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Case Report
Sertoli-Leydig cell tumor with heterologous element: a
case report and a review of the literature
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Abstract: The patient was a 19-year-old female who presented with a chief complaint of progressive pelvic pain.
Preoperative ultrasound of the right ovary revealed an ovarian torsion as the cause of the patient’s progressive pain.
Laparoscopy confirmed the torsion and revealed a right ovary measuring 10 cm in greatest diameter. Intraoperative
incision into the ovary revealed a simple ovarian cystic mass measuring 3.0 x 1.5 x 0.8 cm. A solid component within
the cyst was identified. Histological sections of the cystic mass demonstrated mononuclear and hyperchromatic
Sertoli cells with a trabecular growth pattern. Clusters of medium-sized epithelioid cells with abundant eosinophilic
cytoplasm consistent with Leydig cells were also identified between the trabeculae of Sertoli cells. In addition, fo-
cal areas of intestinal type mucinous epithelium were identified embedded within the trabeculae of Sertoli cells.
Immunohistochemical studies revealed that the Sertoli cells were positive for calretinin (bright) while the Leydig
cells were positive for calretinin (dim), inhibin, CAM5.2 and AE1&3. CEA showed positivity mainly of the intraluminal
contents of the mucinous type intestinal epithelium. The patient had an uneventful post-operative course and was

disease-free for 3 years.
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Introduction

Sertoli-Leydig cell tumors (SLCTs) are rare ovar-
ian sex-cord stromal tumors. They account for
less than 0.5% of all ovarian tumors [1]. They
typically occur in young women and the patients
usually present with abdominal swelling or
pain. SLCTs are divided into well-differentiated,
intermediate differentiation, poorly differenti-
ated, retiform, and mixed [2-7]. Heterologous
components may be present, most commonly
in the intermediate differentiation and poorly
differentiated groups [2-5]. SLCTs are often
diagnostically challenging due to significant
morphologic overlap with other ovarian tumors
[8]. In approximately half of the SLCT patients,
endocrine manifestations, such as virilization,
have been observed. However, it is less com-
mon in SLCTs of retiform type and those with
heterologous elements [4]. The prognosis of
SLCTs depends on the type of SLCTs. In gener-
al, well-differentiated tumors behave benign,
while intermediate differentiation, poorly differ-

entiated, retiform type, and SLCTs with heterol-
ogous elements have malignant potential [9].
Below, we report a case of ovarian SLCT with
heterologous element in a 19-year-old female
and a review of the literature.

Case report

The patient was a 19-year-old who came to our
hospital with a chief complaint of progress-
ive abdominal pain. Preoperative ultrasound
revealed a right ovarian torsion as the cause of
the patient’s progressive pain. In addition, the
right ovary was enlarged. The patient was sent
for emergency laparotomy and exploration.
Laparoscopy confirmed the torsion and
revealed a right ovary measuring 10 cm in
greatest diameter. The left ovary and fallopian
tube were unremarkable. The right ovary was
removed.

Grossly, the external surface of the right ovary
was smooth and glistening with an ovarian wall
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Figure 1. Low-power H&E of the ovarian tumor shows
the alternating cellular nodules and hypocellular
stroma (4x).

Figure 3. High-power H&E of the ovarian tumor shows
the presence of intestinal-type mucinous epithelium
surrounded by Sertoli and Leydig cells (40x).

Figure 2. High-power H&E of the ovarian tumor
shows the cords and ribbons of Sertoli cells mixed
with round Leydig cells with eosinophilic cytoplasm
(40x).

measuring 0.2 cm in thickness. Section of the
ovary revealed an ovarian cystic mass measur-
ing 3.0 cm in maximum diameter, which con-
tained approximately 250 cc of serous fluid.
The internal surface was smooth and glisten-
ing. A solid component measuring 2 x 1.5 x 0.8
cm was identified within the cyst.

Microscopically, the cyst wall was mostly fibrous
tissue. Histologic sections of the solid compo-
nent showed alternating cellular lobules with
areas of less cellular stroma (Figure 1). The cel-
lular lobules were composed of mononuclear,
hyperchromatic Sertoli cells with a trabecular
growth pattern (Figure 2). Clusters of medium
sized cells with abundant eosinophilic cyto-
plasm consistent with Leydig cells were identi-
fied between the trabeculae of Sertoli cells
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Figure 4. Calretinin immunostain highlights the
Sertoli and Leydig cells (40x). Noted the nuclear and
the cytoplasmic staining pattern.

(Figure 2). The stroma separating the Sertoli
and Leydig cells ranged from fibromatous to
edematous. Interestingly, focal areas of muci-
nous epithelium were identified amongst the
trabeculae of Sertoli cells. This single layer,
benign appearing epithelium contained numer-
ous goblet cells and demonstrated abundant
intraluminal and intracytoplasmic mucin (Figure
3).

Immunohistochemical studies revealed that
the Sertoli cells were positive for calretinin
(bright) while the Leydig cells were positive for
calretinin and inhibin (Figures 4, 5). The Sertoli
cells are also positive for CAM5.2 and AE1&AE3
(Figure 6).

The diagnosis of SLCT, intermediate differentia-
tion with heterologous element (mucinous epi-
thelium), was rendered. The patient had an
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Figure 5. Inhibin immunostain highlights the cord of
Sertoli cells around the mucinous epithelium (60x).
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Figure 6. Cytokeratin (CAM5.2) immunostain shows
the Sertoli cells are positive (20x).

uneventful post-operative course and was dis-
ease-free with a follow-up of 3 years.

Discussion

Sertoli-Leydig cell tumors (SLCTs), also known
as androblastomas, are defined as tumors
composed of variable proportions of Sertoli
cells, Leydig cells, and/or fibroblastic cells in
variable proportions and levels of differentia-
tion [1]. They are extremely rare and account for
less than 0.5% of all ovarian tumors [1, 9].
There are generally divided into the following
subtypes: well differentiated, of intermediate
differentiation, poorly differentiated, with het-
erologous elements, retiform and mixed. The
most common subtypes are intermediate and
poorly differentiated [1]. Heterologous ele-
ments occur in approximately 20% of SLCTs
and are seen in all subtypes with the exception
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of the well differentiated ones [2, 3, 5]. In the
largest series of SLCTs with greater than 200
tumors, 18% contains glands and cysts lined by
well-differentiated intestinal type or gastric-
type epithelium, 16% has microscopic foci of
carcinoid tumor and 5% has stromal heterolo-
gous elements, including islands of cartilage
and/or areas of embryonal rhabdomyosarcoma
[1]. Other heterologous elements that have
been associated with SLCTs include hepato-
cyte-like cells, retinal tissue, neuroblastoma,
and mucinous adenocarcinoma [3, 5].

SLCTs have been reported in females between
2 and 75 years of age. The majority of cases of
SLCTs with heterologous elements present in
the second and third decades of life with an
average age at diagnosis of twenty-five years
[1, 9]. Approximately 30% of patients with
SLCTs present with virilization but the majority
of patients present without endocrine manifes-
tations and instead, present with nonspecific
abdominal symptoms secondary to the physical
presence of an ovarian mass [4]. This is espe-
cially common for SLCTs with heterologous ele-
ments [2, 3, 5, 10]. Our patient did not experi-
ence any symptoms of virilization and had no
increase in her serum testosterone levels but
instead presented with progressive abdominal
pain secondary to ovarian torsion induced by
the presence of an enlarged ovary. Androgenic
manifestations are very uncommon in tumors
with heterologous elements [2, 3]. Almost all
SLCTs are unilateral and 95% are confined to
the ovaries. Tumor rupture is present in 10% of
cases and 4% of patients develop ascites [1, 9].
Our patient’s SLCT was unilateral and there
was no evidence of either preoperative rupture
or ascites. Approximately 2.5% of tumors
spread beyond the ovary [1, 6, 9]. There was no
evidence of extraovarian spread in our patient.

Macroscopically, the majority of SLCTs range in
size between 5 and 15 cm in diameter. In addi-
tion, SLCTs can be solid, solid and cystic or cys-
tic [1-3]. Interestingly, tumors that contain het-
erologous or the retiform type are more
frequently cystic, asin our case. Microscopically,
intermediate differentiation SLCTs exhibit cel-
lular lobules separated by loose or edematous
fibrous stroma. Immature Sertoli-type cells can
be arranged in short, thin cords, true hollow
tubules, or poorly circumscribed nests and
sheets. These Sertoli-type cells have small oval
or angular nuclei and scanty cytoplasm. Mit-
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oses are infrequent. The stroma consists of
closely packed spindle-shaped cells. Mature
Leydig cells are typically apparent in the stroma
occurring in sheets, clusters or single cells.
They are typically located around the perimeter
of the tumor or at the margins of the lobules
[1-7]. In our case, the Sertoli cells were mainly
arranged in cords and the Leydig cells were
found filling the space in between the cords of
Sertoli cells. Mitoses were extremely infre-
quent. The grading of SLCTs is based on the
degree of tubular differentiation of the Sertoli
cell component and the quantity of the primi-
tive gonadal stroma. A higher grade is associ-
ated with mainly sheets of Sertoli cells with
very few Leydig cells and frequent mitoses [9].

SLCTs have many patterns and thus the differ-
ential diagnosis is quite wide [8]. The general
differential diagnosis for all SLCTs should
include granulosa cell tumor, moderately to
poorly differentiated endometrioid carcinoma
and female adnexal tumor of probable wolffian
origin (FATWAQ). In the cases of SLCTs of inter-
mediate differentiation with heterologous ele-
ment of mucinous type intestinal epithelium,
however, the differential diagnosis should be
expanded to include mature cystic teratoma
and mucinous cystadenoma.

Mature cystic teratomas are typically less than
15 cm in diameter with a smooth, gray-white
glistening surface. The cyst cavity is typically
unilocular and filled with fatty material and hair
surrounded by a firm capsule of varying thick-
ness. A protuberance can be found arising from
the cyst wall, which is composed of a variety of
different tissues. These tissues arise from all
three germ layers and are arranged in an order-
ly manner [11]. Rare case of malignant trans-
formation to mucinous adenocarcinoma has
been reported [11]. In contrast, SLCTs may
have heterogenous elements similar to those
seen in a teratoma but typically to a much less-
er degree. In our case, there was floating tissue
that may have arisen from the cyst wall but the
cyst contents were mainly serosanguineous
and extensive sampling of the floating tissue
revealed only a focal area of mucinous type
intestinal epithelium without other mature het-
erologous tissues. The clusters of Leydig cells
may be confused with heterologous hepato-
cytes but immunohistochemical analysis with
hepatocyte specific marker, Hep-Parl, and in-
hibin would demonstrate that these are not
hepatocytes.
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The majority of cases of SLCTs of intermedi-
ate differentiation with heterologous elements
of mucinous type intestinal epithelium have
only focal areas of this intestinal epithelium.
However, rare cases can have extensive am-
ounts of intestinal type epithelium which hide
the Sertoli-Leydig cell component, leading to a
misdiagnosis of mucinous cystadenoma of the
ovary [2, 8]. In contrast to SLCTs, mucinous
cystadenomas are typically large multiloculat-
ed cystic tumors and simple cysts, as in our
case, are extremely rare. In addition, the cysts
contain thick gelatinous material that can range
in color from pale yellow to brown. Histologically,
the stroma of mucinous cystadenomas is fibro-
collagenous with variable cellularity whereas
the stroma of SLCTs is often cellular with a mini-
mal fibromatous component. The mucinous
type intestinal epithelium in our case is so mini-
mal in comparison to Sertoli and Leydig cells
that it would be difficult to misdiagnosis this
case as a mucinous cystadenoma. Staats et al.
reported a case of micinous cystic tumor with
prominent theca cell proliferation and focal
granulosa cells in the stroma. The authors
pointed out that the abundant mucinous epi-
thelium and the focal theca/granulosa cell pro-
liferation are the key features to distinguish
from Sertoli-Leydig cell tumor with heterolo-
gous element [12]. Virk et al. recently reported
a case of mucinous adenocarcinoma as heter-
ologous element in an ovarian Sertoli-Leydig
cell tumor [13]. In our case, the mucinous epi-
thelium is completely benign.

The differentiation of granulosa cell tumors
from SLCTs without heterologous elements is
based on the presence of more mature cells
with pale, grooved nuclei, a prominent fibroma-
tous or thecomatous component, absence of
steroid-type cells, and absence of both retiform
and heterologous elements. The majority of the
cells in our case had prominent, hyperchromat-
ic nuclei with a cellular stroma and an abun-
dance of Leydig cells interspersed amongst the
trabeculae of Sertoli cell. In addition, SLCTs
lack Call-Exner bodies [14, 15].

The differentiation of endometrioid carcinoma
from SLCT is supported by the typical older age
of the patient, the absence of virilization, glands
that are larger than the tubules of SLCT, and an
epithelium that is less well differentiated than
that of SLCT. In addition, endometrioid carcino-
mas typically exhibit mucin secretion as well as
areas of squamous differentiation. For difficult
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cases, immunohistochemical studies with epi-
thelial membrane antigen (EMA), CK7, inhibin,
and calretinin may be helpful. EMA and CK7 are
usually diffusely positive in endometrioid carci-
noma and the neoplastic glands are negative
for inhibin and calretinin [16, 17]. McCluggage
studied cases of ovarian Sertoli-Leydig cell
tumor with pseudoendometrioid tubules and
again found that EMA, CK7, inhibin, and cal-
retinin are helpful immunohistochemical mark-
ers to differentiate it from endometrioid carci-
noma [10].

The differentiation of a FATWAO from SCLTs
without heterologous elements can be difficult
because the tubules can be morphologically
similar in the two tumors. In addition, immuno-
histochemistry is generally not useful since
both FATWAO and SLCTs express alpha-inhibin.
However, the typical morphology of a FATWAO
consists of a mixture of patterns which is diag-
nostic and helpful in distinguishing them from
SLCTs. These patterns include a tubular pat-
tern with closely packed tubules or solid cords,
a sieve-like growth pattern produced by cysts
of varying sizes, and a diffuse growth pattern
composed of spindle or polygonal cells [18].

The incidence of clinical malignancy in SLCTs is
10-30%. While the degree of differentiation
and the presence of heterologous elements
correlate to some extent with clinical outcome,
the most reliable indication of prognosis is the
presence of extraovarian spread or metasta-
ses. SLCTs with extraovarian spread and/or
metastases typically pursue an aggressive
course. Without these factors, the presence of
a unilateral well-differentiated Stage | tumor in
a young patient carries a good prognosis and
unilateral salpingo-oophorectomy with preser-
vation of fertility is ideal [9]. For the patient in
our case, she is being treated with combination
chemotherapy consisting of cisplatin, etopo-
side and bleomycin with particular attention to
serum levels and radiograph analyses.
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