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ABSTRACT

Background. Sertoli-Leydig cell tumors (SLCTs) represent
less than 0.5% of ovarian tumors. Because of the rarity of
this tumor and its peak in frequency at around 25 years of
age, this study aimed to describe SLCT management
strategies.
Objective. The objective of this study was to determine the
management (i.e., conservative surgery and adjuvant che-
motherapy) of ovarian SLCTs.
Results. This retrospective analysis included 23 patients
treated for ovarian SLCTs. A centralized pathologic review
of the tumors was conducted. Patients were referred to or
treated in our institution for an ovarian SLCT between
1994 and 2015. The median age at diagnosis was 33 years
(range, 4–82 years). According to the 2014 Federation of
Gynecology and Obstetrics classification, tumors were clas-
sified as stage Ia (n = 15: well differentiated, n = 1; of inter-
mediate differentiation, n = 8; undifferentiated, n = 4; and
undefined, n = 2), stage Ib (n = 1), stage Ic1 (n = 5), stage

IIb (n = 1), and stage IIIc (n = 1). Surgery was conservative
in 13 patients (Ia, n = 7; Ib, n = 1; Ic1, n = 5) and radical in
10 patients (Ia, n = 8; IIb, n = 1; IIIc, n = 1). Seven patients
received adjuvant chemotherapy with a cisplatin-based reg-
imen (Ia, n = 2; Ic1, n = 3; IIb, n = 1) or docetaxel + gemci-
tabine (IIIc, n = 1). Median follow-up was 61 months
(range, 15–252 months). Eight patients experienced a
relapse (Ia, n = 2; Ib, n = 1; Ic1, n = 3; IIb, n = 1; IIIc, n = 1).
Of these, six had at least one peritoneal carcinomatosis,
and four died (Ic1, n = 2; IIb, n = 1; and Ia, n = 1). Two
patients had a local relapse (one uterus and one ovary)
and survived without disease after relapse treatment. The
median time between the initial treatment and relapse
was 28 months (range 9–70).
Conclusion. Conservative surgery was safe for patients with
stage Ia ovarian SLCTs. The place of conservative surgery for
stage Ic1 remains to be defined. The best chemotherapy regi-
men remains to be defined. The Oncologist 2019;24:702–709

Implications for Practice: For stage Ia disease, conservative surgery (in women of reproductive age) was safe and effective
for treating ovarian Seroli-Leydig cell tumors. Adjuvant chemotherapy should be proposed for stage Ia when poor prognos-
tic factors are present (poor differentiation, retiform pattern, or heterologous elements). For stage Ic1 and more severe
stages, radical surgery and adjuvant chemotherapy should be considered. The combination of bleomycin, etoposide, and
cisplatin was the most frequently used regimen, but the best chemotherapy regimen remains to be defined.

INTRODUCTION

Sertoli-Leydig cell tumors (SLCTs) represent less than 0.5% of
ovarian tumors. This group of tumors includes tumors in Ser-
toli and Leydig cells that are more or less differentiated, pro-
liferating singly or in association. They occur in women aged
between 1 and 84 years, and their frequency peaks in women
aged 25 years [1, 2]. On the functional side, 50% of these
tumors are accompanied by signs of hyperandrogenism, and

they cause pseudo-heterosexual puberty (virilization) in the
child. The other 50% of cases include estrogen-secreting and
nonfunctional tumors. The latter types are typically discov-
ered fortuitously, during an investigation of amenorrhea or
sterility.

SLCTs are almost always unilateral (98% of cases). They
are highly variable in size (2–35 cm), but they are often
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voluminous (13.5 cm on average). They exhibit a smooth
external surface, and they are most often solid or semi-
solid. A capsular rupture is encountered in about 10% of
cases, and ruptures are sometimes accompanied by ascites
(4% of cases) [1, 2]. Histologically, SLCTs are characterized
by the proliferation of Sertoli and Leydig cells in varying
proportions. They are classified into three categories
according to differentiation: (a) Well-differentiated forms
are characterized by Sertoli cells that form open or closed
tubes without nuclear atypia or mitosis. Between the tube
formations, Leydig cells are found in small clusters in a fine
stroma. (b) Forms of intermediate differentiation are char-
acterized by the presence of lobulated clusters of fusiform
cells of ovarian stroma type. Some tubes with cellular aty-
pia may be present. Mitosis activity is high, with around
five mitoses per 10 large microscopic fields. Leydig cells are
typically present at the periphery of the clusters or tumor.
(c) Undifferentiated or sarcomatoid forms are characterized
by a proliferation of cells that resemble cells of the primary
gonadal stroma but without the lobulated aspect of inter-
mediate differentiation. Mitotic activity is very high,
exceeding 20 mitoses per 10 large microscopic fields. Reti-
form architecture and heterologous elements can be found
in either undifferentiated or intermediately differentiated
forms.

In immunohistochemistry, SLCTs are positive for vimen-
tin, keratin, α inhibin, and calretinin. Expression levels are
heterogeneous, and they can vary between tumor and
stromal cells. From a genetic point of view, SLCTs are asso-
ciated with a somatic mutation in the DICER-1 gene. This
mutation was found in approximately 60% of cases [3].

Because of the rarity of this tumor and the peak in fre-
quency at around 25 years of age, this study aimed to
determine appropriate SLCT management strategies and, in
particular, indications for conservative surgery and adjuvant
chemotherapy.

MATERIALS AND METHODS

Patients with SLCTs referred to or treated in our institution
between 1994 and 2015 were identified retrospectively.
Patients were included when they met the following addi-
tional inclusion criteria:

a. A centralized pathologic review of the tumors by two
expert pathologists according to the criteria of the 2014
World Health Organization (WHO) classification.

b. Molecular analysis: no FOXL2 mutation.
c. Immunohistochemical analysis: positive calretinin and

α-inhibin expression.
d. Surgical, histological, and follow-up data available for

analyzing the precise surgical procedures and their his-
tological results.

We defined conservative surgery as the preservation of
the uterus and at least part of one ovary. We defined radi-
cal surgery as the removal of both adnexa and the uterus,
or both adnexa when the patient had a medical history of
hysterectomy. Complete peritoneal surgical staging was
defined as an analysis of peritoneal cytology (at least), mul-
tiple peritoneal biopsies, an omentectomy, or omental

biopsies. Tumors were typed according to the 2014 WHO
classification criteria. Moreover, we noted the degree of
differentiation, the specific differentiation pattern (e.g., a
retiform pattern), and the presence of heterologous ele-
ments. Tumors were staged according to the 2014 Federa-
tion of Gynecology and Obstetrics (FIGO) staging system,
which included three new classes of stage Ic disease [4].
Molecular analysis of the DICER-1 mutation was performed
in difficult cases to confirm the diagnosis of SLCT.

RESULTS

Twenty-three patients fulfilled the inclusion criteria. The
characteristics of these 23 patients are detailed in Table 1.
The median age was 33 years (range 4–82 years). Eight
patients were postmenopausal. The median tumor size was
8.5 cm (range 0.5–24 cm). The tumor FIGO stages were Ia
(n = 15), Ib1 (n = 1), Ic1 (n = 5), IIb (n = 1), and IIIc (n = 1).

Eight patients exhibited androgenic manifestations. Fif-
teen patients had no endocrine manifestations but under-
went radiologic exams because of postmenopausal
hemorrhage (n = 2), postmenopausal pelvic pain (n = 6),
amenorrhea and/or pelvic pain (n = 6), or a systematic
radiologic exam (n = 1).

Five patients had undifferentiated tumors, 13 had
tumors of intermediate differentiation, 2 had well-
differentiated tumors, and 3 had tumors with undefined
differentiation (2 of 3 had ovocitary variants).

Thirteen patients (median age, 17 years; range, 4–68
years) received conservative surgeries. The median tumor
size was 10 cm (range 0.5–24 cm). The FIGO stages of
these 13 patients were Ia (n = 7), Ib (n = 1), and Ic1 (n = 5).

Seven patients received adjuvant chemotherapy (n =
6 received cisplatin-based regimens, and one received a
docetaxel + gemcitabine regimen). The FIGO stages of
these seven patients were stage Ia (n = 2), stage Ic1 (n =
2), stage IIb (n = 1), and stage IIIc (n = 1). Table 2 shows
the details of the adjuvant chemotherapies according to
FIGO stage and tumor evolution.

We observed eight relapses (stage Ia, n = 2; Ib, n = 1;
Ic1, n = 3; IIb, n = 1; IIIc, n = 1). The median delay before a
relapse was 28 months (range, 9–70 months). The charac-
teristics of relapses are detailed in Table 3. Recurrent dis-
ease was found in five and three patients from the
conservative surgery and radical surgery groups, respec-
tively. Only two of these patients experienced limited
recurrences; one was located in the ovary (initially stage
Ib) and one was located in the uterus (initially stage Ia with
adjuvant chemotherapy). The other six patients had perito-
neal carcinomatosis (one patient had liver metastasis, and
one patient had metastatic lymph nodes). Of these six
patients, all received chemotherapy, and four underwent
complete cytoreductive surgery before chemotherapy. Four
of these six patients died (Table 2).

Of the 15 patients with stage Ia disease, 2 with grade
3 tumors experienced recurrences: 1 in the conservative
surgery group and 1 in the radical surgery group. Of the
five patients with stage Ic disease (all in the conservative
surgery group), three experienced recurrences (two had
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received adjuvant chemotherapy), and two died. The two
patients with a stage II or more severe disease experienced
recurrences, and one died. In the conservative surgery
group, one pregnancy was observed.

DISCUSSION

This study raised the complex question of how SLTCs
should be managed, and we focused on two topics: the
role of conservative surgery and the indications for adju-
vant chemotherapy. The present study included 23 cases,
and, to our knowledge, it is the only series to describe a
centralized pathologic review of these tumors by two
expert pathologists. This point is crucial because of the dif-
ficult diagnosis of this type of tumor [5]. Because of the
rarity of SLTCs, we found few studies that focused on these
questions in the literature and little data. Table 4 shows all
the series we found in the literature [1, 6–17]. The role of
conservative surgery remains debated, and an evaluation
was crucial because the peak frequency of SLCT occurs in
young women of reproductive age.

Our results suggested that, for stage Ia disease, conser-
vative surgery should be proposed in children and in
women of reproductive age. The difficulty in managing
stage Ia is determining whether to use an adjuvant treat-
ment. Table 4 shows that the risk of relapse for stage Ia
was around 7% (27/394), but the risk of death in case of
relapse was an impressive 70% (19/27). However, Table 4
also shows that the rate of relapse was relatively similar,
regardless of the type of surgery (8% in the conservative
surgery group and 3% in the radical surgery group). In our
series, 2 of the 15 patients with stage Ia disease experi-
enced a relapse (peritoneal carcinomatosis) and died of the
disease. These two patients had undifferentiated tumors,
and one had a retiform pattern. One of these patients
received conservative surgery and adjuvant platinum-based
chemotherapy, and the other received radical surgery with-
out adjuvant chemotherapy. The prognosis of SLCTs is
known to be correlated with the FIGO stage, but prognosis
also depends on tumor differentiation, the presence of het-
erologous elements, and the presence of a retiform pattern
[1]. European Society for Medical Oncology (ESMO) guide-
lines identified poor differentiation and the presence of
heterologous elements as indicators of a poor prognosis
[18]. Schneider et al. showed that, in addition to those two
prognostic factors, the presence of a retiform pattern was

a third indicator of a poor prognosis [15]. The ESMO guide-
lines published in 2012 recommended that, for all stage I
disease (without distinguishing between stages Ia and Ic),
adjuvant chemotherapy should be considered in cases of
poor differentiation and/or heterologous elements [18]. In
2014, the Study Group on Pediatric Rare Tumors described
a series of 44 young patients with pediatric SLCT (median
age 13 years) and confirmed that the differentiation grade,
heterologous elements, and a retiform pattern were prog-
nostic factors [14]. However, it can be challenging to
administer adjuvant treatment for SLCT because of the lack
of a standard. We found that the most frequently used
first-line adjuvant regimen was the combination of bleomy-
cin, etoposide, and cisplatin (BEP) as shown in Table 4.
Other regimens included ifosfamide, etoposide, and cis-
platin, particularly for children [12].

For stage Ic disease, the analysis was complicated
because of the lack of information regarding the specific
Ic stage. According to the new FIGO classification, stage
Ic has been broken down into three substages: Ic1, Ic2,
and Ic3 [4]. However, in general, stage Ic has been corre-
lated with a high risk of relapse (around 30 %) and a
high risk of death (around 54%; Table 4). In our series,
five patients had stage Ic disease (exclusively Ic1), and all
received conservative surgery. Three patients received
adjuvant chemotherapy. Of the five patients, three expe-
rienced a relapse (peritoneal carcinomatosis), and two
died. The key message from those results was that,
when treating young patients with a suspected ovarian
mass, it is crucial to operate with extreme caution, par-
ticularly when there are signs of hyperandrogenism, to
avoid a rupture (e.g., perform an oophorectomy rather
than a cystectomy). Indeed, Young et al. identified the
rupture as a poor prognostic factor [1]. The second mes-
sage that arose from these data concerned the role of
conservative surgery. Indeed, one explanation for the
poor prognosis associated with stage Ic disease could be
related to the preservation of the ovary, which raises the
question of the safety of conservative surgery. Alterna-
tively, the poor prognosis might be related to the natural
history of SLCT or both ovary preservation and the natu-
ral history. However, adjuvant cisplatin-based chemother-
apy was indicated in all patients with stage Ic disease
with an undifferentiated tumor, with or without a reti-
form pattern, and with or without heterologous elements
[15, 18].

Table 2. Adjuvant chemotherapy according to FIGO stage and evolution

FIGO stage Patients, n

Adjuvant chemotherapy, n Relapse, n Status, n

No Yes No Yes DFS AWD DOD

Ia 15 13 2 13 2 13 1 1

Ib 1 1 0 0 1 1 0 0

Ic1 5 3 2 2 3 2 1 2

IIb 1 0 1 0 1 0 0 1

IIIc 1 0 1 0 1 0 1 0

Total 23 18 5 16 7 16 3 4

Abbreviations: AWD, alive without disease after treatment of relapse; DFS, disease-free survival; DOD, died of disease; FIGO, International Fed-
eration of Gynecology and Obstetrics.
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The prognosis of advanced-stage disease (stage II and
more severe) is poor; advanced stages are associated with
a high rate of death. In our series, the two patients with
advanced-stage disease experienced relapses with perito-
neal carcinomatosis, and one died from the disease. The
second patient survived to a follow-up of 44 months with-
out disease. Table 2 shows that we found 19 patients with
advanced-stage disease. Of these, 14 experienced a
relapse, and 11 died. Advanced-stage disease or relapse
may be managed with surgery (macroscopically complete,
when possible), chemotherapy, radiotherapy, and combina-
tions of these treatments. The best treatment remains to
be defined. A few ongoing phase II trials are currently test-
ing drugs for treating advanced SLCT, such as paclitaxel
(Gynecologic Oncology Group NCT00006227) or paclitaxel
with carboplatin (Gynecologic Oncology Group
NCT01042522). Indeed, Brown et al., in a retrospective
study of 44 patients with sex cord-stromal tumors of the
ovary, proposed that taxanes with platinum might serve as
an alternative to BEP. Those authors argued that this che-
motherapy regimen seemed to be active with less toxicity
than other chemotherapies. Unfortunately, that series
included only granulosa cell tumors and two unclassified
tumors but no SLCTs [19]. Brown et al. reported the efficacy
and safety of bevacizumab in a phase II trial of the Gyneco-
logic Oncology Group in 36 patients with recurrent sex
cord-stromal tumors of the ovary. In that study, 32 patients
had granulosa cell tumors, and 4 had unclassified sex cord-
stromal tumors [20]. Therefore, further studies are needed
to investigate the efficacy of bevacizumab in SLCT and to
determine the best chemotherapy regimen for SLTC.

CONCLUSION

Our results suggested that, for stage Ia disease, conserva-
tive surgery (in women of reproductive age) was safe and
effective for treating ovarian SLCT. The place of adjuvant
chemotherapy for stage Ia with poor prognostic factors
(poor differentiation, retiform pattern, or heterologous ele-
ments) remains to be defined. For stage Ic1, we need more
data to suggest safely the place of conservative surgery.
The combination of bleomycin, etoposide, and cisplatin
was the most frequently used regimen, but the best che-
motherapy regimen remains to be defined.
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