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The Sertoli-Leydig cell tumor (SLCT) or arrheno-
blastoma is a rare ovarian tumor (0,1-0,5%) of
unknown pathogenesis, occurring more frequently

in women of reproductive age (78%). Some cases
are discovered during pregnancy and only a few in
childhood and in postmenopausal women.

It is generally a benign tumor which originates
from the ovarian stromal sex cords [1], with a
mixed tissue structure resembling the Sertoli and
Leydig testicular cells. SLCT is a androgen secret-
ing ovarian tumor (androblastoma). Recent studies
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Abstract

Sertoli-Leydig cell tumors (SLCT) constitute only 1-0.5% of all primary ovarian neoplasms. We report a SLCT in a
postmenopausal woman aged 69 years. The physical examination revealed severe hirsutism. Basal hormonal evaluation
showed high plasma testosterone and estradiol values, with suppressed plasma gonadotropins. Computer tomograph
scan revealed a right ovarian tumor mass of 4,3/3 cm, confirming an androgen secreting ovarian tumor. The histopatho-
logical and immunocytochemical examination established the diagnosis of well differentiated Sertoli-Leydig cell tumor.
The tumor was positive for cytokeratin KL 1 and S-100 protein and, in isolated tumor cells, positive for alpha-fetopro-
tein. Postsurgical evolution was favorable; controls after 6 months and 3,5 years showed marked reduction of hirsutism,
normal plasma testosterone values and gonadotropins in normal postmenopausal range. We discuss the complex aspects
of etiology and pathogenesis, the clinical and hormonal settings, the role of immunocytochemical markers in diagnosis,
as well as the therapy and the prognostic features of this ovarian tumor.
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showed that the lack of estrogen signal in the adult
ovaries induces follicle transdifferentiation to
structures resembling seminiferous tubules of the
testis. These data suggest a possible role of the
steroid environment in the development of a SLCT
in the ovary. SLCT is associated with secondary
amenorrhea and in 2/3 of cases with hirsutism and
other signs of virilization. In 50% of the cases,
SLCT does not have endocrine manifestations. The
tumor cells of SLCT secrete steroids similarly to
the ovarian theca cells, hormonal profile being
dominated by high plasma testosterone values.
This fact may be a support for the development of
the Sertoli tumor cells in SLCT from preexisting
granulosa cells. The main ways in diagnosis of
SLCT are routine pathology and immunocyto-
chemistry, both of them having a great prognostic
value. The therapy and prognosis of SLCT depend
on the age, stadialization of the tumor and the
degree of differentiation. We describe a case of
SLCT in a postmenopausal woman and discuss the
complex aspects of etiology and pathogenesis, the
clinical and hormonal settings, the role of immuno-
cytochemical markers in diagnosis, as well as the
therapy and the prognostic features of this unique
ovarian tumor. 

Case report

A 69- year-old female patient was diagnosed for the
first time in 1997, at the age of 63, with hirsutism of
recent onset (10 years after menopause) and rapidly

progressing. The medical history of the patient con-
sists of two thyroidectomies at the age of 44, and
respectively 61 ys (at the time of examination receiv-
ing L-thyroxine 100 µg daily, , which maintained a
normal TSH (3 mU/L), with a family history of nodu-
lar goiter affecting both male (brother) and female
(mother), hypertension, dyslipidemia, and NIDDM
controlled with diet. At that time she had major signs
of virilization - hirsutism (facial, lip, breast,
abdomen) (Fig. 1) and deepening of the voice. The
testosterone was high, with low for menopausal age
gonadotropins. Adrenal excretion of urinary 17 ketos-
teroids (9,15 mg/24h) and 17 hydroxisteroids (10,3
mg/24h) was normal, and decreased after low dose
dexamethasone test at 5,88 and 2,38 mg/24h, respec-
tively. Hormonal values are presented in Table 1.

The gynecological examination and pelvic ultra-
sound revealed endometrial hyperplasia and a right
ovary of 3/2 cm. The diagnosis was of androgen
secreting ovarian tumor, confirmed by CT examina-
tion - a right ovarian tumoral mass with the dimen-
sions of 4.3/3 cm (Fig. 2). The adrenal glands had a
normal aspect both by ultrasound and CT. A hysterec-
tomy with bilateral oophorectomy was performed,
followed by postsurgical safety cobaltotherapy.

The histopathological (Fig. 3-7) and immunocy-
tochemical (Fig. 8-14) examination of the tumor
established the diagnosis of well differentiated
SLCT and cystic endometrial hyperplasia.

The postsurgical evolution was favorable; fol-
low up after 6 months and 3.5 years showed a
marked reduction of hirsutism, normal plasma
testosterone values and gonadotropins in the normal
postmenopausal range (Table 1).
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Table 1 Case P.N. Hormonal profile before and after the surgical cure.

Evaluation Testosterone Testosterone FSH LH E2

ng/ml ng/ml mUI/ml mUI/ml pg/ml
baseline after DXM 

Before 8.65 5.21 8.09 2.31 53.72

After 6 mo 0.54 - 92.8 48.38 13.48

After 3.5 y. 0.69 - 86.77 25.76 -



Discussion

This case report illustrates several points relevant
for the clinical, histopathological and immunocyto-
chemical aspects of SLCT.

Although the peak incidence of SLCT is during
the reproductive period of the woman, this case
shows a rare situation of an androgen secreting
ovarian tumor- SLCT - after menopause.
Irrespective of the age of onset, the clinical findings
of severe, rapid virilization are frequently associat-
ed with a tumor source of androgens, SLCT being
the most frequent cause of virilizing ovarian tumor.
The virilizing effects of the tumor were most prob-
ably caused by accumulation of testosterone due to
deficiency in enzymes transforming testosterone to
17-ketosteroids or aromatization to estrogens [2].
SLCT requires a differential diagnosis with other
origins of hyperandrogenemia (drugs induced
androgenization, Cushing’s syndrome, neoplasms
of the adrenal, other neoplasms of the ovary, pitu-
itary adenoma, adrenal hyperplasia, polycystic
ovary syndrome, several systemic conditions) [3].

The histogenesis of SLCT is still a matter of
controversies, with 3 hypotheses for the origin of
the tumoral tissue [4]:

• residual sex cords from the indifferent primi-
tive gonad, originating in the coelomic tissue
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Fig. 1 Case P.N.
Female patient with
rapidly progressing
hirsutism of recent
onset.

Fig. 2 A, B. Case P.N. Axial CT examination. A right
ovarian tumoral mass (see markers).

A

B
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Fig. 3 Case P.N. SLCT- well
differentiated. Ovarian tumoral
mass is compartmented in pseu-
dolobules by connective tissue
septa, rich in collagen fibers Col
HEA x40.

Fig. 4 Case P.N. SLCT- well
differentiated. Compact anasto-
mosing cords and small tubules
embedded within a fibrous stro-
ma. Col van Gieson x100.

Fig. 5 CaseP.N. SLCT-well
differentiated. Cords, nests and
tubules of tumoral Sertoli cells
are present in the tumoral mass.
Col HE x200.
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Fig. 6 Case P.N. SLCT-well
differentiated. In stroma, next
the tumoral Sertoli cells, a small
number of tumoral Leydig cells
Col HE x400.

Fig. 8 Case P.N. SLCT-well
differentiated. The areas with
tumoral Sertoli cells are positive
for cytokeratin KL 1 x100.

Fig. 7 Case P.N. SLCT-well
differentiated. Cystic endome-
trial hyperplasia. Col HE x100.
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Fig. 9 Case P.N. SLCT-well
differentiated. The areas with
tumoral Sertoli cells are positive
for S-100 protein x200.

Fig. 10 Case P.N. SLCT-well
differentiated. AFP1 is positive
in isolated tumoral cells x200.

Fig. 11 Case P.N. SLCT-well
differentiated. The areas with
tumoral Sertoli cells are negative
for CEA1 x200.
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Fig. 12 Case P.N. SLCT-well
differentiated. The areas with
tumoral Sertoli cells are negative
for EMA 1 x200.

Fig. 14 Case P.N. SLCT- well
differentiated.The areas with
tumoral Sertoli cells are negative
for Fapl 1 x200.

Fig. 13 Case P.N. SLCT-well
differentiated. The areas with
tumoral Sertoli cells are negative
for CA125 x200.



• mesenchymal cells of the cortical and
medullar primitive gonad (undifferentiated
multipotent endocrine stroma)

• primitive ovarian medulla from the
mesonephric mesenchyme 

In most cases it is accepted that the tumor origi-
nates from the ovarian stroma in ovotestis [5]. The
mammalian sex determination and differentiation
of the gonads is under the control of the sex-deter-
mining gene, Sry, on the chromosome Y. Recent
studies suggest that the differentiation of somatic
cells in the ovary is influenced by their estrogen
environment [ 6]. The lack of estrogen signal in the
adult ovaries induces follicle transdifferentiation to
structures resembling seminiferous tubules of the
testis, with Sertoli-like cells and expression of the
Müllerian inhibiting substance [7]. These data sug-
gest a possible role of the steroid environment in
the ovarian transdifferentiatin and oncogenesis.
These considerations can be discussed in the pre-
sented case, related to diagnostic in postmenopause
and its specific hormonal features.

Electronmicroscopy studies have shown that
tumor Sertoli cells resemble more ovarian granu-
lose cells, than testicular Leydig cells. Tumoral
Leydig cells had a typical ultrastructure of steroid -
producing cells. Stimulation of these cells by
HMG-HCG did not show significant changes in
their activity, suggesting that production of andro-
gens by tumor Leydig cells is independent on
gonadotropins [8]. The demonstration that Leydig
cells from SLCT are polyclonal suggests that their
origin is nonneoplastic [9]. Also, both tumor cell
types (Sertoli and Leydig) are positive for sex chro-
matin, indicating that their origin is more likely
from specialized ovarian stromal cells [10]. 

Genetic studies suggest a possible involvement
of the transcription factor GATA 4 in the tumorige-
netic process or in the progression of SLCT, this
factor being identified in tumoral Sertoli and
Leydig cells [11]. There is a possible association of
SLCT with sex chromosome abnormalities; it was
report one case of SLCT with X chromosome
mosaicism (45X/46XX/47XXX) [12] and one case
of female karyotype with Y-chromosomal material
insertion into chromosome 1 in an ovarian Sertoli-
Leydig cell tumor with endometrioid-like yolk sac
tumor [13]. In our case the chromosomal analysis
revealed a 46,XX karyotype. This results of genetic
studies show the need of new methods for the diag-

nosis and genetic investigations in the families were
such cases have been reported based on molecular
and cytogenetic models.

Studies in vitro have shown that cells of SLCT
can secrete steroids similarly to the ovarian theca
cells (dehydroepiandrosterone, androstenedione,
testosterone, 17-hydroxy progesterone), but lacking
aromatization. Determination of hormone levels
indicates that, although both the D4 and D5 path-
ways are involved, the D4 pathways is probably
dominant in androgen biosynthesis [14]. There is no
correlation between the degree of tumor differenti-
ation and the testosterone level. The excessive
testosterone production appears to have a little
effect on the plasma level of sex steroid binding
globulin, since these levels are similar before and
after removal of the tumor [15]. ACTH test induces
slight changes in androgen secretion, dexametha-
sone test decreases androstendione and dehy-
droepiandrosterone, whereas testosterone levels are
only partially suppressed, while HCG test stimu-
lates testosterone and androstendione production.
Supressed gonadotropin levels did not respond to
LHRH stimulation [16]. The suppressing effect of
LHRH-agonist on the secretion of testosterone sug-
gest that LH-RH receptors are present in the tumor
cells of SLCT. This finding shows that the treat-
ment with LHRH agonist may be beneficial in
patients with androgen secreting metastatic ovarian
tumors [17]. Some cases of SLCT can be associat-
ed with a high production of estrogens or proges-
terone. It was suggested that the excessive secretion
of estrogens might have originate in the hypertro-
phy tecal tissue found in tumoral gonad rather than
in the tumor itself [18]. Some authors reported
cases with increased production of inhibin [19] and
alpha-fetoprotein (in tumors with areas of hepato-
cytic differentiation) [20]. 

In our case the hormonal profile is dominated by
the high plasma testosterone values and suppressed
gonadotropins. The hormonal profile of the case
presented also included: normal plasma estradiol,
but relatively high for the postmenopausal age and
normal urinary 17 ketosteroids. The estrogenic
stimulation of the uterus in our case, in a post-
menopausal woman with no hormonal replacement
therapy, could be the result of peripheral androgen
aromatization to estrogens, rather than the direct
tumoral secretion of estradiol.
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SLCT are dysembrional tumors - benign or
malignant tumors originating from residual embry-
onic cells, capable of tissue differentiation, or rarely
“sarcomas” - malignant tumors originating from the
connective tissue [21]. The tumor tissue has a vari-
able proportion of Sertoli, Leydig and stromal cells.
The Leydig cells are an inconstant feature and have
a low mitotic index [22]. 

Pathology and immunocytochemistry are basic
tools for diagnosing the type of SLCT, having also
a prognostic value. 

Sertoli-Leydig cell tumors are classified in five his-
tological types, which have different prognoses: well
differentiated, of intermediate differentiation, poorly
differentiated, with a retiform component and with
heterologous elements (gastrointestinal-type epitheli-
um, hepatocytes, skeletal muscle or cartilage) [23].

Immunohistochemistry is useful in distinguishing
SLCT from other tumors that they may resemble.
The immunocytochemical characterization of SLTC
reveals positive stains of the Sertoli and Leydig cells
for testosterone and estradiol [24]. Testosterone syn-
thesis take place predominantly in the tumor Leydig
cells, but also to a small extent in the tumor Sertoli
cells [25]. The areas with tumor Sertoli cells are pos-
itive for keratins and vimentin, and negative for
epithelial membrane antigen (EMA), placenta-like
alkaline phosphatase (PLAP), carcinoembryonic
antigen (CEA), CA 19.9, CA 125 or S-100 protein
[26]. The tumor Leydig cells have negative reactivi-
ty for keratins and show positive immunoreactivity
for vimentin and for alpha-inhibin (in 91% of cases)
[27]. The association of positive staining for alpha-
inhibin and negative staining for EMA supports the
diagnosis of a stromal sex cords tumor [28]. These
results show that the inhibin immunostaining may be
useful in the differential diagnosis, but inhibin nega-
tivity does not exclude a diagnosis of sex cord tumor
[29]. It were reported cases with positive alpha-feto-
protein (AFP) in SLCT with hepatocytic differentia-
tion [30]. In the last years it has been described that
relaxin-like factor, a new member of the insulin-like
growth factor family, is a marker for normal Leydig
cells in the human postpubertal testis [31]. In this
context investigations of the expression of relaxin-
like factor in ovarian Sertoli-Leydig cell tumors must
be considered.

In our case the tumor cells are positive for cytok-
eratin KL1 and S-100 protein, while AFP 1 was
positive in isolated tumoral cells. For the differen-

tial diagnosis of SLCT with other ovarian tumors
(especially adenocarcinomas) we have used
immunostaining for CEA 1, EMA 1, CA 125 and
PLAP, in all situation the tumoral cells having a
negative immunoreactivity.

The ultrasound examination of the ovaries is the
first choice diagnostic procedure. In cases of small
tumors, undetected by ultrasound imaging tech-
niques, the diagnosis is sustained by the high testos-
terone values in samples from the ovarian veins
(selective catheterization) [32]. In our patient it was
possible to identify the ovarian tumor with pelvic
ultrasound, due to its dimensions.

In over 90% of cases the tumor is unilateral
(usually in the left ovary) located in the ovarian
medulla, sometimes multifocal. Our case presented
with a right ovarian tumor of 4.3/3 cm. SLCTs are
solid tumors, with dimensions that correlate with
the degree of differentiation- well differentiated
tumors are under 0.5 cm, while poorly differentiat-
ed tumors can reach up to 10-15 cm. SLCTs under
5 cm are usually benign [33].

Rarely, SLCT can be associated with other
tumor-like mucynous cystadenoma [34], cervical
sarcoma [35], ovarian serous cystadenoma [36],
endometrial carcinoma, or polycystic ovaries [37].

Relapses after surgical treatment of SLCT were
reported in 33% of the cases. They are more com-
mon in poorly differentiated tumors [38]. SLCT is a
tumor with a low incidence of malignancy.
Metastases are commonly observed in the omen-
tum, the abdominal lymph nodes and in the liver. A
rare case was reported with a metastasis in the
frontal sinus [39].

To establish the prognosis in a female patient
with SLCT, the evaluation of telomerase activity (a
ribonucleoprotein that protects chromosomes from
degradation and end-to-end fusions by maintaining
telomere length) was proposed because it is consid-
ered that telomerase activation is a primarily step in
carcinogenesis. Recent studies showed the link
between telomerase activity and the bad prognosis
in some patients with sex cord-stromal tumors of
the ovary [40]. Despite this, telomerase activity
cannot be use as a predictive factor in the evalua-
tion of malignant sex cord-stromal tumors of the
ovary, some aggressive tumors being associated
with negative telomerase [41]. Also, a few studies
indicate that in SLCT a simple numeric chromoso-
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mal abnormality, for example trisomy 8, may be
associated with a malignant phenotype [42].

The therapy and prognosis of SLCT depend on
the age, stage of the tumor and the degree of differ-
entiation. In young women the therapy of choice is
unilateral surgical removal of the ovary and the
salpinx, while older patients benefit from bilateral
castration with hysterectomy, as was performed in
our case. After the surgical treatment, plasma
testosterone values decreased rapidly, but the signs
of virilization regressed slowly. Some cases can
benefit from adjuvant therapy with GnRH analogs
[43]. In cases with positive staining for alpha-feto-
protein or poorly differentiated tumors with metas-
tases, adjuvant chemotherapy with bleomycin,
etoposide and cysplatine or vincristine, actino-
mycine and cyclophosphamide showed beneficial
short term results [44]. Postoperative monitorizing
of SLCT consisted in periodic plasma determina-
tions of testosterone and inhibin. 

The present study shows a particular case of
SLCT, due to its postmenopausal onset, with
remarkably favorable evolution after the surgical
treatment. The histological form of SLCT (well dif-
ferentiated) has a low recurrence rate and a good
prognosis. The patient is under frequent medical
controls; 5 years after surgery there was no evi-
dence of recurrence. The correct precocious diag-
nosis with histological characterization of cell dif-
ferentiation and immunochemistry is essential for
the evolutive potential of SLCT, the risks of metas-
tases and the impact on the rate of survival.

The medical history of pathological association
between SLCT and thyroid disease, in our case,
might suggest the existence of a new specific type
of endocrine complex disease genetically deter-
mined.
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