Clear cell hidradenoma, 24
Collagen balls, 199, 200
Colon carcinoma, 79, 175

Colorectal carcinoma, 168, 170

Complete hydatidiform mole (CHM), 131-133
Condyloma acuminatum, 15, 17, 18
Cytokeratin 5/6 marker, 206

D

Deep nabothian cysts, 59
Diethylstilbestrol-related abnormalities, 32
Differential diagnosis

of adenocarcinomas and mesothelial cells in fluid, 202

ASC-H, 42
ASC-US, 41
borderline serous ovarian tumors, 201

of endocervical and endometrial adenocarcinoma, 104

endometrioid adenocarcinoma, 66
endometrioid epithelial tumors, 161
endosalpingiosis, 199
of granulosa cell tumors, 185
of hyperchromatic crowded groups, 105
juvenile granulosa cell tumor, 185
lymphoma, in cervix, 78
malignant mesotheliomas, 194
melanocytic lesions, 26
melanoma, in cervix, 78
microinvasive squamous cell carcinoma, 20
of mullerian adenosarcoma, 114
of ovary and endometrium, 161
of placental site nodule, 137
proximal epithelioid sarcoma, 30
of reactive mesothelial cells and mesothelioma,
203-204
SCC, cervix, 48
Sertoli-Leydig cell tumor, 189
signet-ring stromal tumor, 188
of uterine lymphoma and lymphoma, 128
vulvar Paget’s disease, 24, 31
Diffuse glandular hyperplasias, 59
Diffuse intraabdominal leiomyomatosis, 197
Diffuse large B cell lymphoma, 193
Diffuse peritoneal leiomyomatosis, 120-121
Digene hybrid capture 2 (HCII) assay, 84
Dissecting leiomyoma, 121
Dysgerminoma, 180, 182, 194, 195
Dysplasia
glandular/adenocarcinoma in situ, 62, 64
vulvar intraepithelial neoplasia, 31

E
EC/TZ. See Endocervical/transformation zone (EC
component
Embryonal carcinoma, 184
Embryonal rhabdomyosarcoma, 33
Endocervical adenocarcinoma
and intestinal-type mucinous, 69
differential diagnosis of, 104
in situ, 62, 64, 73-75
invasive, 75, 76
usual, 62, 65-66

TZ)
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Endocervical cells, 6-7, 75-77
Endocervical polyp, 59
Endocervical/transformation zone (EC/TZ)
component, 12
Endocervicitis, chronic, 60
Endometrial adenocarcinoma, 101-104
Endometrial cells, 7-9, 101
Endometrial epithelial neoplasms
benign tumors and tumor-like conditions
adenomatoid tumors, 87-88
endometrial mucinous changes, 89
endometrial polyp, 87, 88
teratoma, 88
clear cell carcinoma (CCC), 99-101
cytology
atypical glandular cells, 101, 102
detection of endometrial hyperplasia and
malignancy, 101, 104, 105
endometrial adenocarcinoma, 101-104
endometrial cells, 101
hyperchromatic crowded groups, 105
endometrial hyperplasia, §9-92
endometrioid carcinoma, 93-96
gynecologic cytology, 101, 104, 105
mucinous carcinoma, 96, 97
serous carcinoma, 97-99
squamous cell carcinoma, 96-97
uterine corpus neoplasms, 87
Endometrial hyperplasia
atypical, 91
defined, 89
EIN, 91, 92
gynecologic cytology and detection of, 101, 104, 105
without atypia, 90
Endometrial intraepithelial neoplasia (EIN), 91, 92
Endometrial mucinous tumors, 89
Endometrial polyp, 87, 88, 143
Endometrial stromal nodule (ESN), 107, 109-111
Endometrial stromal tumors
ESN, 107, 109-111
high-grade endometrial stromal sarcoma, 111, 112
low grade endometrial stromal sarcoma, 107,
110-112
with smooth muscle differentiation, 111
Endometrioid adenocarcinoma
cervix, 66
EIN, 92
FIGO grade 1 and 2, 93
FIGO grade 3, 94
nuclear grade 1, 94
nuclear grade 3, 95
ovary, 160, 161
papillary, 96
villoglandular, 95, 96
with squamous differentiation, 95
Endometriosis, 62, 63, 143, 172, 173
Endometrium
clear-cell carcinoma of, 99, 100
differential diagnosis of, 161

early proliferative, 3
late secretory phase, 3
malignant epithelial tumors of, 93
menstrual, 4
metaplastic changes, 88
proliferative, 3
types, 2
Endosalpingiosis, 62, 63, 199
Epithelial neoplasms
endometrial (see Endometrial epithelial neoplasms)
of ovary
breast carcinoma, 170
carcinoid tumors, 168
classification, 149, 150
clear cell tumors, 161-165
colorectal carcinoma, 168, 170
cytology, 172-176
endometrioid epithelial tumors, 160-161
female adnexal tumor of probable wolffian
origin, 166
fine needle aspiration biopsy (FNA), 172
hepatoid carcinoma, 163, 166
Krukenberg tumor, 166, 168, 169
low grade appendiceal mucinous tumors,
168, 170
metastatic pancreaticobillary mucinous tumor,
168, 170, 171
mucinous epithelial tumors, 155-159
nonneoplastic cysts, 172—-176
primary, 149-166
secondary carcinomas, 166—171
serous carcinomas, 153—155
serous epithelial tumors, 149-153
small cell carcinoma, 163, 167
transitional cell tumors, 163, 165, 166
Epithelial or epithelioid lesions, 25-26
Epithelioid leiomyosarcomas, 121, 124
Eppendymoma, 193, 194
ESN. See Endometrial stromal nodule
Exaggerated placental site (EPS) reaction, 135, 137
Exfoliated endometrial glandular cells, 7-9
Exfoliated endometrial stromal cells, 8, 9

F
Fallopian tube
benign tumors, 143, 144
cytology, 144, 146, 147
malignant epithelial tumors, 143-146
normal histology of, 4
Female adnexal tumor of probable wolffian origin
(FATWO), 144
Female genital organs
Bethesda system
cervicovaginal cytology, 2001 for, 10-11
endocervical/transformation zone component, 12
management guidelines for abnormal Pap tests, 12
minimum squamous cellularity criteria, 11-12
obscuring factors, 12
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Female genital organs (cont.)
vs. reporting systems for gynecologic cytology, 11
specimens adequacy, 11
normal cytology of
endocervical cells, 6-7
endometrial cells, 7-9
lower uterine segment, direct sampling of, 8-10
squamous cells, 5-6
squamous metaplastic cells, 7, 8
normal histology of
cervix, 1-2
fallopian tube, 4
ovary, 4-5
uterus, 2-3
vagina, 1
vulva, 1
Fibroepithelial polyp, 26, 27
Fibrous tumors, 188, 189
FIGO grade 1 endometrioid adenocarcinoma, 93
FIGO grade 2 endometrioid adenocarcinoma, 93
FIGO grade 3 endometrioid adenocarcinoma, 94
Fine needle aspiration biopsy (FNA), 172
Follicular cervicitis, 78, 79
Follicular cysts, 172, 173

G
Gardnerella vaginalis, 50
Gartner’s duct, 1
Genotyping, HPV, 86
Germ cell tumors
classification, 177, 178
dysgerminoma, 180, 182
embryonal carcinoma, 184
mixed, 184
nongestational choriocarcinoma, 184
polyembryoma, 184
teratomas, 177, 179-181
yolk sac tumor, 180, 183, 184
Gestational choriocarcinoma, 134
Gestational trophoblastic disease (GTD)
choriocarcinoma, 134
classification, 131, 132
exaggerated placental site (EPS) reaction, 135, 137
hydatidiform mole
complete (CHM), 131-133
invasive, 133
partial (PHM), 133
placental site nodule (PSN), 137
placental site trophoblastic tumor (PSTT),
134, 135
trophoblastic tumor, epithelioid, 135-137
Glandular lesions
adenocarcinomas, 20, 24-25
cervical cytology
AGC of endocervical origin, 72—73
endocervical adenocarcinoma, 75, 76
endocervical adenocarcinoma in situ, 73-75
mimics of neoplastic diseases, 75-77
primary malignant neoplasms, 78-79

cervical polyp
Arias-Stella reaction, 60, 62
chronic endocervicitis, 60
deep nabothian cysts, 59
endocervical polyp, 59
endometriosis, endosalpingiosis, and tubal
metaplasia, 62, 63
lobular and diffuse glandular hyperplasias, 59, 60
microglandular hyperplasia, 59-61
tunnel cluster, 59, 60
in situ adenocarcinoma, 62, 64
invasive adenocarcinoma
adenoid basal carcinoma, 70-71
adenoid cystic carcinoma, 71
adenosquamous carcinoma, 70
clear cell and serous carcinomas, 71, 72
endocervical and intestinal-type mucinous
adenocarcinoma, 69
endometrioid adenocarcinoma, 66
glassy cell carcinoma, 69-70
mesonephric adenocarcinoma, 71
minimal deviation adenocarcinoma, 66, 68—69
neuroendocrine carcinoma, 71-72
usual endocervical adenocarcinoma, 62, 65-67
villoglandular adenocarcinoma, 66, 67
of vulva and vagina, benign, 20, 22-24
Glassy cell carcinoma, 69-70
Gonadoblastoma, 192
Granulosa cell tumors, 195
Gynandroblastomas, 193

H
Hepatoid carcinoma, 163, 166
Herpes simplex virus, 52, 53
Hidradenoma, 20, 23-24
High risk HPV DNA testing, 85, 86
High-grade endometrial stromal sarcoma, 111, 112
High-grade squamous intraepithelial lesions (HSILs),
45-46
with glandular involvement, 47
Hologic invader technology, 84
Human papillomavirus (HPV)
applications for testing in cytology
HPV genotyping, 86
primary screening, 86
surveillance after treatment for CIN, 85-86
triage of ASC-US and/or LSIL, 85
classification, properties, and viral genome, 83
distribution of, 84
history of infection, 83-84
indications for testing, 84-85
induced cervical intraepithelial lesions, 84
induced squamous intraepithelial lesions, 35-38
methods of detection, 84
Hydatidiform mole
complete (CHM), 131-133
invasive, 133
partial (PHM), 133
Hyperchromatic crowded groups, 105
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Hyperplasia, endometrial, 89-92, 101, 104, 105
Hysterectomy, vaginal cytology screening after, 33

I
IMT. See Inflammatory myofibroblastic tumor
Infectious vaginitis, 50
Inflammatory myofibroblastic tumor (IMT), 125, 128
Intermediate squamous cells, 5-6
Intestinal-type mucinous adenocarcinoma, 69
Intraabdominal desmoplastic small round cell tumor,
194, 196, 197
Intravenous leiomyomatosis, 120
Invasive adenocarcinoma
adenoid basal carcinoma, 70-71
adenoid cystic carcinoma, 71
adenosquamous carcinoma, 70
clear cell and serous carcinomas, 71, 72
endocervical and intestinal-type mucinous
adenocarcinoma, 69
endometrioid adenocarcinoma, 66
glassy cell carcinoma, 69-70
mesonephric adenocarcinoma, 71
minimal deviation adenocarcinoma, 66, 68—69
neuroendocrine carcinoma, 71-72
usual endocervical adenocarcinoma, 62, 65-67
villoglandular adenocarcinoma, 66, 67
Invasive hydatidiform mole, 133
Invasive squamous cell carcinoma, 17, 19-21

J

Juvenile granulosa cell tumor, 185, 187

K

Keratinization, 53-56

Keratinizing squamous cell carcinoma, 39
Koilocytosis, 17

Krukenberg tumor, 166, 169

L
Leiomyoma, 28, 30, 117-120
Leiomyosarcomas, 28, 30, 121-123
LeuM1 marker, 206
Leydig cell tumors, 191
Lichen sclerosis, 31, 32
Lobular glandular hyperplasias, 59, 60
Low grade endometrial stromal sarcoma, 107, 110-112
Low-grade appendiceal mucinous tumors, 168, 170
Low-grade squamous intraepithelial lesion (LSIL),
43-45, 85
Lower uterine segment (LUS) sampling, 8—10
Luteinized thecoma, 188
Lymphoid germinal center, 38
Lymphoma
Burkett’s, 193
diffuse large B cell, 193
primary cervical malignant neoplasms, 78, 79

uterine corpus, 125
vulvar and vaginal, 30

M
Malignant mesotheliomas, 193-195, 203-205
Malignant mullerian mixed tumor (MMMT), 114,
116, 117
Melanocytic lesions, 26
Mesenchymal and lymphoid neoplasms, 26-30
Mesenchymal tumors
IMT, 125, 128
PECOMA, 125
UTROSCT, 125, 127
Mesonephric adenocarcinoma, 71
Mesothelial cells vs. adenocarcinoma, 205
Mesothelial markers, 205-206
Mesothelin, 206
Mesotheliomas
peritoneum
benign, 193, 194
malignant, 193-197
primary malignant, 203-204
Metastatic adenocarcinoma, 201, 202
Metastatic pancreaticobillary mucinous carcinoma, 168,
170, 171
Metastatic tumors
ovary, 175, 176
uterine cervix, 78-79, 128
Microglandular hyperplasia, 59-61, 77
Microinvasive squamous cell carcinoma, 20, 22, 38-39
Minimal deviation adenocarcinoma, 66, 68—69
Mixed germ cell tumors, 184
Mixed serous carcinoma, 101
MMMT. See Malignant mullerian mixed tumor
MOC-31 antibody, 206
Mucinous cystadenomas, 155, 156, 174, 175
Mullerian adenosarcoma, 114, 115
Mullerian mixed epithelial tumors
atypical polypoid adenomyoma (APA), 111, 113, 114
malignant mullerian mixed tumor (MMMT), 114,
116, 117
mullerian adenosarcoma, 114, 115
typical adenomyoma, 111
Multicystic mesothelioma, 193, 194
Myxoid leiomyosarcomas, 123, 125

N
N-cadherin marker, 206
Neoplastic diseases, mimics of
cervix, 49
glandular cervical lesions
benign glandular cells, 77
microglandular hyperplasia, 77
pregnancy-related changes, 77-78
reactive endocervical cells, 75-76
tubal metaplasia, 7677
vagina, 33
vulva, 31
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Neoplastic ovarian cysts mucinous tumors, 174, 175
metastatic tumors, 175, 176 serous tumors, 174
mucinous tumors, 174, 175 surface epithelial tumors, 174-176
serous tumors, 174 nonepithelial tumor
surface epithelial tumors, 174-176 classification, 177

Neuroendocrine carcinoma, 71-72 cytology, 193-195

Nonepithelial tumors germ cell, 177-184
of ovary primary, 193-194

Burkitt’s lymphoma, 193 sex cord-stromal, 184—193
classification, 177, 178 nonneoplastic cysts

cystic teratomas, mature, 193—194 endometriosis, 172, 173
diffuse large B cell lymphoma, 193 follicular, 172, 173
dysgerminoma, 180, 182, 194-195 normal histology of, 4-5

embryonal carcinoma, 184
fibrous tumors, 188, 189

germ cell tumors, 177-184 P
gonadoblastoma, 192 p53 signature, 143-144
granulosa cell tumors, 184-187, 195 Paget’s disease, 24-25, 31
gynandroblastomas, 193 Pap test, 172
histological calssification, 184, 185 exfoliative cytology in, 172
Leydig cell tumors, 191 unsatisfactory, 12
miscellaneous primary, 193—-194 Papillary endometrioid carcinoma, 96
mixed germ cell, 184 Papillary mesotheliomas, 193, 194
nongestational choriocarcinoma, 184 Papillary squamous cell carcinoma, 40, 41
nonseminomatous germ cell tumors, 194-195 Parabasal squamous cells, 6
polyembryoma, 184 Parasitic organisms, 52-53
pregnancy luteoma, 190-191 Partial hydatidiform mole (PHM), 133
sertoli-stromal cell, 188—190 PECOMA. See Perivascular epithelioid tumor
sex cord tumor with annular tubules (SCTAT), 192  Pelvic washing, 198, 199
sex cord-stromal tumors, 184-193 Pemphigus vulgaris, 31, 32
steroid cell, 189-193 Peritoneal carcinoma, 204
stromal luteomas, 191 Peritoneal tumors
teratomas, 177, 179-181 adenocarcinoma markers, 206-207
thecomas, 185, 188 classification, 193
yolk sac tumor, 180, 183, 184 cytology
of uterine corpus (see Uterine corpus) benign and nonneoplastic conditions, 197-200
Nongestational choriocarcinoma, 184 psammoma bodies, 199-201
Noninfectious cervicovaginitis diffuse intraabdominal leiomyomatosis, 197
artifacts, 58 mesothelial cells vs. adenocarcinoma, 205
atrophic vaginitis, 53, 54 mesothelial markers, 205-206
keratinization, 53-56 mesotheliomas
reactive cellular changes, 54, 56-57 benign, 193, 194
therapeutic changes, 57-58 malignant, 193-197
Nonkeratinizing squamous cell carcinoma, 39, 40 neoplastic conditions
Nonseminomatous germ cell tumors, 194—195 borderline serous ovarian tumors, 201-203
Normal histology of female genital organs. See Female malignant mesothelioma, 203-205
genital organs metastatic adenocarcinoma, 201, 202
Nuclear grade 1 endometrioid adenocarcinoma, 94 peritoneal carcinoma, 204
peritoneal washing, role of, 204-205
pseudomyxoma peritonei, 202, 203
(0] reactive vs. malignant mesothelial cells, 207
Ovary Peritoneal washing cytology, 204-205
epithelial neoplasms Perivascular epithelioid tumor (PECOMA), 125
classification, 149, 150 Placental site nodule (PSN), 137
cytology, 172-176 Placental site trophoblastic tumor (PSTT), 134, 135
epithelial tumors, 163-167 Polyembryoma, 184
primary, 149-163 Postoperative spindle cell nodule, 26, 28
secondary carcinomas, 166, 168—171 Pregnancy luteoma, 190-191
neoplastic cysts Primary cervical malignant neoplasm

metastatic tumors, 175, 176 lymphoma, 78, 79
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melanoma, 78

metastatic tumors, 78-79

sarcomas, 78
Proximal epithelioid sarcoma, 28, 30
Psammoma bodies, 199-201
Psammoma carcinoma, 153, 155
Pseudomyxoma peritonei, 202, 203

R

Reactive endocervical cells, 75-76

Reactive vs. malignant mesothelial cells, 207
Reflex HPV testing, 84-85

Retiform sertoli-Leydig cell tumor, 189, 190

S
Salpingitis isthmica nodosa, 143, 144
Sarcomas
botryoid rhabdomyosarcoma, 28
leiomyosarcoma, 28, 30, 121-123
proximal epithelioid, 28, 30
uterine, 78, 107, 111, 128
SCC. See Squamous cell carcinomas
Sclerosing stromal tumor, 188, 189
Seborrheic keratosis, 15, 17
Serous carcinomas, 71, 72, 97-99, 143, 145, 146
Sertoli-stromal cell tumors, 188—190
Sex cord tumor with annular tubules (SCTAT), 192
Sex cord-stromal tumors
fibrous tumors, 188, 189
granulosa cell tumors, 184-187
histological calssification, 184, 185
thecomas, 185, 188
Signet-ring stromal tumor, 188
Skene’s glands, 1
Small cell carcinoma
hypercalcemic type, 163, 167
pulmonary type, 163
Smooth muscle tumors
benign metastasizing leiomyoma, 121
diffuse peritoneal leiomyomatosis, 120-121
dissecting leiomyoma, 121
epithelioid leiomyosarcomas, 121, 124
intravenous leiomyomatosis, 120
leiomyoma, 117-120
leiomyosarcomas, 121-123
myxoid leiomyosarcomas, 123, 125
Squamous cell carcinomas, 99
basaloid, 39-40
cervical cytology, 48-50
keratinizing and nonkeratinizing, 39, 40
microinvasive, 38-39
of vagina, 33
of vulva, 31
papillary, 40, 41
Squamous cell hyperplasia, 15, 16
Squamous cells, 5-6
Squamous intraepithelial lesions
cervical flat condyloma, 35, 36

CIN 2 and CIN 3, 36, 37
differential diagnosis of CINs, 36-38
high-grade, 4546
HPV-induced, 35
low-grade CIN, 35-36, 43-45
transitional cell metaplasia, 38
Squamous intraepithelial neoplasia, 17, 19, 62
Squamous metaplastic cells, 7, 8
Squamous papilloma, 15, 16
Stromal luteomas, 191
Stromal tumors
and mullerian mixed epithelial (see Mullerian mixed
epithelial tumors)
endometrial
ESN, 107, 109-111
high-grade, 111, 112
low grade, 107, 110-112
with smooth muscle differentiation, 111
Stromomyoma, 111
Superficial squamous cells, 5, 6

T
TBS. See Bethesda system
Teratomas
cystic or solid, mature, 177, 179, 193—-194
immature, 180, 181
monodermal, 177, 179-180
Thecomas, 185, 188
Transitional cell metaplasia, 38
Transitional cell tumors, 163, 165, 166
Triage of ASC-US and LSIL, 85
Trichomonas vaginalis, 52-53
Trophoblastic disease. See Gestational trophoblastic
disease (GTD)
Trophoblastic tumor, epithelioid, 135, 136
Tubal metaplasia, 62, 63, 76-77, 88
Tunnel cluster, 59, 60
Typical adenomyoma, 111

U
Uterine corpus
endometrial epithelial neoplasms, 87
nonepithelial tumors of
classification, 107
classifications of malignant epithelial tumors,
107, 108
cytology, 125, 128
endometrial stromal tumors, 107-112
mesenchymal tumors, 123, 125, 127-128
mullerian mixed epithelial and stromal tumors,
111, 113-117
smooth muscle tumors, 117-126
Uterine corpus neoplasms, 87
Uterine tumor resembling ovarian sex-cord tumor
(UTROSCT), 125, 127
Uterus, normal histology of, 2—4
UTROSCT. See Uterine tumor resembling ovarian
sex-cord tumor
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v
Vagina
benign, preneoplastic, and in situ neoplastic
squamous lesions, 15-22
classification of tumors, 15, 16
cytology of, 31-33
epithelial or epithelioid lesions, 25-26
glandular lesion, 20, 22-25
melanocytic lesions, 26
mesenchymal and lymphoid neoplasms,
26-30
normal histology of, 1
secondary tumors of, 30
Vaginal clear cell carcinoma, 25
Vaginal intraepithelial neoplasia (VAIN), 32-33
Vaginal lymphomas, 30
Vaginal primary yolk sac tumor, 26
Verrucous squamous carcinoma, 17, 21
Villoglandular adenocarcinoma, 66, 67
Villoglandular endometrioid adenocarcinoma, 96
Viral organisms, 52, 53
Vulva
cytology of, 31
lesions of
benign glandular, 20, 22-24
condyloma acuminatum, 15, 17, 18

epithelial or epithelioid, 25-26
invasive squamous cell carcinoma, 17, 19-21
melanocytic, 26
mesenchymal and lymphoid neoplasms, 26-30
microinvasive squamous cell carcinoma, 20, 22
seborrheic keratosis, 15, 17
squamous cell hyperplasia, 15, 16
squamous intraepithelial neoplasia, 17, 19
squamous papilloma, 15, 16
tumors or tumor-like conditions, 15, 16
normal histology of, 1

Vulvar granular cell tumor, 26

Vulvar intraepithelial neoplasia (VIN), 31

Vulvar lichen sclerosus, 15, 16

Vulvar lymphomas, 30

Vulvar squamous hyperplasia, 15, 16

Vulvar squamous papilloma, 15, 16

W
Warty squamous cell carcinoma, 17, 19
Wilm’s tumor gene (WT-1), 206

Y
Yolk sac tumor, 180, 183, 184
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