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Introduction

Granulosa Cell Tumor of the Ovary (GCT) represents a 
rare subset of ovarian cancers, comprising approximately 
5% of malignant ovarian tumors [1, 2]. This type of cancer 
can be categorized into two distinct subsets based on 
histological and clinical features: adult-type GCT (AGCT) 
and juvenile GCT (JGCT) [3]. AGCT is predominant, 
accounting for approximately 95% of all GCT cases [4]. 
AGCT typically presents with notable clinical endocrine 
manifestations, often leading to diagnosis at an early 
stage in 78%-91% of cases [5]. Prolonged exposure to 
endogenous estrogen is implicated in AGCT pathogenesis, 
potentially leading to conditions like endometrial 
hyperplasia or carcinoma [6]. AGCT commonly affects 
women in their perimenopausal or early postmenopausal 
stages, with peak diagnosis occurring between 50 and 54 
years of age [2]. Surgery stands as the primary treatment 
modality for ovarian AGCT. Advanced or recurrent cases 
may necessitate adjuvant therapies such as radiotherapy, 
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chemotherapy, hormone therapy, or targeted therapy. 
Studies have revealed a high prevalence (approximately 
97%) of somatic missense mutations in the FOXL2 
transcription factor among AGCT cases [7]. Importantly, 
this mutation is distinct to AGCT and absent in other 
cancers, including JGCTs. The presence of the FOXL2 
mutation serves as a crucial diagnostic and therapeutic 
marker, offering insights into AGCT pathogenesis and 
potential treatment avenues. Despite significant research 
efforts, the precise pathogenesis of AGCT remains elusive, 
necessitating further exploration and investigation.

Here we describe case series includes all the cases of 
ovarian GCT diagnosed at Safdarjung Hospital between 
June 2022 to June 2023. This case series highlights the 
diverse natural progression and initial presentations of 
adult-type Granulosa Cell Tumors (GCTs), underlining the 
necessity for continuous, indefinite long-term follow-up 
protocols.
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Case Series 

Case 1
A 40-year-old female presented to the gynaecology 

emergency department with symptoms of acute abdomen 
and hypovolemic shock. On examination, she exhibited 
a rapid and thready pulse of 120 beats per minute 
accompanied by a blood pressure of 90/60 mmHg. 
Immediate resuscitation was initiated with intravenous 
fluids. Ultrasonography revealed gross hemoperitoneum 
associated with an ovarian mass, prompting a decision 
for exploratory laparotomy. During surgery, a large 
mass measuring 10x9x5 cm originating from the 
left ovary was discovered, with evidence of capsular 
rupture and significant hemoperitoneum amounting to 
2 litres (Figure 1). Intraoperative blood transfusion was 
administered to stabilize the patient. The patient underwent 
left salpingo-oophorectomy. Postoperatively, the patient 
tolerated the procedure well. Subsequent histopathological 
analysis confirmed the presence of an Adult Granulosa 
Cell Tumor (Figure 2), with immunohistochemistry 
showing positivity for calretinin, vimentin, and CD 56. 
The final staging was determined to be stage 1C.

Following surgery, contrast-enhanced computed 
tomography of the chest, abdomen, and pelvis 
demonstrated no residual disease. Subsequently, the patient 
underwent completion surgery, including total abdominal 
hysterectomy with right salpingo-oophorectomy and 
infracolic omentectomy. Additionally, a planned course 
of postoperative chemotherapy was initiated, comprising 
6 cycles of paclitaxel and carboplatin. As of the latest 
follow-up, spanning 6 months, the patient remains in 
remission, indicative of a favorable response to treatment.

Case 2
A 50-year-old post-menopausal woman presented with 

symptoms of abdominal distention and lower abdominal 
pain for 3 months. Upon examination, a pelvic mass 
measuring approximately 10 x 12 cm, firm in consistency, 
solid cystic with restricted mobility, was palpated, 
extending up to the umbilicus. Ultrasonography revealed 
a large cystic mass with a solid component measuring 
13x12x9.3 cm in the left adnexa, with the uterus appearing 
normal in size but with a thickened endometrium. Other 
findings on ultrasonography were within normal limits, 
and tumor marker levels were within normal ranges.

Subsequent contrast-enhanced computerized 
tomography (CECT) confirmed the presence of a solid-
cystic mass without any evidence of extra-pelvic spread. 
Laparotomy revealed a left ovarian mass measuring 
10x15x10 cm along with a bulky uterus. Total abdominal 
hysterectomy, left salpingo-oophorectomy, and infracolic 
omentectomy were performed. Histopathological 
analysis confirmed the presence of an adult Granulosa 
Cell Tumor (GCT), which was further corroborated by 
immunohistochemistry. The final staging of the tumor 
was determined to be stage 1A. Following the surgical 
intervention, the patient was placed under surveillance 
and commenced routine follow-up visits. Presently, the 
patient is on routine follow-up and in remission.

Case 3 
A 66-year-old female presented with a two-month 

history of abdominal pain and decreased appetite. Notably, 
she had undergone a hysterectomy 19 years prior due to 
abnormal uterine bleeding. Physical examination revealed 
a pelvic mass extending up to the xiphoid process, further 
confirmed by MRI to be a multiseptated cyst with solid 
and cystic components measuring approximately 27 x 24 
x 16 cm. Additionally, right hydroureteronephrosis was 
noted. Tumor marker levels were within normal limits.

Given the findings, the patient underwent laparotomy, 
revealing an irregular complex solid cystic mass measuring 
29 x 30 x 25 cm originating from the right ovary, while 
the left ovary and uterus appeared normal. Pelvic and 
para-aortic lymph nodes were not enlarged. Total abdominal 
hysterectomy and bilateral salpingo-oophorectomy, along 
with infracolic omentectomy and peritoneal biopsy, 
were performed. Subsequent histopathological analysis 
confirmed the presence of an adult Granulosa Cell Tumor 
(GCT), leading to the staging of stage 1A GCT. Following 
the surgical intervention, the patient was placed under 
surveillance. She has since been regularly following up 
and remains in remission.

Case 4
A 30-year-old woman undergoing treatment for 

primary infertility presented with a five-month history of 
abdominal distention and abdominal pain. Ultrasonography 
revealed a right adnexal cystic lesion measuring 14x10x15 
cm. Tumor marker levels were within normal limits. 
Subsequent contrast-enhanced Magnetic Resonance 
Imaging (CEMRI) indicated a complex solid cystic mass 
measuring 14x15x12 cm originating from the right adnexa, 
with the left ovary and uterus appearing normal and 
maintaining fat planes with adjoining structures (Figure 3). 
Endometrial aspirate findings suggested proliferative 
endometrium.

The patient underwent planned laparotomy, revealing 
a solid mass originating from the right ovary with 
capsular rupture, measuring approximately 17x15x18 
cm. Additionally, tumor deposits were observed on the 
omentum, and peritoneum (including over the sigmoid and 
bladder peritoneum), with the largest deposit measuring 
3x2 cm. Pelvic and para-aortic lymph nodes were not 
enlarged. Right salpingo-oophorectomy, infracolic 
omentectomy, and removal of multiple peritoneal deposits 

Figure 1. Large Tan Yellow Solid Mass with Capsular 
Rupture



305

 

Asian Pacific Journal of Cancer Care• Vol 10• Issue 1

apjcc.waocp.com                   Sumedha Gupta, et al: Insights into Clinical Characteristics and Management Strategies: A Case Series of Granulosa

S.N
O

A
G

E
Presenting C

om
plaint 

Im
aging

Surgical M
anagem

ent
Intraop Findings 

H
istopathology R

eport 
M

anagem
ent 

1
40yr

A
cute abdom

en w
ith 

H
ypovolem

ic shock 
U

SG
- G

ross hem
operitoneum

 w
ith ovarian 

m
ass 

Exploratory laparotom
y follow

ed 
by left Salpingo-oophorectom

y 
Large m

ass 10x9x5 cm
 arising from

 
left ovary w

ith capsular rupture 
2 litres of hem

operitoneum
 

A
dult G

ranulosa cell tum
or 

IH
C

-Positive for calretinine, 
vim

entin, C
D

 56. 

Final stage – G
ranulosa cell 

tum
or stage 1C

C
EC

T – N
o evidence of residual 

disease C
om

pletion surgery f
ollow

ed by C
hem

otherapy 

2
53yr

Postm
enopausal 

bleeding w
ith 

abdom
inal distention 

U
SG

- Large cystic m
ass w

ith solid 
com

ponent m
easuring 13x12x9.3 cm

 in 
right adnexa w

ith uterus norm
al size w

ith 
thickened endom

etrium
C

EC
T – Large left adnexal solid cystic m

ass  

Staging laparotom
y follow

ed by 
Total abdom

inal hysterectom
y and 

bilateral Salpingo-oophorectom
y 

w
ith infracolic om

entectom
y and 

peritoneal biopsy 

Left ovarian m
ass 10x15x10 cm

 
w

ith bulky uterus
Pelvic and para-aortic lym

ph nodes 
not enlarged. 

A
dult G

ranulosa cell tum
or 

IH
C

-Positive for vim
entin

 and C
D

 99.

Final stage – G
ranulosa cell 

tum
or stage 1A

  
Surveillance 

3
66yr

Pain abdom
en and 

w
eight loss 

U
SG

- Large w
ell defined heterogeneous 

m
ultiseptated m

ass w
ith coarse internal 

echoes m
easuring 27x24x16 cm

. B
/l ovaries 

not seen separately. 
C

EM
R

I – R
ight ovarian com

plex solid 
cystic m

ass w
ith internal septations 

m
easuring 28x29x19 cm

. left ovary and 
uterus norm

al 

Staging laparotom
y follow

ed by 
Total abdom

inal hysterectom
y and 

bilateral Salpingo-oophorectom
y 

w
ith infracolic om

entectom
y 

and peritoneal biopsy

R
ight ovarian com

plex solid cystic m
ass 

29x30x25 cm
, left ovary and uterus 
norm

al. 
Pelvic and para-aortic lym

ph nodes 
not enlarged.

A
dult G

ranulosa cell tum
or 

IH
C

-Positive 
for 

vim
entin, 

Inhibin and calretinin

Final stage – G
ranulosa cell 

tum
or stage 1A

  
Surveillance

4
30 yr

A
bdom

inal distention 
and pain low

er 
abdom

en

U
SG

- right adnexal cystic lesion 14x10x15 
cm

, left adnexa clear, uterus norm
al

C
EM

R
I- R

ight adnexal com
plex solid cystic 

m
ass 14x15x12 cm

, left ovary and uterus 
norm

al w
ith m

aintained fat planes w
ith 

adjoining structures. 

Staging laparotom
y follow

ed by 
R

ight salpingo-oophorectom
y 

w
ith infracolic om

entectom
y  w

ith 
rem

oval of m
ultiple peritoneal 

deposits.  

R
ight ovarian solid m

ass w
ith capsular 

rupture approx. 17x15x18 cm
, om

entum
 

studded w
ith tum

or deposit, peritoneal 
deposits present over sigm

oid and bladder 
peritoneum

 largest being 3x2 cm
. 

Pelvic and para-aortic lym
ph nodes 

not enlarged 

A
dult G

ranulosa cell tum
or 

IH
C

-Positive 
for 

vim
entin, 

Inhibin and calretinin

Final stage – G
ranulosa cell 

tum
or stage 3C

. 
O

ocyte cryopreservation 
follow

ed by C
hem

otherapy. 
R

eceived 4 cycle of Paclitaxel 
and C

arboplatin. 
Planned for com

pletion surgery 
after child bearing.

5
60yr

A
bdom

inal distention 
and abdom

inal pain 
PET-C

T- A
 large solid cystic m

ass 25x28x18 
cm

, b/l adnexa not seen separately, om
ental 

deposits present, gross ascites and m
oderate 

right pleural effusion.

Trucut biopsy from
 ovarian m

ass, 
cell block cytology from

 pleural 
effusion 

N
/A

A
dult G

ranulosa cell tum
or 

IH
C

-Positive for W
T1, 

Inhibin and calretinin

Final stage – G
ranulosa cell 

tum
or stage 4A

. 
Planned for N

eoadjuvant 
C

hem
otherapy

6
39yr

Severe 
abdom

inal pain  
C

EM
R

I- R
ight ovarian solid cystic m

ass 
11x10x7 cm

, left ovary and uterus norm
al. 

R
est of the organs norm

al

Exploratory laparotom
y follow

ed 
by R

ight salpingo-oophorectom
y

R
ight com

plex solid cystic m
ass 

11x10x7cm
 w

ith torsion.
Incidentally diagnosed A

dult 
G

ranulosa cell tum
or 

IH
C

-Positive 
for 

vim
entin, 

Inhibin and calretinin

PET C
T –N

o residual disease.
 C

om
pletion surgery follow

ed by 
chem

otherapy 

Table 1. Sum
m

arized C
ase D

etails for the Presented Series



306 Asian Pacific Journal of Cancer Care• Vol 10• Issue 1

apjcc.waocp.com               Sumedha Gupta, et al: Insights into Clinical Characteristics and Management Strategies: A Case Series of Granulosa

were performed. Histopathological analysis confirmed 
the presence of an Adult Granulosa Cell Tumor, with 
immunohistochemistry showing positivity for vimentin, 
Inhibin, and calretinin. The final staging of the tumor was 
determined to be stage 3C.

Following discussion in a multidisciplinary team 
meeting, the patient underwent oocyte cryopreservation 
followed by four cycles of Paclitaxel and Carboplatin 
chemotherapy. Completion surgery was planned 
post-childbearing. The patient has been regularly followed 
up and remains in remission.

Case 5 
A 60-year-old woman presented to the gynaecology 

clinic with complaints of abdominal pain, abdominal 
distention, and dyspnea. Physical examination revealed 
tachycardia with a pulse rate of 102 beats per minute 
and a blood pressure of 128/90 mmHg. Abdominal 
examination demonstrated an overdistended abdomen 
with the presence of ascites.

Further investigations including chest X-ray and 
abdominal ultrasound revealed moderate pleural effusion 
and gross ascites, along with a large solid-cystic mass 
originating from the pelvis. Both ovaries were unable 
to be discerned separately from the mass. Following 
stabilization, the patient underwent ascitic and pleural 
tapping. Subsequently, a positron emission tomography 
(PET) scan was performed, confirming the presence of 
a large solid cystic mass measuring 25x28x18 cm, with 
the bilateral adnexa not distinct from the mass. Omental 
deposits, gross ascites, and moderate right pleural effusion 
were also noted.

A true cut biopsy was conducted, and samples from 
pleural and ascitic taps were sent for cell block cytology. 
The final histopathology report from the biopsy revealed an 
Adult Granulosa Cell Tumor, with immunohistochemistry 
indicating positivity for WT1, Inhibin, and Calretinin. 
Malignant cells were also identified in the pleural 
fluid cell block. The tumour was staged as stage 4A. 
The case was discussed in the multidisciplinary team 
meeting and the patient was scheduled to undergo four 
cycles of paclitaxel and carboplatin as neoadjuvant 
chemotherapy. Subsequently, the patient will be planned 
for Interval debulking surgery as per the response to the 

chemotherapeutic agent. 

Case 6 
A 39-year-old woman presented to the emergency 

room with severe abdominal pain, accompanied by a 
three-month history of intermittent abdominal discomfort. 
On examination, a pelvic mass equivalent to a 24-week 
size uterus was palpated, demonstrating solid cystic 
consistency with restricted mobility. A recent contrast-
enhanced magnetic resonance imaging (CEMRI) scan 
performed a week prior indicated the presence of a solid 
cystic mass measuring 11x10x7 cm originating from 
the right ovary, with the left ovary and uterus appearing 
normal. Notably, all tumor markers were within normal 
ranges. Given the urgent clinical presentation, the patient 
underwent immediate laparotomy, revealing a large mass 
originating from the right adnexa measuring approximately 
11x10x7 cm with evidence of torsion. Subsequently, right 
salpingo-oophorectomy was performed, and the patient 
recovered well postoperatively. However, incidentally, the 
histopathology report revealed an Adult Granulosa Cell 
Tumor, with immunohistochemistry indicating positivity 
for vimentin, Inhibin, and calretinin.

Following surgery, a positron emission tomography 
(PET) scan was conducted, which indicated no evidence 
of residual disease. As the patient had completed her 
family planning, she underwent completion surgery 
consisting of a total abdominal hysterectomy, left 
salpingo-oophorectomy, and infracolic omentectomy. 
The patient was then placed under surveillance, with 
the final staging of stage 1A adult GCT was made after 
staging.

Description of all the cases presented in Table 1. 

Discussion 

Ovarian granulosa cell tumors (GCTs) are infrequent 
neoplasms known for their indolent course and a favourable 
prognosis. Recent studies have highlighted a link between 
these tumors and mutations in the Forkhead box L2 gene. 
This gene plays a critical role in ovarian development, 

Figure 2. 40x H and E Shows Individual Tumor Cell 
with Angulated Nucleus and Longitudinal Nuclear 
Groove Giving Coffee Bean Appearance Suggestive of 
Adult Granulosa Cell Tumor.

Figure 3. T2 Weighted CEMRI with Complex Solid 
Cystic Mass Measuring 14x15x12 cm Originating from 
the Right Adnexa.
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particularly during gonadogenesis [8]. Importantly, 
ovarian juvenile GCTs often co-occur with multiple 
enchondromatosis conditions like Maffucci syndrome and 
Ollier disease. Thus, when encountering an adnexal mass 
in young females with these conditions, considering the 
possibility of ovarian juvenile GCTs is essential. 

Granulosa cell tumors (GCTs) predominantly affect 
individuals in the peri-menopausal age group, peaking 
between 50 and 55 years old, with bilateral involvement 
seen in only 2% of cases [8]. These tumors are hormonally 
active, mainly producing estrogen. They are categorized 
into adult and juvenile types based on clinicopathological 
features, with the adult variant comprising 95% of cases. 
Symptoms vary widely, from asymptomatic masses to 
signs of hyperestrogenism such as precocious puberty, 
abnormal uterine bleeding, and postmenopausal bleeding 
[9]. In rare instances, GCTs may secrete androgens, 
leading to manifestations like clitoromegaly or hirsutism, 
although no such cases were seen in our case series. While 
ovarian torsion due to GCTs is uncommon, occasional 
reports exist, especially in the juvenile type. Tumor 
rupture occurs in about 10% of cases, presenting with 
symptoms like abdominal pain and hemoperitoneum 
[10]. Our case series encountered various presentations, 
including asymptomatic masses, mild discomfort, ascites, 
ruptured ovarian masses, and ovarian torsion. Although 
some patients may experience secondary amenorrhea due 
to inhibin B-mediated suppression of follicle-stimulating 
hormone response [11], this was not observed in our case 
series. Inhibin B, a crucial ovarian glycoprotein, plays 
a role in the normal menstrual cycle by preventing further 
follicle recruitment. Positive immunohistochemical 
staining for inhibin is diagnostically significant in 
GCTs. Adult-type GCTs exhibit diverse histological 
morphologies, typically characterized by oval cells with 
nuclear grooves (coffee bean cells) and Call-Exner body 
formation. Although mitotic activity is usually low, 
a higher rate (≥ 4 MF/10 HPF) is associated with poorer 
prognosis and increased recurrence risk [10].

Juvenile-type GCTs share gross morphological 
features with adult tumors but often have a higher mitotic 
rate and lack the characteristic nuclear grooves. However, 
we did not encounter any juvenile-type GCTs in our series.

Granulosa cell tumors (GCTs) are characterized by 
their low malignant potential, often being detected early, 
with around 80% diagnosed at stage I disease. This early 
detection contributes to a high five-year survival rate 
exceeding 90%, partly attributed to clinical manifestations 
linked to inhibin and estrogen expression [12]. In our 
series, the majority of patients were diagnosed at an 
early stage, with only two cases showing advanced-
stage disease. Identifying prognostic factors for GCTs 
is challenging due to their rarity and the extended 
follow-up period required. Serum markers like Inhibin 
B, sometimes combined with anti-Müllerian hormone, 
have shown promise in anticipating clinical recurrence 
well in advance [12]. Clinical and pathological risk 
factors for recurrence in early-stage GCTs have been 
assessed through retrospective analyses. Thomakos and 
colleagues [13] identified tumor size, stage, and mitotic 

index as independent predictors for recurrence. In our 
case series, advanced-stage disease and tumor rupture 
were observed, highlighting the need for close monitoring. 
The Multicenter Italian Trials in Ovarian cancer (MITO-9) 
study by Mangili et al. examined recurrent GCT cases and 
found no significant difference in overall survival between 
patients who received chemotherapy after secondary 
surgery and those who did not [14].

Surgical management typically involves unilateral 
salpingo-oophorectomy or total abdominal hysterectomy 
with bilateral salpingo-oophorectomy, with staging 
procedures recommended. There is no consensus regarding 
the necessity of lymphadenectomy. Adjuvant therapy’s 
efficacy for high-risk patients remains unexplored in 
randomized controlled trials. Prolonged surveillance 
involving periodic clinical, biochemical, and radiologic 
assessments is crucial due to the potential for late 
recurrence following initial surgical management [15]. 

In conclusion, granulosa cell tumors (GCTs) present 
with varied clinical manifestations, ranging from 
asymptomatic masses to hormonal imbalances and rare 
complications like torsion or rupture. While most cases 
are diagnosed at an early stage with favourable outcomes, 
advanced-stage disease and recurrence pose challenges. 
Prognostic factors such as tumor size, stage, and mitotic 
index guide management decisions, with surgical 
resection as the primary treatment modality. Adjuvant 
therapies’ efficacy remains uncertain, necessitating 
prolonged surveillance for potential late recurrences. 
Close monitoring and further research are warranted to 
optimize management strategies and improve long-term 
outcomes for patients with GCTs.
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