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The stromal tumors of the ovary are a heterogeneous group of rare neoplasia that
arise from specific type of cells within the ovary, such as granulosa cells, theca cells,
steroid cells, and stromal fibroblasts, and from nonspecific ovarian cells such as
mesenchymal cells. As can be expected due to their divergent precursor lesions,
these tumors are substantially different but united by their rarity.
Together they comprise less than 10% of all ovarian tumors. Due to their low
prevalence and their heterogeneity, data and treatment recommendations are limited. Even though all malignant tumors arising in the ovary are staged according to
the American Joint Committee on Cancer,1 treatment differs, especially in sex cord-
stromal ovarian tumors.
Due to their rarity, diagnosis might be difficult and a histological review by an
expert pathologist is recommended, including a comprehensive molecular characterization to confirm the diagnosis and to guide clinical management. Outcome significantly improves when rare tumors are treated in a referral center. Additionally, for
ovarian stromal tumor patients, clinicians can discuss patient treatment by integrating them in a regional referral multidisciplinary tumor board specialized in rare
ovarian tumors as they need to be considered in differential diagnosis.
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In this chapter, we present an overview of stromal tumors of the ovary, which are
uncommon nonepithelial primary ovarian tumors, focusing on the malignant tumors.
Stromal tumors of the ovary are a heterogeneous group of neoplasia that are different in terms of histogenesis, etiology, pathogenesis, histological features, and molecular findings and as tumor types as listed in the World Health Organization (WHO)
Classification of Tumours of the Female Genital Tract.2 Table I highlights the different
tumor entities, according to the WHO
Classification of Tumours of the
Table I. Stromal tumors according to the
Female Genital Tract,2 that arise from
2020 World Health Organization (WHO)
divergent precursor lesions such as
Classification of Tumours of the Female
Genital Tract.
sex cord-stromal tumors, mesenchymal tumors and mixed epithelial and
Sex cord-stromal tumors
mesenchymal tumors (adenosarcoma).
Pure stromal tumors
Carcinosarcoma of the ovary, which is
Fibroma NOS
a biphasic malignant neoplasm comCellular fibroma
posed of high-grade carcinomatous
Thecoma NOS
Thecoma, luteinized
and sarcomatous elements, where one
Sclerosing stromal tumor
or the other may predominate, is not
Microcystic stromal tumor
described in this chapter. This is related
Signet-ring stromal tumor
to the literature data, which have highliLeydig cell tumor of the ovary NOS
ghed that a carcinosarcoma is a tumor
Steroid cell tumor NOS
Steroid cell tumor, malignant
of epithelial cell origin since molecular
Fibrosarcoma NOS
studies support a monoclonal origin by
Pure sex cord tumors
revealing concordant TP53 abnormaliAdult granulosa cell tumor of ovary
ties within the carcinoma and sarcoma
Granulosa cell tumor, juvenile
components.3-5 In addition, 
further
Sertoli cell tumor NOS
indirect evidence supporting the epiSex cord tumor with annular tubules
thelial origin is that recurrences are
Mixed sex cord-stromal tumors
usually high-grade serous carcinomas6
Sertoli-Leydig cell tumor NOS
and that the metastatic pattern is simiSertoli-Leydig cell tumor, well differentiated
Sertoli-Leydig cell tumor, moderately
lar to that of high-grade serous carcinodifferentiated
7
mas. Unlike the previous edition, the
Sertoli-Leydig cell tumor, poorly differentiated
2020 WHO Classification of Tumours
Sertoli-Leydig cell tumor, retiform
of the Female Genital Tract2 describes it
Sex cord tumor NOS
as a subtype of ovarian carcinoma.
Gynandroblastoma

Sex cord-stromal
tumors
Sex cords are identified in the developing testis by the seventh week of

Germ cell-sex cord-stromal tumors
Gonadoblastoma
Dissecting gonadoblastoma
Undifferentiated gonadal tissue
Mixed germ cell-sex cord-stromal tumor NOS

Mesenchymal tumors
Mixed epithelial and mesenchymal
tumors
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embryonic life, but they are not found in the developing ovary, while nests of pregranulosa cells (of apparent stromal origin) enveloping the germ cells are evident
later in the embryonic life.8 The term “sex cord-stroma” acknowledges that this category of ovarian tumors may be composed of sex cord derivatives (granulosa and
Sertoli cells) that appear as epithelial elements, stromal derivatives (theca, lutein
and Leydig cells) that have the appearance of mesenchymal (gonadal stromal) cells,
or derivative of both precursors.9
Sex cord-stromal tumors composed of ovarian cell types are generally estrogenic,
whereas those composed of cells of testicular type are androgenic. However, there
is not always a strict correlation between the morphology of the tumor cells and
the type of hormone they secrete; in fact, tumors in either group may be nonfunctioning, and rarely are tumors characterized by the presence of female elements
androgenic, while tumors composed of Sertoli and Leydig cells are associated with
estrogenic manifestations.
Sex cord-stromal tumors are the most frequent ovarian functioning tumors with
endocrine manifestations. Sex cord and stromal precursors may originate a great
number of tumors characterized by the presence of granulosa cells, theca cells,
Sertoli cell, Leydig cells and fibroblasts of gonadal stromal origin. These tumors may
be characterized by these cells in combinations or separately with different degrees
of differentiation.
The classification of ovarian sex cord-stromal tumors (SCSTs) is largely unchanged in the fifth edition from the previous fourth edition of the WHO Classification.2
However, it is important to point out that ovarian sex cord-stromal tumors are one
area of ovarian pathology in which significant recent advances have been made is
the elucidation of the molecular events. Ovarian sex cord-stromal tumors represent
a heterogeneous group of relatively uncommon neoplasms and sometimes there
may be considerable morphological overlap between the various tumor types inside
this group. Immunohistochemistry, although useful in confirming sex cord-stromal
tumor group, is of little value in distinguishing between the types in difficult cases.
Recent significant advances include the finding that adult granulosa cell tumors
contain somatic FOXL2 mutations in more than 90% of cases,10 and a significant
proportion of moderately and poorly differentiated Sertoli-Leydig cell tumors contain DICER1 mutations (somatic or germline).11
Tumors arising from a sex cord component such as granulosa or Sertoli cells are
rare and diagnosed in about 5% of malignant ovarian tumors.12 An important difference to epithelial and germ cell tumors is the fact that ovarian sex cord-stromal
tumors have no particular age dependency and that they are diagnosed in all age
groups. Nevertheless, the mean age at the time of diagnosis is lower than in epithelial
ovarian carcinomas. In addition, they are essentially more often endocrine active (in
more than 50% of cases) and usually occur unilaterally. The most common representatives of malignant ovarian sex cord-stromal tumors are granulosa cell tumors.
Granulosa cell tumors are typically large unilateral adnexal masses with heterogeneous solid, cystic and hemorrhagic components. Granulosa cell tumors are often
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Table II. Granulosa cell tumors.
endocrine active and lead to increased
estrogen production that may result
Adult granulosa cell tumor (95%)
in various clinical symptoms, such
■■ It comprises 1-2% of ovarian tumors
as a hyperplastic or malignant tran■■ Middle-aged or postmenopausal women
sformation of the endometrium or
■■ Stage I (60-90%)
in young women the appearance of a
■■ Unilateral (95%)
pseudo-precocious puberty.
■■ Palpable ovarian mass (90%)
■■ Rupture and acute abdomen (10%)
Two forms of granulosa cell tumors
■■ Most common estrogenic ovarian tumor
are to be distinguished, the juvenile
(75%)
type and the adult type, with the latter
❚❚ excessive uterine bleeding or amenorrhea
accounting for 95% of all granulosa
(young women)
cell tumors. Table II exhibits the com❚❚ postmenopausal bleeding (old women)
mon features of, and the differences
endometrial hyperplasia (30%)
endometrial carcinoma (rare cases)
between, the two types. Tumors of
■■ Androgenic tumor (uncommon)
the adult type are characterized by a
■■ Metastatic potential
slow progression and occurrence of
■■ Pelvic spead mainly
late recurrences. It is for this reason
■■ Recurrence within 5 years (uncommon
that surveillance thus has to be ade20-30 years)
■■ 10 years survival
quate. The adult form occurs mainly
❚❚ Stage I: 86%
in middle-aged and postmenopausal
❚❚ Stage II+: 49%
women. Adult granulosa cell tumor
■■ Prognosis is related to stage. Residual
is the most common ovarian tumor
tumor after surgery, for tumor with
associated with estrogenic symptoms
extraovarian spread, is associated with
(75% of cases).13, 14 Functioning adult
recurrence.
granulosa cell tumors may be associaJuvenile granulosa cell tumor (5%)
ted with different symptoms depen■■ Children or young women
ding on the age of the patient; most
■■ Age less than 30 years
■■ Estrogenic ovarian tumor
of the clinical symptoms are related
❚❚ isosexual pseudoprecocity (prepuberty)
to continuous estrogen stimulation
❚❚ uterine bleeding (young women)
of the endometrium: Women in the
■■ Palpable pelvic mass (90%)
reproductive period usually present
■■ Unilateral (98%)
with irregular uterine bleeding or
■■ Stage I (98%)
with amenorrhea. In postmenopau■■ Stage is the best prognostic factor; stage Ia
tumors have excellent prognosis. Rupture
sal patients, the common symptom
and extraovarian spread are associated with
is postmenopausal bleeding seconrisk of recurrence within three years in the
dary to endometrial hyperplasia
majority of cases.
(seen in about one third of cases) or
endometrial carcinoma in rare cases.
Vaginal cytology typically shows increased maturation of squamous epithelial cells.
Occasionally, swelling and tenderness of the breasts are prominent. The uncommon
cases of adult granulosa cell tumors before puberty are associated with isosexual
pseudoprecocity for the estrogen production by the tumor cells. Very rare cases
are associated with androgenic manifestation (more common in cystic tumors).15
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Other symptoms of the tumor are
abdominal pain and swelling, which
are related to the pelvic mass. Patients
may have elevated serum levels of
β-inhibin.16 At diagnosis, tumors
are large and in 10% of patients the
diagnosis of a tumor follows acute
abdominal symptoms with hemoperitoneum due to rupture of the tumor.
Adult granulosa cell tumors are stage
I in 60-90% of cases.17-20 The tumors
are unilateral in more than 95% of
cases, with an average diameter of 12
Figure 1. Adult granulosa cell tumor: The
cm. Tumors are solid with cystic areas,
tumor cells are uniform with scanty cytoplaand cysts contain blood clot. The
sm and grooved nuclei. Mitotic activity is low.
solid component is yellow to white
Microfollicular growth pattern (Call-Exner
in colour. Microscopic features of the
bodies) composed of monotonous tumor celtumors show a variety of architectural
ls with nuclear grooves and folds and scant
patterns, which may be admixed. The
cytoplasm disposed around spaces filled with
most common pattern is diffuse, but
hyalinized material.
cells may be arranged in cords or trabeculae, or form discrete islands (insular pattern), or may surround small spaces
containing eosinophilic (or rarely basophilic) fluid or hyalinized material (CallExner bodies, microfollicular pattern). The tumor cells are uniform with scanty
cytoplasm and pale, grooved nuclei. Mitotic activity is usually low (Figure 1).
High-grade transformation characterized by marked cytological atypia and a
high mitotic count has been described.21 FOXL2 mutation is virtually present in
almost all granulosa cell tumors of the adult type, and the determination of FOXL2
(402C!G) mutation distinguishes this type from other sex cord-stromal tumors.21, 22
Immunostaining for FOXL2, on the other hand, is present in the majority of sex
cord-stromal tumors and thus, together with a-inhibin and calretinin, is a general
marker for sex cord-stromal tumors.23
Stage I adult granulosa cell tumors are associated with a 10-year survival rate of
about 90-95% and with a recurrence rate of about 10-15%. The overall recurrence
rate for all stages combined is 20-30%. Tumors have a propensity for late recurrence:
more than five years and in some cases more than 20 years.24, 25 The peritoneum,
omentum, liver and lung are common sites of extraovarian spread. Tumor stage is
the most important prognostic factor, and also the tumor rupture in stage I tumors
is prognostic. Tumor morphology, mitotic activity and atypia are not independent
prognostic factors of survival. For tumors with extraovarian spread, the presence of
residual tumor after surgery is associated with recurrence.26
On the other hand, the juvenile type accounts for only about 5% of all granulosa cell tumors and is typically found before puberty, especially in the first life
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decade; however, it may occur within
the first three decades of life.27 In 98%
of cases, the tumor is unilateral and
limited to the ovary; in fact, only 2%
of patients show extraovarian spread.
The average tumor diameter is 12 cm,
with macroscopic finding similarities
with the adult type tumor. Tumors
show histologic findings with a nodular or diffuse architecture, with scattered interspersed follicles of varying
size that have irregular contours and
often contain basophilic secretions
Figure 2. Juvenile granulosa cell tumor: The
or large rudimentary follicles and
tumor cells show vesicular nuclei without grocells with moderate to abundant
oves and with abundant and pale cytoplasm.
cytoplasm and darker nuclei usually
without grooves. Tumor cells show
vesicular nuclei that typically lack grooves and show abundant pale or eosinophilic
cytoplasm (Figure 2). Tumor cells are mistaken for other neoplasms, usually germ
cell tumors. Juvenile-type granulosa tumors occurring before puberty, due to the
estrogen production by the ovarian tumor, are associated with isosexual precocity
in 80% of cases, and they account for 10% of cases of sexual precocity. Juvenile-type
granulosa tumors are palpable masses on clinical examination. On rare occasions
patients have Ollier disease (multiple enchondromatosis) or Maffucci syndrome
(Ollier disease with hemangiomas).28, 29
Tumors with brisk mitotic activity (including atypical forms and nuclear atypia)
account for about 10% of cases. A variable component of theca cells may be seen.
A juvenile granulosa cell tumor may be present as a focal component of adult granulosa cell or Sertoli cell tumors. Tumor recurrences are rare as tumors are usually
diagnosed at an early stage with good prognosis. Rupture, extraovarian spread and
positive cytology are associated with risk of recurrence within three years in the
majority of cases. In advanced stages, a relapse is frequently observed and associated
with poor outcome.30, 31
As granulosa cells produce inhibin, serum levels rise with the growth of granulosa cell tumors. Inhibin B as well as anti-mullerian hormone (AMH) can thus be
used as markers to monitor disease recurrence and progression in both adult and
juvenile types.16
Fertility-sparing surgery is the standard treatment for granulosa cell tumors of
the juvenile type. These tumors are usually confined to one ovary and recurrence is
seldom observed after simple unilateral salpingo-oophorectomy. In the rare cases
of advanced stage or tumor recurrence, chemotherapy needs to be considered.
Platinum-based chemotherapy is considered the therapy of choice.32 However, it
should be noted that data on adjuvant treatment regimens are limited. Surgery is
likewise the cornerstone in the treatment of tumors of the adult type.
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Debulking surgery remains the most effective treatment not only in early but also
in advanced stages. Even in recurrence, debulking surgery should be considered whenever feasible.33 An endometrial curettage needs to be performed in fertility-sparing
approaches to rule out concomitant endometrial pathologies. In advanced stage or
recurrence, if not completely resected, adjuvant platinum-based therapy (either BEP
or Carboplatin/Paclitaxel) is recommended. Hormonal anti-estrogen therapy seems
to be a potential alternative in recurrent adult granulosa cell tumors.
Sertoli-Leydig cell tumors (SLCTs) are rare tumors that account for less than 0.5%
of all ovarian tumors. They occur in all age groups but peak during reproductive
age.34 The tumor is unilateral in 98% of cases, and stage Ia in 80% of cases. SertoliLeydig cell tumors often produce androgens (testosterone and androgenic precursors) in variable proportions and they masculinize the patients in 30-50% of cases;
however, they may be nonfuctioning or they can also have estrogenic effects.
The tumor can show different gross features, from solid with a smooth surface,
lobulated, yellow masses, and on rare occasions to unilocular or multilocular cysts
containing blood. Tumors range in size from 2 to 35 cm, with the average diameter
being 13 cm. The poorly differentiated tumors are often large, hemorrhagic and
necrotic.35
SLCTs are characterized by a wide variety of microscopic features that correlate
with prognosis. The tumors are subdivided into well-differentiated, moderately differentiated and poorly differentiated forms based on the degree of tubular differentiation of the Sertoli cell component (decreasing with increasing grade) and the
quantity of primitive gonadal stromata (increasing with increasing grade). Leydig
cells also decrease with the increasing of the grade. Well-differentiated tumors
almost always occur in pure form, whereas moderately and poorly differentiated
tumors may form part of a spectrum with elements of both. The degree of differentiation of the Sertoli cell component of the tumor, as well as the presence of heterologous elements and a retiform pattern have a prognostic significance.
The histological features of well-differentiated SLCTs resemble the fetal testis.
Well-differentiated SLCTs form tubules composed of Sertoli cells separated by a delicate fibrous stroma and admixed with nests of large round Leydig cells in cluster, in
cords and singly. The nuclei are round and lack atypia and mitotic activity. Reinke
crystals or lipofuscin can be found in Leydig cells in 20% of cases. Moderately differentiated SLCTs contain large eosinophilic cells separated by a spindly stroma,
immature Sertoli cells form an ill-defined mass. The abortive tubules resemble early
sex cords of the embryonic testis. Bizzarre nuclei are rarely seen along with modest
mitotic activity. Poorly differentiated SLCTs are characterized by sarcomatoid stromata resembling primitive gonadal stromata, with a minor component of moderately differentiated SLCTs. Mitotic activity is high. Leydig cells are sparse. Retiform
SLCTs show areas that minic the rete of the ovary or testis with sieve-like spaces
lined by flattened cells.36, 37 This histotype occurs a decade earlier than other types
and they are less often virilizing.
Retiform SLCTs are composed of anastomosing, slit-like spaces or papillae lined
by cuboidal or columnar epithelium, or they may have a multicystic pattern with
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sieve-like spaces lined by flattened cells. Small retiform areas may also be seen in
moderately and poorly differentiated SLCTs.
Moderately and poorly differentiated tumors may show heterologous elements.
The heterologous elements may be epithelial or, less commonly, mesenchymal.
Cartilage, skeletal muscle and fetal-type tissues are seen in about 20% of tumors.
Histologic diagnosis with evaluation of the degree of differentiation has prognostic value. In fact, patients with well-differentiated tumors have a survival rate of
about 100%. Moderately and poorly differentiated tumors are clinically malignant
in about 10% and 60% of cases, respectively; recurrence usually occurs in the peritoneal cavity within two years. Poor prognostic features include advanced-stage,
higher-grade, retiform pattern and heterologous skeletal muscle or cartilaginous
differentiation.38, 39
Recent studies have shown that there are three molecular subtypes of SLCT:
DICER1-mutant, FOXL2 c.402C>G (p.Cys134Trp)-mutant and DICER1/FOXL2wildtype. The DICER1 mutations in SLCTs might be more useful for prognosis
than for diagnosis. However, studies with a large cohort of patients are necessary
to establish the predictive role. Identification of genetic alterations in SCSTs offers
promising therapeutic options.40-44 If a germline DICER1 mutation is diagnosed,
subsequent screening of family members has to be considered.
Fertility-sparing surgery is the standard treatment as the majority of tumors are
diagnosed at an early stage. In a currently published analysis of the US National
Cancer Database, including 286 patients with Sertoli-Leydig cell tumors, there was
no difference in overall survival in patients receiving adjuvant chemotherapy versus
no adjuvant treatment in stage I disease or stage II disease. Correct surgery might
thus be sufficient in the early stage; on the other hand, in the advanced stage, a significantly better overall survival has been observed for patients treated with chemotherapy.45 In addition, since both stage and grade are important prognostic parameters,
adjuvant chemotherapy should be considered in tumors with poor differentiation
or heterologous elements regardless of the FIGO stage.46
Other sex cord-stromal tumors (such as fibromas, thecomas and Leydig cell
tumors) are usually benign, nevertheless they should be known for differential diagnosis. Fibromas are the most common histological type, accounting for about 4%
of all ovarian tumors. They usually occur unilaterally in postmenopausal women
and are not hormonally active. A fibroma is occasionally accompanied by two unusual clinical syndromes: Meigs syndrome and basal cell nevus or Gorlin’s syndrome.
Meigs syndrome shows ascites and pleural effusion accompanying a fibrous ovarian
tumor. Ascite alone is associated with 15-30% of fibromas with a diameter larger
than 10 cm.
Fibromas are characterized by fascicles of cells with bland, spindled to ovoid
nuclei and scant cytoplasm within a stroma. Mitotic activity is low in most cases.47
Calcifications may be present. Approximately 10% of fibromas are densely cellular; when only mild nuclear atypia is present, such cases are referred to as cellular fibromas, and they may exhibit high mitotic activity (mitotically active cellular

