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Abstract

Background: Granulosa cell tumors are rare neoplasms characterized by long natural history and favorable prognosis. Aims: The objective
of this study was to determine the clinical presentation, treatment, outcome, and prognostic factors for patients of granulosa cell tumors.
Materials and Methods: A retrospective analysis of 26 patients of granulosa cell tumor of ovary from 2002 to 2011 was catried out. The
records of all patients were analyzed to determine clinical presentation, treatment, survival, and prognostic factors. Results: The median
age of the patients was 50 years (range, 17-71 years). Abdominal pain was the most common presenting symptom. The median follow-up
was 71.4 months (range, 21.6-149.9 months). The estimated 5 and 10 year overall survival (OS) was 84.6 and 72.5%, respectively. Event-free
survival (EFS) was 76.5 and 52.9% at 5 and 10 years, respectively. Advanced stage was significant independent poor prognostic indicator
for both OS and EFS. Conclusion: Majority of the patients with granulosa cell tumors of the ovary present in early stage. Surgery is the
primary treatment modality for granulosa cell tumors. Advanced stage and presence of residual disease were associated with inferior survival,

but only prospective studies can ascertain their definite role.

Keywords: Granulosa cell tumor, Ovary, Prognosis, Survival, Treatment

Address for correspondence: Dr. Divya Khosla, Department of Radiotherapy and Oncology, Government Medical College and Hospital, Sector 32,

Chandigarh-160 030, India. E-mail: dr_divya_khosla@yahoo.com

Introduction

Granulosa cell tumors are the most common type of
sex cord stromal tumor accounting for about 2-5%
of ovarian neoplasms.!! The majority of patients are
diagnosed at early stage and have a relatively favorable
prognosis. Surgical management of granulosa tumors
is based on the stage of the tumor as well as age
of the patient. Premenarchal women or patients
presenting in the reproductive years with early stage
disease are often managed with unilateral salpingo-
oophorectomy and appropriate surgical staging in
an attempt to preserve fertility. In postmenopausal
women and those who have completed childbearing,
surgery consists of a total abdominal hysterectomy and
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bilateral salpingo-oophorectomy, along with standard
surgical staging.

Stage is the most important prognostic factor, with 10-
year survivals of 84-95% for stage I tumors, decreasing to
50-65% for stage Il disease, and to 17-33% for stages Il and
IV.13 Patients with low risk stage I tumor should be kept
on observation." Patients with high risk stage I disease
associated with large tumor size (210-15 cm), stage IC,
poorly differentiated tumor, high mitotic index, or tumor
rupture might be considered for adjuvant chemotherapy
in view of increased risk of relapse.*! The prognostic
significance of these factors and benefit of chemotherapy
is still uncertain. For patients with stage II-IV granulosa
cell tumors, postoperative treatment is recommended, !
but the survival benefit is still not known due to rarity of
these tumors and lack of randomized trials.

Data are based mainly on retrospective series including
small number of patients treated over a long period of
time. The aim of the present study was to evaluate the
clinical presentation, pathological features, treatment,
and outcome of patients with granulosa cell tumor at
our institute.
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Materials and Methods

A retrospective analysis of diagnosed cases of granulosa
cell tumors of the ovary was carried out at our institute
from 2002 to 2011. A total of 26 patients were retrieved
from the records. The case records of all patients
were reviewed to extract the following information:
Age, clinical presentation, details of surgery, stage,
pathological features, adjuvant therapy, recurrence, and
follow-up.

Ethical clearance for the conduction of the study was
obtained from the institutional ethics committee. Patients
were staged according to International Federation of
Gynecology and Obstetrics (FIGO) staging system for
ovarian tumors.

The primary treatment consisted of surgery in all
patients. Fertility sparing surgery comprised of unilateral
salpingo-oophorectomy with surgical staging. Radical
surgery consisted of total abdominal hysterectomy
with bilateral salpingo-oophorectomy. Surgical staging
included peritoneal washing, multiple peritoneal
biopsies, omental biopsy, and biopsy of any suspicious
area. All patients with stage II-IV received postoperative
chemotherapy. The chemotherapy consisted of EP
(etoposide 100 mg/m?/day on days 1-5 and cisplatin
20 mg/m?/ day on days 1-5), BEP (bleomycin 30 U
on days 2, 9, and 16, etoposide 100 mg/m?/day on
days 1-5, and cisplatin 20 mg/m?/day on days 1-5), or
combination of paclitaxel (175 mg/m?) and carboplatin
(AUCS5-7). EP and BEP regimen were administered every
3 weeks for four courses and combination of paclitaxel
and carboplatin was administered every 3 weeks for
six courses. If the absolute neutrophil count was less
than 1,500/uL and/or the platelet count less than
100,000/ uL, the chemotherapy was delayed by 1 week.
In case of febrile neutropenia or chemotherapy delay
in the previous cycle, granulocyte colony-stimulating
factor (G-CSF) would be administered in the subsequent
cycles. The adjuvant radiotherapy dose was 50 Gy in 25
fractions over 5 weeks.

Statistical analysis

Statistical Package for Social Sciences (SPSS) version 15
was used for statistical analysis. Overall survival (OS)
was defined as the time from date of diagnosis to the
date of death for any reason or to the last follow-up.
Event-free survival (EFS) was measured from the date of
diagnosis to the date an event (recurrence or progression)
occurred or date of last follow-up. Survival curves and
rates were calculated using the Kaplan-Meier method.
For univariate and multivariate analyses on EFS and OS,
log-rank test and Cox regression analysis were applied,
respectively. A P-value < 0.05 was taken as statistically

significant. Variables with P < 0.05 on univariate analysis
were selected for multivariate analysis.

Results

Clinicopathological profile

The median age of the patients was 50 years (range,
17-71 years). The median duration of symptoms was
5months (range, 4-24). The common presenting symptoms
were abdominal pain (57.7%) and postmenopausal
bleeding (50%). Less common symptoms were secondary
amenorrhea (23%) and abdominal distension (7.7%).
Of 26 patients, 15 (57.7%) were postmenopausal. Four
patients were nulliparous, while 22 patients were
multiparous.

All patients underwent primary surgical management.
Fertility preserving surgery was performed in three
patients, while 23 patients underwent total abdominal
hysterectomy with bilateral salpingo-oophorectomy.
Lymph node sampling was done in 10 patients (38.5%).
Ovarian tumor was bilateral in four patients (15.4%).
The mean tumor size was 10.5 cm (range, 4-21). The
pathological subtype of granulosa tumor was juvenile
type in 3 patients and adult type in 23 patients.
Endometrial status was assessed in all except three
patients. Endometrial status was normal in 17 patients.
Simple endometrial hyperplasia without atypia was
found in three, simple endometrial hyperplasia with
atypia in two, and complex hyperplasia without atypia
in one patient. The mitotic index was < 5/10 HPF in 10
(38.5%) patients and = 5/10 HPF in 16 patients (61.5%).

Eighteen patients (69.2%) had stage I disease, three
(11.5%) had stage 11, four (15.4%) had stage III, and one
(3.8%) had stage IV. Residual tumor was present in five
patients.

Treatment and outcome

Seventeen patients received chemotherapy (10/18 in stage
I,2/3instagell, 4/4instagelll,and 1/1 in stage IV). Ten
patients of stage I received adjuvant chemotherapy due
to capsular breech, tumor rupture, tumor size > 10 cm,
or poorly-differentiated tumor. Adjuvant radiotherapy
was given in two patients. Seven patients were kept on
follow-up only. All patients completed treatment with
no significant toxicity or treatment interruption except
one patient who developed grade 3 neutropenia after
third cycle. After treatment completion, patients were
assessed both clinically and radiologically. A summary
of treatment details is given in Table 1.

The median follow-up was 71.4 months (range, 21.6-
149.9 months). Eight patients (30.8%) experienced
a relapse or progression of disease and underwent
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second line treatment [Table 2]. Debulking surgery was
done in two patients. All patients received second line
chemotherapy. Two patients received radiotherapy
to pelvis, while one patient received radiotherapy to
mediastinum (due to relapse in mediastinal nodes)
after chemotherapy. Out of 26, 20 patients are alive
and disease free. Two patients are alive with stable
disease. Three patients died due to disease and one
due to myocardial infarction, but was disease free at
last follow-up. The estimated 5 and 10 year OS was 84.6
and 72.5%, respectively. The 5 and 10 year EFS was 76.5
and 52.9%, respectively. The 5 year OS was 94.4, 67, 50,
and 0% for stage I, II, III, and IV, respectively.

Survival was also compared in terms of stage (stage I vs
stage 1I-IV), age (< 50 vs = 50 years), menopausal status
(premenopausal versus postmenopausal), tumor size
(<10 cm vs = 10 cm), mitotic activity (< 5/10 HPF vs
>5/10 HPF), and residual tumor (presence or absence)
after surgery. There was significant difference in OS
between patients with localized stage (94.4% at 5 and
10 years for stage I) and advanced stage (53.3 and 26.7 %

Table 1: Treatment details

Treatment Number of patients (%)
Surgery
Fertility sparing surgery 3 (11.55)
TAH + BSO 23 (88.5)
Follow-up only 7(26.9)
Postoperative chemotherapy 17 (65.4)
Postoperative radiotherapy 2(7.7)
Chemotherapy regimens
BEP 7 (26.9)
EP 7(26.9)
Paclitaxel and carboplatin 3 (11.5)

TAH = Total abdominal hysterectomy, BSO = Bilateral salpingo-oophorectomy,
BEP = Bleomycin, etoposide, and cisplatin, EP = Etoposide and cisplatin
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Figure 1: Kaplan-Meier curve showing comparison of overall
survival between localized and advanced stage

for stage II-IV) (P = 0.025) [Figure 1]. Patients with mitotic
activity less than 5/10 HPF and absence of residual
disease had better survival than those with mitotic
activity more than 5/10 HPF (P = 0.04) and presence
of residual disease (P = 0.02) [Figure 2], respectively.
There was no significant difference in OS rates between
age groups less than or equal to more than 50 years
(P = 0.95), menopausal status (P = 0.57), and tumor
size (P = 0.17), respectively. On multivariate analysis,
only advanced stage was independent poor prognostic
indicator for OS (P = 0.045, hazard ratio (HR) = 1.26,
95% confidence interval (CI) = 1.06-1.83). At univariate
analysis, advanced stage (P = 0.04) and presence of
residual tumor (P = 0.005) were associated with inferior
disease-free survival (DFS) and both stage (P = 0.04,
HR =1.08, 95% CI 1.024-1.28) and residual tumor (P =
0.027, HR = 1.42, 95% CI 1.04-1.79) retained significant
predictive value for recurrence at multivariate analysis.

Discussion

Granulosa cell tumors are rare neoplasms with indolent
behavior. The optimal management of these tumors
has never been determined by randomized trials. The
present study highlights single institutional experience
with these rare neoplasms.

Granulosa cell tumors have bimodal age distribution
but the peak incidence is in postmenopausal period
with median age of diagnosis around 50-55 years.!"! The
median age was 50 years in our study. These patients
may present with abdominal pain, distention, mass,
and menstrual disturbances.!'”! In this study, most
of the patients presented with abdominal pain and
postmenopausal bleeding.

Granulosa cell tumors are of two types based on clinical
and histopathological characteristics: Juvenile and adult
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Figure 2: Kaplan-Meier curve comparing overall survival for patients
with presence or absence of residual disease
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Table 2: Details of relapse and second line treatment

Patient Stage Firstline = EFS (months) Site of

Treatment at relapse

Response Status EFS since 2

treatment  since first line recurrence or progression (second to 2"line at last line treatment
treatment line treatment) treatment follow-up (months)
1 IIA  FU only 98.40 Pelvic Debulking surgery SD Alive with 26.33
recurrence  followed by CCT with 4 disease
cycles of BEP followed by
pelvic RT
2 IC  Adjuvant 96.23 Para- CCT with 4 cycles of PR Alive with 18.87
RT aorticand  BEP followed by RT to disease
mediastinal mediastinal nodes on
nodes progression
3 IIC  CCT with 66.33 Pelvic CCT with 8 cycles of CR NED 13.23
4 cycles of recurrence  paclitaxel and carboplatin
BEP
4 IA  FUonly 47.97 Pelvic Debulking surgery CR NED 50.07
recurrence followed by 6 cycles of
CCT with paclitaxel and
carboplatin
5 IIC  CCT with 42.63 Lung CCT with 4 cycles of BEP PR Alive with 6.23
6 cycles of metastasis disease
paclitaxel
and
carboplatin
6 IC  CCT with 39.77 Pelvicand  CCT with 6 cycles of PR Died of 10.17
4 cycles of para-aortic paclitaxel and carboplatin disease
BEP recurrence  followed by RT to pelvis (developed
lung
metastasis)
7 IVA 4 cycles of 37.30 Pelvicand  CCT with 3 cycles of PD Died of 0
BEP abdominal paclitaxel and carboplatin disease
recurrence,
lung
metastasis
8 IC CCT with 16.47 Pelvic, 4 cycles of paclitaxel and PD Died of 0
4 cycles of para- carboplatin (progressive disease
BEP aorticand  disease on chemotherapy)
mediastinal
nodes, liver
metastasis

BEP = Bleomycin, etoposide, and cisplatin, CCT = Combination chemotherapy, CR = Complete response, EFS = Event-free survival, FU = Follow-up, NED = No
evidence of disease, PD = Progressive disease, PR = Partial response, RT = Radiotherapy, SD = Stable disease

type. Juvenile type account for 90% of the granulosa cell
tumors that occur in prepubertal girls and in women
younger than 30 years of age.®! In the current study, three
patients were of juvenile type and all were below 30 years
of age. Concomitant endometrial pathology in form of
hyperplasia is a common finding in granulosa cell tumor,
occurring in 25-50%, due to excess of estrogen produced
by these tumors.”' Endometrial adenocarcinoma can
be found simultaneously in 5-10% of patients with
granulosa cell tumor and are often well-differentiated
and in an early stage with a favorable prognosis.101!
None of the patients in our study had endometrial
adenocarcinoma.

The majority of patients (80-90%) have stage I disease at
diagnosis, and thus have a favorable outcome.!"?! Nearly
70% of the patients in our study had stage I disease.

The 5 and 10 year OS for stage I was 94.4%, which is in
concordance with other series.""3'* The mortality rate
with extraovarian disease spread is at least 40 %."! Tumor
stage, age, tumor size, tumor rupture, mitotic index,
presence of residual disease, and grade has been shown
to be of prognostic significance in various studies.!*1618!
The prognostic significance of stage was confirmed in
our study. Patients with early stage (stage I) had better
OS as compared to advanced stage (stage 1I-IV) which
was statistically significant. The recurrence rates are also
related to the stage.” In a study by Evans et al.,™! only
9% of women with stage IA had tumor recurrence as
compared to 30% or more for higher stage disease. In a
study by Ayhan et al.,['*l recurrence rates were 5.4, 21, and
40% for stages I, II, and 111, respectively. Mangili ef al.,['¥)
found that 20% of patients with stage I disease recurred
after 20 years from diagnosis, thus emphasizing the
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need of long-term follow-up in patients of granulosa cell
tumors. Three patients of stage I disease had recurrence
in our study.

Tumors greater than 10-15 cm in diameter have been
associated with high recurrence rates and shorter
progression-free survival, independent of stage.!'"1%2!l
However, in some series size was not found to have
any prognostic significance when adjusted for stage.**2
In the current study, we could not find any significant
difference in survival in patients with tumor size greater
or less than 10 cm. High mitotic index has been found
to be associated with high recurrence rates in few
studies.’*#! In the present study, patients with mitotic
activity less than 5/10 HPF had better survival rate as
compared to those with more than 5/10 HPF (100 vs
72% at 5 years, P = 0.04). In a study by Miller et al.,[*!
19 patients with recurrent disease were compared to 51
patients without disease. The mitotic rate was higher in
the group with recurrence. In a study by Lauszus et al.,™!
there was no difference between women with relapse
and women with no relapse with respect to mitotic
count. Survival was significantly worse in patients with
residual disease as compared to patients without residual
disease (P = 0.02) in the current report. In various studies,
presence of residual disease was associated with poor
survival and outcome.'61821.2¢]

Complete tumor resection should be considered as
primary treatment. The optimal choice of combination
platinum-based chemotherapy is still not well-defined.
Chemotherapy typically includes combination of
bleomycin, etoposide, cisplatin; etoposide/cisplatin;
and paclitaxel and carboplatin.! The Gynecologic
Oncology Group is conducting a randomized phase
II trial of BEP versus the combination of paclitaxel
and carboplatin for patients with newly diagnosed
and recurrent chemonaive sex cord-stromal tumors of
the ovary. The role of adjuvant radiation therapy in
granulosa cell tumors remains controversial. The median
follow-up was 71.4 months in our study. Nearly 31% of
patients had relapse, which is in concordance to series
by Mangili et al.'®! Recurrence occurred after a median of
45.3 months (range, 16.47-98.40 months) in our study. The
most common site of recurrence was pelvis. There is no
standard approach for management of relapsed disease.
Surgery may provide long-term disease control in
localized disease,’*”! but diffuse intra-abdominal disease
or metastases are difficult to treat effectively. Radiation
therapy either pelvic or whole-abdomen radiotherapy
can induce clinical responses in women with persistent
or recurrent granulosa cell tumors, particularly if the
disease is surgically cytoreduced or confined to pelvis
and abdomen.?®! Platinum-based chemotherapy is the
preferred option for treating more widespread disease
or disease that is suboptimally cytoreduced at the time of

relapse.! However, owing to their long natural history
and potential for late relapse, sometimes occurring more
than 10 years after diagnosis, long-term follow-up is
warranted.

In conclusion, majority of the patients with granulosa
cell tumors of the ovary present in early stage and have
favorable prognosis. Advanced stage, high mitotic
activity, and presence of residual disease were associated
with poor prognosis. The limitations of our study are
its retrospective nature and small number of patients.
Prospective multicentric trial is needed to address the
role of adjuvant therapies for optimal management of
these rare neoplasms.
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