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Introduction

Granulosa cell tumor (GCT) arising from the sex-cord
stromal cells is an uncommon neoplasm of the ovary
accounting for 2-5% of all ovarian cancers [1]. Charac-
teristic indolent growth and large tumor size at diagnosis
is typical. However, more than 80% are diagnosed as
having International Federation of Gynecology and
Obstetrics (FIGO) Stage I disease [2]. GCTs are divided
into two groups based on clinical and histological char-
acteristics: adult GCTs and juvenile GCTs. Most GCTs
are of adult type and 95% of the patients are postpuber-
tal [1]. Although primary surgical therapy is usually suf-
ficient for cure in disease confined to the ovary, 25% of
these patients may relapse even after long periods [3].
Different studies have pointed out stage, age at diagnosis,
tumor size and presence of residual tumor after surgery
to be affecting recurrence and prognosis [2, 4-7]. In this
study, we have reviewed recurrence characteristics and
prognostic factors in 12 recurrent patients treated for
adult-type GCT in a university hospital setting.

Materials and Methods

A review of all ovarian cancer patients treated at Istanbul
University, Istanbul Faculty of Medicine, Division of Gynaeco-
logic Oncology from 1991 to 2006 revealed 43 cases of GCTs.
All four cases of juvenile GCTs were left out of the study. All
information was reevaluated and the clinical, pathological, sur-
gical and postoperative treatment data extracted. All patients
had at least an exploratory laparotomy and unilateral salpingo-
oophorectomy. Only patients with complete information were
included in the study. Follow-up data were obtained from
current patient files or by telephone interviews with the patient

or relatives. Finally, 39 patients with adult-type GCTs were
included in the analysis.

Clinical symptoms, staging, treatment and follow-up were
among the clinical parameters evaluated in terms of patient
characteristics. Age, mean tumor diameter, menopausal status,
presenting symptoms, presence of residual tumor and FIGO
stage at diagnosis were evaluated as prognostic factors. Data for
12 recurrent cases were detailed by providing further informa-
tion of primary treatment modality and extent, adjuvant therapy,
time to relapse, site and additional treatment and status after
recurrence. 

Fisher’s exact and Mann-Whitney tests were used in assess-
ing significance between observed values. Survival statistics
were calculated by Kaplan Meier and Cox regression analysis.
All statistical analysis of the data was done by using SigmaStat
3.5 software program (Aspire Software International, Ashburn,
VA). 

Results

We identified 39 adult-type GCTs, comprising 4.5% of
all ovarian cancer cases treated as inpatients at our uni-
versity hospital during the study period. The median age
was 47 years (mean age 46.3 years; range, 14-81 years).
The mean follow-up period of patients was 65 months.
Abdominal pain and abnormal vaginal bleeding were the
most common presenting symptoms at diagnosis (51.3%
and 43.6%, respectively). Eighty-two percent of the
patients had Stage I disease. Clinical findings of all
patients are summarized in Table 1. Detailed distribution
of patients according to stage, age and recurrence is out-
lined in Table 2.   

Eight of the patients (21%) had their initial operation
in another institution and were referred for follow-ups.
Conservative unilateral salpingo-oophorectomy (USO)
was performed in ten cases. Another two cases had total
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abdominal hysterectomy (TAH) along with USO. The
rest (27 patients) had TAH with bilateral salpingo-
oophorectomy (BSO) with surgical staging and/or addi-
tional resection. There were three patients who had resid-
ual disease despite debulking surgery. All of these
patients had recurred and died of disease (DOD). Postop-

erative adjuvant chemotherapy was given in eight cases;
although not standardized, chemotherapy mostly con-
sisted of cisplatin, doxorubicin and cyclophosphamide.

The median follow-up period of GCT patients was 71
months (range 12-168 months). There were 12 cases of
recurrence (30.8%) and seven of them died due to
disease-related causes. The median follow-up period and
median time to relapse was 103 and 57 months, respec-
tively. The estimated disease-free survival for five years
was 82%. Stage and presence of residual tumor were cal-
culated to be the only associated risk factors for recur-
rence and prognosis (p < 0.05) (Tables 3 and 4).  

The mean age of 12 cases who relapsed was 50.5 years.
The stages were evenly divided between Stage I and III.
There was no residual tumor left at the first operation in
nine recurrent cases. The median time to relapse was 56.5
months, while the median survival after recurrence was
30.5 (2-94) months. The pelvis was the most common
site of recurrence (8 patients). There were three patients
with liver metastasis. Lymph node recurrence was
encountered in two patients: one in the paraaortic area
and another in the inguinal area. Of interest, there was
one patient with intraabdominal and pelvic disease along
with right Bartholin gland recurrence separate from other
metastases. No standard treatment modality was pre-
ferred for recurrence. Seven of the patients received
debulking surgery followed by adjuvant chemotherapy,
whereas three received chemotherapy only due to dissem-
inated disease. Of the two patients treated only by
debulking surgery, one had complete resection of recur-
rent disease in the pelvis, but the other had incomplete
resection of extensive recurrent disease extending to the
sacrum despite having femorofemoral bypass surgery.
Due to her poor overall status received no further
chemotherapy after this surgery. Clinical data of recur-
ring patients is given in Table 5. 

Table 1. — Characteristics of all patients with adult-type GCT
(n = 39).

Characteristcs Number of patients (%)

Median age and range (years) 46.3 (14-81)
Mean follow up (months) 65
Mean tumor diameter (cm) 11.4
Menopausal status

Premenopausal 22 (56%)
Postmenopausal 17 (44%)

Presenting symptoms*
Amenorrhea 2 (5.1%)
Abnormal vaginal bleeding 17 (43.6%)
Abdominal pain 20 (51.3%)
Abdominal mass 7 (17.9%)
Abdominal distention 6 (15.4%)

Stage
I 32 (82.0%)
II 1 (2.6%)
III 6 (15.4%)
IV 0

*There were some patients presenting with multiple symptoms.

Table 2. — Detailed distribution of adult-type GCT patients
according to stage and age.

Stage*

Age (decade) I II III Total number of patients

2nd 2 (1) – – 2
3rd 3 (1) – – 3
4th 9 (1) – – 9
5th 9 (1) 1 1 (1) 11
6th 5 (2) – 2 (2) 7
7th 2 – 1 (1) 3
8th 1 – 2 (2) 3
9th 1 – – 1
*Number in parenthesis designates the number of patients who had recurrence.

Table 3. — Risk factors for tumor recurrence.

Risk factors Number of patients Percentage recurred p value
recurred/total (%)

Age (years)
� 40 3/14 21 0.48
> 40 9/25 36

Menopausal status
Premenopause 5/24 21 0.15
Postmenopause 7/15 47

Tumor size (cm)
� 10 9/29 31 1.00
>10 3/10 30

Stage
Early (I+II) 6/33 18 0.02
Advanced (III+IV) 6/6 100

Residual tumor
Yes 3/3 100 0.02
No 9/36 25

Table 4. — Association of possible prognostic factors in adult-
type GCT (univariate analysis).

Prognostic factors Number of patients Mean DFS (months) p value

Age (years)
� 40 14 66 0.616
> 40 25 70

Menopausal status
Premenopause 24 76 0.157
Postmenopause 15 56

Tumor size (cm)
� 10 29 68 0.407
> 10 10 55

Stage
Early (I+II) 33 72 < 0.001
Advanced (III+IV) 6 50

Residual tumor
Yes 3 41 < 0.001
No 36 71

DFS: disease-fee survival.
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A total of seven cases of the 12 recurrent cases eventu-
ally DOD (Table 5). The aforementioned 17-year-old
patient (case 5) recurred 18 months after primary surgery
and DOD two months after recurrence. Case 1 had a
recurrence in the pelvis 22 months after initial diagnosis.
She was treated by debulking surgery and adjuvant plat-
inum containing chemotherapy. Twelve months after
recurrence she developed disseminated abdominal wall
and intraperitoneal metastases and received further
chemotherapy. She DOD 58 months after recurrence.
Case 2 had unresectable liver metastasis 36 months after
diagnosis. She remained stable after combination
chemotherapy until progressive disease involving the
peritoneum and pelvic lymph nodes was identified. She
died 61 months after recurrence. The second patient with
liver metastases only after 66 months had a suboptimal
debulking surgery plus chemotherapy (case 9). The
disease progressed after eight months and she died 13
months after the diagnosis of liver metastases. The third
patient with liver involvement also had paraaortic lymph
node metastasis. She (case 3) relapsed after 65 months
and the disease was unresectable. She received
chemotherapy as her sole treatment and after 48 months,
disease progressed to involve the lungs and spleen. She
DOD 94 months after recurrence. Case 7 DOD four
months after recurrence due to disseminated pelvic and
peritoneal disease diagnosed 48 months after initial diag-
nosis despite treatment by surgery and chemotherapy.
The last patient who had died was a 76-year-old woman
who recurred after 65 months in the left inguinal lymph
node. She had resection of the node which turned out to
show a sarcomatous degeneration of GCT. Adjuvant

chemotherapy was given but she presented with dissemi-
nated intraabdominal disease 16 months after her second
surgery. She DOD 62 months after recurrence.              

Of the five patients successfully treated for recurrence,
four had complete resection of their recurrent tumor and
three had received adjuvant platinum-containing combi-
nation chemotherapy. The other patient had two small
isolated lesions in the pelvis and upper peritoneal cavity,
hence received chemotherapy with a complete response
(Table 5).

Discussion

GCTs of the ovary represent in excess of 70% of malig-
nant sex cord-stromal tumors, adult GCTs being most
common among them. GCTs are considered to be low-
grade malignancies with 5-year survival rates approach-
ing 80-95% when compared to epithelial ovarian tumors
[2]. Although most of the cases have Stage I disease, the
growth is indolent and shows no specific symptom indi-
cating presence of tumor. In our study, the percentage of
patients having Stage I disease was 82% and the median
tumor diameter was 11.4 cm, indicating quite a lot of
time had passed before diagnosis. Tumors most com-
monly cause nonspecific abdominal pain and/or vaginal
bleeding due to hormone secretion which leads to diag-
nosis. 

Despite prominence of Stage I disease at diagnosis,
recurrence rates between 17-50% have been reported in
the literature [3, 8-10]. Our 31% overall recurrence rate
is in accordance with current data. Among risk factors for

Table 5. — Clinical outcome and descriptive data of the patients who had recurrent adult-type GCT.

Case Age Stage Residual Primary treatment Time to relapse Recurrence Treatment Status after recurrence
tumor (months) after relapse

1 64 3C Yes TAH+BSO+Debulking 22 Pelvis Surgery & CTx Progression at 12 months,
DOD 58 months

2 55 3C Yes TAH+BSO+Debulking 36 Liver CTx Progression at 60 months,
DOD 61 months

3 54 3C Yes TAH+BSO+Debulking 65 Liver and paraaortic CTx Progression at 48 months,
lymph nodes DOD 94 months

4 35 1 No USO 17 Pelvis and peritoneal CTx NED 26 months
cavity

5 17 1 No USO 18 Pelvis extending Surgery Progression at 1 month,
to sacrum (Debulking) DOD 2 months

6 28 1C No TAH+USO+Staging 38 Pelvis Surgery NED 70 months
7 72 3C No TAH+BSO+Staging 48 Pelvis and peritoneal Surgery & CTx Progression at 2 months,

cavity DOD 4 months
8 76 3B No TAH+BSO+Staging 65 Left inguinal lymph node Surgery & CTx Progression at 16 months,

(sarcomatous degeneration) DOD 62 months
9 49 3C No TAH+BSO+Staging 66 Liver Surgery (sub- Progression at 8 months,

optimal) & CTx DOD 13 months
10 57 1 No TAH+BSO 84 Pelvis Surgery & CTx Progressions at 16 and 30th

months, both optimally
debulked; NED at 35 months

11 44 1C No TAH+BSO+Staging 115 Pelvis, Peritoneal cavity, Surgery & CTx NED 10 months
Bartholin gland

12 55 1A No TAH+BSO+Staging 168 Pelvis Surgery & CTx NED 20 months
CTx: chemotherapy; DOD: died of disease; NED: no evidence of disease; TAH: total abdominal hysterectomy; USO: unilateral salpingo-oophorectomy; BSO: bilateral salpingo-oophorectomy.
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recurrence, stage at diagnosis has been found to be the
most important factor [3]. In our series, of 32 patients
with Stage I disease, only six cases (19%) had recur-
rence; whereas of six patients with Stage III disease,
100% had recurrence. In other words, patients with Stage
III disease had recurred eventually. When evaluated as a
risk factor for recurrence, stage as well as presence of
residual tumor were significantly associated with recur-
rence (p = 0.02) in our paper (Table 3). 

Lee et al. have evaluated the clinical features of recur-
rent GCTs with more than ten cases and they found that
the pelvis seems to be the most common site of recur-
rence (55%) [2]. Extra-pelvis metastases were also
common (around 48%) in that study. Liver metastasis
was found to be limited to only 6% (9/149) of the
patients. Similarly, the pelvis was the most common site
of recurrence in our series (67%) followed by extra-
pelvis (58%); but we encountered much more liver
metastases in our series reaching 25% (3/12). Interest-
ingly, two of these three cases were isolated liver metas-
tases. The limited number of patients in our study may
have caused this discrepancy.       

There are a number of suggested prognostic factors
operating in GCTs like stage, size of tumor, age, rupture
of tumor, molecular markers but there is no conclusive
evidence [2, 7, 11-13]. Stage and presence of residual
disease stand out to be the most significant prognostic
factors in the current literature. Five-year survival in Stage
III-IV disease was reported to be around 22-50% and it
significantly increased in Stage I disease to 75-95% [2].
Lee et al. also reported that both stage and residual disease
affected prognosis in univariate analysis, but that residual
disease was the only factor operating in multivariate analy-
sis. According to the Alberta Cancer Registry, residual
disease was also the most important prognostic factor [14].
On the contrary, Chan et al. reported that age less than 50
years and small tumor size affected prognosis in addition
to absence of residual disease [12]. We have evaluated age,
menopausal status, tumor size, stage and presence of resid-
ual disease for prognostic factors in our study and found
that residual disease and stage may affect prognosis in uni-
variate analysis (Table 4). 

Retroperitoneal nodal metastasis in primary and recur-
rent GCTs has been addressed by Abu-Rustum et al. [8].
Of 68 patients with GCTs, 16 had pelvic lymph node
sampling and 13 also had paraaortic lymph node sam-
pling at primary or restaging surgery. The median number
of lymph nodes removed was ten for pelvic and four for
paraaortic sites. All lymph node samples were negative.
The authors concluded that nodal metastasis was rarely
reported at initial diagnosis. This conclusion was also in
accordance with a rare (5.5%) nodal metastasis rate
during primary surgery reported by Ayhan et al. [15]. We
encounter did not any lymph node metastasis in 22
patients having some form of lymph node sampling in
our study. However, Abu-Rustum et al. in the same paper
reported around 15% of recurrences were in the retroperi-
toneal nodal area during the first recurrence. They con-
cluded that since the majority of the cases go unstaged,

occult lymph node metastasis might be responsible for
recurrences in nodes. They have recommended compre-
hensive surgical staging in the initial management of
GCT. Recently, the role of routine lymphadenectomy in
GCT has been questioned by Brown et al. in a study
performed on 257 patients [16]. Although the study
group was composed of all types of ovarian stromal
tumors, 58 patients had lymph node sampling during
primary surgery and none had positive nodes. The
authors suggested that GCTs do  not spread primarily by
the lymphatics but by hematogenous and direct routes.
In 117 patients who have recurred in this series, only six
had lymph node metastasis. In five of these six patients,
metastases were multiple. The authors concluded that
lymph node metastases in these patients were due to
secondary spread of the tumor. In our series, there were
two patients with lymph node recurrence: one in the
paraaortic area and one in the inguinal area (17%).
Although the percentages between all of these studies
including ours are similar, explanations and recommen-
dations are different. Multicentric prospective studies
are needed to resolve this issue. 

In GCT, optimal treatment for relapse is not known
[17]. Surgical debulking has been commonly used and
may help prolonging survival in recurrent patients [2,
14]. Repetitive debulking in multiple recurrences may
also achieve longer survival in these patients [2]. Our
results comply with the literature. 

Conservative surgery in young patients desiring to
retain their fertility is appropriate, especially in early-
stage disease. If there were no residuals, no difference
was found in terms of disease-free survival rates between
patients treated by debulking TAH and BSO or by USO
[2]. In our study, only two patients have recurred among
ten patients treated by conservative surgery. One recurred
in the pelvis and extended into the presacral area and had
debulking surgery 18 months after initial diagnosis. Due
to incomplete resection, she received chemotherapy and
succumbed to disease and to complications of chemother-
apy two months after this second operation. The other
patient had slight recurrent disease in the pelvis and
upper abdominal cavity. She refused to undergo surgery
and completely responded to the given chemotherapy.
She had no evidence of disease 26 months after recur-
rence. 

The most important limitation of our study is that the
number of patients is small. Owing to the relative low
incidence of GCTs, it is very hard for a single center to
come up with a study comprising a large number of
patients. Multicentric studies are needed in this aspect.
Due to lack of data, histologic and molecular factors that
might affect prognosis were also not studied. 

In conclusion, based on the results of this current
series, women with adult-type GCT of the ovary have
excellent survival and most are diagnosed in early stages.
Recurrences seem to be associated with stage and pres-
ence of residual tumor during primary surgery. Although
rarely present during diagnosis, lymph node metastasis
may be more common in recurrent disease.
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