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Recent advances
in sex cord-stromal tumors
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Sex cord-stromal tumors of the ovary are rare, making up approxi-
mately 8% of all ovarian tumors. Granulosa cells, theca cells and
their luteinized derivatives, Sertoli cells, Leydig cells and fibroblasts
of gonadal stromal origin, in pure or combined forms and in variable
degrees of differentiation, may be present.

Fibromas, which are almost never associated with endocrine
manifestations, are the most frequent subtype, accounting for half
of sex cord-stromal tumors; most of the other subtypes are granu-
losa cell tumors.

Granulosa cell tumors comprise two different subtypes, with
distinct clinical settings and microscopic appearance: adult and
juvenile types. Adult-type granulosa cell tumors occur more often in
postmenopausal women and are the most common clinically estro-
genic ovarian tumor. Granulosa cells grow in a wide variety of pat-
terns, which are very commonly admixed. The better differentiated
tumors typically have microfollicular, macrofollicular, insular, tra-
becular, solid or hollow-tubular patterns. The less well differentiat-
ed forms include watered-silk and gyriform diffuse (sarcomatoid)
pattern alone or in combination. Whatever the histologic pattern
may be, the best morphological markers of adult-type granulosa
cell tumors are the presence of small cavities similar to Call-Exner
bodies and cells with pale nuclei and prominent grooves.

Juvenile granulosa cell tumors usually occur in the first three
decades of life. The microscopic appearance is that of a solid neo-
plasia with focal follicle formation. In contrast to the adult type, neo-
plastic cells have abundant cytoplasm and round nuclei, usually
without grooves. Nuclear atypia varies from slight to severe and the
mitotic rate may be high. Despite these histological features, stage
is the only reliable prognostic factor in these tumors.

Sertoli-Leydig cell tumors are another interesting group of
gonadal sex cord-stromal tumor. They usuallyoccur in young women,
most of them under 30 years of age and about one-third of the
patients develop signs of virilization.

Different histological subtypes are described: well differentiated,
of intermediate differentiation and poorly differentiated, with heterol-
ogous elements and retiform pattern. Well-differentiated tumors have
a nodular architecture with fibrous bands intersecting lobules of neo-
plastic cells, arranged in hollow or solid tubules. Nuclear atypia is
usually absent or minimal and mitotic figures are rare.

Tumors of intermediate differentiation are composed of Sertoli
and Leydig cells with varying degrees of immaturity, growing in dif-

fuse sheets, nests, solid tubules and thin cords resembling the sex
cords of the embryonic testis. Poorly differentiated Sertoli-Leydig
cell tumors have been classified as sarcomatoid because, in addi-
tion to the presence of specifically diagnostic elements, they re-
semble sarcomas.

Retiform pattern, present in 15% of these tumors is character-
ized by a network of irregularly branching tubules and cysts into
which papillae or polypoid structures may project.

In approximately 20% of these tumors of intermediate or poor
differentiation, the presence of heterologous elements such as
glands of intestinal-type epithelium and foci of carcinoid, cartilage,
hepatocytes, embryonal rhabdomyosarcoma, retinal, as well as
other tissues, is described.

Differential diagnosis
Pathological diagnosis of sex cord-stromal tumors is one of the
most difficult problems in ovarian pathology. Extensive sampling of
the specimen is mandatory but sometimes it is not enough to pro-
vide an accurate diagnosis.

Endometrioid carcinomas (Sertoliform type) and metastatic ade-
nocarcinomas (tubular Krukenberg’s tumor) may simulate Sertoli cell
tumors, Sertoli-Leydig cell tumors and granulosa cell tumors, which
are of the well-differentiated type.

Carcinoid tumors, especially those of trabecular pattern, may
be confused with intermediate Sertoli-Leydig cell tumors. The reti-
form pattern of Sertoli-Leydig cell tumors has to be distinguished
from endodermal sinus tumors, serous cystadenoma of borderline
malignancy, serous or endometrioid carcinoma and mesodermal
mixed tumors.

The diffuse and/or sarcomatoid pattem of granulosa cell tumOrs
may resemble an endometrial stromal sarcoma, an undifferentiated
carcinoma or a small cell carcinoma of the hypercalcemic type.

Steroid cell tumors (NOS) may be confused with other neo-
plasms, particularly luteinized granulosa cell tumors and thecomas,
clear cell carcinomas, metastatic renal cell carcinoma and malignant
melanoma.

Sex cord-stromal tumors have a rather nonspecific immunohis-
tochemical profile. Their expression of intermediate filaments is
quite variable and this variability is misleading when making a dif-
ferential diagnosis. The absence of epithelial membrane antigen in
these tumors has diagnostic value, since most of the histologic
look-alikes of granulosa and Sertoli-Leydig cell tumors, such as
metastatic and primary carcinomas, are positive to epithelial mem-
brane antigen.

Recent reports have emphasizedthe importance of the immuno-
detection of inhibin in sex cord-stromal tumors in providing a reli-
able differential diagnosis with epithelial neoplasms, melanoma,
lymphoma and soft tissue tumors.

Inhibin is a glycoprotein produced by granulosacells, theca cells
and Sertoli cells. Immunostaining by antibodies against alpha-inhibin has
been strongly positive in granulosa cell tumors, Sertoli cell tumors,
and consistently negative in carcinomas, germ cell tumors,
melanomas and lymphomas. Antibodies against the alpha-subunit of
human inhibin may also be useful in identifying, late metastases of
granulosa cell tumors, especially when the previous diagnosis is
unknown.

Furthermore, inhibin appears to be a sensitive serological mark-
er of the presence or progression of these tumors and their metas-
tases. It may be valuable in assessing response to chemotherapy or
in predicting recurrent disease. Serum inhibin level evaluation
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should be incorporated into large-group trials of therapy for sex
cord-stromal tumors.

Prognosis
The behavior ofthese tumors has not been easy to define because
they may have a long clinical course with late recurrences and
metastases. Prognosis is closely related to stage and degree of dif-
ferentiation. In stage I Sertoli-Leydig cell tumors, only those of
intermediate differentiation (11%), poor differentiation (59%) and
those with heterologous elements (19%) have been clinically
malignant. The retiform pattern also seems to be associated with
more aggressive behavior. In contrast to granulosa cell tumors,
recurrences of Sertoli-Leydig cell tumors usually occur early, in the
first year after diagnosis.

Granulosa cell tumors are characterized by indolent growth
with a significant capacity to recur many years after an apparent
clinical cure.

Several pathological features have been evaluated as prog-
nostic factors. Nuclear atypia, high mitotic rate, high Ki67 PI and
the absence of Call-Exner bodies seem to be pathologic predictors
of recurrence.

Other studies have investigated biological and molecular para-
meters by means of immunohistochemistry (c-myc, p21 -ras, c-
erbB2, p53), but results have been inconsistent.

DNA ploidy, percent S-phase fraction, proliferative index and
morphometric studies have been performed in series of granulosa
cell tumors. Aneuploidy, S-phase fraction >10%, large nuclear area
and nuclear perimeter seem to be adverse prognostic factors.
Nevertheless, using these clinical, pathologic or biological parame-
ters, it is difficult to predict early recurrences and impossible to pre-
dict late recurrences.

Trisomy of chromosome 12 has frequently been described in
various neopiasms, particularly in tumors of the female genitourinary
tract. Recently, this chromosomal abnormality has been found in a
large proportion of sex cord-stromal tumors, including thecoma-fibro-
mas, granulosacell tumors and Sertoli-Leydig cell tumors. The prog-
nostic significance of trisomy 12 in these tumors is unknown.

Sex cord-stromal tumors of the ovary may present in a wide
variety of morphological pictures, creating serious problems of dif-
ferential diagnosis with other neoplasia. Recent advances have
provided key markers to facilitate the correct diagnosis. The behav-
ior of these tumors remains somewhat unpredictable, especially
because of the lack of prognostic factors in early stage disease.

Further studies are needed to go deeper into the pathogenesis
of these fascinating tumors.
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Neuroendocrine tumors are a heterogeneous group of separate clin-
icopathological entities, Which have a common characteristic, i.e.,
expression of endocrine differentiation potential. In order to diagnose
endocrine differentiation within a tumor, we should first see the his-
tological characteristics suggesting such differentiation and apply
special studies only to confirm the suspicion. In the ovary, the term
“neuroendocrine” relates mainly to the widely known carcinoids but it
may also be applied to rare neuroendocrine carcinomas of non-
small-cell type and small-cell carcinomas of pulmonary type, which
have been described in recent years.

Neuroendocrine carcinomas of non small-cell type
Neuroendocrine carcinomas of non small-cell type are character-
ized by the presence of islands, sheets and trabeculae with little
intervening stroma (organoid growth pattern) as well as by cellular
homogeneity. Palisading of cells at the periphery of nests may be
seen, particularly in low-grade tumors. Neuroendocrine carcinomas
are higher grade than carcinoids. To date, nine such tumors have
been reported and all developed in association with glandular mül-
lerian-type component (seven mucinous-type tumors, one endome-
trioid carcinoma and one carcinosarcoma). Microscopically, the neu-
roendocrine component grew in the background of a surface-
epithelial tumor but both components could be still recognized as
separate. The tumor cells were medium-sized to large. Other cyto-
logical characteristics, i.e., the amount ofcytoplasm, chromatin and
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