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Abstract

Background: Granulosa cell tumors are rare tumors with a relatively favorable prognosis. The aim
of this study was to report the epidemiologic, anatomo-clinical characteristics and to determine
treatment modalities and survival rates.

Methods: We retrospectively analyzed data from patients treated for granulosa cell tumors in our
hospital over a 17-year period (1998-2015).

Results: Twenty-one cases were retrieved. The median age was 52 years. The most common clinical
manifestations at diagnosis were post-menopausal bleeding and pelvic pain. Mean tumor size was
10 cm. 76.2% of the patients were diagnosed with a stage I disease. One patient (4.8%) underwent
unilateral salpingo-oophorectomy, 4 patients (19%) underwent a total hysterectomy with unilateral
salpingo-oophorectomy, while 15 patients (71.4%) underwent a total hysterectomy with bilateral
salpingo-oophorectomy. One patient had only a biopsy. Relapse rate was 14.3% and the latest
recurrence was seen 60 months after surgery. Actuarial 10-year Relapse Free Survival (RFS) and
Overall Survival (OS) were 85.7% and 90.5% respectively.

Conclusion: Granulosa cell tumor of the ovary is an uncommon neoplasm. The adult form
progresses slowly and is often diagnosed in an early stage of disease. Surgery is the mainstay of
treatment. A prolonged post-therapeutic follow-up is necessary because very late recurrences have
been reported.
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Background

Ovarian Granulosa Cell Tumors (GCT) is very rare ovarian neoplasms that derived from sex
cord cells. They represent 2% to 5% of all ovarian cancers [1,2]. GCT is divided into 2 subgroups:
juvenile and adults GCT depending on clinical presentation and histological characteristics.
These types represent respectively 5 and 95% of all the GCT [1,3]. In comparison to epithelial
ovarian cancers, they are characterized by an early age of diagnosis and a good prognosis [3-6].
Complete surgical resection is the mainstay of treatment [7]. The role of adjuvant chemotherapy is
controversial particularly in patients with stage II disease. Recurrence could occur up to 40 years
after treatment [8].

The aim of this study is to report the epidemiologic, anatomo-clinical characteristics and to
determine treatment modalities, survival rates, and prognostic factors.

Methods

This retrospective study was conducted in the Department of Oncology in Farhat Hached
Hospital based in Sousse, Tunisia over a 17-year period, from 1998 to 2015. This study included
21 cases of female patients with histological evidence of GCT. Anatomo-clinical characteristics
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(age, parity, menopausal status, symptoms, diameters of tumors,
stage of disease) as well as biological, radiological, and pathological
data were analyzed. Type of surgery, adjuvant chemotherapy and
relapse rate were also noted. Disease Free Survival (DFS) time was
calculated as the number of months from the date of surgery to either
the date of recurrence or date censored. Overall Survival (OS) time
was calculated as the number of months from the date of surgery to
the date of death or date censored. Survival curves and rates were
calculated using the Kaplan-Meier method and were compared using
the log rank test. Two-sided p-values less than 0.05 were considered
statistically significant. All statistical analyses were performed using
SPSS software for Windows 22.0.

Results

Twenty one women with a diagnosis of GCT of the ovary were
identified during this study period. Patients’ characteristics are
detailed in. The median age of the patients was 52 years (range 11-
86 years) and 57.2% of the patients were post-menopausal women.
The median Body Mass Index (BMI) was 22 kg/m2 (17-35 kg/m2).
Two patients had a decrease in performance status (grade 2 and 3).
The median time to diagnosis was 5 months (range 1-36). The most
common initial presenting symptom was post-menopausal bleeding
(47.6%). The other symptoms were pelvic pain and abnormal
distension (33% and 9.5% respectively). The average tumor size was
10 cm (4 cm to 28 cm).

In abdominal ultrasound, we identified three morphologies:
unilocular cystic, solid and cystic, and solid. The most common
morphology was multicystic (n=10, 47.6%). The next most common
was solid and cystic (n=7, 33.3%). The remainder were solid (n=3,
14.3%).

Two patients had a normal level of oestradiol. None of the patients
had a pre-operative cancer antigen 125 (CA125) or an inhibin level
for evaluation.

All patients in this study underwent initial laparotomy surgery.
Decision of extent of surgery was dependent on the age of the
patient and desire for future fertility. One patient (4.8%) underwent
unilateral salpingo-oophorectomy, 4 patients (19%) underwent a
total hysterectomy with unilateral salpingo-oophorectomy, while
15 patients (71.4%) underwent a total hysterectomy with bilateral
salpingo-oophorectomy. One patient had only a biopsy because of a
locally advanced disease.

Adult GCT was the most common histological subtype; only one
patient had a juvenile GCT. A lymph node dissection was performed
in only three patients. Lymph nodes were not histologically invaded
in these three cases. Fourteen (66.6%) patients had a histological
examination of the endometrium (biopsy or resected specimen). The
results were as follows: nine (65.3%) were negative, four (28.5%) were
hyperplasic, and one patient had an endometrial adenocarcinoma.

The staging breakdown was as follows: stage I (76.2%, n=16),
stage II (4.8%, n=1), stage III (14.3%, n=3), and stage IV (4.8%, n=1).

Five patients (23.8%) received adjuvant chemotherapy with
a median of 4 cycles [3-6]. Three patients received bleomycin,
etoposide, and cisplatin regimen (BEP) and one patient had an EP
regimen. Etoposide, ifosphamide and cisplatin (VIP) regimen was
administered for one patient who had the juvenile type granulosa. One
patient received two lines of palliative chemotherapy (BEP and VIP)
for alocally advanced and pulmonary metastatic disease. In our study,
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Figure 1: Overall survival of patients with GCT in our study.
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Figure 2: Relapse free survival of patients with GCT in our study.

three patients developed disease recurrence (metastatic, abdominal
parietal and contralateral) and were treated by chemotherapy
followed by surgery in two cases. The most serious adverse events
reported with chemotherapy were neutropenia (4 patients) which
was complicated in one case by a necrotizing enterocolitis. The
other reported side effects were mucositis (1 patient) and alopecia (3
patients).

Mitotic rate was measured in only 11 patients: four patients had a
low mitotic index, three had an intermediate one and four had a high
mitotic count. Call Exner bodies were seen in 9 cases.

Actuarial 10-year Relapse Free Survival (RFS) and Overall
Survival (OS) were 85.7% and 90.5% respectively (Figure 1,2).

Age, BMI, performance status, FIGO stage, menopause, lymph
node dissection, adjuvant chemotherapy, Call-Exner bodies, mitotic
index, tumor size, bilaterally and rupture were not associated with
OS and RFS.

Discussion

Diagnosis and work-up

GCT is a rare ovarian cancer that affects mostly post-menopausal
women with a median age ranging between 47 and 57 years [3-6].
As in our study, the most frequent symptoms include menstrual
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disturbance, abdominal pain, distension and bloating which are due to
the large size of the tumor. Endocrine manifestations (pseudopuberty,
galactorrhea) may complete the clinical presentation. They are
noted in 66% of the patients [9]. In our study, none of the patients
complained of these symptoms. Previous studies showed tumors
larger than 30 cm and the median 10.8 cm to 11.8 cm [4,10]. Our
study finds tumor larger than 10 cm in 57.1% of the case and a mean
of 10 cm.

Because of the endogenous estrogen effect, endometrial
hyperplasia is also frequently present. Approximately 25-50% of
GCTs is associated with endometrial hyperplasia, whereas 5% to 13%
is associated with an endometrial carcinoma [1,3,5,11,12]. In our
study, a case of endometrial adenocarcinoma was found in the final
pathological examination after total hysterectomy.

Ultrasound and CT scan are used for the assessment of tumor
morphology and for the diagnostic work up. In the majority (70%) of
the cases GCTs are described as mixed solid and cystic. The second
most common morphology was multicystic (16%) [13]. Solid and
unilocular aspects are very uncommon. In our study, most cases were
found to be multicystic tumors (47.6%).

The serum tumor markers are estradiol, inhibin, and anti-
Miillerian hormone [14]. CA125 is not sensitive enough to serve
as tumor marker in this disease. Concerning inhibin, its value may
be correlated to the tumor mass, with an increased level of inhibin
in serum preceding clinical relapse and was a more reliable tumor
marker of disease activity than estradiol [15,16]. Actually, estradiol is
not produced in approximately 30% of GCT.

Treatment

Surgery is the cornerstone of the treatment of GCT. A vertical
midline or par median incision is performed to allow adequate
exploration of the pelvis and the upper abdomen. A complete surgical
resection with a total abdominal hysterectomy and bilateral salpingo-
oophorectomy should be performed for postmenopausal women and
for those whose fertility is not an issue [7]. For young patients who
want to preserve fertility and if the tumor appears to be confined to
one ovary, a unilateral salpingo-oophorectomy could be performed
[7,17]. Omentectomy, samples of multiple intra peritoneal site
biopsy and endometrial biopsy should be performed prior to sending
samples to pathology. Lymphadenectomy is not recommended, it has
not been proven to prolong survival [17,18]. In our study, lymph node
dissection was performed in three patients and was not associated
with OS and RES.

Single agents such as doxorubicin and cyclophosphamide were
found to have only modest activity in GCT, whereas platinum-
containing combination chemotherapy regimens were more active
[4,19]. The most used chemotherapy regimen is a BEP (bleomycin,
etoposide, and cisplatin) regimen [9]. In our study, this type of
chemotherapy was used in 62.5% of the cases.

When the disease could not be completely resected, prognosis
is poorer [20,21]. These patients had usually been treated with
chemotherapy, with the intent to make the tumor resectable. The
largest prospective phase II trial involving 75 patients with unresectable
disease treated with BEP was conducted by the Gynecologic Oncology
Group [22]. Among 25 patients evaluable for clinical response, 10
responded (RR=40%) and 14 (56%) achieved stable disease. A clinical
complete response was shown in 24% of them, whereas a pathological
complete response at the time of second-look laparotomy was found

in 37% (14 out of 38 patients). After 3 years of median follow-up, 44%
of patients had a recurrence and 17% had died of disease, including 3
pathologically complete responders (at 15.4, 20.1 and 68.7 months).

Only one study has shown a survival benefit of postoperative
BEP chemotherapy in patients with stage III-IV GCT [23]. Patients
achieved optimal cytoreduction and received at least six cycles of BEP
postoperative chemotherapy.

It is difficult to evaluate the role of adjuvant chemotherapy in
patients with stage I-II disease because of the rarity of this tumor and
the absence of prospective randomized studies. Some retrospective
studies showed no difference in DFS between patients with early-
stage (I-II) GCT who received adjuvant chemotherapy and those who
were only followed up.

Patients with stage I disease have an excellent prognosis (long-
term disease-free status is about 90%) and for many authors do not
require further adjuvant treatment [1,4,11,24]. In premenopausal
women with stage IA disease who had conservative surgery, adjuvant
chemotherapy does not seem to confer any benefit too [3,25,26].
However, some stage I disease patients with large tumor size, tumors
with high index mitotic or ruptured tumors may have a higher risk
of relapse and may require post-operative chemotherapy [9,27-29].

Hormonal manipulation of GCT arise from the surmise that
suppression of endogenous estrogen will provide an anti-proliferative
milieu which could be effective in treating GCT. The hormonal
therapy based on Megestrol, Tamoxifen, Aromatase inhibitors and
LHRH (Luteinizing Hormone-Releasing Hormone) agonists also
lead to good responses in some cases, particularly for recurrent
disease [25,30].

In a study of 45 cases of GCT, Foutopoulou [9] reported that
there was 43%, 72%, and 89% expression of ER (Estrogen Receptor),
PR (Progesteron Receptor) and inhibin respectively while in the
recurrent setting there was 91%, 91%, and 65% respectively.

Prolonged remission (14-42 months) [31,32] have been
documented in patients having extensive disease treated with high
doses of medroxyprogestrone acetate (100 mg to 300 mg thrice daily).
Similarly, Briasoulis et al. [33] reported partial response lasting 20
months after megestrol acetate (160 mg four times a day) was given

to an elderly lady with lung metastasis.

Hardy et al. [22] documented a complete response at 22 months
and a disease-free-interval of 5 years by alternating bi-weekly
cycles of megestrol acetate (40 mg twice daily) with tamoxifen (10
mg twice daily) in a patient with recurrent ER negative PR positive
GCT. Continuous progesterone exposure leads to depletion and
down regulation of PRs in target tissues while Tamoxifen increases
PR concentration. Thus, sequential therapy may prolong the anti-
proliferative effects of progestin by allowing regeneration and
stimulation of PRs.

The use of Anastrozole (1 mg/day) and Letrozole (2.5 mg/day) in
recurrent GCT have been reported with remissions ranging from 12
to 54 months [34-36].

The effectiveness of monthly GnRH agonists is controversial.
Many studies [18,34,37,38] have described partial response with
Leuprolide acetate (3.75 mg IM) lasting 3-13 months. However,
other authors showed no response to GnRH agonists.

Radiotherapy has been used in the adjuvant setting [24,39,40].
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Hauspy et al. [18] showed that women who received postoperative
radiotherapy had a significant lower risk of disease recurrence
compared with those who were treated with surgery alone (p value
0.04). However, no randomized trials exist for defining the role of
radiotherapy in the treatment of GCTs.

The vascular nature of GCT makes it susceptible to inhibition
of angiogenesis. Tao et al. [41] evaluated eight patients treated with
bevacizumab, a VEGF inhibitor. The overall response rate was 38 %
and clinical benefit rate was 63 %. Although only one patient had a
complete response, the median PFS of 7.2 months was similar to the
PFS of 6.8 months after taxanes and 11.2 months after BEP seen in
patients with recurrent GCT [9].

Kalfa et al. [42] identified a mutation of FOXL2 (transcription
factor gene) in the majority of granulosa cell tumors, particularly in
the adult form. Yoo et al. [43] also identified mutations of genes Fas,
FLIP and Bcl-2 related to alterations of apoptosis. These mutations
could be the next targets for use in treatment.

Rico et al. [44] demonstrated an increase in mTOR (mammalian
target of rapamycin) deregulation by using a mouse model with
granulosa cell tumors. So, targeting mTOR may be beneficial to
women with granulosa cell tumors. More studies will be necessary.

GCT is known to have a good prognosis. The 5-year OS reported
in the literature ranges between 77% to 92%, the 10-year OS between
76% to 85%. The stage of the tumor is the only clinical factor
unequivocally related to survival rate [3-5]. Patients with stage I
disease have a very favorable outcome, with reported survival rates of
93% to 100% at 5 years, 75% to 88% at 10 years, 75% at 15 years and
62% at 20 years [10,11,13,44]. The 5-year survival rates for patients
with stage IT GCT have been reported to range from 55% to 75% [4,7].
Patients with more advanced disease have a much worse prognosis
(5-year survival rate ranges between 33% to 44%) [45].The number
of mitoses is also a recognized prognostic factor. Ala Fossi et al. [46]
showed that p53 mutation was significantly correlated to survival.
Actually, patients with no mutations had a 10 times higher survival
than those with mutations.

GCTs have a tendency for recurrence even many years after
remission. Recurrence rates reported in the literature ranges between
5.3 and 33% [23,47-49] (Table 3). Ahyan’s study of 80 patients with
granulosa cell tumors, revealed recurrence rates of 5.4%, 21% and
40% for stage I, stage II and stage III, respectively [50]. Patients in
our study had a relapse rate of 14.3% (Figure 2). The longest reported
time to recurrence is 40 years (58). The median RFS reported in some
studies ranges between 44-50 months [51]. In the study of Savage et
al. [22], patients with stage I diseases were relapse-free for a median
of 76 months. Several risk factors for recurrence after surgery for
GCT have been suggested, although some of them are not observed
consistently. These include advanced age [4,20], advanced stage at
diagnosis [4,9,17], bilaterality, large tumor size [1,3,9,11,52], tumor
rupture or malignant ascites [4,25,53], lymphatic space invasion [4],
presence of residual disease [4,52,53], high mitotic index (>10/10
HPF) [4,5,11,20,53,54], absence of Call-Exner bodies [45], DNA
ploidy [55], nuclear atypia [49,50], diabete [48] and Ki-67 [56] and
p53 expression [54]. In our study, a number of prognostic factors were
tested but none of them was found to be correlated to recurrence.

Conclusion

GCTs are uncommon ovarian neoplasms. They are characterized
by a good prognosis and affects mostly post-menopausal women.

Complete surgical resection with a total abdominal hysterectomy
and bilateral salpingo-oophorectomy is the mainstay of treatment.
For young patients who want to preserve fertility and if the tumor
appears to be confined to one ovary, a conservative surgery could
be performed. Patients with advanced stage may be treated with
chemotherapy based on platinum containing regimens with at least
six cycles of BEP after optimal cytoreduction. Locally advanced
recurrences could be treated by chemotherapy, hormonal agents,
targeted therapy or some combination of strategies with the intent to
make the tumor resectable. Research in the molecular pathogenesis
of GCT can shed light on various prognostic factors and therapeutic
agents which can be effective in the adjuvant and palliative setting.
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