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List of Frequently Asked Questions:
Ovary

1. What are the indications for fine-needle aspiration of
the ovary?

Fine-needle aspiration (FNA) of the ovary was first described
in the early 1970s [1, 2]. The relative number of indications
for ovarian FNA is limited but growing. Aspiration of the
ovary is technically similar to other abdominal sites, and it is
relatively safe and inexpensive. FNA of an ovarian mass is
used in the following clinical scenarios:

e Diagnosis and therapy of a persistent ovarian mass in
women of reproductive age [3].

e Drainage of extremely large benign-appearing cysts to
allow for laparoscopic removal [4].

* Avoidance surgical intervention during pregnancy [5].

e Evaluation of malignancy in patients with a prior diagno-
sis or treated cancer, particularly in cases where laparos-
copy is contraindicated.

For the cytologist, it is important to appreciate that a sur-
gical approach is generally recommended for complex or
solid lesions of the ovary. However, many patients present
with a pelvic mass of unknown origin, and these occult ovar-
ian lesions are often sampled by FNA. Ovarian FNA is con-
traindicated in the setting of acute abdominal/pelvic pain, as
the procedure may delay treatment of serious conditions,
such as torsion [6].
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2. How are ovarian FNA samples obtained?

Aspiration can be performed transvaginally, transrectally,
laparoscopically, at the time of laparotomy, or percutane-
ously through the abdomen, with or without imaging guid-
ance. It is important to note the route of aspiration because
contamination with normal tissue can occur and be some-
what problematic.

3. Why is aspiration of the ovary uncommon?
In the modern setting, ovarian aspiration is limited to a few
circumstances, largely due to three main considerations:

1. There is concern that FNA of a malignant cyst can lead to
tumor spillage and induce peritoneal seeding [7].

2. Aspiration as a therapeutic technique is not useful because
a high percentage (up to 75%) of benign cysts will recur
and ultimately require excision [8—10].

3. The diagnostic accuracy of ovarian FNA is controversial,
and many malignant lesions are missed, especially in pre-
menopausal patients [11].

As an additional concern, ovarian aspiration results in a high
rate of unsatisfactory diagnoses (up to 20%), and ultrasound
is as good or better at determining the malignant potential of
ovarian lesions [12]. For cases in which radiologic imaging
suggests malignancy, clinicians will recommend up-front
surgery to evaluate an ovarian lesion, circumventing the need
for FNA.

4. How accurate is ovarian FNA in the diagnosis of
malignancy?

The answer to this question is somewhat unclear because
various studies have defined the sensitivity and specificity in
different ways. Although some report high values for sensi-
tivity and specificity (up to 84% and 93%, respectively) [1,
13], these values are likely exaggerated because borderline
tumors were excluded from analysis. Borderline tumors are
a common cause of false-negative FNAs, because the cyst
fluid is relatively acellular, perhaps due to greater cell-to-cell
adhesions than their malignant counterparts. If borderline
tumors are included in the analysis, the sensitivity ranges
from 26% to 54% [14, 15]. Even though it is generally agreed
that the test has a high specificity (>90%), the low sensitivity
is a valid criticism of the technique because it limits the pri-
mary usefulness of the technique — as a rule out test for
carcinoma.

5. What is the risk of iatrogenic peritoneal seeding
following ovarian FNA?

Aspiration of ovarian cysts is considered taboo by some cli-
nicians due to the risk of seeding an early stage ovarian can-
cer. However, the actual rate of seeding is not known [11].
The issue of seeding was first raised in a single but influential

article that reported two cases in which surgical resection
was delayed after fine-needle aspiration [7]. Iatrogenic peri-
toneal seeding was not confirmed in either case, but a strong
argument was made that FNA has the potential to delay treat-
ment, which may result in a worse prognosis for patients
who already had peritoneal disease or cyst rupture prior to
sampling. While seeding risk may in fact be minimal, the
effect of malignant cyst rupture before and during surgery in
patients with early stage ovarian cancer has been evaluated.
One study of 60 patients with stage I epithelial ovarian carci-
noma showed cyst rupture during surgery had no influence
on survival rates (average follow-up 75 months) [16], with
similar results shown in other studies as well [17, 18].
However, in patients who had cysts ruptured prior fo surgery,
there was a significant survival difference (10-year survival
of 59% vs. 78% that had an intact capsule) [19]. The risk of
seeding from an acute surgical spill seems to be small or
nonexistent because surgeons irrigate spillage immediately.
In contrast, slow and continuous spillage into the peritoneal
cavity following disruption (biologic or iatrogenic) may cre-
ate a favorable environment for peritoneal implantation. For
this reason, ultrasound-guided FNA is considered to have
more risk of a significant treatment delay than laparoscopic
evaluation, which can often provide histologic information
and therapy without much delay [7].

6. What are the other complications associated with
ovarian FNA?

The risk of other major complications appears to be low for
this procedure. In one of the largest studies, which included
893 patients, the most common complications of ovarian
FNA were mild vagal symptoms (17, 2%) and transient
mild-to-moderate pain (8, 0.9%) [20]. The most serious
complications noted were acute abdominal pain (6, 0.7%)
and infection (4, 0.4%). However, 6 (60%) of these patients
required surgery, and no other life-threatening complica-
tions were reported. Severe pelvic infection following trans-
vaginal and transrectal approaches has been seen in up to
1.3% of patients [13]. The findings of a low complication
rate are similar to the complications of abdominal FNA in
general [21].

7. Is there any therapeutic value to the aspiration of
ovarian cysts?

Aspiration of small ovarian cysts has no apparent therapeutic
benefit over other therapies. The vast majority (up to 71%) of
ovarian cysts regress after a short-term course of oral contra-
ceptives [22]. Of those masses that do not regress (endome-
triomas, benign neoplasia, benign para-ovarian cysts,
hydrosalpinx, and malignant tumors), only para-ovarian
cysts are appropriately treated by aspiration. As a rule of
thumb, the larger the ovarian cyst, the greater the risk of
recurrence [12]. Of note, endometriomas are generally not
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acceptable to aspirate, as the underlying endometriosis
ensures that the cysts will recur [3].

8. What are the ultrasonographic features of benign
versus malignant ovarian lesions?

Benign and malignant ovarian masses demonstrate charac-
teristic features on ultrasound. The following is a list from a
comprehensive study of 211 adnexal masses (183 benign and
28 malignant) [23]. The authors found the following features
associated with benign ovarian lesions:

* No solid component (54% benign vs. 0% malignant,
p <0.001)

e If present, a hyperechoic solid component (15% benign
vs. 0% malignant, p < 0.001)

e An echogenic fluid component (58% benign vs. 21%
malignant, p < 0.001)

e Thin (<3 mm) septations (26% benign vs. 4% malignant,
p=0.02)

e Thin (<3 mm) wall (50% benign vs. 29% malignant,
p <0.001)

e Normal free fluid in the abdomen (98% benign vs. 68%
malignant, p < 0.001)

e Peripheral only or no flow detected by Doppler (83%
benign vs. 14% malignant, p < 0.001)

In contrast, malignant ovarian lesions demonstrated the
following ultrasonographic features:

e Nonhyperechoic solid component (32% benign vs. 100%
malignant p < 0.001)

* An echogenic or no fluid component (43% benign vs.
61% malignant, p < 0.001)

e Thick (>3 mm) septations (17% benign vs. 14% malig-
nant, p = 0.02)

e Thick (=3 mm) wall (43% benign vs. 32% malignant,
p <0.001)

e Abnormal amount of free fluid in the abdomen (2%
benign vs. 32% malignant, p < 0.001)

e Central flow by Doppler (17% benign vs. 86% malignant,
p <0.001)

Using the above criteria, the authors developed a scoring
formula with a sensitivity of 93% and specificity of 93%
[23], which demonstrates why radiographic imaging is rou-
tinely used to identify lesions that require surgical
evaluation.

Of note, some ultrasound findings are surprisingly not
useful to predict a benign or malignant diagnosis (p > 0.05),
including:

e Unilaterality (86% benign vs. 71% malignant)
 Bilaterality (7% benign vs. 14% malignant)

e Average size (5.1 cm benign vs. 5.9 cm malignant)
e Maximum size (6.0 cm benign vs. 6.9 cm malignant)

9. What is the role of ancillary testing to diagnose
ovarian lesions?

Specimens obtained from ovarian aspiration are generally
cyst fluids, which should be sent to the clinical laboratory for
marker assessment. Measurements of estradiol (E2), CA-125,
carcinoembryonic antigen (CEA), and alpha-fetoprotein
(AFP) can be useful. E2 is a compound that is elevated in
functional cysts but absent in epithelial lesions [24, 25].
CA-125 and CEA can be useful as tumor markers but are
generally considered to be nonspecific. An elevated AFP is
commonly associated with germ cell tumors of the ovary but
can also elevated in teratomas, sex cord-stromal tumors, and
other ovarian epithelial neoplasms.

10. What are the adequacy criteria for an ovarian FNA?

A nondiagnostic interpretation can be rendered in cases of
low cellularity or in cases of poorly preserved cells. Although
strict adequacy has not been established for ovarian FNA,
studies have used the criteria of at least six groups of epithe-
lial cells to make a diagnosis [11].

11. What cellular components are found in aspirates
from normal ovaries?

e Ovarian Stroma: Fragments of normal ovarian stroma
will appear as cohesive groups of small spindle cells con-
taining elongated nuclei with blunt or tapered ends.
Ovarian fibromas will have a similar cytologic appear-
ance to normal ovarian stroma, although they are unlikely
to yield much cellular material due to dense (and often
abundant) intercellular collagen.

e Germinal Epithelium: If follicles are aspirated, germi-
nal epithelium will appear as flat sheets of epithelioid
cells with oval nuclei, indistinct nucleoli, and a small-to-
moderate amount of watery cytoplasm.

¢ Simple Nonfunctional Cysts: Unilocular cysts are a nor-
mal finding and often diagnosed at resection as cortical
inclusion cysts, paratubal serous cysts, hydrosalpinx, or
benign simple cysts. These cysts are indistinguishable by
cytology, yielding small groups of cuboidal epithelial
cells accompanied by foamy histiocytes. These cysts are
considering “nonfunctional,” meaning that normal hor-
monal cycles do not influence their growth.

» Cystic Follicles and Follicular Cysts: Cystic follicles and
follicular cysts differ only in the size of the lesion, with fol-
licles larger than ~2 cm designated as follicular cysts.
Follicular lesions may represent a potential pitfall for cytol-
ogists, especially since ovarian FNAs are an uncommon
specimen. Follicular cysts are benign physiologic (or
“functional”) cysts composed of two cell types; an inner
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Fig. 11.1 Follicular cyst. Granulosa cells have granular and occasion-
ally vacuolated cytoplasm and a large round-to-oval nucleus. These
cells can appear immature, pyknotic, and mitotically active, mimicking
malignancy (ThinPrep, Papanicolaou stain)

layer of granulosa cells overlying an outer layer of theca
cells. Fluid from follicular cysts can be hypercellular, with
the cells having granular and occasionally vacuolated cyto-
plasm and a large round-to-oval nucleus. The cells can
appear immature, and mitotic figures are invariably present
(Fig. 11.1); thus, it is not entirely surprising that follicular
cysts are a common cause of false-positive results [26, 27].
The differential diagnosis includes granulosa cell tumor,
carcinoid tumor, and serous neoplasia. Follicular cysts are
composed of granulosa cells, so granulosa cell tumor
should be excluded. Follicular cysts contain luteinized or
nonluteinized granulosa cells, with the luteinized cells con-
taining more abundant cytoplasm and larger nuclei.

¢ Corpora Lutea and Corpus Luteum Cysts: These func-
tional cysts yield cellular aspirates with luteinized granu-
losa cells, appearing singly and in small clusters. These
cells are epithelioid with round-to-oval eccentric nuclei
and fine chromatin with prominent nucleoli. Luteal cells
contain abundant granular cytoplasm with small vacuoles.
The background may contain histiocytes, red blood cells,
or hemosiderin-laden macrophages, especially in more
advanced cysts. Corpus luteum cysts may arise during
pregnancy and present as large lesions concerning for
malignancy; aspirates may show marked cytoplasmic
vacuoles or large cells with hyaline droplets [28].

12. What contaminants appear in ovarian aspirates?

Aspirates from ovarian lesions may contain contaminating epi-
thelium from surround organs or those through which the needle
passes. These include squamous epithelium indirectly sampled
from transvaginal procedures and mesothelium from percutane-

ous abdominal aspirates. Columnar intestinal epithelium and
mucus may be present if the needle pierces the intestines, and
urothelial epithelium may be present if the bladder is punctured.

13. What are the diagnostic components of
endometriomas (endometriotic cysts)?

Endometriomas are often referred to as “‘chocolate cysts” due to
the characteristic thick dark brown fluid found within these
lesions. The major component of endometriomas is hemosid-
erin-laden macrophages (HLMs) in a background of degener-
ated blood. Similar to endometriosis (discussed elsewhere),
endometrioid cells can be found singly, in small clusters, or
monolayered sheets. These cells represent ectopic endome-
trium, with benign round-to-oval nuclei with uniform chromatin
and variable cytoplasm. Endometrial stromal cells, if present,
appear as 3-dimensional cohesive clusters of spindles cells with
oval nuclei and scant cytoplasm. Although most hemorrhagic
cysts are endometriomas at histologic evaluation, benign and
malignant neoplasia can also present in this way [3]. Thus, it is
important to distinguish benign endometriomas from neoplastic
hemorrhagic cysts, which also contain abundant HLMs.

14. How are benign follicular cysts distinguished from
granulosa cell tumors by cytology?

Granulosa cell tumors exhibit nuclear atypia not seen in
functional cysts, including pale and finely dispersed chroma-
tin and nuclear membrane irregularities including grooves.
However, nuclear grooves are not specific for granulosa cell
tumor and are sometimes present in granulosa cells of func-
tional cysts. Call-Exner bodies are frequently present in
granulosa cell tumors. These are homogeneous aggregates of
basement membrane surrounded by granulosa cells. Mitotic
figures are not specific and can be found in either entity.
Radiologic and clinical impressions of a benign cyst can be
extremely helpful and reassuring.

15. What are the most common ovarian tumors?

Most ovarian tumors are benign (Table 11.1), including
benign teratomas, cystadenomas, and stromal tumors, which
comprise 71% of ovarian neoplasms [29].

Table 11.1 Most common ovarian tumors

Primary ovarian tumors Frequency (%)

Benign cystic teratoma 32

—_
o)}

Benign serous tumors

Benign mucinous tumors 1

Serous adenocarcinomas

Sex cord-stromal tumors

Borderline serous tumor

Endometrioid adenocarcinomas

Borderline mucinous tumor

Clear cell carcinoma

—l= =W alolol

Mucinous adenocarcinoma
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16. What are the most common histologic subtypes of
epithelial ovarian tumors?

Tumor with serous histology is more common than other
subtypes of epithelial ovarian tumors, followed by primary
ovarian mucinous tumors (Table 11.2). Endometrioid and
clear cell tumors of the ovary are relatively rare by compari-
son [30].

17. What are the key gross and cytologic features of
benign epithelial-stromal tumors?

The most common benign epithelial-stromal tumors are
serous cystadenomas. The adjective ‘“‘serous” describes
gynecologic epithelial tumors that appear similar to the ovar-
ian surface and fallopian tube epithelium. Serous cystadeno-
mas can be unilocular or multilocular, and the vast majority
will contain clear fluid. The cyst wall will be smooth and
may contain rounded nodules but will lack papillary excres-
cences. Many benign serous tumors are associated with mes-
enchymal stromal proliferation, and the term “-fibroma” is
appended to the diagnosis to denote these lesions with a solid
fibrous component (e.g., “serous cystadenofibroma”).

Table 11.2 Histologic subtypes of ovarian epithelial tumors

Histologic subtype Total (%)
Serous 46
Mucinous 36
Endometrioid 8
Clear cell 3
Other® 7

“Includes Brenner/transitional, undifferentiated, and mixed

Fig. 11.2 Ovarian serous cystadenofibroma. (a) Groups of benign-
appearing cells with cilia are typically seen in serous cystadenoma
(ThinPrep, Papanicolaou stain). (b) Tumor demonstrates a simple lin-

Benign serous cysts contain cuboidal cyst-lining cells. In
the absence of atypical features, ciliated cells with terminal
bars, apical cytoplasm, and basal nuclei are diagnostic of
benign serous cysts (Fig. 11.2). Psammomatous calcifica-
tions can be present. Benign-appearing spindle cells will be
evident if the needle has sampled a solid fibrous component
or normal ovarian stroma.

Brenner tumors are epithelial-stromal neoplasms that
contain transitional (urothelial) type epithelium in a fibrous
stroma. Benign Brenner tumors are typically solid and uni-
lateral with a smooth cut surface. They can have microcysts,
large cysts, or be associated with other benign (or malignant)
ovarian neoplasms. Rarely, Brenner tumors can have border-
line or malignant features (<1% of cases). The cytology of
Brenner tumors can be difficult because the epithelial com-
ponent can yield hypercellular aspirates whereas the fibro-
matous component may not sample well (Fig. 11.3).
However, the epithelial cells are generally bland and polygo-
nal with a generous amount of cytoplasm, and mitotic figures
are rare. Brenner tumor epithelium is arranged in whorled
nests inside fibrous stroma, a characteristic feature that make
a cell block or concurrent core biopsy particularly helpful for
the diagnosis.

18. How often are serous neoplasms benign?
Approximately, 50% of all serous tumors are benign at resec-
tion, and diagnostic entities include serous cystadenoma,
serous adenofibroma, and serous cystadenofibroma
(Table 11.3) [31]. Borderline tumors only comprise a small
proportion of serous neoplasia.

ing of cuboidal epithelium overlying a dense fibrous component on
resection. Note that many of the cyst-lining cells are ciliated (H&E
stain)
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Fig. 11.3 Brenner tumor. (a) FNA of an ovarian Brenner tumor (air-
dried smear) demonstrates whorled groups of benign-appearing cells
with abundant cytoplasm (Diff-Quik stain). (b) Brenner tumors can be
hypercellular, but the cells lack malignant features like mitotic figures

Table 11.3 Histologic diagnoses of serous epithelial ovarian tumors

Diagnosis Total (%)
Benign serous cysts 50
Serous borderline tumor 15
Serous adenocarcinoma 35

19. Is it possible to distinguish benign serous neoplasms,
borderline serous tumors, and low-grade serous
adenocarcinomas by cytology?

It is not possible to distinguish serous borderline tumors from
low-grade serous adenocarcinomas by gross or cytologic
examination. The histologic diagnosis of serous adenocarci-
noma requires the presence of stromal invasion. For this rea-
son, the term “low-grade serous neoplasia” is often used to
describe lesions that have the cytologic appearance of border-
line and low-grade serous adenocarcinoma. However, aspi-

and necrosis (Diff-Quik stain). (¢) Alcohol-fixed preparation showing a
whorled group of Brenner tumor cells (Papanicolaou stain). (d) Core
biopsy demonstrates a rounded whorled group of epithelial cells in a
background of cellular stroma (H&E stain)

rates of serous borderline tumors (Fig. 11.4) will generally
have less atypia and cellularity than those of low-grade serous
adenocarcinomas (Fig. 11.5). The presence of nuclear atypia
distinguishes low-grade serous tumors from benign serous
cystadenomas, which exhibit bland and ciliated epithelium.

20. What are the key cytologic and immunohistochemical
features of benign and malignant serous neoplasms?

It is not always possible to distinguish benign from malig-
nant serous neoplasms by cytology, but there are some fea-
tures common to either case (Table 11.4). Borderline
neoplasms are tumors with uncertain malignant potential
that still have a favorable prognosis even if they recur.
Psammomatous calcifications are common in both serous
borderline tumors and low-grade serous adenocarcinomas,
found in approximately one-third of cases. Serous carcino-
mas are graded using a two-tier system that highly correlates
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Fig. 11.4 Serous borderline tumor. (a) FNA of serous borderline (Papanicolaou stain). In contrast to serous cystadenomas, cells do not
tumors may be hypocellular with few cell groups, but lesional tissue  have cilia. (b) Cell block preparation of the FNA demonstrated small
should not demonstrate significant cytologic or nuclear atypia strips of epithelial cells associated with psammoma bodies (H&E stain)

Fig. 11.5 Low-grade serous adenocarcinoma. (a) In contrast to serous  carcinomas. (¢) Cell block preparations may reveal foci concerning for
cystadenomas and borderline tumors, this aspirate of a low-grade serous  invasion. (d) Retraction artifact is commonly observed in low-grade
adenocarcinoma shows a crowded sheet of cells with enlarged irregular ~ serous adenocarcinomas and may be apparent in cell block fragments
nuclei. (b) Psammoma bodies are frequent in low-grade serous adeno-  (a, b: Papanicolaou stain; ¢, d: H&E stain)
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with long-term prognosis [32]. Low-grade serous carcinoma
will appear in small clusters or in crowded sheets.
Cytoplasmic vacuoles may be present, and cells will exhibit
an increased nuclear: cytoplasmic ratio, with somewhat
irregular nuclei and prominent nucleoli. High-grade tumors
are more likely to yield positive washings than low-grade
tumors and have frankly malignant cytology (Fig. 11.6) [33].

Table 11.4 Cytologic features of serous neoplasms

Benign serous tumors Malignant serous tumors

Sparsely cellular Higher cellularity associated with
higher grade tumors; serous
borderline tumors may be sparsely
cellular and falsely negative

Serous neoplasms have characteristic immunohisto-
chemical features that are sometimes essential for the diag-
nosis, especially when considering other tumor subtypes
and metastatic lesions. Serous lesions are typically CK7
positive and CK20 negative, which can be helpful for distin-
guishing these from colorectal malignancies. Additionally,
they are negative for CDX-2 and express PAX-8. WT-1 is a
helpful positive marker because it distinguishes serous car-
cinoma from endometrioid adenocarcinomas and clear cell
carcinomas of the ovary. Estrogen receptor (ER) and pro-
gesterone receptor (PR) exhibit variable positivity in serous
carcinomas but are more likely expressed in low-grade neo-
plasms. In contrast to low-grade serous neoplasia, high-
grade serous carcinomas almost always have a mutant

Bland, columnar, ciliated Enlarged crowded cells with . .
epithelium overlapping nuclei; irregular (overexpression or loss) p53 phenotype and are diffusely
nuclear membranes; prominent and strongly reactive for p16.
nucleoli

Relatively clean background, | Psammoma bodies present in 30%
some histiocytes; psammoma
bodies rare

DDx includes cystadenoma, DDx includes serous borderline

21. What is the significance of p53
immunohistochemistry in high-grade serous carcinoma?
How do I report p53 staining results?

cystadenofibroma, cortical tumor and low-grade serous The tumor suppressor gene, TP53, is mutated in ~96% of
inclusion cyst, paratubal adenocarcinoma; overtly malignant tubo-ovarian high-grade serous carcinomas [34], and immu-
cysts, and hydrosalpinx cytologic features may indicate

high-grade serous carcinoma

nohistochemistry for the protein product, p5S3, can act as a
surrogate marker of 7P53 mutation status (Fig. 11.7).

Fig. 11.6 High-grade serous carcinoma of the ovary. FNA smears
demonstrate high-grade epithelial cells associated with necrosis (a:
Diff-Quik stain; b: Papanicolaou stain). (¢) Characteristic features of

high-grade serous tumors include solid or papillary architecture,
crowded overlapping cells, pleomorphic hyperchromatic nuclei, and
abundant mitotic figures (cell block, H&E stain)
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Fig. 11.7 Immunophenotypes of p53. (a) Wild-type staining pattern of
p53 demonstrates heterogeneity, with variable strong and weak inten-
sity seen in positive cells. (b) The most common mutant phenotype of

p53 is a strong and diffuse staining pattern. (¢) In a minority of cases,
p53 demonstrates a null phenotype, indicating loss of the immunogenic
portions of the p53 protein



11 Ovary and Peritoneal Washings

169

Inactivating (missense) mutations of the gene result in
increased nuclear expression of the p53 protein, yielding a
diffusely and strongly positive staining pattern. Deleterious
(nonsense and frameshift) mutations of 7P53 result in
expression of a truncated protein, resulting in a null expres-
sion phenotype. The mechanism of p53 mutation is concep-
tually important because nonsense and frameshift mutations
will still express N-terminal portions of the p53 protein,
which may or may not be detectable by IHC. In one study
correlating 7P53 mutation status with p53 expression, 62%
had missense mutations (of which 100% had diffuse and
strong p53 by IHC), 16% had nonsense mutations (of which
55% exhibited a null expression phenotype), and 13% had
frameshift mutations (78% of which showed a null pheno-
type by IHC) [35].

If no mutations of TP53 are present, p53 will display a
wild-type staining pattern with weak expression in a hetero-
geneous distribution. Therefore, we recommend that p53
immunohistochemistry generally be reported in one of the
following ways:

e POSITIVE p53 (diffuse and strong expression, mutant
phenotype).

e POSITIVE p53 (heterogeneous expression, wild-type
phenotype).

* NEGATIVE p53 (null expression, mutant phenotype).

22. How often is p53 mutated in gynecologic
malignancies?
When confronted with adnexal masses and/or peritoneal
implants, there is often a question of whether the tumor
originated from the ovary, the uterus, or the peritoneum
(the latter presumably arises from endometriosis or benign
Miillerian inclusions). For the most part, the answer to this
question is addressed after resection by surgical pathology.
This is particularly true for primary peritoneal Miillerian
disease because the diagnosis requires exclusion of ovar-
ian and uterine primaries. However, p53 is a useful tool for
separating low-grade from high-grade neoplasms, as well
as high-grade serous from ovarian tumors with endometri-
oid and clear cell histology. This utility is best illustrated
by examining the rate of p53 mutations in each of the
tumor subtypes. Somewhat surprisingly, the pS3 mutations
occur at slightly different frequencies depending on the
origin.

Primary Ovarian Tumors:

* 8% of borderline serous tumors have p53 mutations [36].

* 8% of low-grade serous carcinomas have p53 muta-
tions [36].

* 96% of high-grade serous carcinomas have p53 muta-
tions [34].

e 22% of endometrioid adenocarcinomas of the ovary have
a mutant p53 immunophenotype [37].

* 0-3% of clear cell adenocarcinomas of the ovary have
p53 mutations by sequencing [37, 38].

Primary Uterine Tumors:

¢ 90% of uterine serous carcinomas are found to have TP53
mutations [39].

* 12% of endometrial endometrioid adenocarcinomas have
a mutant pS3 immunophenotype, including 40% of grade
3 tumors and only 3% of grade 1 and 2 tumors [40].

e 34% of clear cell adenocarcinomas of the uterus have a
mutant p53 immunophenotype [41].

* 91% of uterine carcinosarcomas have p53 mutations
(cBioPortal, TCGA provisional data).

Although useful for separating low-grade and high- grade
serous tumors, p53 cannot distinguish high-grade tubo-
ovarian from uterine serous carcinomas and carcinosarco-
mas. Only a small proportion of any endometrioid tumors
will harbor p53 mutations, the vast majority of those being
high grade. Clear cell carcinomas of the uterus exhibit p53
mutations more often than ovarian primaries.

23. What are the key cytologic and
immunohistochemical features of endometrioid
neoplasms of the ovary?

Endometrioid adenocarcinomas are usually cystic and solid
tumors that are morphologically similar to endometrial
endometrioid adenocarcinomas. In fact, these tumors are
thought to arise from endometriosis and endometriomas,
which are identified histologically in nearly half of ovarian
endometrioid adenocarcinomas [31]. As seen in the endome-
trium, squamous differentiation is a common finding. Unlike
serous and mucinous carcinomas, endometrioid borderline
tumors are rarely encountered.

Cytologically, ovarian endometrioid adenocarcinomas are
identical to those of the endometrium, with pseudostratified
glandular cells in clusters with enlarged oval nuclei
(Fig. 11.8). A cell block can be helpful to visualize well-
differentiated endometrioid adenocarcinomas, but high-
grade endometrioid lesions can be difficult to distinguish
from other high-grade malignancies. Immunohistochemistry
may be helpful, as these will typically have an immunopro-
file strong positive for PAX-8, ER, and PR, patchy p16, wild-
type p53 (unless high grade), and negative for WT-1.

24. What are the key cytologic and
immunohistochemical features of clear cell neoplasms of
the ovary?

Clear cell tumors of the ovary typically exhibit large,
pleomorphic nuclei and abundant clear vacuolated cyto-
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Fig. 11.8 Endometrioid adenocarcinoma of the ovary. (a) Peritoneal
washing of a well-differentiated endometrioid adenocarcinoma of the
ovary with clusters of atypical glandular cells (Papanicolaou stain). (b)
The glandular architecture is best appreciated on the cell block sections

plasm (Fig. 11.9). These tumors are considered high-
grade malignancies, with <1% considered benign clear
cell adenomas or borderline malignancies [31].
Immunohistochemistry is helpful if clear cell carcinomas
are suspected, as they are typically positive for Napsin-A,
AMACR, CK7, EMA, HNF1-B, wild-type for p53, and
negative for ER, PR, and WT-1 [42]. Of note, clear cell
carcinomas of both the ovary and kidney are positive for
PAX-8, so other markers may be necessary if the primary
site is uncertain.

25. What are the key cytologic and
immunohistochemical features of ovarian mucinous
tumors? Can they be distinguished from gastrointestinal
metastasis?

Aspirates from mucinous tumors of the ovary often have a
variable cytologic appearance (Fig. 11.10). Well-
differentiated components may appear columnar with mucin
vacuoles and exhibit only mild nuclear atypia. For this rea-

(H&E stain). (¢) FNA of a pelvic mass demonstrating high-grade endo-
metrioid adenocarcinoma of the ovary (Papanicolaou stain). (d) Cell
block preparation demonstrating high-grade pleomorphic nuclei with
vesicular chromatin and prominent nucleoli (H&E stain)

son, it is difficult to distinguish mucinous borderline tumors
from mucinous adenocarcinoma, and this is of minor con-
cern to cytologists because as resection is required to exclude
intramucosal carcinoma or invasion [43]. Mucinous ovarian
tumors may cause pseudomyoxma peritonei, but the major-
ity of adnexal mucinous tumors presenting with pseudomyx-
oma are in fact metastases from gastrointestinal sites. The
finding of abundant mucin (in either peritoneal washings or
an ovarian aspiration) is at least atypical, if not suspicious for
a neoplastic process.

Mucinous adenocarcinomas of the ovary may arise from
mucinous borderline tumors, and thus low-grade elements
are suggestive of an ovarian primary rather than a metasta-
sis [44]. Immunohistochemistry can be useful, as meta-
static lesions from the colon and appendix will be positive
for CK20, CDX-2, and SATB2 and largely negative for
CK7, PAX-8, and WT-1. Often, however, a diagnosis of
“mucinous cystic neoplasm” is sufficient to guide manage-
ment [45, 46].
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Fig. 11.9 Clear cell carcinoma of the ovary. Tumor cells have malig-
nant nuclei and often exhibit abundant clear cytoplasm (a: ThinPrep,
Papanicolaou stain; b: cell block, H&E stain). Resected tumor showed

26. What immunohistochemical markers are most
helpful to subtype epithelial ovarian lesions? How
should equivocal staining patterns be interpreted?
Subtyping of gynecologic malignancies has generally been
reserved for surgical pathologists at the time of histologic
resection, but advances in immunohistochemistry now pro-
vide cytopathologists with several tools for distinguishing
gynecologic lesions (Table 11.5). Cytologic and histologic
appearance and differential diagnosis should dictate the
markers to be used. In the setting of equivocal staining pat-
terns and a poorly differentiated gynecologic malignancy, a
diagnosis of “high-grade Miillerian adenocarcinoma” can
often be sufficient to guide further management.

27. What are the key cytologic and
immunohistochemical features of germ cell tumors of
the ovary?

Germ cell tumors of the ovary are analogous to those that
arise in the testes. They most commonly present in women of

characteristic histologic features of clear cell carcinomas, namely
malignant clear cells lining papillae in a “hobnail” appearance (c), and
pleomorphic nuclei and abundant clear cytoplasm (d) (¢, d: H&E stain)

reproductive age, and the vast majority of these are mature
teratomas. However, care should be taken when examining
specimens from pediatric patients, as malignant germ cell
tumors are relatively much more common in this population.
Conceptually, there are three major categories of ovarian
germ cell tumors, each of which have distinct cytomorpho-
logic and immunohistochemical characteristics. If consider-
ing a germ cell tumor in the differential diagnosis, SALL-4
can be helpful first-line marker because it is positive in all
three types of germ cell lesions. In cases of cytologically
ambiguous germ cell tumors, the different types can often be
distinguished by immunohistochemistry (Table 11.6).

¢ Tumors with Embryonic Ectoderm, Mesoderm, and/
or Endoderm Differentiation: These tumors include
mature and immature teratomas, the latter of which is
malignant. Mature teratomas are not usually aspirated or
biopsied because they frequently demonstrate character-
istic ultrasonographic features. If aspirated, the most
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Fig. 11.10 Mucinous tumors of the ovary. FNA smear demonstrating At resection, mucinous tumors must be heavily sampled for focal areas
sheets of benign-appearing mucinous epithelium (a: Diff-Quik stain; b:  of mucinous adenocarcinoma which are often missed on cytology (c, d:
Papanicolaou stain) (¢) Fragments of mucinous epithelium with goblet ~H&E stain)

cells seen on a cell block, reminiscent of gastrointestinal epithelium. (d)

Table 11.5 Summary of immunohistochemical staining of various epithelial ovarian tumors and mucinous metastases from gastrointestinal
primaries

Ovarian tumor subtype CK7 |CK20 |PAX-8 |WT-1 |CDX-2 |SATB2 |ER |PR |Napsin-A | AMACR |p53 pl6
High-grade serous carcinoma | + - + + - - v |V |- - Mutant | Diffuse
Low-grade serous neoplasia | + - + + - - + + - - WT -/F
Endometrioid type histology | + - + - - - + + - - v A%
Clear cell type histology + - + - - — - = |+ + \Y _JF
Mucinous (primary ovarian) | + v v - \% - — - - - WT -/F
Mucinous (metastatic) - + - - + + — — — — \Y% -/F
Abbreviations and symbols: + positive, — negative, V variable, WT wild-type, F focal
Table 11.6 Immunohistochemical markers for malignant ovarian germ cell tumors
Malignant germ cell tumor SALL-4 Pan-K OCT-3/4 NANOG c-Kit AFP hCG GATA-3
Dysgerminoma (~50%) + Rare + + + - - -
Yolk sac tumor (~20%) + + - - Rare + - -
Embryonal carcinoma (3%) + + + + - — — —
Nongestational choriocarcinoma (1%) + + - - - - + +
Immature teratoma (20%) + - + — — — — —
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Fig. 11.11 Squamous cell carcinoma arising from mature teratoma.
(a) Peritoneal washings from a patient showed dysplastic squamous
cells in a background of reactive mesothelial cells (Papanicolaou stain).
The differential diagnosis includes metastasis from a cervical lesion,

common finding is anucleated squamous cells, which are
indicative of ectodermal differentiation. Ectopic tissue
from other organs can be present, including thyroid
(struma ovarii), and, though uncommon, can undergo
malignant transformation, leading to somatic-type malig-
nancies such as primary ovarian thyroid carcinomas (pos-
itive for TTF-1 and PAX-8 by IHC) and squamous cell
carcinomas (p63 positive by IHC, Fig. 11.11), which
often portend a poor prognosis. All mature teratomas
must be resected and evaluated for the presence of imma-
ture neuroectodermal elements, which are rare but diag-
nostic of malignancy.

e Tumors that Express Transcription Factors of
Pluripotency (i.e., OCT3/4 and NANOG): This group
of malignant germ cell tumors includes dysgerminomas
(the ovarian equivalent of testicular seminomas) and
embryonal carcinomas. Of the two, dysgerminomas are
much more common, representing up to 5% of all ovar-
ian malignancies. An accurate diagnosis of dysgermi-
noma is extremely important because these tumors
respond well to therapy. Dysgerminomas often appear
poorly differentiated cytologically, with large round
nuclei, prominent nucleoli, and clear cytoplasm.
Dysgerminomas will stain positive for the transcription
factors associated with stem cell pluripotency, OCT-3/4
and NANOG. In fact, it is thought that dysgerminomas
may be precursors of other germ cell tumors, a theory
which may explain why 10% of germ cell tumors have
mixed cell types. Embryonal carcinomas may stain posi-
tive for these markers as well. Cytologically, embryonal
carcinoma will exhibit large round cells with irregular
pleomorphic nuclei and multiple chromocenters. The

but pap history and colposcopic findings may be negative.
Immunohistochemistry with p16 may be helpful to exclude a cervical
lesion. (b) Resection of an adnexal mass revealing squamous cell carci-
noma arising from an ovarian mature teratoma (H&E stain)

two can often be distinguished by IHC, as dysgermino-
mas are typically keratin-negative and exhibit membra-
nous staining for c-Kit (CD117).

¢ Tumors with Extraembryonic Differentiation: The
germ cell tumors in this category include yolk sac tumor
and nongestational choriocarcinoma. Both can appear
poorly differentiated malignant epithelioid neoplasms,
and the fact that they are keratin-positive can lead to a
potential pitfall by rendering a diagnosis of carcinoma.
Yolk sac tumors will be positive for alpha-fetoprotein and
SALL-4. Choriocarcinomas will be positive for human
chorionic gonadotropin (hCG), GATA-3, and SALL-4.

28. What are the key cytologic and
immunohistochemical features of sex cord-stromal
tumors of the ovary?

Sex cord-stromal tumors of the ovary are benign in 90% of
cases. The class of benign sex cord-stromal tumors is com-
prised of fibromas (which derived from ovarian stromal
fibroblasts), thecomas (derived from hormone-secreting
ovarian stromal cells), or mixed tumors with features of both
fibromas and thecomas. Aspirates of these tumors are gener-
ally hypocellular, because they are often solid tumors with
abundant intracellular collagen. Fibromas are composed of
spindle-shaped cells with an unsurprising fibroblast-like
appearance. Pure thecomas are rare, but thecomatous cells
generally have a monomorphic appearance with clear cyto-
plasm and varying degrees of vacuolization.

Sex cord-stromal tumors of the ovary with malignant
potential include adult granulosa cell tumor, juvenile granu-
losa cell tumor, Sertoli-Leydig cell tumor, and steroid cell
tumors. Not all sex cord tumors of the ovary are easily cate-
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Fig. 11.12 Adult granulosa cell tumor (AGCT). (a) Diff-Quik stain of
an AGCT illustrating a pseudofollicular arrangement (Call-Exner
body). (b) The nuclear grooves and irregularities (“coffee bean nuclei”)
of AGCT are best visualized on alcohol-fixed preparations (Papanicolaou

gorized, sometimes prompting a diagnosis of “unclassified
sex cord-stromal tumor.”

Adult granulosa cell tumors (AGCT) are typically unilat-
eral and confined to the ovary, but patients can present with
ruptured tumors or peritoneal spread. These tumors are pre-
dominantly solid, composed of monomorphic neoplastic
cells with scant cytoplasm that can appear singly, as naked
nuclei, in loose clusters, in cords, or in a pseudofollicular
pattern (Fig. 11.12). This latter architecture, termed Call-
Exner bodies, describes a pattern of granulosa cells arranged
around small globules of eosinophilic hyaline. Other helpful
cytologic features of granulosa cells include prominent
nuclear grooves and nuclear membrane irregularity. The dis-
tinction between AGCT and follicular cysts can be particu-
larly challenging, as immunohistochemistry is unlikely to
help, but the presence of predominantly normal granulosa
cells can be helpful.

stain). (c¢) Cell block of AGCT, demonstrating a papillary-like architec-
ture (H&E stain). (d) Inhibin IHC is commonly used to diagnose AGCT,
which will demonstrate cytoplasmic positivity

As the name suggests, juvenile granulosa cell tumors
(JGCT) are more commonly seen in young patients. There
are a few features which distinguish the juvenile from the
adult variants. Foremost, there are genetic differences
between the two because the vast majority of AGCTs harbor
mutations of the transcription factor, FOXL2, which is wild-
type in 90% of JGCTs [47]. From a cytologic perspective,
the tumor cells of JGCT lack nuclear grooves and Call-Exner
bodies, and the tumor nuclei appear round with fine chroma-
tin and small chromocenters.

Immunohistochemistry can be very helpful in distinguish-
ing sex cord-stromal tumors from other ovarian lesions. WT-
1 and SF-1 are considered pan-markers of sex cord-stromal
tumors [48]. Other markers, such as inhibin, calretinin, and
CD99, are variably expressed in benign sex cord-stromal
tumors, although they are more often positive in the malig-
nant entities.
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29. What are the key cytologic and
immunohistochemical characteristics of small cell
carcinomas of the ovary?

Small cell carcinomas of the ovary are malignant tumors
composed of small round blue undifferentiated cells and are
divided into two entities:

e Small Cell Carcinoma of the Ovary, Hypercalcemic
Type: A poorly differentiated epithelial tumor that is asso-
ciated with paraneoplastic hypercalcemia in 62% of cases.
These tumors typically occur in younger patients (mean
24 years of age) and have a poor overall survival rate.
Tumors will express CD56, synaptophysin, and, occa-
sionally, parathyroid-related hormone. Inactivating muta-
tions of the chromatin remodeling enzyme, SMARCA4,
are often found in these tumors [49], and thus immunohis-
tochemistry for SMARCAA4 loss can particularly be help-
ful in the diagnosis, which distinguishes it from its
pulmonary type counterpart.

¢ Small Cell Carcinoma of the Ovary, Pulmonary Type:
A poorly differentiated tumor that expresses neuroendo-
crine markers analogous to small cell carcinoma of the
lung. The primary differential diagnosis includes hyper-
calcemic type primary ovarian small cell carcinoma and
metastasis from a lung primary. The presence of a lung
mass and TTF-1 positivity by IHC favors a metastatic
lesion.

30. What are the key features of metastatic tumors of
the ovary?

Metastatic lesions to the ovary are common and account for
almost 10% of malignant ovarian neoplasms found in women
undergoing surgery for an adnexal mass. Common features
of metastasis to the ovary include bilateral ovarian involve-
ment, surface involvement, a nodular pattern of spread, small
size (<10 cm), and history of a known nonovarian primary
malignancy. In contrast, primary ovarian tumors are typi-
cally unilateral, large (>10 cm). Ovarian involvement com-
monly presents with metastases from colorectal (37%),
breast (12%), gastric (9%), appendiceal (9%), pancreas
(6%), and lung (2%) primaries.

Peritoneal Washings

1. What is the purpose of peritoneal washings?

The primary purpose of peritoneal washing cytology is to
identify metastatic disease in the peritoneum that is not
grossly visible, typically at the time of staging laparos-
copy or resection. Peritoneal washings are obtained dur-
ing benign gynecologic procedures to help exclude occult
disease. In the setting of known metastatic disease, peri-

toneal washings can be used to monitor treatment
response.

Washings are particularly important for gynecologic
oncologists because cytologic evaluation is part of the stag-
ing system for fallopian tube and ovarian cancers [50].
Historically, peritoneal washings were evaluated in the stag-
ing of endometrial cancers (indicating stage IIIA disease),
but the International Federation of Gynecology and
Obstetrics (FIGO) revised staging criteria in 2009, and wash-
ing cytology was removed from the staging criteria [51].

2. What are the prognostic implications of positive
peritoneal washings in gynecologic malignancies?

For endometrial cancers (stage I to Ila), peritoneal washing
cytology is an independent predictor of disease recurrence
and mortality, and, in advanced stage patients, metastasis to
the adnexa or uterine serosa does not seem to confer a worse
prognosis than positive cytology alone [52]. It has been dis-
covered that laparoscopically assisted vaginal hysterecto-
mies have a higher incidence of positive peritoneal cytology
compared to total abdominal hysterectomy, possibly due to
retrograde dislocation of cancer cells during manipulation of
the uterus [53], but the clinical significance of this appears to
be minimal [54].

For cancers of the fallopian tube and ovary, tumors asso-
ciated with positive peritoneal washings or ascites are classi-
fied as FIGO stage IC3, if they are otherwise confined to the
adnexa and the washings are not associated with surgical
spill intraoperatively (IC1), capsule rupture prior to surgery
(IC2), or tumor on the ovarian surface (also IC2) [55]. Of
note, the American Joint Committee on Cancer (AJCC)
TNM staging does not make this distinction, and these three
sub-stages are considered together simply as Tlc. For inva-
sive epithelial ovarian cancer, the 5-year survival for patients
with stage IC is 81%, compared to 92% for IA and 14% for
stage IV malignancies [56].

3. How often do peritoneal washings change the surgical
staging in patients with gynecologic cancers?

In reality, surgical staging may not change very often, and
this may be one of the reasons that washing status was elimi-
nated from the FIGO staging criteria for endometrial cancer.
A positive peritoneal washing upstages only 4.5% of patients
and does not appear to affect outcomes [57].

For ovarian cancer, it has been estimated that peritoneal
washings will upstage as many as 25% of patients with low
stage disease [58], but it is important to note that the detec-
tion rate of peritoneal washings in otherwise stage IA or IB
patients is heavily dependent on tumor subtype, with serous
carcinomas more often positive than other variants [59].
FIGO stage IC (TNM Tlc) accounts for 18.7% of all ovarian
tumors [56].
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4. Does ovarian cyst rupture during surgery lead to
worse prognosis in the absence of surface involvement
or positive ascites/washings?

This remains a controversial issue, with some studies find-
ing a higher risk of recurrence and others not. Ovarian cyst
rupture is always avoided if possible during primary resec-
tion of tumors confined to the adnexa because multivariate
analysis has shown that capsule rupture and positive peri-
toneal washings are independent predictors of poor prog-
nosis [55].

5. Are peritoneal washings obtained in any
nongynecologic surgeries?

Although not part of the TNM staging of any nongyneco-
logic malignancies, positive washings are often obtained
during resection procedures because they are associated with
poor prognosis in abdominal malignancies:

* In patients with gastric adenocarcinomas, positive wash-
ings are associated with advanced stage and poor overall
survival [60].

 In patients undergoing surgery for colorectal cancer, posi-
tive peritoneal washings had a significantly higher rate of
local recurrence and peritoneal carcinomatosis than those
with negative washings [61], and long-term follow-up has
revealed that the 10-year survival rate for patients with
positive cytology is less than those with negative wash-
ings [62].

» In patients with pancreatic cancer, there is a significant
correlation between positive peritoneal cytology and the
presence of peritoneal metastases [63], and survival is
typically worse than patients with negative cytology
[64].

Fig. 11.13 Benign-appearing Miillerian proliferations associated with
psammomatous calcifications. (a) Diff-Quik stain demonstrating a
three-dimensional cluster of small, benign-appearing cells associated
with a psammoma body. The differential diagnosis includes a mesothe-
lial proliferation versus a benign Miillerian inclusion (such as endome-
triosis or endosalpingiosis) versus an implant of low-grade serous

6. How accurate is peritoneal washing cytology versus
ascites? If a peritoneal biopsy is positive for malignant
cells, do peritoneal washings provide any additional
information?

There are a number of important concerns about the accuracy
of peritoneal washings. First, many patients with metastases to
the peritoneum will have negative washings, with up to ~50%
of patient’s having false-negative cytology [65]. However, as
stated above, the detection rate (and therefore the sensitivity
and specificity) is highly dependent on tumor subtype [59].
For instance, in cases of low-grade serous neoplasia, the sensi-
tivity is relatively high and strongly correlates with ovarian
surface involvement and peritoneal implants [66].

Evaluation of ascites fluid has a false-negative rate that is
about 6%, much less than that of peritoneal washings [65]. If
histologic biopsy confirms peritoneal involvement, perito-
neal washings provide no additional information, and the
patient will be staged based on the results of the biopsy.

7. What common conditions lead to false-positive
washings?

False-positive peritoneal washings occur in less than 5% of
case [67], which can result in the following conditions:

e Mesothelial proliferation with psammomatous calcifica-
tions [68]

* Endometriosis, particularly with eosinophilic metaplasia [69]

* Endosalpingiosis [70]

e Ectopic pancreas [71]

The presence of Miillerian epithelium associated with
psammomatous calcifications should prompt the cytologist
to render an atypical diagnosis (Fig. 11.13).

™%
- s
o
.
o'e
& ]

neoplasia. (b) Cell block with H&E stain demonstrating epithelium
associated with a concentrically laminated calcification. Unless stroma
is present, it is not possible to tell if the cells are derived from an inva-
sive or a noninvasive implant. (¢) Immunohistochemistry for PAX-8
will exhibit strong nuclear positivity in Miillerian epithelium, which is
usually negative in mesothelial cells
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8. Is there any reason to segregate washings from
different peritoneal sites?

Peritoneal washings should be obtained from different peri-
toneal locations, which should be combined into a single
specimen. There appears to be no benefit to segregating sam-
ples [72].

9. What are the adequacy criteria for a peritoneal
washing specimen?

Strict adequacy criteria have not been established for perito-
neal washings, but the presence of benign mesothelial cells
should be identified before considering a specimen adequate.
If malignant cells are present, the specimen should also be
considered adequate [67].

10. How useful are atypical and suspicious
interpretations of peritoneal cytology?

In general, peritoneal washings that are interpreted as “atypi-
cal” or “suspicious” are not useful to clinicians, and anything
less than a malignant diagnosis is considered as a negative
result [67].

Case Presentations

Case 1
Learning Objectives:

1. Review the cytology of mucinous tumors of the
ovary.

2. Generate a differential diagnosis for mucinous
tumors of the ovary.

3. Understand how IHC can differentiate primary
ovarian from metastatic mucinous lesions in the
ovary.

Case History:

* A 58-year-old female presents with abdominal dis-
tention and an elevated CA-125. CT reveals a 22-cm
multiloculated cystic pelvic mass. The ovaries are
not well visualized on imaging.

Specimen Source:

e U/S-guided FNA of a pelvic mass

177

Cytologic Findings:

Abundant mucin admixed with inflammatory cells
(Fig. 11.14a).

Small group of mucinous cells without significant
cytologic atypia (Fig. 11.14b).

Cell block demonstrating strips of mucinous epithe-
lium and stroma (Fig. 11.14c).

Low-grade components are more likely to be found
in primary ovarian mucinous tumors than
metastases.

Differential Diagnosis:

Mucinous cystadenoma of the ovary
Mucinous borderline tumor of the ovary
Mucinous adenocarcinoma of the ovary
Metastatic mucinous adenocarcinoma

IHC and Other Ancillary Studies:

Definitive subtyping requires resection and histo-
logic evaluation for invasion.

CK7 and PAX-8 positivity would favor an ovarian
primary.

CK20 and CDX-2 positivity would not exclude an
ovarian primary.

SATB2 would strongly favor metastasis from an
appendiceal or a colorectal primary.

Final Cytologic Diagnosis:
Mucinous cystic neoplasm
Take-Home Messages:

. Mucinous tumors of the ovary can be benign or

malignant.

. Mucinous tumors of the ovary require resection and

histologic evaluation to correctly subtype.

. Immunohistochemistry is often not definitive but

can be helpful to favor an ovarian primary.

References: [43—46]
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Fig. 11.14 Case 1: Pelvic mass, FNA. (a, b) Images of alcohol-fixed smear (Papanicolaou stain). (¢) Image of cell block preparation (H&E stain)

Case 2

Learning Objectives:

1. Review the cytology of tubo-ovarian high-grade
serous carcinoma.

2. Generate a differential diagnosis for tubo-ovarian
high-grade serous carcinoma.

3. Review the immunohistochemical profile of tubo-
ovarian high-grade serous carcinoma.

Case History:

e A 78-year-old female presents with a 5-cm solid
and cystic ovarian mass.

Specimen Source:
e U/S-guided FNA of the ovarian mass
Cytologic Findings:

e Hypercellular aspirate with papillary structures
(Fig. 11.15).

* Cells can also appear singly or in crowded clusters.

e Cells will exhibit a high N:C ratio, nuclear irregu-
larities, and mitotic figures.

Differential Diagnosis:

* Tubo-ovarian high-grade serous carcinoma
e Ovarian endometrioid adenocarcinoma

e Clear cell carcinoma of the ovary

* Metastatic adenocarcinoma

IHC and Other Ancillary Studies:

Gynecologic malignancies can often be distin-
guished from metastatic lesions and will often be
positive for CK7 and PAX-8.

Positivity for WT-1 and p16 may favor an ovarian
primary, but uterine carcinomas can present with
this immunophenotype as well.

High-grade serous carcinomas of the ovary and
uterus often demonstrates a pS3-mutant phenotype,
in contrast to low-grade endometrioid adenocarci-
nomas and clear cell carcinomas of the ovary.

Final Cytologic Diagnosis:
High-grade serous carcinoma
Take-Home Messages:

. High-grade serous carcinoma will exhibit malig-

nant cytologic features and papillary architecture.
In contrast, benign and low-grade serous lesions
will not exhibit this degree of cytologic atypia.

. The primary site of high-grade serous carcinoma

may be the ovary, the fallopian tubes, or the uterus,
and it is not possible to make this distinction by
cytology.

. A diagnosis of “high-grade Miillerian adenocarci-

noma” is often sufficient to guide management.

References: [32, 73, 74]
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Fig. 11.15 Case 2: Ovarian mass, FNA. (a, b) Photomicrograph of air-dried smear (Diff-Quik stain). (¢) Photomicrograph of alcohol-fixed
smear (Papanicolaou stain). (d) Material from cell block (H&E stain)
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Case3
Learning Objectives:

1.

Understand why peritoneal washings are obtained
during gynecologic procedures.

. Generate a differential diagnosis for endometrioid

adenocarcinoma.

. Understand the immunohistochemical profile of

tubo-ovarian high-grade serous carcinoma.
Case History:

A 40-year-old obese female with a history of cervi-
cal neoplasia presents with an adnexal mass and
abnormal uterine bleeding. Endometrial biopsy
demonstrates small fragments of adenocarcinoma,
not otherwise specified. Hysterectomy and bilateral
salpingo-oophorectomy are performed.

Specimen Source:
Peritoneal washing
Cytologic Findings:

Clusters of malignant glandular cells with increased
N:C ratio, enlarged nuclei, and prominent nucleoli
(Fig. 11.16a).

Keratinized dysplastic cells are present in the wash-
ings (Fig. 11.16b).

Malignant cells appear in the cell block, associated
with numerous neutrophils (Fig. 11.16¢c). The
source of keratinized cells is identified as squamous
metaplasia on resection (Fig. 11.16d).

K. C. Strickland

Differential Diagnosis:

Endometrial  versus  ovarian  endometrioid
adenocarcinoma

Serous carcinoma

Endocervical adenocarcinoma

IHC and Other Ancillary Studies:

Endometrioid adenocarcinomas are typically p53
wild-type, which distinguishes them from serous
carcinomas.

Immunohistochemistry for p16 will be negative or
focal in endometrial adenocarcinomas, in contrast
to HPV-related endocervical adenocarcinomas,
which will be strong and diffusely p16 positive.

Final Cytologic Diagnosis:
Endometrioid adenocarcinoma
Take-Home Messages:

. Peritoneal washings provide important prognostic

information for ovarian and endometrial carcino-
mas, and washing status is a staging component of
ovarian but not uterine cancers.

. Endometrioid adenocarcinomas will have wild-

type p53 and can exhibit squamous differentiation,
which distinguishes them from gynecologic serous
carcinomas.

. Endocervical adenocarcinomas are often in the dif-

ferential diagnosis for young patients who are HPV-
positive or have a history of cervical dysplasia.

References: [75, 76]
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Fig. 11.16 Case 3: Cytology of pelvic washings obtained during hysterectomy. (a, b) Images taken from ThinPrep slide (Papanicolaou stain). (c)
High-power image from cell block (H&E stain). (d) Resection of uterine tumor (H&E stain)
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